
M
achine

L
earning

Program
s“learn”

behaviorsfrom
labelled

exam
ples-Supervised

learning

Training
D

ata:

C
lass

Tem
perature

Sw
eating?

C
hills?

A
ppetite-Loss?

Post-N
asal-D

rip?
R

ash?
C

O
L

D
98.7

no
yes

no
yes

yes
FL

U
100.1

yes
no

yes
no

no
C

O
L

D
98.9

no
yes

no
yes

no
FL

U
99.4

yes
no

yes
no

yes
FL

U
99.1

yes
no

yes
no

yes
C

O
L

D
98.4

no
yes

no
yes

no

TestD
ata:

C
lass

Tem
perature

Sw
eating?

C
hills?

A
ppetite-Loss?

Post-N
asal-D

rip?
R

ash?
???

98.3
no

yes
no

yes
yes

???
101.2

yes
no

yes
no

no

..

..



W
ord

Sense
D

isam
biguation

Problem
:

The
com

pany
said

the
plantisstilloperating

...
�

(A
)M

anufacturing
plant

or

�

(B
)Living

plant

Training
D

ata:Sense
C

ontext
(1)M

anufacturing
...union

responsesto
plant

closures....
”

”
...com

puterdisk
drive

plant
located

in
...

”
”

com
pany

m
anufacturing

plant
isin

O
rlando

...
(2)L

iving
...anim

alratherthan
plant

tissuescan
be

...
”

”
...to

strain
m

icroscopic
plant

life
from

the
...

”
”

and
G

olgiapparatusof
plant

and
anim

alcells

TestD
ata:

Sense
C

ontext
???

...vinylchloride
m

onom
er

plant
,w

hich
is...

???
...m

oleculesfound
in

plant
tissue

from
the

...

..

..



M
achine

Translation
(English

�

French)

Problem
:

...H
e

w
rote

the
lastsentence

tw
o

yearslater...

�

peine
(legalsentence)

or

�

phrase
(gram

m
aticalsentence)

Training
D

ata:

Translation
C

ontext
(1)peine

...fora
m

axim
um

sentence
fora

young
offender...

”
”

...ofthe
m

inim
um

sentence
ofseven

yearsin
jail...

”
”

...w
ere

underthe
sentence

ofdeath
atthattim

e
...

(2)phrase
...read

the
second

sentence
because

itisjustas...
”

”
...The

next
sentence

isa
very

im
portant...

”
”

...Itisthe
second

sentence
w

hich
Ithink

isat...

TestD
ata:Translation

C
ontext

???
...cannotcriticize

a
sentence

handed
dow

n
by

...
???

...listen
to

this
sentence

uttered
by

a
form

er...

..

..



Text-to-Speech
Synthesis

Problem
:

...slightly
elevated

lead
levels...

�

l� d
(asin

lead
m

ine)
or

�

li:d
(asin

lead
role)

Training
D

ata:

Pronunciation
C

ontext
(1)l� d

...itm
onitorsthe

lead
levelsin

drinking
...

”
”

...conference
on

lead
poisoning

in
...

”
”

...strontium
and

lead
isotope

zonation
...

(2)li:d
...m

aintained
their

lead
Thursday

over...
”

”
...to

B
oston

and
lead

singerforPurple
...

”
”

...B
ush

a
17-point

lead
in

Texas,only
3

...

TestD
ata:

Pronunciation
C

ontext
???

...m
edian

blood
lead

concentration
w

as..
???

...hisdouble-digit
lead

nationw
ide

.The
...

..

..



A
ccentR

estoration
in

Spanish
&

French

Problem
:

Input:
...deja

travaille
cote

a
cote

...

�

O
utput:

...déjà
travaillé

côte
à

côte
...

E
xam

ples:
...appelerl’autre

cote
de

l’atlantique
...

�

côté
(m

eaning
side)

or

�

côte
(m

eaning
coast)

...une
fam

ille
despecheurs...

�

pêcheurs(m
eaning

fisherm
en)

or

�

pécheurs(m
eaning

sinners)

..

..



A
ccentR

estoration
in

Spanish
&

French

Training
D

ata:

Pattern
C

ontext
(1)côté

...du
laisserde

cote
faute

de
tem

ps...
”

”
...appelerl’autre

cote
de

l’atlantique
...

”
”

...passe
de

notre
cote

de
la

frontiere
...

(2)côte
...vivre

surnotre
cote

ouesttoujours...
”

”
...creersurla

cote
du

labradordes...
”

”
travaillaientcote

a
cote

,ilsavaient...

