Lexical Analysis
LING 106, January 21, 2009

1. WHAT IS A LANGUAGE ?

* A LANGUAGE is a set of finite-length strings, which we catl tsentences”.
* A GRAMMAR is an algorithm that specifies...

a. aLEXICON : a set containing every minimal unit of the langgia
b. asYNTAX: a set of rules that produces strings from elemehthe lexicon
C. aSEMANTICS: a set of rules for determining the meanings ngs

...such that it produces a stri8gff Sis a sentence of the language

Note: This is a very bare-bones definition, andexpect a little more out of human languages.

1.1. Example: LanguagelL

* Languagd. = {wot wot, dahel dahel, dahel wot, wot dahel}

* GrammalG that generatels:
o Lexicon: {dahel, wot}
o Syntax:Sis a sentence of langualeff it contains exactly two lexical elements
o Semantics: here is a table of some strings andrtieanings:

wot wot “| am surprised.”
dahel dahel “| am angry.”
dahel wot “| am confused.”
wot dahel “The language we speak is really dunib.”

» Some alternate ways to generate
o GrammaiG;
Lexicon: {wot wot, dahel dahel, dahel wot, wot dahel}
Syntax:Sis a sentence of langualgeff it contains exactly one lexical element
o GrammaiG,
Lexicon: {dahel, wot}
Syntax:Sis a sentence of languapeff it is in the set {wot wot, dahel dahel,
dahel wot, wot dahel}

Of course, as languages go, it's not a very goad @Wwot dahel?)

! Some anthropological linguists speculate that LaggM, spoken nearby, lacks numbers and has no way to
express time, but does contain 50 words for “Lageuais really dumb”.
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2. HUMAN LANGUAGES : COULD ENGLISH BE LIKE LANGUAGE L?
Specifically, can we use@-like grammar for English?

* A grammar for language:
o Lexicon: {the, girl, boy, run, runs, ran, sleep, ...}
o Syntax:Sis a sentence of languageff it is in the setX = {the boy runs, the girl
runs, it was a dark and stormy night, call me Ishmael, ...}
o Semantics: here is a table of some strings andrtieanings:

the boy runs “a specified young male propels himself rapidlyhnhis legs”
the girl runs *“a specified young female propels herself rapidithvner legs”

If this is English, then:
» The linguist’s job is straightforward: just redogvery string irX.
» Teaching a computer to recognize English is gittforward: just specifX (i.e., type in a
whole bunch of sentences). (This would make itegedsy to program a grammar
checker for a word processor.)

And, to keep this from soundingterly useless:
» Acquiring English is quite simple: when you haastringS, add it to seK. Determine its
meaning from context: if the striigam hungry results in your receiving food, add it to
your semantic table with the meaning “lI want todnéaod”.

Roughly speaking, this was the behaviorist viewaafjuage acquisition.

| Question: is Language English?|
(Hint: no.)

* When we hear strings that we’ve never encounteedore—that is, strings not Kx—we
can differentiate between those that belong and those that do not. We can do this
even if we have no way at all of assigning them mmegs.

relish tastes good with asphalt [ X
Meaning: unusual but easily determined.

colorless green ideas sleep furiously [1 X
Meaning: perhaps none.

furiously sleep ideas green colorless [1 X

the gostak distims the doshes X
Contains items not in the lexicon; hard to assigraning to; and yet...
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2.1. A better conception of (human) language

A language is a set of finite-length strings witeaning, which we can call “sentences”. A
grammar is an algorithm that specifies:

a. aLEXICON : a set containing every minimal unit of the langeian the form of
3-tuples consisting of word, its syntactic informat(let’s call this its “syntactic
category”), and its semantic information, e.g.

<eat, transitive or intransitive verb, “eat”>

b. asYNTAX: a set of rules that describes how to combine etesof different
syntactic categories to form larger units (andmately, sentences)

C. aSEMANTICS: a set of rules for determining the meanings afesgces based on
the semantic information of the units and theirtagtic combinations

...such that it produces a stri8gff Sis a sentence of the language

Some notes:
» Sometimes “grammar” is used to refer only togfetax of a language. Not here it ain't.

* It may look stupid to say that, in the lexiconkofglish, the meaning @fat is “eat”.
Perhaps it looks less stupid to say that, in tkeds of French, the meaning nfanger
is “eat”.

