Language

“I won’t say what word I'm thinking of”

the mouse was scared
of the large cat




Linguistics at JHU

Questions + Themes

How does language work?
Is language “innate’?

Can other animals learn (human) languages?

What is language?




What isn’t language?

6!

Some properties of language

Rules not everything goes

NO necessary connection

Arbitrariness between word & referent
DiSPIacement can refer to things that aren’t there

Creativit)l produce & understand new sentences

no limit to number and

Inﬁn |ty length of possible sentences

our first exam better not be about how
everyone was annoyed by the fact that

Prof. Firestone spent way too much
time discussing how

| was upset when

nobody believed me when | said that
| read somewhere that

the mouse was scared of the large cat




Structure of Language

Phonology

(=sounds)

Morphology

(=words)

Syntax

(=grammar)

Structure of Language

Phonology

(=sounds)

Structure of Language

Phonology

(=sounds)

L R

phoneme




Structure of Language

Phonology

(=sounds)

Phonology  vs.  Phonetics

rules governing which sounds how speech sounds are
are permissible/meaningful physically produced

Structure of Language

Phonology

(=sounds)

Word Boundaries
“Wow, look at Jim’s plum pie!”
“Wow, look at Jim’s plump eye!”

Structure of Language

Phonology

(=sounds)




How Many Finnish Words?
A.4
B.6
C.8
D.10

Structure of Language

Phonology

(=sounds)

4 Words

limatyynyalukseni on taynna ankeriaita
(“My hovercraft is full of eels”)

Structure of Language

Phonology

(=sounds)

A Problem:

Speech sounds are variable and ambiguous




Structure of Language

Phonology

(=sounds)

A Solution (one of many):
“top-down” processing

Structure of Language

Phonology

(=sounds)

“Legislature”

Structure of Language

Phonology

(=sounds)

“Sinewave Speech”




Structure of Language

Phonology

(=sounds)

“Sinewave Speech”

Structure of Language

BEETWO

Structure of Language

Phonology

(=sounds)

For good?




| can make you hear |
¥ different words |

Structure of Language

Phonology

(=sounds)




Structure of Language

Morphology

(=words)

Structure of Language

Morphology

(=words)

faces

morphemes

Structure of Language

Morphology

(=words)




Structure of Language

Syntax

(=grammar)

Structure of Language

Syntax

(=grammar)

how words are combined
into phrases & sentences

Structure of Language

Syntax

(=grammar)

mouse was cat of scared the large the




Structure of Language

Syntax

(=grammar)

the mouse was scared of the large cat

Structure of Language

Syntax

(=grammar)

the mouse scared the large cat

Structure of Language

Syntax

(=grammar)

Chomsky:“Colorless green ideas sleep furiously”




Structure of Language

Syntax

(=grammar)

Groucho Marx:
“l once shot an elephant in my pajamas.”
“How it got into my pajamas I'll never know.”

Shot [an elephant] [in my pajamas]
Shot [an elephant in my pajamas]

Structure of Language

Syntax

(=grammar)
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oeermesr  Nownpase

What language is

Vs

Where language
comes from




“Man has an instinctive tendency
" | to speak, as we see in the babble
- of our young children; whilst no

child has an instinctive tendency

to brew, bake, or write.” (the bescent
of Man, p.58)

Innate?

Innate = Present at Birth

Problem:
this doesn’t happen




Innate?

Innate = Present at Birth

Laniges Language

(English, Fre ian, Arabic...)  The capacity and inclination

Innate!?

“No one would take seriously the
proposal that the human organism
learns through experience to have arms
rather than wings, or that the basic
structure of particular organs results
from accidental experience. [Language]
proves to be no less marvelous and
intricate than these physical structures
... Why, then, should we not study the
Noam acquisition of a cognitive structure like
Chomsky language more or less as we study some
complex bodily organ?”

Some Facts About Language

Every culture has it 8§ ‘*'r»‘d 3+

(with no exceptions) g "'\ " 587, Q
D O ¢a rm @
@t T e

Every person has it

(with telling exceptions)




Automaticity

XXXX “RED”

XXXX “GREEN”

XXXX
XXXX
XXXX
XXXX
XXXX
XXXX




Red
Green
Blue
Yellow
Red
Blue

Red
Green
Blue
Yellow
Red
Blue

Some Facts About Language

Red Red
Green Green
“Stroop Effect”

Blue Blue
Yellow Automatlc:ty Yellow
Red Red

Blue Blue




Dissociations

Specific Language Impairment

advance online publication

letters to nature

Molecular evolution of FOXP2, a gene
involved in speech and language

\Wolfgang Enard", Molly Przeworski*, Simon E. Fisher 1, Cecilia S. L. Lai{,
Victor Wiebe', Takashi Kitano', Anthony P. Monaco & Svante Paabo*

for Evolutionary Al P 2
Dosis e Comany

+ Wellcome Trust Centre for Human Genetics, University of Oxford,
Rocsevel Drive, Osford OX3 7BN, UK

Language is a uniquely human trait likely to h n o
prerequisite for the development of human culture. The ability
o derdop aclne peech el an capalilis, uch e e

iher grcat spes. FOXP2 i the fus gone relevant 1 the

aman abilty 0 develop language’ A point mutaion in FOXP2

co-segregates with a disorder in a family in which half of the
i 1

req\ur:d for acquisition of normal spoken language. We
uenced the complementary DNAs that encode the FOXP2
protin n thechimpansee, gorlla orang-utan, Fhesus macadue
use, and compared them with the human cDNA. We also
invesigated ineaspcific vriton of the human FOXE? gene.

