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E
xam

p
les

o
f

C
o

llo
catio

n
s

�

H
e

kicked
the

bucketyesterday

�

Iheard
itthrough

the
grapevine

�

S
he

is
under

a
lotofpressure

�

T
hey

m
ade

itup
to

him

�

A
llofthis

happened
in

broad
daylight(� �

brightdaylight)

�

Ilike
strong

tea
(� �

pow
erfultea)
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E
xam

p
les

o
f

C
o

llo
catio

n
s

�

O
nze

buurm
an

heeftde
pijp

aan
M

aarten
gegeven

�

D
atspringtw

elin
hetoog

�

Z
ijheeftzonder

com
m

entaar
hetveld

geruim
t

�

H
ijgaatproblem

en
altijd

uitde
w

eg

�

D
e

regering
neem

teen
belangrijk

besluit(� �

m
aken)

�

Ik
neem

een
photo

van
de

koningin
(?m

aken)
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C
o

llo
catio

n
s

�

Lexicalised
phrases:

partially
idiosyncratic

syntax
or

sem
antics

–
fixed

expressions:
fully

lexicalised
(by

and
large,

in
de

gaten
houden)

–
sem

i-fixed
expressions:

constrainton
w

ord
order

and
com

position
(kick

the
socialbucket,een

goed/slechtfiguur
slaan)

–
syntactically

flexible
expressions:

e.g.
support

verb
constructions

(m
ake

itup
to

som
eone,m

etiets
in

je
m

aag
zitten)

�

Institutionalised
phrases:

syntactically
and

sem
antically

com
posi-

tional,butoccurring
w

ith
m

arkedly
high

frequency,“statistically
idiosyncratic”

(strong
tea,sterke

thee)
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P
ro

b
lem

s
�

N
o

clear
cutdefinition

�

W
here

should
the

boundary
be

draw
n

betw
een

institutionalised
phrases

and
other

frequentw
ord

com
binations?

C
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L
in

g
u

istic
Tests

to
Id

en
tify

C
o

llo
catio

n
s

(S
ailer

2000)
�

4
S

em
antic

criteria

�

6
S

yntactic
criteria

N
.B

.:
T

hese
linguistic

tests
are

only
an

indication.
A

n
idiom

atic
expres-

sion
can

fulfillsom
e

of
the

requirem
ents

stated
in

these
tests

and
still

be
an

idiom
!

E
xam

ples
used

for
illustration:

kick
the

bucket(‘die’)
and

spillthe
beans

(‘reveala
secret’)

C
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L
in

g
u

istic
Tests

to
Id

en
tify

C
o

llo
catio

n
s:

S
em

an
tic

C
riteria

1.
E

very
elem

entofthe
collocation

can
be

given
a

m
eaning

w
ith

w
hich

itis
also

found
outside

thatcollocation

�

kick
the

bucket
m

eans
‘die’.

E
ven

though
all

w
ords

inside
the

collocation
can

appear
independently,

none
of

them
does

so
in

any
m

eaning
thatcould

be
considered

partofthe
collocation.

�

In
principle,the

idiom
atic

m
eaning

could
be

splitinto
its

com
ponent

parts
(i.e.

spillm
eans

‘reveal’and
the

beans
m

eans
‘the

secret’).
E

vent
though

spillis
som

etim
es

used
w

ith
the

‘reveal’m
eaning

in
slang,

the
beans

do
not

occur
w

ith
the

idiom
atic

m
eaning

outside
this

collocation.
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L
in

g
u

istic
Tests

to
Id

en
tify

C
o

llo
catio

n
s:

S
em

an
tic

C
riteria

2.
T

he
m

eaning
can

be
found

in
a

com
positionalw

ay
(by

com
bining

the
m

eaning
ofits

parts)

�

S
ince

the
m

eaning
‘die’is

assigned
to

the
idiom

kick
the

bucketas
a

unit,
it

follow
s

that
the

overall
m

eaning
of

the
idiom

cannot
be

com
puted

by
regular

m
eans

from
thatofits

com
ponents.

