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1 Background

In order to either understand any sentence, or to develop an automatic sentential parser,
we need to know answers to the following questions.

1. How does one know which word relates to which other in a sentence?
2. Where is the information of word relations encoded?

How is this information encoded?

- W

What is the semantics associated with such a relation?
5. Is there any repository of relation names?
6. Do the word meanings have any role to play in establishing the relations?

7. Does the relation between the words have any role in the decision of the word mean-
ing?

8. What is the expressive capacity of a word?

Answers to these questions are found in the Indian theories of verbal cognition.
The grammar of Panini was further strengthened by the development of theories of
verbal import that provide the structure of sentential meaning mentioning minute
details such as what are the sources of information and how the information flows in a
sentence. The theories discuss the importance of three factors viz. akanksa (expectancy),
yogyata (mutual congruity) and sannidhi (proximity) as essential factors for any verbal
understanding. Further these theories also deal with the question of what the meaning
of the word meaning is? Three levels of signification of words viz. abhidha (primary),
laksana (secondary) and vyanjana (suggestive) are suggested with further subdivisions.
In addition, these theories describe minute details such as which part of a sentence
expresses what kind of information and how this information relates one word to the
other. Vaiyakaranas (grammarians), Naiyayikas (logicians) and Mimamsakas (exegesists)
developed their own theories of verbal cognition. Subbarao (1969) provides detailed
diagrams showing the $abda-bodhas of all the three schools providing all the details of
the sources of information and the information flow in the process of cognition, according
to each of these schools. These theories provide a sound base for sentential analysis.

Several relations described in Astadhyay1l and various other books on the theories of
sabdabodha, commentaries thereupon, and various other texts dealing with vyakarana
have been compiled and classified by (Ramakrishnamacaryulu, 2009) under the two broad
headings, viz. inter sentential and intra sentential relations. Appendix [B provides a list of
all these relations. These relations were critically examined from the point of view of their
usability in an automatic sentential parser (Kulkarni and Ramakrishnamacharyulu, 2013).
A subset of a little more than 30 relations from this repository were chosen for developing
a parser. While developing an automatic parser, we also came across several relations,
that were analysed syntactically and not semantically by Panini and the tradition. We
provided the semantics of such relations. Still a few relations such as those related to
karmapravacaniya are missing from these guidelines. Appendix B provides a list of these
selected relations.



This write-up describes these chosen relations, the semantics associated with these rela-
tions, providing relevant Paninian sutras and their meaning, the syntactic (and semantic)
clues for marking these relations followed by examples.

1.1 Convention for marking the relations

The relations are marked between the words. But these are to be understood to be
between the meanings represented by the words.

We mark the relations by using a directed labelled arrow. The name of the relation is
the role of the head word with respect to the word at its tail. For example, the relation
between TH: (ramah ‘Rama’) and 99 (pacati ‘cooks’) is marked as il (karta) and is
marked with an arrow from 9H=fd (pacati) ending onto TH: (ramah).

The relation between 3Mgd (odanam) and F9Md (pacati) is marked as A (karma) with
an arrow from Gid (pacati ‘cooks’) ending onto #GH (odanam ‘rice’). By convention,
the relation names are with nominative (A9HI=d ) case suffix, instead of pratipadikam
(nominal stem).

From these diagrams, one can generate the expressions describing verbal cognition
(RMsqdmd) following different schools, by focussing on appropriate nodes.

Pl
ﬁ@

For example, starting with ¥H: (ramah) covering all nodes, and terminating at the main
verb, one gets the S9N (grammarian)’s ZEGEM (description of the verbal cognition) as
(IH*&%-\‘;IQ-IW-QI%-Hchlgcg(bd‘ll“llit (an activity conducive of cooking whose doer is Rama and
whose goal is the rice). If we traverse the diagram ending in the 9¥H=d (nominative) word
{H: (ramal), we get CR | 125 o o (logician’s verbal cognition) as W-W-
i, TH: (Rama the doer of the activity conducive of cooking whose goal is rice).
Though one can generate the RG] (verbal cognition) following different schools, the
diagram has one pre-dominant node from where arrows emerge. This node is called a ‘root’
node and denotes the J&ARRM (chief qualificand). Since we are following the JaTEHELIs
FMGAN (grammarian’s verbal cognition), it is the main verb in the sentence which is the
e ER (chief qualificand). In case a verb in finite form is absent in a sentence, we
insert an appropriate verb Rd/ ¥ald (asti/bhavati - a ‘be’ verb). This is in tune with
Pataifijali’s statement STRTHE=IG: QWSWSW&H.B

Since for computational purpose we require a text file and not the graphics images, we
propose the following scheme of annotation for text.

