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                               “śabda-pramāṇakā hi vayam; yac chabda āha tad asmākaṁ pramāṇam” 

Parsing is an elementary exercise every student of Sanskrit (or for that matter, student of any language) 

has to undergo while learning it as a new or second language. What steps of processing actually take 

place, however, in the mind when one has indeed acquired a fair command over a language is something 

that can never be easily discerned - for the simple reason that the deft and swift pruning strategies that 

stir into action while handling the concomitant combinatorial explosions cannot be spelt out even by an 

alert linguist. It is when one attempts to “teach” handling language to the computer that one is beset 

with the bristling problems. There is no language, including Sanskrit, without its abundant occasions of 

ambiguity; and Sanskrit has, one should rather say, a lion’s share of ambiguities that any language may 

have - given the morphological complexities abrim at one extreme, and the sort of wholesale multiple 

interpretations entire texts have been subject to at another. 

No language in the world produced as massive a literature as Sanskrit did in the pre-modern era (what 

with the millions of manuscripts awaiting publication as yet), and, what is more, no language has as 

rich a literature of studying the linguistic phenomenon – and from as many angles, with as much clarity, 

as much elaboration, or as much precision. As Rajeev Sangal says very well in his Foreword, it is as 

though “the Sanskrit grammarians and theorists were solving the Y10K or Y100K problem”! 

Pāṇini anticipated linguistic issues discussed in the recent decades - by Chomsky (b. 1928; “the father 

of modern linguistics”) or Fillmore (1929-2014; inspired Frame Semantics and Linguistic Pragmatics, 

and considered the founder of Cognitive Linguistics); or even more importantly, by the engineers in the 

field of AI, handling NLP (Natural Language Processing) in the current times. 

The twin problems – of mapping ideas into expressions, and expressions back into the original ideas – 

were exactly handled by the pada-śāstra and vākya-śāstra respectively: Vyākaraṇa and Mīmāṁsā thus 

betray a mutual reciprocity; handling thus the problems of the speaker and the hearer respectively, they 

project a completion of the Communication Cycle, or the vivakṣā-jijñāsā alternation so to say (from the 

sprout of speech to the consummation of comprehension). The generalisations they have been able to 

arrive at on either issue are indeed hair-raising. Concerned essentially with the preservation of the text 

as well as the contents of the venerated Vedic lore, the meta-theories devised herein can have a bearing 

upon issues of parsing individual words to interpretation of legal documents at the mundane plane; from 

explorations of the origination of speech to the culmination of rites into transcendence of births (given 

the supplementary, complementary and cumulative role of the twin Mīmāṁsā-s) at the supra-mundane 

plane.  

Ultimately, there is more or less no school of Indian philosophy (including the Buddhist which had 

nothing directly to do with the Veda-s) that did not have a say in, or did not take a stand on, some key 

linguistic issues.  Recent examinations have shown that under the pretext or context of dealing with the 

modes or idiosyncrasies of Sanskrit, all vital issues of language in general have been handled here – 

which is to say, the foundations of Universal Linguistics were very clearly laid in India two millennia 

before Leibnitz (1646-1716) could even conceive of his mathesis universalis - and even which was so 

poorly defined, much less adequately attempted, and remained but a fancy essentially. It is perhaps no 



exaggeration to say, then - what was not even an imagined dream in the West was an accomplished 

reality in the East, and millennia earlier. 

Against the background of the wilful, wanton, and mindless destruction of a hoary and lively tradition 

by the colonial rulers (who for all their superficial knowledge had supercilious scorn for all traditions 

else than their own), there remains a huge problem of comprehending and interpreting vital texts in 

Sanskrit whose value and worth is being increasingly realised - with the recent growth and development 

of science, engineering and mathematics. There has arisen thus a greater need of bridge-builders who 

can interface between traditional lore and modern knowledge, among whom figure luminaries such as 

“Akshar Bharati”, Dr. Vineet Chaitanya, and Dr. Rajeev Sangal; and no less, Dr. Amba Kulkarni, the 

author of the current volume, in respect of the problem of NLP (Natural Language Processing). 