�

O
nce

w
e

know
thatspillthe

beans
m

eans
‘reveala

secret’w
e

could
split

the
idiom

atic
m

eaning
of

the
idiom

into
its

com
ponentw

ords.
T

his
idiom

m
eets

this
2nd

sem
antic

criterion.
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L
in

g
u

istic
Tests

to
Id

en
tify

C
o

llo
catio

n
s:

S
em

an
tic

C
riteria

3.
P

arts
ofthe

collocation
can

be
sem

antically
m

odified

�

P
atkicked

the
proverbialbucket

�

P
atspilled

the
w

ell-guarded
beans

4.
Ifthe

collocation
contains

a
N

P,a
pronoun

can
refer

to
the

N
P

�

*
P

atkicked
the

bucketand
H

arry
kicked

ittoo

�

Iw
as

w
orried

thatthe
beans

m
ightbe

spilled,butthey
w

eren’t

C
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L
in

g
u

istic
Tests

to
Id

en
tify

C
o

llo
catio

n
s:

S
yn

tactic
C

riteria

1.
E

very
elem

ent
in

the
collocation

occurs
in

the
sam

e
form

in
som

e
other

com
bination

�

P
eter

kicked
a

ball;
M

ary
read

the
book;

John
carried

the
heavy

bucket

�

P
atspilled

som
e

w
ater;G

ive
m

e
the

book;H
arry

doesn’tlike
beans

2.
T

he
collocation

is
syntactically

regularly
built

�

B
oth

kick
the

bucket
and

spillthe
beans

have
a

regular
syntactic

structure.
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L
in

g
u

istic
Tests

to
Id

en
tify

C
o

llo
catio

n
s:

S
yn

tactic
C

riteria

3.
Ifitis

a
V

P
-X

P
com

bination,the
fixed

constituentX
P

can
be

m
odified

syntactically

�

P
atkicked

the
proverbialbucket

�

P
atspilled

the
w

ell-guarded
beans

4.
Ifitis

a
V

P
-X

P
com

bination,itcan
be

passivised

�

*
T

he
bucketw

as
kicked

by
P

at

�

T
he

beans
w

ere
spilled

in
this

article

C
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L
in

g
u

istic
Tests

to
Id

en
tify

C
o

llo
catio

n
s:

S
yn

tactic
C

riteria

5.
If

it
is

a
V

P
-X

P
com

bination,
the

fixed
constituent

X
P

can
be

topicalised

�

*
T

he
socialbucket,

P
at

really
kicked

w
ith

his
dum

b
rem

ark
at

he
party

lastnight

�

*
T

he
beans

John
spilled

6.
Ifitis

a
V

P
-X

P
com

bination,the
fixed

constituentX
P

can
be

a
relative

pronoun

�

*
T

he
old

lady
kicked

the
bucketthatthe

m
urderer

had
planned

for
her

�

*
T

he
beans

that
the

alleged
arm

s
dealer

spilled
m

ade
the

party
leader

resign
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Im
p

o
rtan

ce
�

N
aturallanguage

generation

�

C
om

putationallexicography

�

P
arsing

�

Inform
ation

retrieval

�

C
orpus

linguistics

�

S
ociolinguistics
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S
tatisticalC

o
rp

u
s-B

ased
A

p
p

ro
ach

es
�

Frequency

�

H
ypothesis

testing:���

,log-likelihood

�

M
utualinform

ation

�

P
hrasalentropy
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S
tatisticalC

o
rp

u
s-B

ased
A

p
p

ro
ach

es
�

A
ll

tests
applied

to
collocation

candidates
extracted

from
the

P
O

S
-

tagged
E

indhoven
corpus

(250,000
occurrences)

�

O
nly

patterns
occurring

atleast10
tim

es
w

ere
considered

(frequency
cutoff)

�

E
xtracted

constructions:
P

N
P

P
(onder

leiding
van,in

plaats
van)

�

N
.B

.:
M

ostform
ulas

apply
to

bigram
s,butthe

extracted
constructions

contain
three

w
ords

S
olution:

Treat
tw

o
of

the
three

w
ords

of
as

a
unit

and
test

both
“bi-

gram
”

com
binations
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F
req

u
en

cy
�

S
im

plestm
ethod

�

C
ounting

co-occurrences

�

W
orks

w
ellfor

fixed
phrases

�

To
filter

som
e

undesired
output:

