
LIN 313 Class 4: Productivity in 
Morphology and Syntax

Prof Kanishka Misra 
(some material from Prof. Kyle Mahowald)



Hw: Due Next Week (sept 10)!

• Come to office hour chit chat (worth 10% of grade!)



Phonemes are cognitively useful

• They turn continuous information discrete


• But real time lexical processing is still continuous! 


• Babies are sensitive to statistical patterns in their audio input!


• Statistical Learning might be one way how we learn to chop up our input.



Today: Morphology and Grammar

• Hockett Design Feature: Productivity
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A baby forms an unbreakable bond 
with its caretakers

Morphology
• Morpheme: the smallest meaningful unit in a language
• Allomorphs: variants differing in sound but not meaning

๏ 3rd person present singular / plural noun morpheme: 
z: forms, signs, pries, shoves, implores, begs, calls…
s: stops, blocks, coughs, cuts…
ez: crosses, pushes, buzzes, catches, begrudges…

๏ Past tense morpheme:
d: formed, signed, pried, shoved, implored, begged, called…
t: stopped, blocked, coughed…
id: spotted, shouted, raided, needed…
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Morphological Generalization
• We are able to generalize our knowledge of English inflection!

• Children sometimes over-apply this knowledge!

• E.g., goed instead of went (over-generalizing the -ed for past tense)

• How do they learn to retreat from this overgeneralization?

• We will find out at the end of the lecture!
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• Are multi-morphemic words represented hierarchically in our 
mental lexicon? Or as a flat list of connected syllables?

• Test: if hierarchical structure can be primed, it is represented
Prime
(listen)

Target
(read)

Lexical 
decision

• Prediction: if hierarchical structure is represented, then priming 
with real nested parts should lead to better task performance
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• Are multi-morphemic words represented hierarchically in our 
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• Phonology: sound patterns
• Morphology: making words
• Syntax: putting words together
• Semantics: literal meaning
• Pragmatics: non-literal meaning
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Syntax!
brillig the Twas slithy and toves
gyre in and gimble the Did wabe
mimsy the All borogoves were
raths the mome outgrabe And



Syntax!
All languages require that speakers follow syntactic rules when 
combining words into sentences.

We were ~able to make judgments between the original jabberwocky 
sentence vs. the gibberish one because we have abstract knowledge of 
English syntax: its word order, structure, and grammatical relations.
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• Language: a set of strings over some set of symbols (alphabet)

• Grammar: a set of rules for generating all and only the strings of 
that language; “explains” the statistical distribution of words

• Parts of speech: categories of words, determined by:
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Prepositions (Prep): in, at, to, of, by, with, …

Complementizer (C): that, whether, who, which (introduces a clause)
Determiners (Det): the, a, some, this, these, …

closed-class words
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• Language: a set of strings over some set of symbols (alphabet)

• Grammar: a set of rules for generating all and only the strings of 
that language; “explains” the statistical distribution of words

• Parts of speech: categories of words, determined by:
๏ Morphological properties: which affixes they take
๏ Distributional properties: which words can occur nearby
Two words w1, w2 are in the same category if, in all sentences where w1 
appears, it can be replaced by w2 such that sentences are still well-formed

• Phrase structures / constituents: categories of word groups that 
are semantically and syntactically complete, interpretable.
๏ Determined by the distribution of parts of speech
๏ Named by semantic head: a NP hasN at its core and behaves like one
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Disclaimer: we don’t know the complete rules of any language

S     NP VP Everybody hurts; I love you; Give me one reason

S     VP Stop! Let it go; Take another little piece of my heart

S     aux NP VP Can you feel the love tonight? Are you listening?

VP     V NP (I) see a little silhouetto of a man; 

VP     V that S (I) believe that god lives on a planet called Kolob
(recursion)
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NP     NP S the reason voting is important

NP     N PP

my big fat Greek wedding

PP     Prep NP
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(It’s) raining men

dancing with myself
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• Serial application of rules results in a derivation of a sentence 

from the grammar. Derivations are represented in parse trees.

A      baby      forms  an unbreakable bond with    its      caretakers
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PPNP

VPNP

S

Det N V Det Adj N Prep Adj N
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S     VP
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VP     V PP
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Instrument interpretation

(instrument used for seeing)
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• These rules are called Context-Free: can apply regardless of 

what’s around
NP     Det (AP*) NP

My big fat Greek wedding lasted until 3am
Will you officiate my big fat Greek wedding?
I invite all of you to my big fat Greek wedding

• Context-Free Grammars (CFGs) are:
๏ Powerful enough to capture many phenomena (but not all!)
๏ Tractable enough computationally (for AI and, maybe, human minds?)
๏ Are likely probabilistic (PCFGs): some rules more frequent than others

(can assign probabilities, not just binary grammaticality, to sentences)
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Phrase-Structure Rules
• What is the mental claim?

๏ We are not claiming we have something like “NP” in our minds

๏ We are not claiming we construct trees in our minds

Rather, we are claiming that the distinctions between different kinds of 
phrases are salient in our mental representation of language (this thing is 
not like that thing)

Rather, we are claiming that the mind represents the groups that words 
form, treats these groups as belonging to different categories, and 
recognizes their hierarchical structure

๏ Phrase structure rules are a broad characterization of the mental state-
space of language users
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But there is more to syntax than 
just hierarchical structure!

give me the ball.
give the ball to me.

*explain me the book
explain the book to me

The vase broke.
Jessy broke the vase!

The baby giggled.
*Mom giggled the baby

John kicked the ball.
The ball was kicked by John.

The ticket cost 5 dollars.
*5 dollars were cost by the ticket.
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Summary
• Productivity is everywhere! 

• But we are not fully productive — our generalizations are constrained!

• Our mental lexicon and grammar might be sensitive to hierarchical 
structure!

• Statistical learning can explain our ability to avoid overgeneralization!

• Office hour chit-chat (10% of your grade!)

• Homework due Sept 10 (in a week!)