The words in a sentence are written one word per line and are numbered. The relation
of a word with respect to the other is marked by its name followed by a ‘to-index’ - a
number indicating the word with which it is related.

According to the Panini’s grammar, the verbal suffix in the finite verbal form marks a
karta in an active voice, and a karma in a passive voice, provided the verb is sakarmaka

b e (2.3.1)



(roughly transitive). In the case of akarmaka verbs ( roughly intransitive verbs), in passive
voice, the verbal suffix denotes an activity.

Hence against the finite verbal form, in the case of an active voice, we mark the relation
oo <
S{MHEd_hdl (expressed karta). Similarly, in the case of transitive verbs in passive voice,

the relation IRifRd_FH (expressed karma), followed by the index of the karta/karma is
tagged against the finite verbal form. For example,

1 {H: Eh_di3
2 e FH 3 .
3 9rd REd_vdl, 1

mﬁwaﬁj:a
2 i FH 3 .
3 g=ad SAREd._ w4, 1

In case the a‘lﬁilﬁ_cl_aﬁﬁ or the 311%%?‘[_%’& are absent, as in the case of pro-drop sentences
such as =3TH ((I) go), we mark the to_index as 0.

1.2 Granularity

The relations proposed by Prof. K V Ramkrishnamacharyulu (2009) are given in the
AppendixB. As one can see from these relations, they are very fine-grained, each of the
karakas is being sub-divided into many. Though the fine-grained karaka-analysis is nec-
essary for deeper analysis, as well to handle cases of divergences between languages, it
also needs a good understanding of grammar on the part of an annotator. We suggest
3-tier tagging as follows:

1. Level 1: Coarse grain annotation, as suggested in this draft.
These are the relations, discussed in Panini’s grammar, which have a well defined
semantics, and can be marked using a) only syntax, b) bare minimum ontological
classification into substance and quality, and ¢) the feature of animacy.

2. Level 2: Sharing of relations, and fine-grained annotation (This may be done me-
chanically),

3. Level 3: Deeper Semantic level annotation.

Level 1: In the sentence UH: W‘ﬁ@ Wﬂ%ﬁ, TH: will be marked as Eh_cﬁ of
TSMd at the first level of tagging. In the second level of tagging, the machine will mark

the relation between TH: and Wl as Hdl automatically.

Level 2: In the sentence ¥c: HWI%I, T2: will be marked as ®dl at the first level. At
s
the second level, ¥Z: by looking at the verb can be marked as aﬁﬂiﬁ—%—cﬂ mechanically.

Level 3: In the sentence €ISt T4l TS will be marked as a &l in the first level.
In the third level, one can then further mark T as an AMEWEL. However, in order to
mark this relation, one needs extra-linguistic information.

In what follows we discuss only the first level of tagging.



1.3 Unit for Tagging

Before we start the discussion on tagging, let us also decide what is the unit for tagging.
Since we are now talking about the relations between words, it is natural to think of a
sentence as a unit. Then, the natural question is how do we define a sentence?

Jaimini in Mimamsasutra defines a sentence as follows.

Arthaikatvat ekam vakyam sakanksam cet vibhage syat.
(MS 2.1.46)
A group of words forms a sentence

1. if when separated the words have mutual expectancy, and
2. if the group of words denote a single meaning / if it serves a single purposea.

In Sanskrit, the texts being continouns, and not split as separate sentences, this defi-
nition provides a very good semantic clue for deciding the sentence boundary. However,
from computational processing point of view, we assume that the sentences are delimited
by either a full stop or a question mark, or an exclimation mark. Here are some examples
of sentences:

o TH: T (|
o qH: UidicA NSt T3t |
. fheg @: 916 A 9afa
- % T el A1 -
qiq d $=3H dle 3T HId:IeH AFTHHATH|
T A g oA T AT |
Among these, the first three have only one faewaugd, while the rest have more than
one l%@?ﬂﬁs

1.4 Dependency annotation tag-set for Sanskrit

The tags may be broadly classified into two types:

1. IEERER:  (Intra-sentential): Each of the fdeadds will have its own Tl The
relations within the domain of a fd€=d are termed as intra-sentential relations.

2. ATRIAT: (Inter-sentential): Relations which join the two fe=ds or the arguments in
the domain of one fd&=d with those of the other are called inter-sentential relations.