–
U

se
P

O
S

F
ilter

to
filter

outfunction
w

ords
(ofthe,is

a)
–

D
iscard

allN
P

s
containing

proper
nam

es
or

num
bers

C
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To
p

10
R

esu
lts

fo
r

F
req

u
en

cy

rank
collocation

frequency
1

in
plaats

van
1253

2
op

basis
van

816
3

onder
leiding

van
710

4
op

hetgebied
van

659
5

aan
heteind

van
609

6
ten

opzichte
van

579
7

in
tegenstelling

tot
549

8
op

grond
van

541
9

na
afloop

van
520

10
aan

de
hand

van
511
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� �

�

C
om

pares
observed

frequencies
w

ith
frequencies

expected
for

inde-
pendence

and
is

applied
to

tables

� �
�

�	

�
�
�
��
��
 � �

��


w
here

�

ranges
over

row
s

ofthe
table,�

ranges
over

colum
ns,�

�


is
the

observed
value

for
cell(� ,� )

and

��


is
the

expected
value.

�

Look
up

criticalvalue
atgiven

probability
level(e.g.�

�
� �� )

�

If� �

value

�

criticalvalue,
the

tw
o

w
ords

tested
do

not
occur

inde-
pendently

of
each

other
and

are
thus

a
good

candidate
for

a
true

collocation

C
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To
p

10
R

esu
lts

fo
r� �

rank
collocation

rank
1

rank
2

1
onder

leiding
van

10
76

2
ten

opzichte
van

3
91

3
op

basis
van

63
70

4
op

w
eg

naar
113

22
5

aan
heteind

van
56

83
6

naar
aanleiding

van
40

103
7

in
plaats

van
106

52
8

op
hetgebied

van
92

82
9

ten
koste

van
6

175
10

op
grond

van
93

92

C
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L
o

g
-likelih

o
o

d
�

C
om

pares
probability

of
tw

o
hypotheses:

H� ,
w

hich
assum

es
that

the
w

ords
in

the
bigram

are
independent,

and
H�

,
w

hich
assum

es
thatthey

are
dependent

H
ypothesis

1
(independence)

:�� ��
� �
��
�
�� ��
����
��

H
ypothesis

2
(dependence):�� ��

� �
��
� �
�� ��
����
��

Log-likelihood
ratio

� :
�
� �
 !" #
�%$
��

#
�%$��

�

T
he

higher� ,the
m

ore
likely

itis
thatthe

tw
o

w
ords

are
dependent.

C
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To
p

10
R

esu
lts

fo
r

L
o

g
-likelih

o
o

d

rank
collocation

rank
1

rank
2

1
in

plaats
van

2
1

2
onder

leiding
van

1
4

3
op

basis
van

4
3

4
ten

opzichte
van

3
8

5
op

hetgebied
van

7
6

6
aan

heteind
van

6
7

7
in

tegenstelling
tot

12
2

8
op

w
eg

naar
14

5
9

op
grond

van
11

9
10

naar
aanleiding

van
9

12

C
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M
u

tu
alIn

fo
rm

atio
n

�

Tells
us

about
the

am
ount

of
inform

ation
a

random
variable

con-
tains

about
another,

in
other

w
ords:

it
is

a
m

easure
of

the
com

m
on

inform
ation

in
tw

o
variables,

a
m

easure
of

independence
betw

een
variables

M
I� �

�& ���
�
'()�
�� �
�& ���

�� �
�� �� ���

�

If

*
�
� ,the

w
ords

are
independent

If

*+
� ,the

w
ords

m
ightbe

a
good

collocation
candidate

C
orpus

Linguistics,2002
21



To
p

10
R

esu
lts

fo
r

M
u

tu
alIn

fo
rm

atio
n

rank
collocation

rank
1

rank
2

1
vanafhun

aankom
sttot

178
534

2
ten

strijde
tegen

300
830

3
per

persoon
per

359
869

4
over

de
artistieke

uitw
isseling

tussen
999

251
5

w
egens

betrokkenheid
bij

601
717

6
tussen

de
bedrijven

door
469

863
7

via
een

onderaards
gew

elfm
et

189
1165

8
w

egens
gebrek

aan
594

812
9

na
de

nederlaag
tegen

876
578

10
uitprotesttegen

1068
409

C
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E
n

tro
py
�

E
ntropy

reflects
the

am
ount

of
inform

ation
w

e
have

about
a

random
variable,its

self-inform
ation

$
� ,�
�$

� -�
� �

./ 0
,
� -�
'()� ,
� -�

w
here,

� -�

is
the

probability
ofa

random
variable-

1 2

and2

is
the

alphabet

C
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Linguistics,2002
23



P
h

rasalE
n

tro
py

�

P
hrasalE

ntropy
calculates

the
entropy

observed
in

phrases
thatm

ay
be

collocates
inside

a
larger

phrase.