The book at hand by Dr. Amba Kulkarni is an excellent summary of the progress achieved over the last 

twenty years. After developing with fair success, the Morphological Analyser and the Sandhi Splitter 

required for Sanskrit, she has ventured into the much more difficult, and indeed complex, problem of 

the Sentential Parser. The notable achievement made in this book is that she has closely followed the 

traditional Indian Grammatical approach, “even at the risk of going against the current trends of using 

machine-learning algorithms”, as she says, for she believes that “they deserve a place only when one 

exhausts almost all the information sources discussed in Indian traditional grammar.”  

In her own Preface, Amba Kulkarni has traced the history of the development starting from the first 

parser developed in 2009. She has taken advantage in recent times, and with due acknowledgement, of 

Gerard Huet’s “Sanskrit Heritage site”. Her own parser has undergone multiple avatāra-s and their 

development is largely influenced by the Theories of Verbal Cognition, technically called śābda-bodha 

(ŚB) in Sanskrit. The literature on ŚB is elaborate and intricate, and yet our author, basically a 

mathematician, has been able to mine precious ideas form the said literature – viz. how much 

information gets coded, and where, in a given sentence; and too, the significations and the role of the 

significatory powers of words in comprehending a given text. It is indeed not an easy task to know what 

to look for in the śāstra-s, or even where therein. It is even tougher to get to realise how to deduce clues 

from theory; or how again, in the opposite direction, to induct ideas from data, so as to play a 

complementary role. There is also a great dearth of material on ŚB in respect of its actual relevance to 

Computational Linguistics, and none has ventured into preparing appropriate teaching material for this. 

Howsoever the upstarts may protest and strive to “liberate” Indian languages from “the tyranny of 

Sanskrit grammar” (- the more vociferous of them are invariably the ones who are the more ignorant of 

the niceties and nuances of Sanskrit grammar), there is no gainsaying the fact that much or most of the 

grammars of these languages can after all be mapped as a subset of the Pāṇinian grammar (even if some 

linguistic idiosyncrasies should require some auxiliary treatment). And such protests are mostly inspired 

by those who have just lapped up the AIT (Aryan Invasion Theory) (or its allotrope or diluted version, 

viz. the AMT, Aryan Migration Theory); or in any case are mentally colonised. And an antidote to their 

imagined ills of borrowing ideas from Sanskrit is perhaps the pragmatism of Areal Linguistics: and the 

work of Amba Kulkarni, it must be realised, will potentially provide sound paradigms for all Indian 

languages, Northern or Southern (or even non-Indian ones). 

For almost a century, several Indian writers such as P C Chakravarti (1930), Gaurinath Sastri (1959), 

Kunjunni Raja (1963), Veluri Subba Rao (1969), K A Subramania Iyer (1969), and B K Matilal (1985) 

(and many more in recent times) have all written in English about the Indian philosophy of language. 

Yet, to be able to distil their ideas, and attune them to the needs of the computational linguist is by no 

means easy. (Similar is the case with corroborating pertinent elements in the expositions of Patañjali’s 

Mahābhāṣya or even Śabara’s Bhāṣya). Steering clear of the mazes and meanderings of the somewhat 

confusing terminologies, or “speculatory” material of varied shades in the vast mass of linguistic 

literature in India spread across centuries; the quintessential ideas of language processing and their 

practical implementation have been achieved in this book – primarily because there is an engineering 



approach (resulting thus in a technological product functioning in real time). The author has not 

forgotten to indicate clearly what as yet has not been analysed/handled even with the wherewithal 

accomplished so far.  

Contrary to the confounding and calculated misrepresentations by Prof. Sheldon Pollock, theory and 

practice have always gone hand in hand in India: practice needs sanction from theory, and theory needs 

confirmation from practice; no śāstra could indeed remain stagnant - for the simple reason that theory 

and practice complemented each other, enriched each other, and rectified each other continuously, and 

through centuries. (Cf. Kauṭalya: sarva-śāstrāṇy anukramya prayogam upalabhya ca, conclusion of 

Chapter 10). 

