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Morpheme level annotation for Indonesian with Nooj

| Preferences 9 General | Lexical Analysis ; Syntactic Analysis ‘

| General Lexical Analysis | Syntactic Syntactic Resources:

Lexical Resources for: i1d

Order | Grammar

Priorty | Resource

HS EMN-vZ-dyka.nod

Ha EMN-v 2-<umi.nom

{ |HY EMN-v 24umi-LVZ nom
H& EMN-vZ2-dito_LWV1.nom
H5 EN-vZ-dito_LVZ nom
H4 EN-vZ2-dito_ V3 nom
H3 EN-vZ-dito_ V4 nom ]
HZ EMN-vZ2-dito_LV5.nom
H1 EN-vZ2dito_LVE nom
L1 EMN-v 2-dyka-foreign.nod -1

EMN-vZ-prit.nog

EM-vZpri_LWV1.nog
EM-vZpri_ LVZ nog
EMN-vZpr_ LV3inog
EMN-vZpr_ LV4.nog

LN L g —




Morpheme level annotation for Indonesian with Nooj

[+ Show Test Annotation Structure | 4 > RaW Word form >

Dalam jumpa pers bersama Dirut Bursa Efmm, Erry Firmansyal‘l di gedung Depkeu Jakarta, Rabu malam, Menkeu menje Linguistic Analysis
embaik.

Implementation code

beberapa faktor ekonomi Indonesia justru
Kita melihat faktor inflasi dari makanan ake
Demikian pula dengan harga minyak.

- . : . . Locate Pattern... Crl+L
ilang yang terkonfirmasi dari hargg beras di semua propinsi, katanya.

Export colored text as an RTF document

W= O WD

<word form=".">

~ @. +PUNC+D+Ldic
</ word>

162 169 165.01 Export annotated text as an XML docurment...
*+Dyka Justru ADWHROOT+HL 6+ak+TX+Dvka mem, PFX+meN+R:WVER+Active+ID=112303 |baik, ADI+ROOT+L4+ak+TH+Dyka Modify Text Ctrl+M
v v Tweak annotations > Nooj XML Export >
Orthographic form Formal modify to this by using small PHP script)
(allomorph) categorial 291
mem anaIYSiS 221 <word form="justru">
252 ~justru @justru +ADV+ROOT
PFX . M . 293 </word>
Functional analysis 294
R:VER+Active 295 <word form="membaik">
296  ~mem AmeN +PFXE+R_VER+Active
297 ~baik @baik +ADJ+ROOT
298 </word>




Indonesian reduplication: type and productivity

Full reduplication

pukul-pukul
hit-RED.Full.ltrv

‘to hit iteratively’

pukul, VER+ROOT+L5+akK+T1+Dyka

pulang, VER+ROOT+LE+akK+T0+Dyk:
pulas, ADJ+ROOT+L5+ak+TX+Dyka

pulau, NOU+ROOT+L5+akK+TX+Dyka
pulen, ADJ+ROOT+L5+ak+Tx+Dyka
pulih, VER+ROOT+L5+akK+T0+Dyka

pulpen, NOU+ROOT+Lo+ak+TxX+Dyk
pulsa, NOU+ROOT+L5+ak+TX+Dyka
pulub, NUM+ROOT+LE5+akK+TxX+Dykz
pulung, NOU+ROOT+L6+ak+TxX+Dyk
puma,NOU+ROOT+L4+akK+TX+Dyka

Partial reduplication Imitative reduplication

te-tua
RED.Part.Nomzr-old

warna-warni

Color-RED.Adjvzr.Var

‘elder’ ‘colorful’