» The syntactic category given above needs to he maanced, and the semantic
information isn’t really sufficient to really build meaning. We'll worry about that later
(or: in Introduction to Syntax, Introduction to Santics, etc.).

* The tuple given above probably needs more inftiona

o It should really contain phonological informatiqgit], [mdze].

o It may need even more information: the Englishdgavoman, chick, andbroad
have the same syntactic (“noun”) category and perliae same semantic (“adult
female human”) information, but they clearly diffarsome other way that should be
specified (e.g., “someone using this word has ateg attitude towards women”).

We're going to ignore these things (again, plesftgther courses cover them).

A crucial fact (which we’ll come back to in a monten

* The syntax doesn’t tell us how to combwerds it tells us how to combingyntactic
categories
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2.2. Another crucial fact: descriptive vs. prescriptive

The notion of “grammar” set out abovedisscriptive notprescriptive it's a descriptiorof what
humans produce, and not a prescripfamwhat they should produce. “Grammar” is a tecah
term of linguistics, different from its meaningsecondary-school language classeswok in
physicsanguagein computer science...)

Thus:
* The prescriptive rules of Formal Written Englislust be written down and taught. The
descriptive rules of English are those that spesafequire naturally, and that they don’t
need to be told.

For instance: English speakers don’t need to loetihatfuriously sleep ideas green
colorless is not a sentence in their language. In a perlegsssilly example, they don’t
need to be told thate am working is not a sentence of English.

(Second-language learners may need to be toldhbatis a different matter.)

In contrastthat’s the man I gave the book to violates a prescriptive rule, but for
many English speakers, that's not a rule they aequaturally. The same is truetoé be
working, for speakers of certain dialects of English.

As we saw above, there are a variety of distinstie can make within descriptive
grammaticality. If a string of words is not partkfiglish, that's because the grammar doesn’t
produce it; but because grammar is a system wilbbws subunits, the string might be not part of
English because...

» The words themselves are not part of the Endgigsiton, e.gJohann muss
irgendeinen Arzt heiraten.

* The words are in the lexicon, but the syntax wéorm the given string out of them, e.g.
furiously sleep ideas green colorless or he am working (or, in some dialecthe
be working)

» The syntax forms the string from the words, Iaré’s a semantic anomaly, e.g.
colorless green ideas sleep furiously or the rock wants to kiss truth

* The syntax forms the string from the words arelgemantics assigns the string a
meaning, in which case the striisga sentence of English; and yet the sentence bard t
understande.g.buffalo buffalo buffalo buffalo buffalo buffalo buffalo or the rat
the cat the dog hates chased squeaked
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2.3. A better attempt at English, using categories. Language E;

The lexicon ofE;, a very small language:
{<john, proper name, “John">,
<mary, proper name, “Mary”>,
<sees, transitive verb or intransitive verb, “see”>,
<sleeps, intransitive verb, “sleep”>}

The syntax oE;:

a. If Sis a string consisting of a proper name and aarnsitive verb in that order,
thenSis a sentence.

b. If Sis a string consisting of a proper name, a travesiterb, and a proper name,
in that order, the®is a sentence.

C. Nothing else is a sentence.

The semantics d&;:
a. If Sis a stringa B consisting of a proper nanaeand an intransitive verp, then
the meaning o§is that the thing named lyperforms the action named By

...and so on, though we’re going to want to béhale lot more precise and a
whole lot more general. (We'll be setting the setitaraside for a while.)

Some strings we can form using the lexicoik of
* john
* john sees
°* mary sees mary
* john sees mary sees
* john sleeps
* mary sleeps john
* sees mary mary mary mary mary mary mary mary mary mary mary

| Exercise which of these are sentencesEg? |

Note that, while there are an infinite number oigfs, the sentences Bf form a finite set.

24. Thejob of thelinguist

If you're given the grammar of a language—its lexiand the syntax—it’'s straightforward to
use these to generate the sentences of the langlratged:

| Exercise write out the complete languaBg, i.e. every string that's a sentente.

The job of the linguist is to work in the otheretition: given (some of) the sentences of a
language, determine its grammar. We'll start wité kexicon....
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3. DETERMINING THE LEXICON

Here’s the question we’ll be considering for thetrfew classes: suppose you're given a set of
strings. How do you determine (a) what the words @) what syntactic category the words are,
and (c) what the words mean?