The book at hand has five chapters; the fifth, the last, is the concluding chapter of just three pages, 

succinctly presenting the achievements. The opening introductory chapter is also a small one, of a dozen 

pages. The second and the third chapters of 25 and 50 pages respectively set forth the theoretical 

framework; and the fourth one shows the actual functioning, the algorithm. 

The author notices first the developments in her own team’s work on CL (Computational Linguistics) 

in the form of Word Generators – wherein attempts were made to generate samāsa-s (Compounds), 

taddhita-s (Secondary Derivatives), subanta-s (Inflected Nouns), and others. The author makes mention 

of sūtra-interpreting programs devised for the work of Pāṇini! Euphonic combination of sounds has a 

well-framed set of rules of sandhi in Sanskrit, hence automated. The inverse problem of sandhi-splitting 

does not, however, provide unique answers, as it is open to multiple solutions, thus leading to 

complexity and ambiguity. Ambiguity resolution often involves, notoriously, extra-linguistic 

knowledge. 

There are, today, data-driven approaches - such as ones based on statistical probabilities or neural 

network models - which are totally different in approach from the Pāṇinian. Rather than going by the 

Constituency Structure (which issues out of Phrase Structure Grammar suitable for positional 

languages), it is the Dependency Structure that has been gaining ascendance in recent times as this can 

serve all languages. The heart of Pāṇini’s Aṣṭādhyāyī is indeed the Kāraka chapter. The crux of NLP 

viz. the Dependency Structure, now arrived at by AI engineers, is indeed the modern equivalent of 

Kāraka theory. The Kāraka Theory is a purely semantic theory - not a semantico-syntactic one, even 

though it has been so presumed or presented as by many. The confusion is primarily because of the 

partial many-to-many mappings between Kāraka-s and Vibhakti-s (same Kāraka expressing as different 

vibhakti-s; and multiple Kāraka-s expressing as a single vibhakti in Sanskrit). Pāṇini has thus 

anticipated NLP by 2500 years at least.  

The second chapter sets forth the three significatory functions recognised in the tradition viz. abhidhā, 

lakṣaṇā and vyañjanā (and their subcategories), as also the three factors essential for śābdabodha viz. 

ākāṅkṣā, yogyatā and sannidhi (as too, tātparya). 

The Khaṇḍa-pakṣa and Akhaṇḍa-pakṣa are reviewed, and the componential approach of the former is 

shown as more helpful from the computational point of view (even though the latter has its own 

philosophical charm). Of the two arguments viz. abhihitānvaya-vāda and anvitābhidhāna-vāda, of the 

two Mīmāṁsā schools, the latter presenting the words as yielding sense in a related fashion is shown as 

really helpful. The two śābda-bodha-s as per the Vaiyākaraṇa and the Naiyāyika schools are discussed. 

The third chapter represents the climactic results - in the form of converting an amorphous-looking 

theory into an algorithmic framework! Eight ways of deriving the meaning of a base are first noted, 

followed by setting forth the function of the suffixes, inflectional as well as derivational, and the various 

kāraka roles and various other relations (over half a dozen). The role of indeclinables is also surveyed.  



The contrast between Indian and Western Linguistics is also shown in terms of the non-equatability 

between the Kāraka relations and the Thematic Roles - in the wake of the very perceptive and incisive 

definition of Kartṛ by Pāṇini (well explained as having pāratantryānācchurita-svātantrya). 

The very notions of Karaṇa Kartari and Adhikaraṇa Kartari are utterly lacking in Western Linguistics. 

The chaos created by the multitude and variability of Thematic Roles presented by different linguists 

(with overlappings and confusions galore) is clearly discernible in the course of the discussion.  

Bhartṛhari stated the position explicitly. Vākyapadīya 3.7.2 says: śakti-mātrā-samūhasya viśvasyāneka-

dharmaṇaḥ | sarvadā sarvathā bhāvāt kvacid kiñcid vivakṣyate || Nor did he fail to notice that labellings 

are governed by the way the speaker cognises things (buddhy-avasthā-nibandhana; also the 

grammarian’s maxim: yathā-nirūpaṇaṁ śabdopapattiḥ) – so much so that contrary to all logic and 

sense, even the most insubstantial Absence can don the role of a substance (abhāvo’pi dravyāyamāṇaḥ)! 

