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M
orphologicalSegm

entation

The
segm

entation
task

aim
s

to
splita

word
into

the
surface

form
s

of
its

sm
allest

m
eaning-bearing

units,its
m

o
r
p
h
e
m

e
s,i.e.:
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s
l
a
t
i
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Research
Q

uestions

1How
can

we
successfully

segm
ent

wordsin
polysynthetic

languages?
2W

hich
supervised

m
ethodsare

applicable
in

m
inim

al-resource
settingsand

how
can

they
be

im
proved?

Polysynthetic
Languages

Polysynthetic
languages

are
lan-

guages
which

are
highly

synthetic,
i.e.,

single
words

can
be

com
posed

ofm
any

individualm
orphem

es.
W

e
experim

enton
fourlanguagesofthe

Yuto-Aztecan:
•M

exicanero
•N

ahuatl
•W

ixarika
•Yorem

N
okki

Im
proving

N
euralSeq2Seq

M
ulti-Task

Training:
W

e
define

an
autoencoding

auxiliary
task,

which
consists

ofproducing
an

output
which

is
equalto

the
originalinput

string,
using

Random
String

(M
TT-R)and

unlabeled
words(M

TT-U).
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D
ata

Augm
entation:

W
e

extend
the

available
training

data
with

new
ex-

am
plesfrom

unlabeled
dataset(DA-U)and

random
strings(DA-R),such

that
w

æ
w

.

Results

M
TT-U

M
TT-R

DA-U
DA-R

S2S
CRFS

M
exicanero

0.8051
0.7955

0.7611
0.7983

0.7504
0.7837

Nahuatl
0.6004

0.6027
0.5541

0.6018
0.5585

0.6444
W

ixarika
0.5895

0.6134
0.5425

0.6188
0.5754

0.5866
Yorem

Nokki
0.6856

0.7101
0.6212

0.6936
0.6569

0.6596

M
odel

A
rchitecture:

Attention-based
encoder-decoder

gated
recurrent

neural
network

(Bahdanau
et

al.,
2015).
H

yperparam
eters:

100-
dim

ensional
hidden

layers
in

en-
coderand

decoder;300-dim
ensional

em
beddings;

training:
stochastic

gradient
descent,

Adadelta
and

m
inibatch

size
20.

D
ata

set

train
dev

test
total

Yorem
N.

511
127

425
1063

M
exic.

527
106

355
888

Nahuatl
540

134
449

1123
W

ixarika
665

176
553

1394

A
m

ount
ofAdditionalD

ata

W
e

treat
the

am
ount

of
additional

and
artificialdata

asan
hyperparam

-
eter.

Valueswe
experim

entwith
are

m
tim

es
the

am
ountofinstances

in
the

originaltraining
set,

with
m

œ
{
1,

2,
4,

8}.Conclusions

•W
e

investigated
the

applicability
ofneuralencoder-decoder
m

odelsforsurface
segm

entation.
•W

e
proposed

2
novelm

ulti-task
approachesand

2
noveldata

augm
entation

m
ethods.

•Ourm
ethodsoutperform

ed
all

baselinesby
up

to
5.

0
5
%

absolute
accuracy

in
three

languages.
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