In particular:

» Suppose you're an infant being given a bath,thegarent who’s bathing you calls out
to your other parentI“m washing the baby”, or more properly,
“aimwasindabeibi”. (Remember that when you're dealing with spol@mguage
rather than written language, you don'’t get allstngonvenient word breaks.)

» Suppose you're a linguist in Senegal, and yolimdpial friend is washing her baby. You
ask her, “What do you call what you’re doing in &rl?” and she answerso‘tugol’
(the colon marks a “long vowel”).

» Suppose you're a linguist in Senegal, and youtdorow any English speakers, and you
see someone washing a baby, who skgb6:boonmiwonielo:tude”.

Something in each of these strings may refer tavéghing, but which? For that matter, in the
first and third strings, what pieces are even aatés for having meaning? vwgasin a lexical
unit with meaning? Isvas? Issbei? What aboubo:boon? de? nielo:? (Good luck with
that.)

4, USE SEMANTIC INFORMATION

Semantic knowledge can help with both (a) and Boya...

4.1. Ildentifying aword
* If a phonological string recurs at the same tiha a repeated meaning recurs, the two
may correspond—Iook forminimal sequenceavithout leaving meaningless phonological
residues (Warning: sometimes phonology does in fact inseraningless phonological
residues in certain contexts.)

Example from Luicefio (Uto-Aztecan, Southern Catifa):

noki ‘my house’ [missing] ‘my son’
20ki ‘your house’ 0peew ‘your wife’
poki ‘his house’ popeew ‘his wife’
pomki ‘their house’ pompeewum ‘their wives’

Conclusion: we can isolate corresponding mearamgsLuisefio data.

Problems:This is only as good as the actual correspondeetseeen form and meaning. Even
when you’ve got word breaks to look at:
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* A single meaning may be expressed with diffeferths. Suppose you're an English

speaker trying to determine the words of French.

le garcon a donné les livres a la fille
Meaning: “The boy gave the books to the girl.”

“The” is a repeated unit of meaning, but theredg@peated word in the sentence. How
can we tell what corresponds to it? (Answer: ne word doesle, la, andlesall do.)

Different meanings may be expressed with a sifagi®. Suppose you're a French
speaker trying to determine the words of English.

I know that John and Mary know Peter.
Meaning: “je sais que Jean et Marie connaissantePie

“know” is a repeated word in the sentence, but there’'sepeated meaning. How can

we tell what it corresponds to? (Answer: it cor@sgs to both “have information that”
and “be acquainted with”.)

| dentifying the syntactic category of a word

* If it's a person, place, or thing, it's a noun.
* If it's an action, it's a verb.
* If it's a quality of some sort, it's an adjective

Thus, if someone points at a baby and $mybo, it might mean “baby” or “person” or
whatever, but you can tentatively postulate (usiigmethod above) that it may be a separate
word; and if so, you can be fairly sure that whati'ye got is a noun.

Problems:this is only as good as the correspondence betmeaming and category.

* Not all nouns are concrete objects. Not all saale actions—iknowan action? I&e?

* When your friend tells you that her action is@alo:tugol, how sure are you that that’s

the verb “to wash” and not the noun “ablution”?

» Consider the two English sentences:

I have studied chemistry.
I am a former chemistry student.

Problem #1: these express (roughly) the same tbimighe bit of meaning about how |
did all that fancy book-larnin’ is a verb in thesti sentence and a noun in the second.

Problem #2: we seem to have the lexical entries:
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<have, auxiliary verb, “this was at some point in thestja
<former, adjective, “this was at some point in the past™>

That is, “have” indicates that the studying waghi@ past (in contrast witham
studying chemistry), and “former” indicates that the being a studeas in the past (in
contrast withl am a chemistry student). But their syntactic categories are different.

» Conversely, we can’t be sure that the languageeveéudying doesn’t express both
“noun” and “verb” meanings with a single grammaiticategory.

. USE PHONOLOGICAL INFORMATION

Phonological knowledge can help with both (a) dndapove...

5.1. ldentifying aword

Phonology is often sensitive to word boundaries. dertain sound or sequence of sounds, or a
certain phonological process, can only occur asthg of a word, or at the end of a word, or in
the middle of a word, or within a word, then loogtithese can help us place word boundaries.
For example:

 Final aspiration
In Luisenfio, the sounds [p], [t], [K] are usuallyaspirated, but they can optionally be
aspirated—pronounced with a puff of airjdt", [k"]—when word-final.