The varied nuances in the meanings of the verb even within a simple sentence in respect of the different 

Kāraka roles (which could indeed be labelled “subtle polysemy”) is illustrated by Amba Kulkarni 

showing a single root as indeed three: pac as pac1, pac2, and pac3 (Cf. Vākyapadīya 3.7.58 ekadeśe 

samūhe ca). Whereas the Western concept of Thematic Roles demands an invocation of world 

knowledge (or “common sense” if you will), the Kāraka System makes no such demands on any supply 

of extra-linguistic information. While no evident criteria are available for an apt exercise of choice 

worldly knowledge in the case of the Western method, the Indian method in contrast has an additional 

beauty of economy, making no demands on information not already available within the sentence itself 

(we can invoke here the dictum of Vācaspati Miśra (9th-10th c. CE) who says kalpanā-lāghavaṁ yatra 

taṁ pakṣaṁ rocayāmahe – the Indian equivalent of Ockham’s Razor (14th c CE), and antedating the 

latter by centuries) (with an additional corollarial implication of the opposite which could be kalpanā-

gauravaṁ yatra taṁ pakṣaṁ na sahāmahe). 

Three “incongruities” are often pointed out in respect of the Kāraka-theory: (a) the multiplicity of 

relations subsumed under the Genitive; (b) the karman designation for the adhikaraṇa-s of two roles 

prefixed with adhi; and (c) the lack of agreement of the verb with the pradhāna-kartṛ in saha-

collocations.  

In (a), what is not clear is whether it has been taken note of that every sense of śeṣa also involves an 

action that has been rendered dormant, so that the kriyā-kāraka function is ultimately not to be missed 

even there. To illustrate: the father gives birth to the son (in pitā-putrīya relation); the tree puts forth 

the branch (in avayavāvayavi relation); the king pays the servant and the servant serves the king (in sva-

svāmi relation); and so on. “tathā hi rājñaḥ puruṣo vṛkṣasya śākhā paśoḥ pādaḥ pituḥ putra ityādāv 

aśrūyamāṇa-kriyā-viṣaye sva-svāmi-bhāvāvayavāvayavi-bhāva-janya-janaka-bhāvādau sambandhe 

dadāti-sthiti-janmādi-kriyā-prabhāvite pūrva-bhāvi-kārakatvam uttarāvasthāyām apy anugatam – iti 

bhavaty eva śeṣaḥ kārakam ||That these can of course be classed under world knowledge is not gainsaid 

thereby. (b) The adhi of adhiśīṅ and adhyās roots are to be taken as but abbreviatory expressions for 

adhiruhya śete and adhiruhya āste. (c) And in the case of the upapada viz. saha, there is of course a 

reversal - of the verb according with the apradhāna kartṛ (rather than with the pradhāna kartṛ), which 

can only be explained by Patañjali’s maxim: śabda-pramāṇakā vayam | yac chabda āha tad asmākaṁ 

pramāṇam |  

What may be said to have been missed by the author is the case of the dual assignment of kāraka – as 

either karman or karaṇa in the game of dice. Thus, we have (i) akṣair dīvyati and (ii) akṣān dīvyati - 

both valid. Rather than assign two vibhakti-s for the same kāraka, two different kāraka roles are 

assigned with the same word, resulting in the inevitable different vibhakti-s. The reason in this case is 

the role of the die that is cast. And further, the very polysemy of the word akṣa plays a role. In (i), akṣa 

refers to the actual dice that have been cast; and in (ii), akṣa refers to the very game itself of dice. And 

further, varying assignments of kāraka can have certain other implications - in respect of compounding, 

and in respect of accentuation. The issue of the clear-cut imperative of Bhartṛhari that the number of 



potentialities (śakti) can in no case exceed six (ṣaṭ-chaktīr nātivartate 3.7.36) - which means that the 

number of kāraka-s would never be more than six - perhaps needed attention, a detailed one at that, as 

there are languages in the world wherein the number of vibhakti-s, or rather cases, surpasses half a 

century. 