TestD
ata:

Pattern
C

ontext
???

...passe
de

notre
cote

de
la

frontiere
...

???
...creersurla

cote
du

labradordes...

..

..



C
apitalization

R
estoration

Problem
:

...
FR

IED
C

H
IC

K
EN

,T
U

R
K

E
Y

SA
N

D
W

IC
H

ES
A

N
D

FRO
ZEN

...
�

turkey
(the

bird)
or

�

Turkey
(the

country)
Training

D
ata:

C
apitalization

C
ontext

(1)turkey
...

O
F

FR
IE

D
C

H
IC

K
E

N
,

T
U

R
K

E
Y

SA
N

D
W

IC
H

E
S

A
N

D
FR

O
Z

E
N

...
”

”
...

N
T

S
A

PO
U

N
D

,
W

H
IL

E
T

U
R

K
E

Y
PR

IC
E

S
R

O
SE

1.2
C

E
N

T
S

...
”

”
...

PL
A

Y
,

R
E

A
L

G
R

A
D

E-A
T

U
R

K
E

Y
,

W
H

IC
H

O
N

LY
A

PR
IC

E
...

(2)Turkey
...

IN
U

N
D

A
T

E
D

E
A

ST
E

R
N

T
U

R
K

E
Y

A
FT

E
R

T
H

E
E

A
R

L
IE

R
...

”
”

...
FE

E
L

IN
G

S
T

O
W

A
R

D
T

U
R

K
E

Y
SU

R
FA

C
E

D
W

H
E

N
G

R
E

E
C

E
...

”
”

...
T

H
E

C
O

N
T

R
A

C
T

W
IT

H
T

U
R

K
E

Y
W

IL
L

PR
O

V
ID

E
O

PPO
R

T
U...

TestD
ata:

C
apitalization

C
ontext

???
...

N
E

C
K

L
IK

E
T

H
A

T
O

F
A

T
U

R
K

E
Y

O
N

A
C

H
O

PPIN
G

B
L

O
C

K
...

???
...

PR
O

B
L

E
M

IS
T

H
A

T
T

U
R

K
E

Y
IS

N
O

T
A

E
U

R
O

PE
A

N
...
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Spelling
C

orrection

Problem
:

...and
he

fired
presidentialaid/aide

D
ick

M
orrisafter...

�

aid
or

�

aide

Training
D

ata:

Spelling
C

ontext
(1)aid

...and
cutthe

foreign
aid/aide

budgetin
fiscal1996

...
”

”
...they

offered
federal

aid/aide
forflood-ravaged

states...
(2)aide

...fired
presidential

aid/aide
D

ick
M

orrisafter...
”

”
...and

said
the

chief
aid/aide

to
Sen.B

aker,M
r.John

...

TestD
ata:Spelling

C
ontext

???
...said

the
longtim

e
aid/aide

to
the

M
ayorofSt....

???
...w

illsquanderthe
aid/aide

itreceivesfrom
the

...

..
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O
ther

A
pplications

�

Vow
elR

estoration
in

H
ebrew

and
A

rabic

�

C
apitalization

R
estoration

(e.g.
T

U
R

K
E

Y

�

Turkey/turkey)

�

Spelling
C

orrection
(e.g.principal/principle)

�

Proper
N

oun
C

lassification
(e.g.W

ashington

�

PE
R

SO
N/PL

A
C

E)

�

Speech
R

ecognition
(e.g./eid/

�

aid/aide)

..

..



M
achine

L
earning

A
lgorithm

s
�

N
euralN

ets

�

D
ecision

Trees

�

D
ecision

L
ists

�

B
ayesian

C
lassifiers

�

G
enetic

A
lgorithm

s

..

..



M
achine

L
earning

Program
s“learn”

behaviorsfrom
labelled

exam
ples-Supervised

learning

Training
D

ata:

C
lass

Tem
perature

Sw
eating?

C
hills?

A
ppetite-Loss?

Post-N
asal-D

rip?
R

ash?
C

O
L

D
98.7

no
yes

no
yes

yes
FL

U
100.1

yes
no

yes
no

no
C

O
L

D
98.9

no
yes

no
yes

no
FL

U
99.4

yes
no

yes
no

yes
FL

U
99.1

yes
no

yes
no

yes
C

O
L

D
98.4

no
yes

no
yes

no

TestD
ata:

C
lass

Tem
perature

Sw
eating?

C
hills?