» Consonant clusters
Many languages prohibit consonantal clusters woteknally.

» Stress
In French, lexical stress falls on the last voofehe word. In Papago, stress falls on the
first vowel of the word. (Note that this is trukaosingle word; putting words into
phrases may affect where the stress falls.)
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» Consonant and vowel harmony
Many languages require “harmony” within words—a#itances of a certain class of
sounds must be identical along a certain dimensiorChumash, this is true of sibilants:
though either [s] or [5] (= “sh”) can appear repedt within a word, a word cannot
contain both: all sibilants change to match thedag. For instance:

/s + api + t8% + it/ = Sapitsholit ‘I have a stroke of good luck’
/s + api + t8& + us/ = sapitsholus ‘He has a stroke of good luck’
/s + api + t& + us + was/ = Sapitsholuswas ‘He has had a stroke of good luck’

Thus, a sequence of sounds that has both [s]Smalst consist of multiple words.
In Turkish, this is true of vowels:

/ip/ + [genitive]= ipin ‘rope’
/kiz/ + [genitive] = kizin  ‘girl’
lyluz/ + [genitive] =yiiziin ‘face’
/pul/ + [genitive] = pulun  ‘stamp’

(Note: these forms are accurate, but there’salst of other things going on.) Thus, a
sequence with both [u] and [i] must consist of rnpldt words.

Problem this kind of evidence is great if you already wnite facts, but not so great otherwise.
For instance, you can determine whether stredsvasya word-initial or word-final by isolating a
lot of words and checking their stress—but you'og going to be able to use stress to determine
word boundaries along the way.

5.2. Identifying the syntactic category of a word

* thin English:
o the, they, this, that, then, though, either, wleth
o theater, thorn, thread, thing, theory, thrusnkhthorough....

 Stress in (certain Latin-derived) English words:
° reCORD, CONVERSE, CONPACT, CONVICT, CONVERT, ObJECT
> RECOrd, CONverse,COM pact,CONvict, CONvert, OBject

Problems this kind of evidence is rare. It's also oftemperfect (cf non-Latinate words like
shuffle some Latinate words likeques}.
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6. USE DISTRIBUTIONAL INFORMATION

Given that semantic and phonological informatiolnsted in usefulness, hoeanwe go about
deciphering an unknown language?

* Idea #1: since every utterance contains at mastmorpheme, find single-morpheme
utterances.

Problem, perhaps obvious: how do you know thattgerance is a single morpheme?

lo:tugol lo:tu + gol lo: +tu + gol
wash(v.) wash(v.) INFINITIVE clean + become + cause

One of these might be right...but which one?

Goal: given a set of sentences, break down each ona is¢guenc
of words/morphemes whose distributions can be oheted.

D

Premise: if the syntactic rules of a language wuitk categories, not just lexical items, then two
lexical items with the same distribution should édélve same category.

* Idea #2: Find items with the same distributidrattis, find contexts in which two distinct
strings can be substituted for one another. Thesgs are then pretty good candidates
for morphemes with the same category.

Example: suppose we collect data (spoken, writtem) and we find the following utterances.
(1) The governor likes coffee.
The governor prefers coffee.

The governor buys coffee.
The governor drinks coffee.

Conclusion: becaudikes, prefers, buys, drinks can substitute for each other in the
environment

(2) The governor coffee.

they all share a common grammatical category. it in fact wonder whethathe
governor s coffee is an environment into which we can substitike, prefer...)
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We can do the same, to a more limited extent, eotitexts within sentences as opposed to
entire sentences. From some actual corpora (noeshpoints for guessing which ones):

* Yetacross thegulf of space minds that are to our minds as...
It may be thaacross theimmensity of spacethe Martians have watched...

... made out a string of black figures hurryaxgoss the meadowf om the direction
of Weybridge.
...far awayacross the meadowm the direction of Kew Lodge

...I knew that theréhad the poorest chance of findingmy wife.
...There, it seemed to miehad the best chance of learningwhat...

Conclusionsgulf/immensity, from/in, poorest/bestshare categories.

» Ms. Lewinsky testified that she met with the Ri¥est privately on ten occasioafier
she left herjob at the White House

* Ms. Lewinsky testified that she met with the Riest in privateafter she left her
position at the White Houseon eleven dates in 1997.

* The President stated in his civil deposition theatould notrecall whether he hadever
given any gifts to Ms. Lewinsky;

« thathe could notremember whether he hadgiven her a hat pin although “certainly, |
could have”...