P T T T —— — mr—e = pee—- e —— - - - == f—_—

terang=benderang, <terang, ADJ+ROOT+Dyka=<benderang, RED+Imitative+ADI+Dyka=+UNAMB
tetamu, <te,RED+Partial+Dyka><tamu, NOU+ROOT+Dyka =+UNAMB
tetangga, <te, RED+PartiaH-Dyka=<tangga, NOU+ROOT+Dyka >+UNAMB

tetapi, <te, RED+Partial+Dyka>=<tapi, KNJ+ROOT+Dyka =+UNAMBE

tetikus, <te, RED+Partial+Dyka =<tikus, NOU+ROOT+Dyka =+UNAMB

tindak=tanduk, <tindak, NOU+ROOT+Dvyka=<tanduk, RED+Imitative+NOU+Dyka >+UNAMB
utak=utik, <utak,RED+Imitative+Dyka=<utik, VER+ROOT+Dyka >+UNAMB

dedaunan, <de,RED+Partial+Dyka><daun, NOU+ROOT+Dyka=<an,SFX+Dyka >+UNAMB
terang=benderang, <terang, ADJH+ROOT+Dyka><benderang, RED+Imitative+ADI]+Dyka>+UNAMB
jejaring, <je,RED+Partial+Dyka>=<jaring, NOU+ROOT+Dyka =+UNAMB

pontang=panting, <pontang,RED+Imitative+Dyka=<panting, VER+ROOT+Dvyka >=+UNAMB
kekasih, <ke, RED+Partial+-Dyka=<kasih, NOU+ROOT+Dyka =+UNAMB

tetua, <te, RED+Partial+Dyka=<tua, ADJH+ROOT+Dyka=+UNAMB

leluhur, <le, RED+Partial+-Dyka =<luhur, ADJH+ROOT+Dyka =+UNAMB

lelaki, <le, RED+Partial+Dyka=<laki, NOU+ROOT+Dyka =+UNAMB

tetamu, <te, RED+Partial+Dyka><tamu,NOU+ROOT+Dyka >+UNAMB

MMEB
Iwarna:warni,c:warna,NDU+RDCIT+D~,rI<a =<warni, RED+Imitative+NOU+Dyka =+UNAMB I




The annotation of reduplication

.nod

faktor-faktor
faktor,NOU faktor,NOU

Token output Equality constraint

l

SA_|RED| S(B <NOU> S) <E>/<SA_=SB_>

T

faktor-faktor .nog Tag output

faktor,NOU faktor,RED P

<E>/+NOU+Full> ;

NOU_RED = $(A <NOU>$) (<E>|-) <E>/<

A

Rabu 10/1 hanya efek ses faktor- faktor-segienakgeperti penurunan harga komoditi perkebunan dan
Ty Firmansyah di gedung Depkeu Jakarta, Rabu m

Dalam jumpa pers bersama|Dirut Bursa Efek Jakarta BE], E
Kita melihat faktor inflasi dgn makanan akan segera hilanglyang terkonfirmasi dari harga beras di semua proj

T —
43

H O I [

L L T

41
34 l 3
faktor, NOU+ROOTHLE+aK+TX faktor, RED+NOU-+Full regional ADJ+ROOT+HLE+akK+TX

+LA+ak+Tx




Circumfix + reduplication type
B 3

? we B3 E B S ES

Selain kata pukul-memukul untuk menyatakan makna 'saling memukul’ juga digunakan kata berpukul-pukulan.

(2) Setelah berpukul-pukulan, tendangan samping Johan mengakhiri pertahanan Rudi.

erja harus dihilangkan dengan cara mengubat

\ \ XEL.GL

21
ber,PFX+beR+R:VER+R11.2.1 |pukul VER+ROOT+L5+aK+T1 ‘|pukuI,RED+RDOT+VER+FUII+ReciprocaI+Iterative+FUNGSI an, SFX+R:NOU+REA.S

