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Abstract

The development of a comprehensive dependency parser for Sanskrit remains a key research
goal, requiring manually annotated corpora and treebanks for training. Since figures of
speech are integral to Sanskrit poetry, this study analyses upama through dependency
structures. Our proposed upama dependency model offers fresh insights into rhetorical
analysis and contributes to existing Sanskrit treebanks. We present a sample treebank of
upama instances from the second canto of Raghuvamsam, featuring manually drawn
dependency trees that highlight the structure and aesthetics of upama. Additionally, each
instance includes a morph-dependency tree, revealing its grammatical composition. This
study illustrates the benefits of integrating dependency parsing with literary analysis and
proposes a foundational framework for modelling upama based on the selected text.

Keywords: Dependency, treebank, upama, raghuvarmsam

1. Introduction and Survey of Literature

Sanskrit poetry is more than grammatically correct sentences; it incorporates metres,
sentiments, and figures of speech. Studies, such as Gajjam and Kulkarni (2019), highlight its
higher cognitive demand compared to prose. The need for specialised processing is evident in

the development of a Sanskrit dependency parser (Kulkarni et al., 2019), which relies on
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annotated treebanks. This paper presents a dependency treebank dedicated to upama®.
Dependency structures effectively capture the beauty and essence of similes and contribute to
computational purposes. Existing Sanskrit treebanks, such as Universal Dependencies
(Dwivedi & Guha, 2017), the Sanskrit treebank (Kulkarni et. al., 2020) and those for Vedic
Sanskrit (Hellwig et al., 2020) provide a foundation, but this study enhances them with
additional details for analysing upama.

As a key alarnkara, upama belongs to the arthalarnkara category, emphasising
meaning over wordplay. It has been a consistent element across Sanskrit rhetorical traditions,
with its standard definition? elaborated in the Udyota commentary®. The four essential

elements of upama are summarised in Table 1.

upameya object compared
upamana object compared to
sadharanadharma Similar property
sadharmyadyotakasabda term signifying similitude

Table 1. Components of upama

This study examines instances of upama from the second canto of Raghuvamsam, a
masterpiece by Kalidasa, renowned for his use of similes. Among the numerous similes
found across its 19 cantos, selected examples from the Nandinivarapradana® episode are
analysed and illustrated in this study. We follow the tagging guidelines of
Ramakrishnamacharyulu (2009) and the Samsadhani dependency relations by Kulkarni et al.
(2020). The upama dependency tree is structured using the symbol and tag scheme outlined
in Tables 2 and 3.

Numbers 1- 7 Respective cases
— Compound relation

Pink box upameya

Purple box upamana

L A figure of speech involving comparison based on common properties.

2 Mammara, author of Kavyaprakasa, defines Upama as “sadharmyamupama bhede”. Jna (1967: 401) translates
it as, “when there is similarity of properties while there is difference between objects themselves, it is upama.”

3 “Upamanopameyayorbhede sati vakyarthopaskarakam camatkarisadharanadharmavattvam upama”
(Abhyankar, 1929: 438). It means, upama is a similar property, lying in two inherently different objects, that
caters to the sentence meaning.

# In this episode, King Dilipa and Queen Sudaksina serve the divine cow Nandini to beget a child.

Language in India www.languageinindia.com ISSN 1930-2940 Vol. 25:9 September 2025
Revati Milind Kulkarni (M.A.) & Dr. Malhar A. Kulkarni (Ph.D.)
Morph-Dependency Model for Upama 147



http://www.languageinindia.com/

Blue box sadharmyadyotaka
Green box samanadharma
Yellow tags Sentential relations

Boxes with red/ blue outline

bimba-pratibimba bhava (Mirrored objects)

Colourful arrows

Sequence, correspondence

Table 2. Symbols and their meanings

karta Subject
karma Object
karapam Instrument
adhikaranam Locus
sasthi-sambandha’ Genitive
kriyavisesapam Adverb

visesapnam Adjective/ modifier
anuyogit upameya (the object compared)
pratiyogi upamana (the object compared to)

Table 3. Tags and their Meanings

2. Features of the Dependency treebank of upama

2.1. Unfolding upama

A dependency tree structures head-modifier relations using defined tags. To analyse

Upama, we present three progressive dependency trees per instance, illustrating its depth step

by step. Verse 32, depicted in Figures 1, 2, and 3, describes King Dilipa’s fury upon failing to

protect the divine cow from a lion. The upama compares upameya Dilipa to the upamana

serpent—both possessing immense power yet restrained by external forces.

e Figure 1 identifies the simile within dependency relations for basic comprehension.

e Figure 2 (morph-dependency tree) maps syntactic relations through labelled arrows,

clarifying grammatical structure.

o Figure 3 delves deeper into word components, distinguishing root and termination

levels, following the morpho-syntactic analysis guidelines of Kulkarni et al.

