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Anusaraka: An effort towards addressing the problem of reducing
language barriers in multilingual context such as India.

Problem is Large, Complex and Highly Challenging
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Philosophy of Anusaraka

TR S R Yeam A faard |
TqHEE TG T Hedl ¥4, ||

fAgIEgIal 2-40

There is no loss of effort

nor is there any harm

(of production of contrary results).
Even a little of this knowledge,
even a little of this yoga,

protects one from the great fear.

3/35



Brief History

Founded by Br. Vineet Chaitanya in 1984

Inspired by Gurudev
o East meets West
@ Bridge the gap between traditional knowledge and technology
@ Pundit and Public
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Aksara Bharati

Personification of a group working on
@ Computational processing of Indian languages
@ Giving due importance of the traditional Indian theories of
language

e Team work (leading to personification)
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Spirit of Aksara Bharati
@ Bourbaki (Nicholas Bourbaki)

e Pseudonym for a group of, mainly, French mathematicians,
starting in 1935

o Wrote a series of books presenting an exposition of modern
advanced mathematics

e Rigour and generality
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Durga (Mahishasura Mardini)
Created by giving their best by

o Siva (the destroyer) - the trident

@ Visnu (the Protector) - the conch

Agni - Agni (god of fire) - the spear
Yama (god of death) - the cudgel
Vayu (god of wind) - the bow

Surya (sun) - the arrows

Indra (god of rain) - the vajra

Kubera (god of wealth) - the mace
Brahm3 (The Creator) - the water pot
Kala (Time) - the sword

Vidvakarma (god of architecture) - the axe

e 6 6 6 6 66 o o o

Himavan (mountain god) - a mountain lion as her vehicle
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@ Journey started at IIT Kanpur
e Starting with Sanskrit
e Later among Modern Indian Languages
@ Connected with many institutions
Rashtriya Sanskrit Vidyapeetha, Tirupati
University of Hyderabad
T Mumbai, etc.
e Reached IlIT Hyderabad (1998)
started work on English-Hindi
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Anusaraka: Different dimensions

@ A practical demonstration of application of traditional $astras
to solve contemporary problems

@ A tool to overcome language barrier

@ A better approach for building Machine Translation Systems

@ Language Teaching through Applied Grammar

@ An opportunity for masses to be IT contributors rather than

mere |T consumers
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Application of Traditional Sastras

Claim:
Panini was aware of the strength of language as
an information coding device.
And Panini made the best use of this strength.
Evident from
@ His style of presenting the information in sutra style, and

@ The way he has analysed the Sanskrit Language
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Panini: An Information Scientist

@ Mahesvarasiitra
==> Importance of information coding
@ Syntactico-semantic Analysis
==> Information encoding: Some insights

o Where
e How much does a language code the information
e How
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Panini: An Information Scientist

Mahesvarasttra

aiuNlN
riK
eoN
aiao C
hyvrT
I'N

an==>{aiu};an==>{aiurlecaiaohyvrtl}
in==>{iu};in==>{iurleoaiaohyvrtl}
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Panini: An Information Scientist

Mahabhasya on the apparent ambiguity

5 sutras with aN
= N < <
% SIU g &1E: 0 §.3.220
& IUT: AFE g 9.9.93
HUT: FFEE AGAEE: (3T) €.9.4%
JTLTH: 2.2.40
ST AT ST 2.2.5¢
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Panini: An Information Scientist

W= (Ability to convey proper meaning)

¢ I EE 8 S 6.3.110

F AU: FFE & 7.4.13

A: o -FEE IAGANE: (1) 8.4.56
g and ?ﬂﬁ: properties of a vowel.
Only Vowels can get W&l g1l
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Panini: An Information Scientist

2105 (Frequency of usage)

QW[ 1.1.50
No example involving members of bigger set.