» Seventh, the Presidemfused to answerspecific questions before the grand jury
about what activity he did engage in (as opposedat activity he did not engage in)...

» The President refused six invitations to tedtifyhe grand jury, thereby delaying
expeditious resolution of this matter, and thefused to answerelevant questions
before the grand jury when he testified in August 1998.

Conclusionsjob/position, recall/remember, specific/relevanshare categories.

» PETRUCHIO.l say it is the moon that shines so bright.
* KATHERINA. | know it is the sun that shines so bright.

* Where should he find itfairer than in Blanch?
« Where should he find itpurer than in Blanch?

« This is thestrangest tale that ever | heard?
« This is thesilliest stuff that ever | heard?

Conclusionsay/know, moon/sun, fairer/purer, strangest tale/liest stuff etc.

2 Both from the Citizen’s speech iting John IL.i
% Prince John of Lancaster, ltenry IV Part | V.iv
* Hippolyta, inA Midsummer Night's DreanV.i
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6.1. Breaking it down further

In these examples, we decided thmton andsun shared a single category; we also decided this
aboutfairer andpurer, and aboustrangest taleandsilliest stuff. But as we know, only one of
these consists of a monomorphemic pair. How dé&mnesv whether we can segment things
further?

Harris’s formulation of this ideddarris’s Condition | , a necessary condition for word or
morpheme segmentation:

If, in total environmen¥ X the combinatio®B occurs, the combinatid@D
occurs, and the combinatioA® andCB occur (wheréd, B, C andD are each
phonemically identifiable portions of speech), tlites possible to recogniz&,
B, C andD as being each of them discrete morphemic segnmettie

environmenty X
Example #1.:
» Consider the last pair cited above:

A e X
This is the strangest tale that ever I heard.
This is the silliest stuff that ever I heard.
e
The “total environment” ishis is the that ever I heard; and we have

A = strangest,
B =tale,

C =silliest,

D =stuff

We know thatAB andCD occur in the environment. We need to find out WwhefAD and
CB also occur in that environment...

This is the strangest stuff that ever I heard.
This is the silliest tale that ever I heard.

We can do this by finding it in the corpus (nolu this case), or by asking a speaker of
the language. Because in fact both of these sezdaare judged acceptable, we conclude
thatA, B, C, andD are all separate morphemes.
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Example #2:
» Consider the following pair from yet another aasp

Free tradefor the benefit of the working class
...they are conscious of caring chidfty the interests of the working class.

In this case we havé X =for the of the working class. What are ouA,
B, C, D?

LY |IA |IB] X I

I I I I
for the benefit + () of the working class

Ifor theI IinterestI I+ sI Iof the working classI

vy Il ¢ 1ipll X I

That is: (a) we can look below the level of therevto find morphemes, and (b) the lack
of a word or morpheme may also be informative.

In this case, we’d want to know whetl#D andBC can appear in this environment:

for the benefits of the working class
for the interest of the working class

and while once again they don’t appear in our esyve can check with a native speaker
and learn that they can.

Example #3:

» Recall that we hafhirer/purer andmoon/sun as distinct units. But we can break both
examples down a little farther:

Shared context Where should he find it __er than in Blanch?
Morphemes fair, pure

Shared context It is the n that shines so bright.
Morphemes moo, su

...uhoh.

® Ignore the spelling difference; imagine that weirerking with the pronunciations.
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» To take an example not from a corpus:

Sam showed me her bug yesterday.
Sam showed me her back yesterday.

TakingA =bu, B =g, C =ba, D =ck, we can checlAD andBC:

Sam showed me her buck yesterday.
Sam showed me her bag yesterday.

So clearly these are all morphemes! (Ugh.)

6.2. Solving the problem in Example #3

Harris’s Condition | was a necessary conditionifi@ntifying a morpheme, but clearly not
sufficient. Thus, a refinement of the distributdmethodHarris’s Condition Il .

Accord morpheme status to sequen&eB, C, if, for exampleA, B andC all
occur sometimes with morphemBsE or F, but never withP or Q, whereD, E
andF...constitute a distributional class agaiRsQ.