 It is perhaps too much to expect these nuances at the present stage of progress of NLP here, and these 

could even be overlooked as special cases not answering general/regular needs. 

The numerous intersentential and intrasentential relations have very well been listed by (the now 

Mahamahopadhyaya) Sri Ramakrishnamacharyulu, provided as Appendix C (wherein 84 relations, 

including minor ones, are enumerated); and Appendix D lists over 30 relations utilised by the parser. 

The non-explicit relations as in verbs ending in tumun/ktvā/lyap are also discussed and the semantic 

criteria therein are supported by citation of apt texts. 

Discussing sannidhi, it has insightfully been maintained that the freeness of word order is clause-

internal in Sanskrit. The issue of free word order in Sanskrit is discussed in regard to some of the 

“aberrations” so to say. Issues of violation of sannidhi are also well-studied. The difficulty in handling 

vyañjanā is clearly discussed. The problem of yogyatā where load-sharing between man and machine 

is inevitable is also properly justified. 

The discussion of viśeṣya-viśeṣaṇa-bhāva has indeed demanded many philosophical insights, taking 

into good account the views of the Vyākaraṇa and Vaiśeṣika schools of thought, and elucidating the 

difference between guṇa, guṇa-vacana, and viśeṣaṇa. Issues of kāraka and non-kāraka relations as can 

be illustrated by tṛtrīyā vibhakti serving the roles of karaṇa (a kāraka) as well as hetu (a non-kāraka) 

have been set forth in a lucid manner. 

The crown of the achievement of the elaborate and intricate theory in the book consists in the results of 

subjecting to test all the 940 sentences of the Bhagavadgītā for the parsing test, and too, many sentences 

of an advanced text like Śiśupāla-vadham. That “the yogyatā filter improves the efficiency by over 

80%” is proof enough that the criterion indeed plays a vital role.  

The fourth chapter is a very technical chapter, of interest to programmers essentially. The design of the 

parser, the ordering of rules, economy of space, global and local constraints, the utility of the 

directed/acyclic graphic representations etc. - are all set forth in a clear yet compact fashion. One is 

amazed at the way that what are apparently no more than qualitative criteria (viz. ākāṅkṣā, yogyatā and 

sannidhi) are so shaped and articulated as to become concrete parameters of consequence showing 

statistically measurable results. It is indeed a leap that yogyatā has been carefully crafted as absence of 

non-congruity, rather than as no more than, or little else than, presence of congruity. (To draw a parallel, 

one may liken the pragmatic definition of definition that has been looked upon strategically as little  

more than taditara-vyāvṛtti or a-tad-vyāvṛtti, rather than any actual itthambhūta-tattvārtha-vibhāvana,if 

one may so characterise it; the via negativa method thus pays dividends richer than the via positiva 

approach, and is nevertheless the more economical !) 

The difficulties stated with respect to handling lākṣaṇikārtha and vyaṅgyārtha are only understandable, 

and the project obviously has a long way to go. The work ends with a note of the current limitations, 

but also with the numerous possibilities. Verily, the Sanskrit grammatical tradition is enormously 

concerned with language in its universal aspect, and not being merely Sanskrit-specific as was easily 

assumed to be by and large so as not to be even formally stated. And it is in this that all Indian languages 

in particular, and all non-Indian languages too in general, have something to look up to in the time-

honoured Indian knowledge tradition. 

One can say then with Manu, vācyārthā niyatāḥ sarve, vāṅmūlā, vāgviniḥsṛtāḥ (Manusmṛti 4.256), and 

with the Upaniṣad, vācaṁ dhenum upāsīta (Bṛhadāraṇyakopaniṣad 5.8.1)!|  



The review would be incomplete without a reference to some printing and other errors. The Devadāru 

tree is represented as Devadāra (p. xxii) which may be excused as perhaps an influence of Hindi. Simple 

Sanskrit errors are evident in the illustrations where the word used is bāṇaṁ (p.87) (instead of the proper 

word bāṇaḥ), mātā saha (p.50) (instead of the proper expression mātrā saha). A similar misspelling of 

“diagrams” as “diagrammes” (p.13) can also be noticed. The English is somewhat inappropriate in 

saying “cognition arriving out of a language string” (p.15) (in lieu of “cognition arising out of a 

language string”). 