@ The effect of the rule is nullified by other siitra, OR

@ The application of sutra leads to undesirable redundancy in
some other siitra
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Panini: An Information Scientist

f5§ (indicator/marker)

UIfed FEUE | -

3ok (== > W)

qU: Tk (TEU )

== > siitra is applicable for ‘=&’
and & € aN_2

== > Ul is the second U
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Panini: An Information Scientist

e (economy)

II==>9A
T == > @Al:
14.54+14.5(=3) .5+.5+2+.5 (=3.5)

N o oo

AN =19 Ffea: | & Gw<aid Seu™
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Had Panini used some other consonant as an anubandha, he would
have lost an opportunity to train the students in paying attention
to the different means of information coding a language employs.
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Should we then not conclude that

Panini was aware of ambiguities a natural language has and
wanted to train the students of vyakarana to pay attention to
different sources of information available for disambiguation?

And that he uses the very first opportunity to train the students —
right from the Mahesvarasutras with which the study of Astadhyayr
commences?
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Dynamics of Information Coding

Il.
Dynamics of Information coding in Sanskrit

@ Where
@ How much does a language code the information

@ How
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Dynamics of Information Coding

‘Where' is the information coded?
TH: THH =3
THT T9: T
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Where is the information is coded?

First reaction:
If kartari prayoga(active voice)

@ karta — > Nominative Case

@ karma — > Accusative Case
If karmani prayoga(passive voice)

@ karta — > Instrumental Case

@ karma — > Nominative Case
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Where is the information is coded?

It is also necessary to

@ state noun-verb agreement

@ account for pro-drop as in
gacchami
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Where is the information is coded?

o &: HHM = A T IHHL: (FAR) 3.4.69
o MR 3.1.1

o FHg-FUEI: g 2.3.18

o FUMT g 2.3.2

o SIUICRIATSEIRATIE =T Tl 2.3.46
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Where is the information is coded?

If it were nominal-suffix

how to account for the pro-drop case
gacchami?

It is verbal-suffix which marks the relation.

What about the other relata?

Pro-drop only in case of
First and Second person pronouns.

&: FUNT T A F IFARD: (FAR) 3.4.69
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Where is the information is coded?

Then what does nominative case signify?

iU IRATIE==HTS YT 2.3.46
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Where is the information is coded?

Other relations:

o0

o MR 3.1.1
o FJ-FUMEN: IdT 2.3.18
o FHMT fgdiam 2.3.2
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Dynamics of Information Coding

o : HHMT = W F JHAHTA: (kartari) 3.4.69
o IRTREd 3.1.1

o Fg-FUEI: g 2.3.18

o FHHMT f&clian 2.3.2

o SRR IRATIE =T T5HT 2.3.46
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Dynamics of Information Coding

"How much” information is coded?

oo

ferieh: = f(HICH:, TENT:)
O TH: FHAT AT IBITAd
Q FaH AISH IEA
O dS: Igrd
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How much information is coded?

TH — Agent

@%EFI — Instrument
dic5: — Patient

TH: HIH dis: — &

=t Wrﬁ:
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How much information is coded?

Greatness of Panini lies in

identifying EXACTLY HOW MUCH
information is coded in a language string.
=

Upper Bound for the possible Analysis
using only a language string and grammar.
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We can extract only that which is available in the language string
‘without any requirement of additional knowledge'.

Analogy:
We can not do high quality work with low quality energy.
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How is the information coded?

Bhartrhari in Vakyapadiyam states (3.7.81-82),

wﬁaﬁrﬁawﬁ'ﬁr 9T
mem
QST ZTeh: TSR
T 0 T GG SRR

vibhakti — only one karaka
TH: T Iicl TS, =31
2 verbs with 2 expectancies each, and
only 3 nouns!
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How is the information coded?

TA: T Ui S T

Who dgank milk?
HHARJHRIl: JahlA
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Information is coded as a "Language Convention”

— Different Languages may have different conventions.

— Automatic Translation may lead to ungrammatical sentences
AT T 3T I 3G T 1T,

* Having reached the village today the rice has been cooked by
Aévapata.
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Where does the language code information?

Useful to decide the parsing strategy
How much information does it code?

Useful to decide whether the information can be passed on to
other language without any special efforts or not
How does a language code information?

Useful to decide whether the desired information can be
extracted merely from a language string or not

Any grammar that is developed with these questions in
mind will be a grammar truly in Paninian Spirit.
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