That is: in order for things to be morphemes, thleyuld follow a more general distribution than
simply occurring in théB, CD, AD, BC pattern. The methodology is:

» Suppose thatis a sequence of sounds that looks like it mag berpheme. Then:
> Find a distributional clagds such thak can appear after any elemenin
> Find a distributional clag® such thak cannot appear after any elemenPin
* Then you have additional evidence théd a morpheme.
Why is this evidence? Because this makes it passibéxplain the distribution of Suppose
that we assigi to the syntactic categoly. Then the fact that it follows but notPs can be
explained by theorizing that somewhere in the syonfahe language is a rule like
If Sis a string consisting of &k aB, ..., aK, anN, ..., thenSis a sentence.
but nowhere is there a rule like

If Sis a string consisting of ak aB, ..., anP, anN, ..., thenSis a sentence.
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Back to Example #2:

* Thebenefit, interest, -s distribution suggested thas was a morpheme. But we want
more evidence than just the fact that it follows twords; we’d like to see that it follows
anything from a large set of words of a singlerthsitional category, and not words that
are not in that category.

For instance, let's suppose tlh@nefit andinterest are in a distributional class that
we’ll call Set N—we’ve already established that the elements iave the same
distribution. In addition tenefit andinterest, N includes...

highway, vassal, hour, leader, proposal, burgher, cobweb...
Now, we can find places in the corpus where otemtal morphemes follows each of
the elements il (the robe of speculative cobwebs; the burghers of the Middle Ages,
with their miserable highways; ...). In contrast, consider another distribusibciass:

A = {miserable, speculative, critical, immediate, indistinct...}

None of the elements éfare ever followed bys in the corpus.

Therefore, we have something that can follow dagnent ofN but no element oA.
This suggests that it is in fact a morpheme.

Back to Example #3:
* It appeared thatn might be a morpheme, as it could follow betlbo andsu in the
same context. And we can find a large number cdrathings it can follow in that
context, as well as a large number of things ittcan

Shared context It is the n that shines so bright.
Class K moo, su, coi, crow, taver, ...
Class P po, sa, flor, ...

But are fmoo, su, coi, crow, taver, ...} really a distributional class? Not espegiafio:
there’s no large number of contexts in which thiégpear.

 Similarly, while we can find other things thaincarecede botkhg and-ck (e.g.,ha, jo,

bri), we're not likely to find other contexts in whithey all behave the same way—
they’re not a distributional class. Consequentigse are not morphemes.
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6.3. The (inevitable) problems
Harris’s method is fairly solid, but there are aartchallenges involved.

* You need to have a pretty large corpus to makerk. To be honest, the corpus | used
for the-s example won't really tell you tha&t is a distributional class, because many of
the words don’t appear independently, and thodedihdon’t happen to appear in the
same environments.

Conversely, without a large enough corpus, yae€ll a number of “false positives”:

When | wasalone with Ms. Lewinsky on certain occasions...
| remember once in particutathen | wastalking with Ms. Lewinsky...

Does this mean thalone andtalking are the same category?
* Bound morphemes

con-ceive, de-ceive, per-ceive, re-ceive
con-sist, de-sist, per-sist, re-sist
con-cur, re-cur

Should we consider the various pieces here todrpmemes? Does Harris’s method
identify them as morphemes?

» Semantic issuesvhile bothhappy andtired can appear in the contelkxhave been
all day, many other morphemes that we’'d want to considérqf the same
syntactic category cannot—for instanA@erican, metallic, crumbly.

We'll end up identifying things that we know aleajectives as being part of different
distributional classes. But this brings us bacth“colorless green ideas” question: do
we want to ensure that certain sentences arendrgtd by the grammar, and if so,
should that be in the syntax or semantics?

* Irregular forms our corpora may contain places where we can deaefit and
interest, but note thatvoman andwomen won't, indeed can'’t, appear befoi® Does
that make them part of a different distributionialss?

» Regularities other than suffixation/prefixatiaiany languages derive words with things
other than prefixes and suffixes. For instance:

> Phoneme replacemenSuppose that a language replamesvith ee to form a plural
(e.g.,foot/feet, goose/geese, tooth/teeth—this was a fairly regular process at one
point in the history of English). What will Harrssmethod do when it encounters these
forms?
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> Noncontiguous phenomena

Consonantal roots, e.g. Semitic languages (inctse, Arabic):

katabat “she wrote”
kutiba “It was written”
yaktubu “he writes”
kitaab “book”

Agreement, e.g. Latin:

filius bonus “good son”
filia bona “good daughter”
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