(2010:113).
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adahyata

adahyata

‘ svatejobhihl ‘ antah ‘ aja svatejobhih antah}n{

aspréadbhih | | iva | | bahupratistambha aspréadbhih | | iva | | bahupratistambha
l I vivrddhamanyuh l I vivrddhamanyuh
‘ ﬁgaskr[aln ‘ | bhogf ﬁgaskrtam bhOgT
mantrausadhi mantrausadhi
ruddhaviryah ruddhaviryah

Figure 1. Dependency tree of verse 32, Figure 2. Morph-dependency tree of verse 32

dah| lan

sva—tefas | 3 antah rajan | 1
I
visesanam anuyogi visesanam
atsprstsatr|3 iva bahu—pratistambha J
l —vivrddha—manyu
karma prativogi
N v
agas—krt |2 bhogin 1‘
I3 L_\_‘—_ﬂ
visesanam visesanam
\ —

abhi+tard+tkta |2 ‘manrm—»augadhi—»ruddha—»w‘rya J

Figure 3. Internal morph-dependency tree of verse 32
2.2. Types of upama
We aim to help readers identify types of upama through this treebank, based on 25
categories outlined in Kavyaprakasa. By analysing the dependency tree, we provide an easy
way to classify upama using colour-coding and morph-dependency details for a basic three-
fold classification (Table 4).

Based on the components present pirnd lupta -

Based on sadharmyadyotaka Srautt arthi -

Based on the morphology of the vakyaga samasaga taddhitaga
compared ones
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Table 4. Classification of upama according to Kavyaprakasa

2.2.1. Parpa and Lupta

The colour shades and tags indicate whether a simile is pirpa (complete) or lupta
(elliptical). For example, Figure 4 (Verse 7, Nandargikar, 1897: 39) lacks a green box,
indicating it is a sadharanadharmalupta upama, where the description of similitude is absent.
Figure 5 (Verse 15, Nandargikar, 1897: 40) lacks a blue box linking the upameya and
upamana, as well as the anuyogt and pratiyogi tags, identifying it as a dyotakalupta simile,

where the word denoting similarity is missing.

asit

karta kartrsamanadhikaranam
~ o

sah dadhanah
anu; ogi l.'urzmu
] ]
iva rajalaksmim
pratiyogi

visesanam visesanam
P

dvipendrah | | nyastac
thnam

tejovisesa
numitam

visesanam visesanam
w3 -y sumhw\m’lmll
anaviskrta antarmad .
anaralt = ap1
danarajih avasthah P

Figure 4. Morph-dependency tree of Verse 7 showing sadharanadharmalupta simile

pracakrame
e Sy =
adhikaranam P29 PrY O\karla
’ kalah janam
14 LY
dinante krtva gantum dhenuh
[
karmasamﬁn/l gatikarma hios
adhikaranam ~""" ' SASIMI=SAM. samuccay~sup_sam™isesanam
= - nilayaya b(’"f/”’“l' advotakah uccitah =
samcara digant . ‘bh' pallavara
patani arani muneh ca prabha gatamra

I

sasthisambandhah

patamgasya

Figure 5. Morph-dependency tree of verse 15 showing dyotakalupta simile
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In this data, we observe that the sadharanadharma is often elided in similes
associated with karma-karaka. For similes linked to a karta, the verb typically expresses the
occasion-specific sadharanadharma®. Additionally, verses 15 and 73 feature multiple green
boxes, indicating that more than one sadharanadharma is shared between the upameya and
upamana. In such cases, wordplay allows the description of objects to apply to both elements,
with the simile often involving a pun. For instance, in verse 73 (Nandargikar, 1897: 62), the
word navodaya refers both to King Dilipa's return to his capital and the rise of the moon,
with the attributes® fitting both Dilipa and the moon perfectly.

papuh
karanam karma karta
o ¥
netraih tam prajah
visesanam anuyogi
P -
anapnuvadbhih iva \-ig'-c,.s-u;.)um\

karma prativogl / visesanam visesapam
i

trptim |n5tham| navod | |ahitauts | | prajarthavrata
! ayam | |ukyam | |karSitangam

hetuh
v

adarsanena

sasthisambandhah

ausadhtnam

Figure 6. Morph-dependency tree of verse 7 showing a simile accompanied by a pun

2.2.2. Srauti and Artht

The distinction between srauti and arthi upama depends on how quickly one
perceives the beauty in the similitude. Srauz7 is grasped instantly with all its components,
whereas arthi involves dsvadavilamba’—a delay in realising the similarity and its elements.
The dyotaka plays a key role in triggering this process®. In a dependency tree, this

classification can be partially identified by the presence of markers like ‘iva, yatha,’ etc.

