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S
en

se
Tag

g
in

g
�

P
O

S
-tagging

assigns
gram

m
aticalcategories

�

levelofsyntax

�

S
ense

tagging
assigns

lexicalsenses,
“m

eaning”
to

tokens
in

a
corpus

�

levelofsem
antics

�

A
utom

atic
sense

tagging:
w

ord
sense

disam
biguation

(W
S

D
)

�

S
ense-tagged

corpus:
corpus

w
here

one
or

severalw
ords

are
assigned

a
sem

antic
tag

referring
to

the
m

eaning
ofthe

w
ord

in
the

given
context
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S
en

se
Tag

g
in

g

Jan
zitop

de
bank

...

(1)
furniture

(2)
financialinstitution

(2a)
abstractsense

(2b)
building

�

...en
kijktT

V.

�

(1)

�

...en
kijktnaar

de
straatbeneden.

�
(2b)

�

...en
genietde

uitzicht.

�

am
biguous
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F
irst

E
xam

p
le

o
f

a
S

en
se-tag

g
ed

C
o

rp
u

s
�

S
enseval1

8
0
0
0
0
1

L
a
t
e

o
n

T
h
u
r
s
d
a
y

n
i
g
h
t

i
t

w
a
s

t
r
a
v
e
l
l
i
n
g

a
t

a
b
o
u
t

t
h
r
e
e

m
e
t
r
e
s

a
s
e
c
o
n
d

i
n

w
i
n
d

b
l
o
w
i
n
g

a
t

2
0

t
o

2
5

k
n
o
t
s

w
h
e
n

a
n

e
m
p
t
y

c
a
r

f
e
l
l

o
f
f

j
u
s
t

a
s

i
t

r
e
a
c
h
e
d

t
h
e

t
o
p
.

T
h
e

<
t
a
g

"
5
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2
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>
a
c
c
i
d
e
n
t
<
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>

a
p
p
e
a
r
e
d

t
o

h
a
v
e

l
i
t
t
l
e

e
f
f
e
c
t

o
n

t
h
e

C
h
r
i
s
t
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a
s

p
a
r
t
y
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e
x
c
e
p
t

t
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l
e
n
g
t
h
e
n

i
t
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o
n
s
i
d
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r
a
b
l
y
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S
eco

n
d

E
xam

p
le

o
f

a
S

en
se-tag

g
ed

C
o

rp
u

s
�

S
E

M
C

O
R

�

w
f
p
o
s
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R
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w
n
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l
e
x
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n
l
y

�
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f

�
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w
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p
o
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w
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0
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l
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=
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�

�

w
f
p
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p
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0
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=
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�
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D
ifferen

ces

S
en

seval1
S

E
M

C
O

R
�

Lexicalsam
ple:

only
chosen

am
biguous

w
ords

are
anno-

tated
w

ith
a

sense
tag

�

S
ense

tags
correspond

to
senses

in
dictionary

entries

�

C
ontext

is
fixed

to
tw

o
sen-

tences

�

A
llw

ords:
allcontent

w
ords

are
annotated

w
ith

a
sense

tag

�

S
ense

tags
correspond

to
W

ordN
etnodes

�

C
ontextis
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A
vailab

le
C

o
rp

o
ra:

L
exicalS

am
p

le
�

“interest”
C

orpus
(B

ruce/W
iebe,1994):

E
nglish,2,369

occurrences

�

D
S

O
C

orpus
(N

g/Lee,
1996):

E
nglish,

121
nouns

&
70

verbs,
192,000

occurrences

�

S
enseval

1
(1998):

E
nglish

(H
E

C
T

O
R

database),
15

nouns,
13

verbs,
8

adjectives,
5

indeterm
inates,

8,448
occurrences,

dictionary
as

sense
in-

ventory

�

S
enseval

2
(2001):

V
arious

languages
(B

asque,
E

nglish,
Italian,

Japanese,
K

orean,
S

panish,
S

w
edish),

varying
betw

een
3,900

occur-
rences

(83
w

ords)
and

7,567
occurrences

(44
w

ords),
W

ordN
et

as
sense

inventory
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A
vailab

le
C

o
rp

o
ra:

A
llW

o
rd

s
�

S
E

M
C

O
R

(M
iller

et
al.,

1993;
Landes

et
al.,

1998):
E

nglish,
part

of
B

row
n

C
orpus

and
W

ordN
etproject,200,000

w
ords,allcontentw

ords
annotated

according
to

W
ordN

et

�

S
enseval2

(2001):
V

arious
languages

(C
zech,

D
utch,E

nglish,
E

stonian),
5,000-6,000

occurrences,
W

ordN
et

or
E

uroW
ordN

et
(w

here
available)

as
sense

inventory
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U
se(s)

o
f

S
en

se-tag
g

ed
C

o
rp

o
ra

�

S
ense

tags
necessary

for
sem

antic
interpretation

�

Training
and

testing
ofM

achine
learning

techniques
(e.g.