A
ppetite-Loss?

Post-N
asal-D

rip?
R

ash?
???

98.3
no

yes
no

yes
yes

???
101.2

yes
no

yes
no

no

..
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A
uthorship

ID
:W

ho
W

rote
a

Student’sTerm
Paper?

Frequency
as

Frequency
as

W
ord

in
Text

StudentA
StudentB

optim
ally

97
1

certainly
84

3
typically

46
4

perspicuous
26

0
actually

13
4

w
hilst

6
0

the
241

229
aw

esom
e

0
63

totally
0

40
w

onderful
0

26
incredibly

0
13
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SourcesofE
vidence

-W
ordsin

C
ontext

Frequency
as

Frequency
as

W
ord

to
left

A
id

A
ide

foreign
718

1
federal

297
0

w
estern

146
0

provide
88

0
covert

26
0

oppose
13

0
future

9
0

sim
ilar

6
0

presidential
0

63
chief

0
40

longtim
e

0
26

aids-infected
0

2
sleepy

0
1

disaffected
0

1
indispensable

2
1

practical
2

0
squander

1
0

..
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C
om

plex
Features-L

inguistic
Patterns

Position
C

ollocation
l� d

li:d
N

-gram
s

+1
L

lead
level/N

219
0

-1
W

narrow
lead

0
70

(w
ord,

+1
W

lead
in

207
898

lem
m

a,
-1

W
,+1

W
oflead

in
162

0
part-of-speech)

-1
W

,+1
W

the
lead

in
0

301
+1

P,+2
P

lead
,

�

N
O

U
N

�

234
7

W
ide-context

�
k

W
zinc

(in

�
�

w
ords)

235
0

collocations
�

k
W

copper(in

�
�

w
ords)

130
0

Verb-object
-V

L
follow

/V

�

lead
0

527
relationships

-V
L

take/V

�

lead
1

665

..

..



A
lgorithm

1:D
ecision

L
ists

LogL
Evidence

Pronunciation
11.40

follow
/V

+
lead

�

li:d
11.20

zinc
(in

�
�

w
ords)

�

l� d
11.10

lead
level/N

�

l� d
10.66

oflead
in

�

l� d
10.59

the
lead

in

�

li:d
10.51

lead
role

�

li:d
10.35

copper(in

�
�

w
ords)

�

l� d
10.28

lead
tim

e

�

li:d
10.24

lead
levels

�

l� d
10.16

lead
poisoning

�

l� d
�
�
�

N
ew

Sentence:

Studiesidentified
slightly

elevated
copperand

lead
levels.

C
lassification:

�

l� d

..

..



C
om

bining
vs.N

otC
om

bining
Probabilities

�

U
se

allm
atching

patternsin
targetcontext

� ��
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�
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�
�
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�	
�����
� 

����
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�
�
�����
�� ��

�

U
se

only
the

highestscoring
pattern

A
gree

-
B

oth
classificationscorrect

92%
B

oth
classificationsincorrect

6%
D

isagree
-

Single
bestevidence

correct
1.3%

C
om

bined
evidence

correct
0.7%

Total-
100%

..

..



Sm
oothing

and
Interpolation

�

Sm
oothing

oflikelihood
ratiossensitive

to
variablesincluding

�

C
ollocationaldistance

�

Type
ofw

ord
(noun,verb,contentw

ord,function
w

ord)

�

N
ature

ofsyntactic
relationship

�

Im
prove

probability
estim

atesby
interpolating

betw
een

globaland
residualprobabilities

..

..



E
valuationSam

ple
Prior

%
W

ord
Pron1

Pron2
Size

Prob.
C

orrect
lives

laIvz
lIvz

33186
69

98
w

ound
w

aæ
nd

w
und

4483
55

98
N

ice
naIs

nis
573

56
94

B
egin

b
Iæ

g
In

beIg
In

1143
75

97
C

hi
tæ

i
kaI

1288
53

98
C

olon
koæ

æ
loæ

n
æ

koæ
læ

n
1984

69
98

lead
(N

)
lid

læ
d

12165
66

98
tear(N

)
tæ

æ
�

tIæ

�

2271
88

97
axes(N

)
æ

æ
ksiz

æ
æ

ksIz
1344

72
96

IV
aIvi

fæ
æ

æ
1442

76
98

Jan
dæ

æ
n

jæ
n

1327
90

98
routed

æ
utId

æ
aæ

tId
589

60
94

bass
beIs

bæ
s

1865
57

99
AV

ER
A

G
E

63660
67

97

..
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C
om

parative
E

valuation
�

A
ccentrestoration

task
in

Spanish

N
-gram

Tagger
93.8%

B
ayesian

C
lassifier

89.4%
D

ecision
L

ist
96.8%

..