> See for instance: anvagacchat in verses 2 and 6, pasi in verse 48, adhatta in verse 75.

6 1) adarsana (non-appearance) - The king had stayed in the tapovana for a long time; the moon is not visible on
no moon day 2) autsukya- eagerness on the part of people to get at least one glimpse 3)
prajarthavratakarsitanga - Emaciated limbs of the king due to observance of a vow for praja i.e. child. Reduced
phases of the moon as he too observes a vow for praja i.e., the people, the world. He allows the gods to drink
him hence, fades away 4) netrais papul- (Kale, 1922: 447) sadaramavalokanam panamucyate (Nandargikar,
1897: 884)

T ‘arthyamupamanopameyanirnayavilambena-asvadavilambah; tadabhavah $rautyam’ from Udyota
commentary (Abhyankar, 1929: 444)

8 ‘yathevadisabdanamupadane srauti; tulyadinam Sabdanam prayoge arthi’ from Pradipa commentary (ibid:
442)
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2.2.3. Vakyaga, Samdasaga and Taddhitaga

An internal morph-dependency tree helps determine whether a simile appears in a
sentence, a compound, or a word with a specific affix. In this data, 19 out of 20 instances fall
under the samdsaga category, as iva is commonly present and always compounded®.
Parameters® like bhinnavibhaktikatva (different cases) and asamastatva (non-compound)
help identify vakyaga upama, as case markings indicate grammatical roles. For example,
Verse 9 (Nandargikar, 1897: 38, Figure 7) is the only vakyaga upama in this dataset, where
King Dilipa is compared to Varupa based on their shared role in law enforcement.
Additionally, the position of ival! (linked to the verb) suggests that this verse also

exemplifies utpreksa (another figure of speech).

ut+r | it

sambhavanda karanam  karma karta——
L - -

= -
iva | | virava | 3 | | aloka—sabda |2 ‘pﬁre’wu—druma 1
— 1
sasthisambandhah  gasthisambandhah
~

‘vayas 6 tad |6
T
visesanam anuyogi  sasthisambandhah
v :
unmada | 6 sama | 6 visrsta—pars | 6
o e va—anucara
pratiyogi
1
pasabhr |3

Figure7. Morph-dependency tree of verse 9 showing vakyaga simile

2.3. Denoting bimba-pratibimba-bhava

Upama compares two inherently different objects based on a strikingly similar property.
However, sometimes, similarity extends beyond an object to its entire environment. Bimba-
pratibimba-bhava®? refers to this similitude within the broader context of explicitly compared

objects. It appears in various forms. At times, upameya and upamana share comparable

% ‘ivena nityasamasah’ from Kavyaprakasa (ibid: 443)

© “upamanadipadani catvaryapi yatrasamastani bhinnavibhaktikani sa vakyaga’ from Pradipa commentary
(Ibid: 441)

Y “ivadinamupamanamatranvitata’ from Pradipa commentary (Abhyankar, 1929: 450). In upamad,
sadharmyadyotaka is connected to the upamana only.

12 This concept is central to drstanta and prativastipama (Mishra, 2015: 67). Udyota, a commentary on
Kavyaprakasa (Abhyankar, 1929: 445), also highlights bimba-pratibimba-bhava in an upama example.
Following this approach, we identified this phenomenon in most upama instances in our data and represented it
with shaded boxes in our diagrams for clarity.
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adjectives, especially when sadharanadharma is elided'®. Sometimes, a primary upameya
(usually karta) is supported by subordinate upameya-s like karma and karapzam. Together,
they form the bimba, reflected!® in their corresponding pratiyogi-s—upamana-karta,

upamana-karma, etc.

To determine if these mirrored objects (called so by Desiraju, 2010) qualify as separate
similes, we examine verses 2 and 75. Verse 2 (Nandargikar, 1897: 36) contains 2-3
upameya-upamana pairs with a single dyotaka, iva. To meet iva’s expectancy, we create two
separate trees, each with one upameya-upamana pair (Figure 8). By merging them with iva as
the principal simile and marking others as mirrored objects, we derive the full verse’s
dependency tree (Figure 9), demonstrating the necessity of bimba-pratibimba-bhava.