W
S

D
)

�

V
arious

applications
profitfrom

sense
tagging:

–
Inform

ation
retrieval:

disam
biguation

ofkeyw
ords

–
M

achine
translation:

proper
translation

ofam
biguous

w
ords

–
S

peech
processing:

correctphonetisation
ofhom

ophones
–

Text
processing:

spelling
correction

(e.g.
diacritics),

lexical
access

of
S

em
itic

languages,etc.
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In
g

red
ien

ts
fo

r
P

ro
d

u
cin

g
a

S
en

se-tag
g

ed
C

o
rp

u
s

�

C
orpus

�

S
ense

inventory

�

A
nnotators

and
annotation

tool
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C
o

rp
u

s
�

A
ny

collection
oftext

�

C
an

be
raw

or
annotated

(P
O

S
,syntactic

structure,etc.)
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S
en

se
Inven

to
ry

�

E
.g.

dictionary,thesaurus,sem
antic

netw
orks

(e.g.
W

ordN
et)

�

C
an

differ
in

num
ber

and
kind

ofsenses
distinguished

for
each

w
ord

�

W
ords

are
assum

ed
to

have
a

finite
num

ber
ofdistinctsenses

�

S
ense

inventory
language

dependent,
often

also
application

dependent
(allw

ords
vs.

lexicalsam
ple)

�

fine-vs.
coarse-grained

sense
distinction:

the
finerthe

distinction
the

m
ore

difficult(also
for

hum
an

annotators)
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E
xam

p
les

o
f

S
en

se
Inven

to
ries

D
ictio

n
ary

(V
an

D
ale

G
rootW

oordenboek
H

edendaags
N

ederlands)

leid
er

1.
iem

.
die

leidt,bestuurt

�

baas,aanvoerder

2.
persoon

of
ploeg

die
op

de
eerste

plaats
staat

in
een

com
petitie

of
w

ed-
strijd

3.
paal,stijl,latenz.

die
iets

in
de

goede
richting

houdt
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E
xam

p
les

o
f

S
en

se
Inven

to
ries

E
u

ro
W

o
rd

N
et

D
u

tch
(1.5)

persoon

leid
er

baas
m

eester

aanvoerder
voorzitter

bevelhebber
coördinator

bestuurder
dirigent
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C
orpus

Linguistics,2002
13



A
n

n
o

tatio
n

p
ro

cess
�

H
and-annotation

�

tim
e,costand

expertise-intensive

�

S
em

i-supervised
annotation

�

U
nsupervised

annotation

�

notgood
enough

yet
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In
ter-Tag

g
er

A
g

reem
en

t
(ITA

)
�

Q
uality

m
easure

for
(m

anually)
sense-tagged

corpora

�

P
rerequisite:

m
ore

than
one

person
m

usthave
tagged

the
sam

e
text

�

ITA
=

percentage
ofw

ords
assigned

sam
e

sense
by

allsense
taggers

�

U
pper

bound
for

W
S

D
system

s
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D
iffi

cu
lties

w
ith

S
en

se-Tag
g

in
g

�

T
he

m
ore

senses,the
m

ore
difficult

�

M
ore

possible
sense

tags
than

P
O

S
tags

�

Localinform
ation

is
notgood

enough
(

� �

P
O

S
tagging)

�

U
sefulcues

(can)
differ

for
every

am
biguous

w
ord

�

Inter-annotator
agreem

entis
often

very
low
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W
o

rd
S

en
se

D
isam

b
ig

u
atio

n
(W

S
D

)
�

P
roblem

:
Lexicalsem

antic
am

biguity

�

G
oal:

R
ecover

correctsense
in

a
given

context

�

M
eans:

–
D

istributionalinform
ation

(frequency)
–

C
ollocationalinform

ation
(contextw

ords)
–

F
urther

related
inform

ation
(m

orphology,syntax,topic)
–

W
orld

know
ledge

�

A
pproach:

C
om

bine
statistics,corpus

and
linguistics
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W
S

D
:

E
xam

p
le

“accid
en

t”

crash
(S

en
se

1):
U

nfortunate
ordisastrous

incidentnotcaused
deliberately;

a
m

ishap
causing

injury
or

dam
age;

in
particular,

a
crash

involving
road

vehicles.

F
ears

that
fog

could
cause

a
serious

accident
on

the
M

40
have

united
m

em
bers

ofthe
D

istrictC
ouncil.

ch
an

ce
(S

en
se

2):
S

om
ething

that
happens

w
ithout

apparent
or

deliberate
cause;a

chance
eventofsetofcircum

stances.

W
e

planned
the

firsttw
o

children,butour
third

w
as

an
accident.
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W
S

D
:

E
xam

p
le

“accid
en

t”
�

Frequency:
crash

0.82
chance

0.18

�

C
ontextw

ords:
car

good
cue

for
crash

happy
good

cue
for

chance
the

no
cue

�

S
yntax:

“...our
third

w
as

an
accident.”

–
C

onstruction
notlikely

w
ith

crash
–

S
am

e
w

ords
could

occur
w

ith
crash

–
S

yntax
can

be
a

good
cue
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W
S

D
as

C
lassifi

catio
n

P
ro

b
lem

�

P
roblem

restated:
U

se
statistical

inform
ation

about
senses

and
contextw

ords
to

build
m

odelw
hich

correctly
predicts

w
ord

senses

�

C
lassify

input(am
biguous

w
ords)

into
correctclasses

(senses).

�

A
lgorithm

:
e.g.

–
N

aive
B

ayes
–

M
axim

um
E

ntropy
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W
S

D
as

C
lassifi

catio
n

P
ro

b
lem

�

B
inary

classification
task

in
the

case
of“accident”:

class
1

�
sense

1
class

2

�

sense
2

�

B
aseline:

depends
in

sense
inventory,

but
usually

a
lot

low
er

than
w

ith
P

O
S

tagging
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M
o

re
th

an
o

n
e

w
o

rd
...

�

S
o

far:
O

ne
w

ord

�
�

one
sense

�

N
u

ben
jijaan

de
beurt.

Ik
w

ilgraag
op

de
hoogte

blijven.
H

ij kom
tde

klap
te

boven.

�

a
unitofm

ore
than

one
w

ord
can

have
one

sense
w

ord

�

w
ord

	

w
ord



�

�
one

sense

�

C
ollocations

notonly
difficultfor

sense
tagging,butin

general
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