..



A
dvantagesofA

lgorithm
�

Successfully
integratesnon-independentfeatures

�

C
om

binesstrengthsofB
ayesian

classifiersand
N

-gram
taggers

�

M
odelslocalsequence

and
w

ide
context

�

R
eturnsprobability

valuesw
ith

allclassifications

�

Efficient

�

R
esulting

decision
listsare

easy
to

interpretand
m

odify

..

..



.Problem
:L

exicalA
m

biguity
R

esolution
�

W
ord

sense
disam

biguation

�

Lexicalchoice
in

m
achine

translation

�

H
om

ograph
disam

biguation
in

speech
synthesis

�

A
ccentrestoration

in
Spanish

and
French

�

O
therapplications

T
hree

A
lgorithm

s:

�

D
ecision

lists(supervised)

�

B
ayesian

w
ord-classdiscrim

inators(unsupervised)

�

M
odulated

bootstrapping
from

seed
w

ords(unsupervised)

..

..



N
eed

for
U

nsupervised
A

lgorithm
s

�

H
and-tagged

training
data

are
expensive

and
generally

unavailable

�

W
ordN

etsense-tagged
corpus:sm

all,underdevelopm
ent

�

Parallelaligned
bilingualcorpora

�

Source
ofautom

atically
tagged

data
fortranslation

distinctions

�

C
urrently

lim
ited

availability
and

coverage

G
oal:M

ethodsfortraining
on

untagged,m
onolingualtext

..

..



B
ayesian

W
ord-classD

iscrim
ination

R
oget’sT

hesaurusC
ategories(1042

w
ord

classes):

M
A

C
H

IN
E

-tractor,bulldozer,crane,jackham
m

er,drill,forklift...
A

N
IM

A
L

-alligator,lizard,bat,flam
ingo,heron,crane,stork

...
M

IN
E

R
A

L
-strontium

,zinc,m
agnesium

,lead,copper,cobalt...

Statisticalw
ord-classdetectors:

...the
engine

ofthe
X

X
X

w
asdam

aged
...

�
� M

A
C

H
IN

E
� context�

�
����

�� A
N

IM
A

L	 context�
�

�
��



�� M
IN

E
R

A
L	 context�

�
�

��
�

...

..

..



C
lassD

iscrim
inators

�

W
ord-sense

D
iscrim

inators

crane

�

A
N

IM
A

L
or

�

M
A

C
H

IN
E

...the
engine

ofthe
crane

w
asdam

aged
...

�� M
A

C
H

IN
E� context� �

�	
�

�� A
N

IM
A

L� context� �
���




�� M
IN

E
R

A
L� context� �

���
�

...

...flocksofcranesnested
in

the
sw

am
p

...

�� M
A

C
H

IN
E� context� �

���
�

�� A
N

IM
A

L� context� �
����

�� M
IN

E
R

A
L� context� �

���
�

...
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C
orpus Position

C
orpus Position

A
N

IM
A

L

M
A

C
H

IN
E

ProbabilityProbability

..

..



Training
ofC

lassM
odels

W
ord

C
lass

C
ontext

M
A

C
H

IN
E

...pow
erforthe

crane
,hoistand

derrick
assem

bly
...

M
A

C
H

IN
E

...been
m

anufacturing
forklift

partsfor30
years...

M
A

C
H

IN
E

...found
valvesfor

generator
,refinery

turbines...
M

A
C

H
IN

E
...the

fum
esofthe

tractor
began

to
botherm

y
eyes...

M
A

C
H

IN
E

...the
carbon-tipped

drill
forced

m
anufacturers...

M
A

C
H

IN
E

...the
noise

ofa
bulldozer

disturbed
the

peace
of...

M
A

C
H

IN
E

...began
a

fire
drill

justafterthe
lunch

break
...

M
A

C
H

IN
E

...w
hile

the
crow

ned
crane

often
nestsin

m
arshy

...
M

A
C

H
IN

E
...boughta

fleetof
tractor

plow
sform

aintenance
...

H
and-labelled

training
data

are
unnecessary

�

The
m

ajority
ofw

ords(by
type)have

only
one

sense

�

Secondary
sensesare

w
idely

distributed
acrosscategories

�

The
noise

introduced
by

the
secondary

sensesistolerable

�

focused
signal/diffuse

noise

..

