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Abstract

This poster addresses the possible realization of linguistically established chronological stratification of Rg Veda, the collection of sacred hymns in oldest form of Sanskrit, through computational approaches at the
level of hymns. As a first step, k-means clustering is performed over the corpus and it is observed that the hymns cluster according to their topics. It is then discussed how this poses a challenge to the desired task

of dating the texts.
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Introduction

Rg Veda is an ancient Indian text attested in the oldest and archaic form of Sanskrit. It is
a collection of about thousand hymns distributed among 10 books or mandalas. From

linguistic and internal evidences in the text, it has been well established that the hymns _ PCA Analysis

correspond to different times. Many hymns have been suggested to belong to an earlier 030 . .
time and similarly many else to a later time. Yet precise periods have not been assigned T,

to every hymn owing to the difficulty of the task [Wit12]. Thus it makes sense to attempt 0.25 P .

at trying computational approaches to address this problem. 0.20 - . ’ Te '_:_. R
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Previous Work

0.15 - . . * . "
» () . ® LI ] . .o
Bayesian Mixture Model has been employed in [Hel20] to stratify several vedic texts and 010 AT P LA f;,.. e .
the results do correspond to existing consenses of the linguists. It has also been % ;' ._e.,:;; .'J,_'- 2 . . ,"' et
attempted in the same work to date the books of Rg veda. The results assign a later date ~ 0057 S ";}.-g ;.3';:‘.-‘31'7- Ve :..'..‘-' S
to book 10 which is again correct from linguistics perspective. From here, there is still % o004 .; ':gf{o&'g ': .:‘tif' “* .:° .
need for finer methods to match with or even complement the current linguistic o 3:.;:?'_ .«3:’.5._.; Foy i
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understanding in order to match at the hymn-level. 005 . LT o T 4 S L L M
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Rg veda consists of 1,027 hymns with about 10,600 verses. All of which are available in o 4 B R
the tree bank [HSAW20] with annotations for lemmas and other grammatical aspects like 0204 ALY AR
case, gender, tense, mood etc. Each hymn is associated with divinity praised in it like ol o 6 g v o
Indra’ Agnl' Vayu etc. | T T T | T T T | T T | | |
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Lemmas are extracted from each hymn with the stop words, which are arrived manually,

removed and further each hymn is represented by an indicator vector i.e. 1 at i" position

Figure: 1 2-PCA of the hymn-vectors and their clusters

if the corresponding lemma is present in the hymn, else zero. This vector is further

normalized using /2 norm. The resulting hymn-vectors are clustered by k-means clustering
with number of clusters 6. The number of clusters has been decided based on the number
of major topics. It has been observed that the hymns are getting clustered according to

divinities whoever so is invoked in them or in other words, according to their topics. This
can be observed in the distribution of clusters for different divinities in Fig 2. The clusters

can also be visualized in the 2-PCA plot in Fig 1.

Results of Clustering

The topic labels are assigned to each cluster depending to the topic to which the clusters

Conclusion

Thus it is observed that the hymns cluster according to their respective topics instead of

chronology. In other words the underlying chronological differences in the vocabulary are

masked or dominated by the words that associate with a specific topic. Thus this poses a
challenge in order to achieve the desired task. Currently, we are working to overcome this
challenge. Other possibilities of word representations like word-embeddings are yet to be

tried which may be of some help.
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Figure: 2 Proportions of clusters among various topics