[ | =3

12.01




Possible solutions

Does
not
work

5

Possible solutions

Unification of .nom and .nog
Modification of .nom to accept hyphen

Add rules in current .nom: process the circumfix like
prefix + suffix

Encode — as an entry in .dic so that will be ‘read’ as
letter in .nom

Hard encoding of morphological analysis in .dic

T

Type

Automatic
Automatic

Automatic

Automatic

Manual

Have not experimented at large

Complexities
for users

Low
Low
High

Low

Low

Internal
modification of
Nooj engine

Required
Required

Not necessary

Not necessary

Not necessary

| simply cant do




Option 3: main target

Current state Expectation
1} mereka bertembak-tembakan di jalan pelebur. 10,07 10 10,01
2) mereka berpukul-pukulan di ring 10
3} di ring berpukul-pukulan mereka —
4) kami berp i Iber;CFK+A pukul,VER| |pukul, RED+VER |an,CFX+Z
0 10 10an.0z 19 190®8.02 27 30
mereka,PRO ber, CFX{+4& pulkul, NOM di,PRE ring,MOM
ber,PFX |pukul \VER pukul VER |an| CFX+Z
pukul,NOM an| SFx
pukul VER an,CFx+Z
pulkul, NOM an,SFx




Step 1: - <ROOT> root into - <RED>

Current state Next state

1) mereka bertembak-tembakan di jalan pelebur.
2) mereka berpukul-pukulan di ring

3} di ring berpukul-pukulan mereka

4} kami berpukul-pukulan di ring

2) mereka berpukul-pukulan di ring
3) di ring bedpukulMu mere
4) kami berpuXul-pukMgn di

5) di ring berpdful-pukuMp kami

0 10 10D.02 19 19418.02 7 30 3 N[iool  [i0.0z = 19.01 19.02 77 3
mereka,PRO ber, CFX{+4& pulkul, NOM di,PRE ring,MOM mereka, PRO bel, CFX+A IM.ILNDM di,PRE ring,NOM
ber,PFX |pukul \VER pukul VER |an| CFX+Z
pukul, VER pukul, RED+NOM
pukul,NOM an,SFX
pulcul, NOM pukul, VER an,CFx+Z
pukul VER an,CFx+Z
pukul, VER pukul, RED+VER an,CF¥+7
pulkul, NOM an,SFx
pulcul, NOM

<CFX>/<CFX> $(A <NOM> S) - <E>/<SA_,RED+NOM $(B <NOM> $) <E>/<SA_=SB_> <E>/> <CFX>/<CFX>;

<CFX>/<CFX> $(A <VER> S) - <E>/<SA_,RED+VER $(B <VER> S) <E>/<SA_=SB_> <E>/> <CFX>/<CFX>;




Step 2: disambiguate into <CFX><VER>-<RED><CFX>

Current state Next state
2) mereka berpukul-pukulan di ring 1) mereka bertembak-tembakan di jalan pelebur.
3;1 di rir_wg bekpulkulsu mere 2} mereka berpukul-pukulan di ring
4) kami berpudul-puk™an di 3) di ring berpukul-pukulan mereka
5) di ring berp&ul-pukuMsp kami : - L il e
4] kami berpukul-pukulan di nng
3 10,01 10.02 ig 19.01 19.02 27 30
19 10(10.01 1002 9 19.08.02 27 30
mereka,PRO bel, CFX+4 pulkcul, NOM di,PRE ring,NOM
mereka,PRO | |bef,CFX+A ukul, RED+VER | an, CFX+Z di,PRE ring,NDr\i
pukul VER pukul, RECHNOM A __..—:E.' A -
| pukul, VER ( an,CFX+Z
pukul, NOM pukul, VER an,CF¥+7
h-—-#
pukul, VER |pukuI,RED+VER an,CFX+Z pLIkLll,N(JM
—
pukul,NOM ‘ (pukul, VERT