In verse 75 (Nandargikar, 1897: 63), a cluster of upama (Figure 10) features two distinct
similes, each with its own iva. Both karta and karma are compared to different objects, with
the dyotaka appearing twice. Therefore, cases where a single dyotaka governs multiple

upameya-upamana pairs should be treated as instances of mirrored objects.

anvagacchat anvagacchat

margam manusyesvara
%\ dharmapatnt
khura ‘tasyﬁh va iva/m
nyasa
pavitra
pamsu artham | | smrtih dhuri

sruteh ‘ apamsulanam

Figure 8. Separate the dependency trees of pairs of upameya and upamana from Verse 2

13 For instance: verses 7, 37, etc.
14 See dependency trees of verses 2, 10, 15, 20, etc.
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anvagacchat

karma karta
o

\
margam manusyesvara

dharmapatni

sasthisambandhah V(""l}‘ogl_
/

anuyogi visesanam
Pl S

n visesanam
khuranyasa . >
pavitrapamsum tasyah 1va kirtantya

T
prativogt [,,-G,Q,,,gf adhil\’(:muam
Ay

artham smrtih | | dhuri
T T

sasthisambandhah nirdharanam
1 1

Sruteh apamsulanam

Figure 9. Morph-dependency tree of verse 2 showing a simile with mirrored objects

adhatta
atha narapati garbham | | rajii
kulabhﬁtyfli/\ \
i abhinivistam iva

lokapalanubhavaih suraihauh

\

aisam | | vahninisthylitam | | nayanasamuttham gurubhih

v

atreh

Figure 10. Dependency tree of verse 75

2.4. Additional benefits of the dependency model

A verse’s khandanvaya®™ can be derived from its dependency tree, which visually
represents a khandanvita sentence (Kulkarni & Das, 2012). This aids comprehension and
captures sequential similarity within the structure. Matching arrows effectively denote
correspondence, as seen in verses 6 and 75. In verse 6 (Figure 11), the simile highlights the

king’s devotion to serving the cow—wholeheartedly following her, forsaking his royal status

151t is a method of analysis of text with verb being the head and other relations being its modifiers.
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and even himself. This dedication parallels how a shadow clings to a person, never leaving or

separating from them.

Figure 11. Morph-dependency tree of verse 6 showing a sequence through arrows

anvagacchat

karma
>

tam

Py iy
sthitam %

(//,/
prayatam /

karta

bhipatih

E \
‘ T
(u‘u//} ogl e ES

D

iva

T

P sthitah
pratiyogi
&

3. Concluding remarks

nisedusim chaya ‘ asanabandhadhirah
adadanam | | jalabhilast
karma
jalam

The previous sections explored how integrating dependency and upama offers various

advantages. Karaka analysis within morph dependency has led to a potential template for

simile dependency. Constructing dependency trees for multiple similes revealed a consistent

karaka assignment pattern, forming the basis for the prototype template of upama

dependency (Figure 12). By substituting values in this template, we can generate dependency

trees for different upama instances.

Since poetry is an artistic expression, rigid modelling is challenging. However, we

propose a minimalistic framework based on the karaka variations in the second canto of

Raghuvarisam. This framework includes nodes for vakya-relations, various karakas and the

upama relation at the second level, as similes primarily modify karta or karma. The second

canto contains 20 simile instances, summarised in Table 5.

Associated with karta | 11 Associated with karma | 8

pirnd 6 lupta 14
Srautt 13 artht 7
vakyaga 1 samasaga 19

Table 5. Classification of similes from Raghuvarmsam Canto Il according to their types

Language in India www.languageinindia.com ISSN 1930-2940 Vol. 25:9 September 2025
Revati Milind Kulkarni (M.A.) & Dr. Malhar A. Kulkarni (Ph.D.)
Morph-Dependency Model for Upama

155


http://www.languageinindia.com/

This study catalogues the similes in the second canto of Raghuvamsam, classifies
them as per Kavyaprakasa and presents manually drawn dependency and tagged morph-
dependency trees for each instancel®. The next step is to train existing parsers to better
process figures of speech. Beyond machine training, this treebank will aid research,

information retrieval and education.

Currently, only the second canto has been analysed, but this approach can extend to
all Raghuvarmsam cantos and other rhetorical figures involving similarity and comparison. An
indigenous treebank dedicated to figures of speech would encourage further study. The tag
set can be refined to include wupama-specific elements like sadharanadharma and
pratibimbita-upameya. Elided upama components can be marked with dotted lines in
dependency trees for clarity. Additionally, we plan to modify the third dependency tree in

several instances to better represent similes within compounds.

dhatuh+lakarah

vakyasambandhah karanam jgma

karta
sampradanam
X oyl X X
apadanam
/

adhikaranam — anuyogi visesanam anuyogi visesanam

5 B9

sasthisambandhah pratiyogt prativogi  visesanam

'

Figure 12. Template of dependency model for upama
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