..



Training
ofParam

eters
�

W
eighteach

classm
em

berequally
(dog

vs.w
ildebeest)

�

m
odeltypicalm

em
bersofthe

class,notm
ostfrequent

�

B
ag-of-w

ordsB
ayesian

m
odels(topic

detectors)
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A
dd

richersetofcollocation
m

odels(from
decision

listw
ork)
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C
orpus Position

C
orpus Position

B
R

O
A

D

LO
C

A
LIZED

C
O

N
C

EPT
D

ETEC
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R
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N
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99.9

%
49.8

%
poach

steal/boil
100.0

%
44.4

%
palm

tree/hand
99.8

%
38.5

%
axes

grid/tools
100.0

%
35.5

%
sake

benefit/drink
100.0

%
33.7

%
bass

fish/m
usic

100.0
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99.8

%
72.8

%
crane

bird/m
achine

100.0
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plant
and

anim
alcells...

?
...com

puterdisk
drive

plant
located

in
...

?
...N

issan
carand

truck
plant

in
Japan

is...
?

...the
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FinalD
ecision

L
ist

Finaldecision
listfor

plant(abbreviated)
LogL

C
ollocation

Sense
10.12

plantgrow
th

�

A
9.68

car(w
ithin

�
�

w
ords)

�

B
9.64

plantheight

�

A
9.61

union
(w

ithin

�
�

w
ords)

�

B
9.54

equipm
ent(w

ithin

�
�

w
ords)

�

B
9.51

assem
bly

plant

�

B
9.50

nuclearplant

�

B
9.31

flow
er(w

ithin

�
�

w
ords)

�

A
9.24

job
(w

ithin

�
�

w
ords)

�

B
9.03

fruit(w
ithin

�
�

w
ords)

�

A
9.02

plantspecies

�

A
...

...

...the
lossofanim

aland
plantspeciesthrough

extinction
...,
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E
scaping

from
InitialM

isclassification
�

D
iscourse

consistency
can

override
localcollocationalevidence

�

R
edundancy

oflanguage
m

akesthe
processselfcorrecting

�

C
hange

in
training

param
eters

�

increm
entalincreasein

contextw
idth

afterinterm
ediateconvergence

�

perturbation
ofthe

class-inclusion
threshold

(sim
ilarto

sim
ulated

annealing)
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Perform
ance

%
Seed

Training
O

ptions
Sam

p.
M

ajor
Supvsd

Tw
o

D
ict.

Top
W

ith
Schütze

W
ord

Senses
Size

Sense
A

lgrtm
W

ords
D

efn.
C

olls.
O

SPD
A

lgrthm
plant

living/factory
7538

53.1
97.7

97.1
97.3

97.6
98.6

92
space

volum
e/outer

5745
50.7

93.9
89.1

92.3
93.5

93.6
90

tank
vehicle/container

11420
58.2

97.1
94.2

94.6
95.8

96.5
95

m
otion

legal/physical
11968

57.5
98.0

93.5
97.4

97.4
97.9

92
bass

fish/m
usic

1859
56.1

97.8
96.6

97.2
97.7

98.8
–

palm
tree/hand

1572
74.9

96.5
93.9

94.7
95.8

95.9
–

poach
steal/boil

585
84.6

97.1
96.6

97.2
97.7

98.5
–

axes
grid/tools

1344
71.8

95.5
94.0

94.3
94.7

97.0
–

duty
tax/obligation

1280
50.0

93.7
90.4

92.1
93.2

94.1
–

drug
m

edicine/narcotic
1380

50.0
93.0

90.4
91.4

92.6
93.9

–
sake

benefit/drink
407

82.8
96.3

59.6
95.8

96.1
97.5

–
crane

bird/m
achine

2145
78.0

96.6
92.3

93.6
94.2

95.5
–

AV
G

3936
63.9

96.1
90.6

94.8
95.5

96.5
92.2

B
aseline

(%
m

ajorsense)
63.9%

Tw
o

defining
w

ords
90.6%

D
ictionary

definitions
94.8%

Top
collocations(2

m
inutesw

ork)
95.5%

D
ictionary

defns.(w
ith

O
SPD

)
96.5%

Fully
supervised

algorithm
96.1%
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C
onclusion

�

U
navailability

of
hand-tagged

training
data

has
been

a
bottleneck

for
progressin

sense
disam

biguation

�

This
algorithm

,
trained

on
raw

text
and

an
on-line

dictionary
w

ith-
outany

hum
an

supervision,rivalsthe
perform

ance
offully

supervised
m

ethods

�

Thus,costly
hand-tagged

training
data

m
ay

be
unnecessary

to
achieve

accurate
lexicalam

biguity
resolution.
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G
ender

C
lassification

Problem
:

...com
pany

presidentBurak
C

hopra
announced

hisplan
...