<CFX> $(A <VER>/<VER> S) - $(B <RED+VER>/<RED+VER> $) <E>/<SA_=$B_> <CFX>

Wrong

10



Step 3: Remove wrong annotations

Current state Next state
1) mereka bertembak-tembakan di jalan pelebur. - —
2) mereka berpukul-pukulan di ring 1) mereka bertembak- tembakan di jalan pelebur.
3) di ring berpukul-pukulan mereka 2) mereka berpukul-pukulan di ring
4) kami berpukul-pukulan di ring 3) di nng berpukul-pukulan mereka
19 10]10.01  [io.2 3 19902 27 30 4% kami berpukul-pukulan di ring
) ) 10§1io0.01 10.02 9 1908.02
mereka,PRO | |bef,CFX+A ukul,RED+VER |an| CFX+Z di,PRE | |ring,NOM 19
<--—- |~ i mereka,PRO bef, CFX+A pukul, RED+VER. | an| CFX+Z
pukul, VER (an,CFKi—E )
cl) . o T— e
W |pukul, VER > an,CFX+Z >.
pukul, NOM
|....""--—-—-—--"".'..‘I"
pukul, VERT pukul , VER

S(A <NOM>/<VER> S) - $(B <RED+VER>/<RED+VER> S) <E>/<SA_=SB_>

< target correct annotation>/<output correct
annotation> does not work!
So, < target wrong annotation>/<output

correct annotation>
11




Entailment problem

Current state Expectation

39.01 47

39.01[39.02 39
ber,PFX |main,VER di,PRE

39

ber,CFX

ber,PFX |main, VER

main,VER

3 g g.01
3 .01 3.02

3
satu, NUM pukul WVER |an,SFx

satu,NUM pukul, MOM

pukul VER |an, CFX

an,skFx

an,CFX

an,SkFx

12



Step 4: disambiguate into <PFX><VER>

Current state Next state

ah cukup untuk kami bermain di peleburan sini.

2g 39.01(39.02 Locate a pattern in redup_ber-an % |
ber,CFX e —/u

(" a string of characters:

. (" a PERL regular expression: 3 39438.02 7 60
ber,PFX |main VER .
{* a MNooJ regular expression: . . ..
RO ber,PFX |main,VER di,PRE sini, [
o | <PFX>/ <PFX> <VER> <!-> -]
main,VER
<Q " a NooJ grammar: . vE"'-.R
main
| 1 j)
r

Index Limitation

(" Shortest matches
{* Longest matches
(" Al matches

[ Reset Concordance

" Al occumences
& Only: [ 100 occ.
[ 1occ. per match

13



Step 5: disambiguate into <VER><SFX>

Current state

satu,MUM

3

.01

pulkcul, MOM

.02

pukul,VE@Ian,CFX

an,sFx

I an,CFx I
ﬂ
< an,sFx

Locate a pattern in redup_ber-an H

Pattern is:

(" a string of characters:
(" a PERL reqular expression:

{* a MooJ regular expression:

|<l-> <VER=/<VER> <SFX>/<SFX> +|

" a MooJ grammar:

| =] ==t

-
[ndex Limitation

(" Shortest matches " Al occumences

* |Longest matches {* Only: 100 occ.
" All matches [ 1occ. permatch

[v Reset Concordance m

pulul, VER

Next state

a.0B.02

an,SkFx

an,CFx+<

( an,skFx !.

Hard to remove as no
relevant context can be used

14




Step 6: revise step 5

Using <!-> does not work; so < target wrong annotation>/<output correct
Current state ' S <

| use <!CFX+A> annotation>
| i - |a.|:|1 5.0z
2 — 553 " a (lar expression:
E ’ * a regular expression: |:IL.||{L.I| NO
satu,NUM | |lpukul, NOM | <ICFX+A> <ALU> <CFX+Z3/<SFX> v|
¢ aNooJ :
pukul, VER [an,CFX |a e [\\ E pul-:ul,"-.-’Eﬁglan,CF}{-f Zz
r /
an,5Fx an, SFX
an,CFX Index Using <VER> does not work;
o so | use <ALU> an, SFX
an,SFX ¢ Longest
" All matches [ 1occ. permatch