€ show that human FOXP2 contains changes in amino-
acd. wdmg end o patezn of nucleotide polymorphism, which
strongly s n the target of sclection
uring recent T human cvoluon.

FOXP2 (forkhead box P2) is located on human chromosome

We compared the FOXP2 protein structures predicted by a
variety of methods for humans, chimpanzees, orang-utans and
mice. Whereas the chimpanzee and mouse structures were essen-
tially identical and the orany howed only a minor change in

condary structure, the human-specific change at position 325
creates  poteial targt e o phosphoryaion by procin Kinse
C together with a minor change in predicted secondary structure.
Severa studies huve shown that ;vl\(l\phur)]almn of forkhead
transcription factors can be an important mechanism mediating
tranecriptionl regulaton' . Thus, though he FOXP? protein
extremely conserved among mammals,it acquired two amino-acid
change on the human lnage, at st one of which may have
functional consequences. This is an intriguing finding, because
FOXP2 s the fst gene Known t0 be invoved i the deveopment
of speech and language.

To Invstigae whether the amino acid encoded in exon 7 are
polymorphic in humans, we sequenced this exon from 44 human
chromosomes originating from all major continents. [n no case was
any ami polymorphism found. Further, a study that ana-
Iysed the complete coding FOXP2 in 91 unrelated
individuals of mainly European descent found no amino-acid
rephement xept o an e ofan st of v glarine
codons n the second pobglta tch. Be

0 variants specihc 1o humans accur in
Chromosomes ths sughens that thy are fxed among humane.
evolutionary lineages leading to humans and mice diverged
about 70 million years (Myr) ago™. Thus, during the roughly
K

-utan sh

o-acid

region of

and d from the mouse, a single amino-acid change
ccuneed i the FOXD? protin. By contraty e the humman and
chimpanzee h.mg« diverged about 4.6-6.2 Myr ago”’, two fixed
amino-a occurred on the human lineage whereas none
et e himpansee and the other primate ncagen except




Williams Syndrome

O -1‘:,‘

Williams
Syndrome 8

*OVERVIEW*
Symptoms
Causes
Medication
Difficulties
WS vs. Autism
Role Of Music
How To Support
Encouragement
For My Friends

Prof. Barbara Landau
Dept. of Cognitive Science

Creolization

Pidgin
(often lacks embedding,
arbitrariness, etc.)

Creole
(a full-blown language)




Learning vs.Teaching

4 How to Learn English
'é with the TV SHOW

Do you speak
English?

I'll teach you *

Uniquely Human?

A hypothesis with a checkered past...

Tools




Uniquely Human?

£COLOGY AND sEHAVIOR

Shaping of Hooks in New
Caledonian Crows

Alex A. S. Weir, Jackie Chappell, Alex Kacelnik*

Many animls se tools,but her nderstand-  diffrent fom those previusly reporiod and
hys E

es or causal elations is  would be ualkely o be efectve with
i

mals fo use 2 tools, without extensive

Hovever, ot
tioos (9 and e eport of 3 male capuchin
monkey (Cebus apell) unbending a piece of

bservatons of New Caledonian crows (Cor-  olserved het 1o perorm similar acins with

s momeduloides) (3-5) mise the possibilty cither plant ornorplan o behavior
{hat thse bindsmay rival poshumanp probaly s @ developmenal hisory it
in toolrelated cogaitive capabilis. includes experence with abjcts in ther eni-

Ve eport here an experiment nspired by ronment (jsta infan umans leam sboutev-

o humans and acking symbolic lnguage, -
s mumerous questons about the Kinds of un-
derstanding of “folk physies” and causality
avaible 1o norhumars, the corditons for
these abiies o evolve, 1d hee asocited
ot Compaisonsbetweca New
Caledonian crows end thi elaives, s well 5
between obercopritvely xceptond birds ind
thei reluives (11), offr 3 unique ratul ex-
periment 1 carmie hypothess about he oo

itions for complex
cognition t evolve. It s na et known if New
Caledonian o excepional in cog-

ively demanding asks 1ot involvig foo.

Refernces and Notes
+. LSl . st 1258 0,
201 P, 1oty o s (Osrs U

Uniquely Human?

Uniquely Human?

Aesthetics




Uniquely Human?

Bowerbirds “decorate” their homes

Uniquely Human?

Language?

| T
Nim Chimpsky




Typical chimpanzee utterances,
after several years of training

* Nim eat Nim eat
* Drink eat me Nim
¢ NUt Nim nuF 100x larger vocabulary

* Tickle me Nim play  Not just concrete nouns and verbs

* Grape eat Nim eat ~ Grammatically complex sentences
¢ Eat Nim me Know “more milk” > “milk more”

Human children do much better

* Eat me Nim

* Me banana you banana me you give

* Give orange me give eat orange me eat orange give
me eat orange give me you

Why did we think otherwise!?

* Chimps are so smart!

* But being smart isn’t enough. (Consider SLI)

* Chimps are our nearest neighbors!

* But still 5 million years of separation.

* Language isn’t special; it’s like any
other skill!

* Butitisn't!




Today’s Grand Ideas

Human nature exists...

we are not blank slates .
we are shaped by evolution, as any creature is

...so do internal mental states

we have thoughts and desires and goals, not just behaviors

...& we can study both scientifically!

just like we can study the internal states of computers

Reading Response

Complete by Tuesday 9/10 by |pm;

In class today, Prof. Firestone gave an example of
an important difference between understanding
language and doing calculus.What was that
difference, and how did we demonstrate it in class?




