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Cross Lingual Information Access:
Language Independent Representation
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Universal Networking Language (UNL)

eat (icl>do) @entry
@present

ins

spoon(icl>artifac@
obj
rice(icl>fOD

agt

[UNL:1]

agt(eat(icl>do).@entry.@present, John(iof>person))
obj(eat(icl>do).@entry.@present, rice(icl>food))
ins(eat(icl>do).@entry.@present, spoon(icl>artifact))
[\UNL]




UNL Scopes: Representing Embeddings
obj(contact(icl>communicate(agt>person,
obj @ agt obj>person)):0W.@imperative.@entry
,farmer(icl>creator):1T.@pl.@def)

pur pur(contact(icl>communicate(agt>person,

farmer obj>person)):0W.@imperative.@entry
,this:04)

plc agt(contact(icl>communicate(agt>person,

v obj>person)):0W.@imperative.@entry

.01 _ ,you(icl>persons):0J)
region

or nam|plc(farmer(icl>creator):1T.@pl.@def,:01)

@ or:01(region(icl>location):38.@entry,talu
ka(icl>geographicalarea):4A)
nam:01(region(icl>location):38.@entry,M
nam anchar(icl>geographical place):2R)
_ nam:01(taluka(icl>geographical
khatav area):4A,Khatav(icl>geographical
area):3U)

For this, you contact the farmers of Manchar region or of Khatav taluka




HinD (Hindi Deconverter): Yet Another
Deconversion Engine

A
Manati Deco
HinD
agt | aoj | obj | ins
Agt L |L
Aqj L
Output Obj
. Ins
Quality _
Sjﬁx mﬂb,tE\dLE Suffix Tense Aspect Mood N Gen P |V
w @‘l@lJ@/l@'@jlq’e -e rahaa| @past | @progress| - @sg | @male [ 3¢ |e
u @@uav@y@tige
I @\l@l,@,@@ﬁ'% -taa hai | @presen| @custol m - @sg | @male | 37 | -
ijvl @\l@l,@,@,@iﬂq—e -iyaa thag @past | @complete - @sg | @male | 3° |1
dVI @J@A@am@@’@ijlq’e saktii hain| @presen| - @ability| @pl | @female| 3¢ | A

v

Simplicity of Specification



HinD Architecture

Deconversion = Transfer + Generation
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Step-through the Deconverter

ur

plc

A

:01 region
nam

or
a
L nam

A

@

Module Output
UNL obj(contact(...
Expression
Lexeme AUIh HAA IE 3T BL dgh AR TAT
Selection contact farmer this you region taluka manchat
Case | q@FAVT I 3T B dAFH AR TAT
Identification . _
contact farmerthis you regiontaluka manchar
Khatav
Morphology | §me d@sfr  afaa SH U &K
CIETEELen contact .@imperative farmer.@pl this yotegion
dgiéh HR Taq
taluka manchar Khatav
Funcion | gyahoft afwad @ sas of U 300 ¥
Yr\lls(,)erz?tion contact .farmers thisr you region
4 dgih & AR~ TAT
or taluka of Manchar Khatav
Linearization

gHh ofT 33U HN I I TAG
This for you manchar region &hatav
dgih & HAX & HOXPASAT |

taluka of farmers contact




| exeme Selection

[& ¥ &]{}"contact(icl>communicate(agt>person,obj>person))"
(V,VOA,VOA-ACT,VOA-COMM,VLTN, TMP,CINCT,N-V,link,Va)

[Tear 7 &1 d I df ]{}"contact(icl>representative)"
(N, ANIMT, FAUNA, MML,PRSN,Na)

Lexical Choice is unambiguous

oy, oot

farmer fRaT pur

N

agt




Case Marking

Rel ation Parent+ Parent- Child+ Child-
hj V VI NT N
Agt V @ast N

e Depends on UNL Relation and the properties of the nodes
e Case get transferred from head to modifiers




Morphology Generation: Nouns

gender

(&) @@@@@@@@

“owel endings

u::b].tque

direct

The boy saw me.
oISh o A ¢ |
Boys saw me.
SIShI o A ST |
The King saw me.
STl o ST & |
Kings saw me.

T3 o H{S ¢ |

@

Suffix Attribute values

uoM @N,@NU,@M,@pl,@oblique

U @N,@NU,@M,@sg, @ablique

I @N,@NI,@F,@sg,@oblique

IyoM @N,@NI,@F,@pl,@aoblique

oM @N,@NA @NOTCH, @F,@pl,@oblique




Verb Morphology

uffix Tense Aspect Mood N Gen P |V
E
-e rahaa | @past @progress - @sg | @male | 3¢ |e
thaa
-taa hai | @presen| @custom - @sg | @male | 3
-lyaa thag @past @complete - @sg | @male 39|
saktii hain| @presen - @ability | @pl | @female] 3¢ [ A

TSP IbarT @ F&T a7

(The boy was giving the book)

