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Handling Sequences of Text
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Sequence Lodoe(ling

© Aaorithwaic  asctanment of o catepivical
\abel Yo each member of o sequence of
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Applications of Sequence Labeling

Named Entity
Recognition

: Tokenization
Morpho-Syntactic
attribute tagging

Generodive and  Ditcciminahive  Clagsifere

* Generative classifiers

Naive Bayes

Bayesian networks

Markov random fields

Hidden Markov Models (HMM)

 Discriminative Classifiers

* Logistic regression

e Support Vector Machine
 Traditional neural networks

* Nearest neighbour

* Conditional Random Fields (CRF)s
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Pierre Vinken , 61 years old , will join IBM ‘s board
as a nonexecutive director Nov. 29 .

\ 4

Pierre NNP Vinken NNP , , 61 CD years NNS old JJ , ,
will MD join VB IBM NNP ‘s POS board NN as_ IN a DT
nonexecutive JJ director NN Nov. NNP 29 CD . .




How werd wsed \n  Sentence

- 8 main POS

Noun

. Nouwn

1. Pronoun
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k. Advefb
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© Telle we about Sentence  ¢hyuchure

forts of Speech

Pixed memberthip Cprepositions,
of it, you et)
= occur frequenty

The important in English include:
= Prepositions: on, under, over, near, by, at, from, to, with
= Particles: up, down, on, off, in, out, at, by
= Determiners: a, an, the, this/that, these/those, its, our, their
= Conjunctions: and, but, or, as, if, when
= Pronouns: she, who, |, others
= Auxiliary verbs: can, may, should, is, are, do, have, ...
= Numerals: one, two, three, first, second, third, ...



constantly odded to (houn,

Verbs ede)
Open class (lexical) words
Nouns Verbs Adjectives old older oldest
Proper Common Main Adverbs slowly
IBM cat / cats see
Italy snow registered Numbers more
122,312
. | one
Closed class (functional
( ) Modals
Determiners the some can Prepositions to with
had
Conjunctions and or Particles off up ... more
Pronouns he its Interjections Ow Eh
Corpuro
Year Name of the Corpus Size (in words)
1960s - 70s Brown and LOB 1 Million words
1980s The Birmingham corpora 20 Million words
1990s The British National corpus 100 Million words

Early 215 century The Bank of English corpus 650 Million words

Brown Corpus is a million word collection of samples from 500
written texts from different genres(like newspapers, novels,
non-fiction, academics etc.



Treebonl

- PourSed  text Corpus Haot  annotateS syntackic
or Semawne  Stryacture

PoS Ta%s

Number of tags used by different systems/corpora/languages are different
=  Penn Treebank (Wall Street Journal Newswire): 45 tags
= Brown corpus (Mixed genres like fiction, biographies, etc): 87 tags
= Lancaster UCREL C5: 61 tags
= Lancaster C7: 145 tags
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Tag  Description Example Tag Description Example Tag Description Example

CC coordinating and, but, or PDT predeterminer all, both- VBP verb non-3sg eat
conjunction present

CD cardinal number  one, two POS possessive ending s VBZ verb3sg pres eats

DT determiner a, the PRP personal pronoun [, you, he  WDT wh-determ.  which, that

EX existential ‘there’ there PRPS possess. pronoun your, one’s WP wh-pronoun  what, who

FW  foreign word mea culpa RB  adverb quickly WPS wh-possess.  whose

IN preposition/ of, in, by RBR comparative faster WRB wh-adverb how, where
subordin-conj adverb

1] adjective vellow RBS superlatv. adverb fastest $ dollar sign $

JIR comparative adj ~ bigger RP  particle up, off = pound sign  #

J1IS superlative adj wildest SYM symbol +.%, & * left quote for

LS listitem marker [/,2, One TO  “to” to right quote or

MD modal can, should UH interjection ah, oops ( left paren LG{, <

NN sing or mass noun [lama VB  verb base form eat ) right paren 1)} >

NNS  noun, plural llamas VBD verb past tense ate comma

NNP  proper noun, sing. /BM VBG verb gerund eating sent-end punc . ! ?

NNPS proper noun, plu. Carolinas VBN verb past part. eaten sent-mid punc : ;... — -

1ATICR. Y Penn Treebank part-of-speech tags (including punctuation).



It IS expected to race tomorrow.

I ! I I I I
PRP  VBZ VBN TO NN IN

y Disambia\m&im tTos\w
. 25’- book - Virb 6y noun

) bool +wnt ﬁiﬂ\/ﬁ’
2) hand wvie & ook

Mok - determiner ry Lomp\emevxhzer

D ooes Hhat Fliowt Serve dinner
2) T ’rl/\ou\@h’f tRat nour (:({6\/\\' wag earlier

“Flies like a flower”

. : houn or verb?

= . preposition, adverb, conjunction, noun, or verb?
= o: article, noun, or preposition?

= : houn or verb?

* For example the word back in following sentences:
1. The door = JJ(Adjective)
2. Onmy = NN(Noun singular)
3. Win the voters = RB(Adverb)
4. Promised to the bill = VB(Verb base form)
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He 1¢ CX?QL‘(?A to race +omorrow -
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L. Vting Brown Covpus , NN most likely
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Pos Togging 05 @ Classification  problem
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Consider the sentence
<s> They can fish </s>

f((w = they can fish, 1),N) = {(wp, = they, Yy, = N), W1 =<5>,Yn =N), Wpy1 = can,y,, = N)}
f((w = they can fish, 2), V) ={(lwp = can,ypy, = V), Wyp_1 = they, Vi = V), Wns1 = fish,yy, = V)}
f((w = they can fish, 3), V) ={wy, = fish,yy = V), Wp_1 = can,yy, = V), Wni1 =</s >, ym = V)}
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the boat

The old ma

- To be interpreted ot
e old Cpeople] man the boot

"The complex houses married and single soldiers and their families."