[ Reset Concordance m

15



Step 7: remove wrong annotations

Cu rrent state Locate a pattern in redup_ber-an N ext state
Pattern is:
("~ a string of characters:
g .01 g.02 " a PERL regular expression: o 8.0E.02
f* a Moo regular expression:
pukul,NOM | <ICFX+A> <VER>/<VER> <CFX+Z>/<SFX>  + pukul VER |an| SFX .
Ul " a MooJ grammar: |
ukul, VER) an, CFXHZ
pukul, VER]|an, | =] st < an,SFX >
r —
an,skFx
Index Limitaticn
— (" Shortest matches " All occumences
an,sFX {* |Longest matches {* Only: 100 occ.
(" All matches [ 1occ. permatch

[+ Reset Concordance m

16



Manual sequence VS Preference setting

Locate a pattern in redup_ber-an H
Locate a pattern in redup_ber-an H
Lo::atea F;Elf:tern in redup_ber-an H Preferences I_ General | Lexical .I'JI.I'IEll'}'EiE "Smactlcﬂnahlsls“
1
Pattern is: General Lexical Analysis | Syntactic . Syntactic Resources:
Locate a pattern in redup_ber-an Lexical Resources for: id I
Pattern is: \ Order | Grammar
(™ a string of characters: Priority | Resource H 1 EH"'J'E'I:II'I'TI'IEIQ
(" a PERL regular expression: VS HI EH-uE—clﬂ,rka.nnd I" 2 EN"'.I'E‘I:I”_LIIHII.-I nog
{* a NooJ regular expression: HE EH-uE—wrni.n::urn :-!_ EN"'.I'E'I:II'I_L.I'.I{EFIDQ
[<ICFX+A> <VER>/<VER> <CFX+Z>/<SFX>  +| H7 EN-vZ24umi-LV2 nom i la EN-v2r_LV3nog
- ——— HE EM-vZ2-dito_LV1.nom 3 5 EN-y 2 '_L\M
| e 5 H5  ENw2dito_LVZnom Vepn_SvEneg
H4 EN-v2-dita_LV3.nom
r H3 EN-v2-dita_LV4 nom
o H2 EM-v2-dito_LV5.nom
index Hmitaton H1 EN-v2-dito_LV6 nom
(" Shortest matches " Al occumences L1 EH-";'E-d‘,’lﬁﬂ-fDl’Ein’l.l’lDd
{* Longest matches f Only: 100 occ. |
i Al matches [~ 1occ. per match
Does not work

17



* Relatively successful annotations of reduplications

* Problems with discontinuous reduplication-affixation interface
* Problematic on ambiguous roots

» Effective and simple treatment requires modification of Nooj engine

* Complexity of current experiment (option 3) is high

affix-reduplication interface

ez [

0 10 20 30 40 50 60 70 80 90 100
Htypel HEtype?2

* Other challenging aspect: Encode reduplication function (plural number, variation, iterative aspect, reciprocal
voice, etc)

18



Prihantoro

Xie Xie Mdfondo
Diakuju JT kTerma Kasih HV la
Matondo GC d Multumesc

Gras b A Welalm . (Sukria

s=Mercl Danke“s“"éﬁf:;;,

Grazie
Matur Nuwun

Anfeh-l- Grazie 'rsrpi's'.bomzz"’quqke
Al'l'e h HvaY -l"'!gg':d
UaTssaui‘Z'ng Sukrua
'"°k° e Cgh"km" Hvé“‘Mochchakkemm TaCk

® Kiitos i
e Xlex
Tack

Salamat Sukpa M m ot
o g skl "= s MulTumesc
Xe Xie hmmsehfl' oda eS| Efharisto
AMigthkee Takk Nirringrazzjak

prihantoro@lancaster.ac.uk <

- Questions?
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