�

M
A

L
E

or

�

FE
M

A
L

E

Training
D

ata:

G
ender

C
ontext

(1)m
ale

...com
pany

president
Burak

C
hopra

announced
hisplan

...
”

”
...and

they
hired

M
r.

W
alter

B
rillasan

accountant...
”

”
...the

young
actor

Keanu
R

eevesw
aspaid

over5
...

(2)fem
ale

...the
noted

author
Ardinia

Lospellisted
herfavorite

...
”

”
...and

hissister
Susan

M
illerw

asalso
found

...
”

”
...m

em
bersincluded

D
r.

Livonia
D

ey
w

ho
said

she
w

ould
...

TestD
ata:G

ender
C

ontext
???

...the
retired

G
eneral

Fidel
R

am
osdied

lastnight...
???

...w
asvisited

by
Altonette

Sm
ith,a

doctorfrom
St....

..
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Problem
:Isan

unusualnam
e

m
ale

offem
ale?

.

A
lditha

�

FE
M

A
L

E
A

rdinia
�

FE
M

A
L

E
A

ltonnette
�

FE
M

A
L

E
B

urak
�

M
A

L
E

D
eryk

�

M
A

L
E
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Solution:L
ook

atFinalC
haracters(Suffix)ofW

ord
.

–
–

a
�

99+%
FE

M
A

L
E

t
t

e
�

97%
FE

M
A

L
E

–
–

k
�

98%
M

A
L

E
–

–
d

�

96%
M

A
L

E
–

–
p

�

97%
M

A
L

E
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A
pplication:G

ender
C

lassfication

Problem
:W

here
to

obtain
training

data?
�

Available
nam

e
databasesnotlabelled

w
ith

gender

�

H
ow

to
identify

genderin
a

large
em

ployee
nam

e
database?
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A
pplication:G

ender
C

lassfication

Problem
:W

here
to

obtain
training

data?
�

Available
nam

e
databasesnotlabelled

w
ith

gender

�

H
ow

to
identify

genderin
a

large
em

ployee
nam

e
database?

Solution:
G

enderfora
nam

e
isvery

closely
correlated

w
ith

the
m

ean
salary

ofpersonsw
ith

the
nam

e

N
am

e
M

ean
Salary

G
rade

B
ernard

6.92
Phillip

6.47
A

rthur
6.39

Sandra
4.64

C
arolyn

4.47
D

orthy
4.11

��

� �
��

�

M
ale,��

� �
��

�

Fem
ale

..
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Problem
:W

hataboutAdam
and

Todd
...
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N
am

e
M

ean
Salary

G
rade

B
ernard

6.92
Phillip

6.47
A

rthur
6.39

D
avid

5.91
R

obert
5.87

John
5.47

Susan
5.24

A
dam

5.13
Todd

5.09
Sandra

4.64
C

arolyn
4.47

D
orthy

4.11
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Problem
:A

ge
isa

Factor
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N
am

e
M

ean
Salary

G
rade

B
ernard

6.92
Phillip

6.47
A

rthur
6.39

D
avid

5.91
R

obert
5.87

John
5.47

Susan
5.24

A
dam

5.13
Todd

5.09
Sandra

4.64
C

arolyn
4.47

D
orthy

4.11
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Problem
:A

ge
isa

Factor
.Solution:

�

C
om

pute
m

ean
age

fora
nam

e
from

referencesin
A

P
N

ew
sw

ire
.

M
atthew

Stuart
,

23
,

said
he

w
asnotaw

are
...

.
M

ildred
Jones

,
87

,
died

yesterday
in

B
oston

...
.

Todd
W

ilson
,

11
,

w
asabducted

from
outside

...

N
am

e
M

ean
A

ge
in

A
P

Ethel
64.7

M
ildred

63.3
Elm

er
60.0

Todd
23.1

H
eather

22.4
Tam

m
y

20.0

..
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M
oral

.

�Training
data

isoften
difficultto

obtain
.

(Especially
finding

autom
atic

sourcesforannotation)

�H
ow

ever,doing
so

can
be

halfthe
fun
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