"The horse raced past the barn fell."

9. Novwed Zf\ﬁg\ Recognitim  (VER)

Tnformatim = Evrahon

© Finding Factwal  "nErmation in free text
Focts — strwctured  olbjedts | dlb recovds



* Three bombs have exploded in north-eastern Nigeria, killing 25
people and wounding 12 in an attack carried out by Terrorist group.
Authorities said the bombs exploded on Sunday afternoon in the city
of Maiduguri

:Information extracted :

TYPE : Crisis ; SUBTYPE : BOMBING ; LOCATION : Maiduguri
DEAD-COUNT : 25 ; INJURED-COINT : 12;

PERPETRATOR : Terrorist group; WEAPONS : Bomb

TIME: Sunday afternoon

I tos\us
. NEA
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k. Eveny exioalhon

0 and clagificatiom of types (pre-defined)
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Entity mention can be :

* Named, in case an entity is referred to by name; e.g., ‘General
Electric’ and ‘GE’.

* Pronominal, in case an entity is referred to with a pronoun;
e.g., in John bought food. But he forgot to buy drinks.’, the
pronoun he refers to John

* Nominal, in case an entity is referred to with a nominal
rase; e.g., in ‘Microsoft revealed its earnings. The company
also unveiled future plans.’ the definite noun phrase The
company refers to Microsoft.

* Implicit, as in case of using zero-anaphora. Prime minister has
visited the place of disaster. [He] flew over with a helicopter

Detrech datsitwing  relaNonehipe  n
texy A@ 2‘ % G P

LocatedIn (Smith, New York): a relation between a person
and location, extracted from ‘Mr. Smith gave a talk at the
conference in New York’

Hardest of & Aashs

Example: The extraction of information on new joint
ventures, where the aim is to identify the partners, products,
profits and capitalization of the joint venture.




Noawmed entitvy

© Powpthni Yt Wt a proper nawme
(.PQ. re W\Nf')l oLatim, Grpani 'Eod'{ m)

© Mog Lomm ’%‘
PER (person),

LOC (location),

ORG (organization), or
GPE (geo-political entity)

Citing high fuel prices, [,zc United Airlines] said [, Friday] it has increased fares by [,,oney
$6] per round trip on flights to some cities also served by lower-cost carriers. [, American
Airlines], a unit of [z AMR Corp.], immediately matched the move, spokesman [,z Tim
Wagner] said. [z United], a unit of [z; UAL Corp.], said the increase took effect [,
Thursday] and applies to most routes where it competes against discount carriers, such as
[.oc Chicago] to [ Dallas] and [, Denver] to [, San Francisco].

Problems in Id_e_mj‘_ﬁéi‘_,& NEs

Variation of NE (same entity in different form).

* Manmohan Singh, Manmohan, Dr. Manmohan Singh
Ambiguity of NE types:

* 1945 (date vs. time)

* Washington (location vs. person)

* May (person vs. month)

* Tata (person vs. organization)

Person vs Location
* Sir C. P Ramaswamy was the Divan of Travancore (Per)
* Sir C.P Ramaswamy Road is in Chennai (Loc)

Person vs Organization
* Anil Ambani opened Reliance Fresh (Per)
* Reliance Fresh is under Anil Amabani Group Ltd (Org)
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* Hierarciht cal +ag)se+
- Developed &y Towrism and Health

Nawed Entiin Twpes

' Hie,mrd/\im\\M divided tato 3 wajer entity
clacces
1. Name
2. Time
3. Nuwmerieal exprwim
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" For noun P\r\mses

© B-NP: loe nn( of NP thunk
I-NP - P chuny
0 : owl—s\de NP thunk

[NP Pierre Vinken] , [NP 61 years] old , [VP will join]
[NP IBM] ‘s [NP board] [PP as] [NP a nonexecutive
director] [NP Nov. 2] .

E

Pierre B-NP Vinken I-NP , O 61 B-NP years_I-NP

old 0 ,_ O will B-VP join_I-VP IBM B-NP ’‘s_O board B-NP
as_B-PP a_B-NP nonexecutive I-NP director I-NP Nov. B-
NP 29_I-NP . O

- Wovwe £ Oy chunlL Mpe

. 8-PeRS: beninninn of persm dnuwL
1-PERS + inlde -\wrcm chunlw
0 - owttide

[PERS Pierre Vinken] , 61 years old , will join
[ORG IBM] ‘s board as a nonexecutive director

[DATE Nov. 2] .

Pierre B-PERS Vinken I-PERS , O 61 O years O old O , O
will O join O IBM B-ORG ‘s O board O as 0 a_©O
nonexecutive O director O Nov. B-DATE 29 I-DATE . O
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J(V\e feature' B ik for the wWovdl .
fl 2 3 4 5 6

VB f 0 1 0 1 1 0
VB W 8 .01 A
NN f 1 0 0 0 0 1
NN W .8 -1.3

Figure 6.19 Some sample feature values and weights for tagging the word race in

(6.81).
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Janet will back the bill
MEMM Janet will back the bill
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https://awni.github.io/label-bias/