Suffixes mentioned in the rules get attached to the
stems selected from the Stem Dictionary



After Morphology Generation




Function Word Insertion

TUush AT fraE=r ITg U &T  dlefh  HIX Wl
U HfAv frardt & g@d v 379 87 a1 digd & FWR - @erd

Rel Par+ | Par- Chi+ Chi- Ch/FW

Obj |V VINT | N#ANIMT | @topic <l

farmer foraTEl




Linearization

Contact du® agt
GAIcIY
farmer .
s U HIX &F

plc This you manchar region

obj

A 4

region gcrd  dieje  fehdral
khatav taluka farmers
TUh

contact




Syntax Planning: Assumptions

o The relative word order of a
UNL relation’s relata does @
not depend on:

Semantic Independence:
the semantic properties of @

the relata.

Context Independence: the

rest of the expression.

o The relative word order of , / agt
various relations sharinga ~ our
relatum does not depend on @

Local Ordering: the rest of @

the expression.




Syntax Planning: Strategy

, : After_set = {}

o Divide a nodes relations in
Before_set = {obj,pur,agt}

reglon
taluka
, @
khatav
agt | ao] | obj | ins

Agt L L

AQj L

Obj

Ins

@@ Topo Sort each group:

pur agt obj
this you farmer

Final order: this you farmer contact



Syntax Plan

ning Algo

Stack Before After Output
Current Current
region this
farmer you
contact
manchar taluka
manchar
region
taluka
farmer
contact
region this
taluka you
farmer manchar
Contact
taluka this
farmer you
contact manchar

region

obj
farmer pur
plc
\4
ol region
or nam
taluka
nam

v

khatav




All Together (UNL -> Hindi)

Module Output
UNL obj(contact(..
Expression
Lexeme Tus fRAE I 3T &1 digd FA Weld
elzanon contact farmer this you region taluka manchaté
Case Tudh fRA I8 3T &1 died HIR @
Identification _ _
contact farmerthis you regiontaluka manchar
khatav
Morphology | dud  Hifsw forarar IJE T &
Sl contact .@imperative farmer.@pl this yowegion
dreh  HTX  Werd
taluka manchar Khatav
Function us HifSw fraat & g@s for 30 87
Word_ contact farmers thisr you region
Insertion N .
Tl diefb &b HAIR g
or taluka of Manchar Khatav
Syntax gad for 30 AW &1 AT W

Linearization

This for you manchar region &hatav
driefh & fhAEl B HUSD dHifaw |

taluka of farmers contact




How to Evaluate UNL Deconversion

o UNL -> Hindi
o Reference Translation needs to be

generated from UNL
Needs expertise

o Compromise: Generate reference
translation from original English sentence
from which UNL was generated

Works if you assume that UNL generation was
perfect

o Note that fidelity is not an issue



Input Detall

o Marathi -> English -> UNL

o 901 Sentences from Agriculture
Domain

o English: Median length 14 word, std
dev 7.5

o Hindi Reference translation
generated from English




Manual Evaluation Guidelines

Fluency of the given translation is:

(4) Perfect: Good grammar

(3) Fair: Easy-to-understand but flawed grammar
(2) Acceptable: Broken - understandable with effort
(1) Nonsense: Incomprehensible

Adequacy: How much meaning of the reference
sentence is conveyed in the translation:

(4) All: No loss of meaning

(3) Most: Most of the meaning is conveyed

(2) Some: Some of the meaning is conveyed

(1) None: Hardly any meaning is conveyed




Sample Translations

Hindi Output Fluency | Adequacy

& BRUT A B Alo[d TR ARG P wE 0.5 |2 3
gfaerd &1 @iof fsor 10 ofier ot & @1y ar f0 s
W7 & ey AT FTE wel AT edT gigF |3 4
fou @t dr gud & S Ay
tH AMFT ®Oad dag diaren FAA IR gfFar 1 1
BT Bl TG d6d AT TS ded ddl
Sarf0aes  THEAT T A A5 UHITAd Bdl © 4 4

SH BT Ul YCBc T URIR &l Fafdd &ar aBik - AisT
e YGRS S AT FAIT @ §




Results

BLEU | Fluency | Adequacy
Geometric Average 0.34 2.54 2.84
Arithmetic Average 0.41 2.71 3.00
Standard Deviation 0.25 0.89 0.89
Pearson Cor. BLEU 1.00 0.59 0.50
Pear son Cor. Fluency 0.59 1.00 0.68
Fluency vs Adequacy e Good Correlation between
Fluency and BLUE
g 200 65 168 e Strong Correlation between
§ 150 13831 Fluency and Adequacy
8 100 e Can do large scale evaluation
12 using Fluency alone
5 . ) 2 A Caution: Domain diversity,
Huency Speaker diversity

B Adequacy 1 @ Adequacy 2 O Adequacy 3 B Adequacy 4




Future Work

o Extend to Marathi and other
languages

o Test in domains other than
agriculture




hanks !!