The name of the cited text is given as Parāśara-purāṇa (p.38) whereas it should be Parāśaropapurāṇa. 

The translation of the famous verse upakramopasaṁhārau is given as “beginning to end” (p.30), 

whereas it actually means “the beginning and the end as well”, as betrayed by the dual form. Similarly, 

the word saṁjñā has been mistranslated as “a technical term” whereas it should have been a mere 

“designation”. A mistake in punctuation – of introducing a question mark when it was not called for 

can also be noticed (p.13). The English of the book could have been a little more polished for a better 

effect and impact, if nothing else, of its precious contents: sharpness and precision have always been 

held in high esteem in our tradition: paricchedo hi pāṇḍityam. 

To draw attention, once again, to the superiority of the Indian tradition, it should be mentioned that 

Latin too pitched upon action as the most important item in a sentence - hence referring to it as the 

verbum, and as standing for language itself; such hit and miss instances are not rare, for not even the 

faintest hint of the theory of kriyā and kāraka relation (which looks so evident and elegant by hindsight), 

is to be discerned in their works, ever since the days of Dionysius Thrax (170 BCE - 90 BCE).  

Further, labels such as the “Dative”, the “Locative” etc. are indeed quite significant, apparently scoring 

much better than the patently insipid names of vibhakti-s as merely the First [Set of Three], the Second 

etc; but it is the insight of the Sanskrit grammarians that the names that could be so prototypical can 

fare ill in instances where one to one mapping can fail. Say our grammarians: idam eva vastu karaṇam 

iti na niyamaḥ | niścitādhikaraṇatvāpi sthālī tanutara-kapālatvāt śīghratara-pāka-sādhanatvena 

anubhavati vaivakṣikaṁ karaṇatvam – ityarthaḥ | Further, nothing whatsoever like the concept of Kartṛ 

as svatantra - which accords so well with common sense as well as real life, yet marks a profound truth 

- was ever entertained by the Greek. Common usages such as “The gun spat fire”, or “This crime attracts 

this punishment” are not fully handled merely by labels such as “the Nominative Case” or “The Subject 

of the Sentence”, though these may be of help or utility at some levels or from certain angles. 

That the author has boldly raised pertinent and pointed questions (six at one place (in p.41) and eight 

elsewhere (in p.12)), and answered them without mincing words, shows the perspicacity and confidence 

of the author. The sharpness is also visible in reference to the 16 possible parsings of the Sanskrit word 

te in a footnote. And the fidelity to original texts is evidenced by the very apt and well-chosen citations 

from numerous standard Sanskrit texts in the original, rather than from a preponderance of mere 

secondary sources. The work is well-produced. The book is highly recommended for all students of 

Sanskrit grammar in general, and students of NLP of all languages in particular. The price of Rs. 900 

is a bit on the higher side, but the small number of prospective buyers may also have figured in the mind 

of the publishers.  

Indian Institute of Advanced Studies has indeed been now doing its bit publishing works that showcase 

the relevance of Indian Knowledge Traditions to the present generation of intellectuals: the first word 

of its own name is now attaining significance. It was a great irony and tragedy that it was pretended in 

our own country all these decades that indigenous knowledge systems had nothing of value or use to 

offer to contemporary academic/technological work (even against the background that Saṅgraha (of 

Vyāḍi), now lost, is said to have discussed some 14000 issues on grammar!). It is a shame that Linguistic 

Departments of the various universities of India thus far (and more or less even now) have had hardly 

any scholars to boast of that could teach true Indian linguistics (with the exception of perhaps less than 



half a dozen who are comparable to Prof. Kapil Kapoor). DKPrintworld deserves congratulations for 

the neat get up of the work. Strongly recommended for all students and departments of linguistics. 

 

   