P
E� �&43

�
� �

5	76
� 8
�	
 8
� 9

� ���:;
<=:>
?@AB

C �

9
� �3

 �

'() 9
� ���:;
<=:>
?@AB

C �

9
� �3

 �

w
here9

� ���:;
<=:>
?@ �
�
D

and
D

corresponds
to

the
num

ber
of

oc-
currences

of ���:;
<=:>
?@

in
the

extraction
corpus,

and9
� �3

 �
�
E

and

E

is
the

totalnum
ber

oftuples
� �3

 �

in
the

extraction
corpus.

�

T
he

low
er

the
phrasalentropy,

the
m

ore
rigid/fixed

the
com

bination
of �

and 3

C
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P
h

rasalE
n

tro
py

E
xam

p
le

P
E

tuple

� �3

 �

0.077
in

tegenstelling

D
���:;
<=:>
?@

549
in

tegenstelling
tot

2
in

scherpe
tegenstelling

tot
1

in
schrille

tegenstelling
tot

1
in

tegenstelling
m

et
1

in
opm

erkelijke
tegenstelling

tot
1

in
de

tegenstelling
tussen

C
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To
p

10
R

esu
lts

fo
r

P
h

rasalE
n

tro
py

rank
collocations

P
E

m
ostfrequentinstance

oftuple
1

van
tal

0
van

talvan
(12)

2
door

vertrek
0

door
hetvertrek

van
(22)

3
m

etstrijkkw
artetten

0
m

etstrijkkw
artetten

(25)
4

over
aard

0
over

de
aard

van
(21)

5
ter

gelegenheid
0

ter
gelegenheid

van
(221)

6
na

verloop
0

na
verloop

van
(121)

7
totkern

0
totde

kern
van

(16)
8

uitkoker
0

uitde
koker

van
(19)

9
uitw

interpaleis
0

uithetw
interpaleis

(12)
10

in
vlaag

0
in

een
vlaag

van
(13)
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C
o

m
p

ariso
n

o
f

S
tatisticalTests

nbest
test

n
100

300
all

raw
freq

248,683
50

65
84

� �

2,084
52

69
77

M
I

2,084
23

39
77

LL
2,084

53
67

77
P

E
3,363

10
35

66

�

R
esults

ofapplying
statisticaltests

is
com

pared
w

ith
initially

extracted
listofcollocation

candidates

�

100
and

300
bestitem

s
found

w
ere

com
pared

to
the

“gold
standard”

listfrom
V

an
D

ale
(88

occurrences)

�

T
he

last
row

show
s

that
som

e
collocations

occur
less

than
10

tim
es

ofnotatall
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S
tren

g
th

s
an

d
W

eakn
esses

o
f

S
tatisticalTests

�

M
utualinform

ation
tends

to
assign

very
high

scores
to

low
frequency

data
(leads

to
bad

perform
ance)

�

Log-likelihood
and

�F�
perform

equally
w

ell,
also

w
ith

low
frequency

data.

�

P
hrasalentropy

is
very

sensitive
to

sparse
data

problem

�

R
aw

frequency
w

orks
surprisingly

w
ell,butcontains

a
lotofnoise.

S
tatisticaltests

do
notw

ork
a

lotbetter,butreturn
m

ore
accurate

lists
ofcollocations
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E
valu

atio
n

�

N
o

standard
listoftrue

collocations

�

H
um

an
judgm

ent

–
A

dvantage:
gradually

increase
listoftrue

collocations
–

P
roblem

:
R

equirem
ents

not
clear

enough,
personal

variation
in

judgm
ent(10%

agreem
ent)

�

C
ircular

problem
:

If
w

e
w

ould
know

how
to

extract
true

collocations,
w

e
w

ould
have

a
“gold

standard”
list
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