Each of these can be further subclassified looking at the lexical category of the words
involved, or the semantics of the relations involved.

qRF: (Intra-sentential)
1. wR-H:

2. BRA-TE:

3. SqIHHA:

[y o H
4. RHIYTHAETR:

The word artha is ambiguous between meaning and purpose. Hence two interpretations.
3 Not discussed



a®RIa: (Inter-sentential)

5. Relations marked by sentence-connecting words.

6. Relations marked by relative pronouns.



2 HRSERA:(Karaka Relations)

2.1 #dl (karta)

e Semantics and the sutras

» Syntactic Clues:

i) If the verbal suffix expresses Fdl (karta), it takes the ST fdieh: (nominative case).
ii) If the verbal suffix expresses = (karma) or ¥ (bhava), then Fdl (karta) takes
the e faMfR: (instrumental case).

iii) If the non-finite verbal suffix expresses ¥4 (activity) then the Fdl (karta) of the
verb in & form (non-finite-verbal form /participials etc) takes T8t fMfRR: (genitive
case).

iv) When the verb is in ®EEH (absolutive locative), the Fdl (karta) takes TEHI

[ NI aN

[9¥I<h: (locative case).

o Examples:

2.1) Sentence: TM: G|
Gloss: Rama{nom} cooks.
Eng: Rama cooks.
Analysis:

1 T9: &dl,2 af
2 gt thifed_&dl 1 @

2.2) Sentence: JHUT I/ |
Gloss: Rama{ins} is gone.
Eng: Passive of ‘Rama goes’ In English the translation is not natural.

Analysis:
1 THT Fal 2 -
2 Ted SfifRd_®H 0 @ @

2.3) Sentence: THE T/ Hafd|
Gloss: Rama{gen} going happens.
Gloss: The going of Rama happens.
Analysis:

1 T9& 1,2 -
2 T &l 3 @ @

3 vafq stfifea a2

3
©

2.4) Sentence: TH T TT=Td HIdl AFEU|

Gloss: Rama{loc} forest{acc} goes Sita{nom} follows.
Eng: As Ram goes to the forest, Sita follows.
Analysis:

139 %d1,3

294 %H,3

3 TSIl MASEUTEEH_FHIAHS: 5

4 Fa Ft 5



2.1.1 SRRl (causative agent)

o Semantics: In the case of verbs with causative suffix, the Fel of the causative activity
b <
is termed as HHTSThhdl.

b <

« Syntactic Clue: If the verbal form is in active voice (aﬁiﬁ TANT: ) then the SATRHRAl
takes JFHTGHARR: otherwise it takes QT-ﬁTITIEWRF

o Examples:

2.5) Sentence: qagx: [AATHUI g qr=ld|
Gloss: Devadatta{nom} Visvamitra{ins} rice{acc} makes cook.
Gloss: Devadatta makes Visvamitra cook rice.

Analysis:
% ysis X . @ ERINEETIE
1 <ddd: THISThhdl 4

~ . <
3 3fieH ®H 4
4 qrara 1fTRd_&dl 1 @

2.1.2 SEERAl (causee)

o Semantics: In the case of verbs with causative suffix, the Fal of the non-causative
= C
activity is termed as ATl

o Syntactic clue: The TSIl takes the AR, except in the case of verbs be-
longing to Tﬂ%—@@-mmﬁ-aleqchfl%-@%ﬁ% (1.4.52) (verbs related to motion, intel-
lect and eating, verbs whose karma is a ‘Sabda’, and the intransitive verbs), in which

case it takes the lﬁmﬁ“ﬁ%ﬁ

« Examples:

2.5) Sentence: dde: [T 3T qradid |
Gloss: Devadatta{nom} Visvamitra{ins} rice{acc} makes cook.
Gloss: Devadatta makes Visvamitra cook rice.

Analysis:
R ysis R . @ ERINEETIE
1 <dd: THISThhdl, 4

~ . <
3 3fieH ®H 4
4 qrafa ifTRd_&dl 1 @




2.6) Sentence: Tl F1e & T

Gloss: Mother{nom} child{acc} milk{acc} feeds.

Gloss: Mother feeds the child milk.

A is:

nalysw\ . @ N—

1 HIAT 94TsThehdl 4
~ < U chd

2 dTAH IHIsThdl 4 @ F @
<

3 I FH 4 )

4 qraafd Sihifed_Fat,1

2.2 FH (karma)
e Semantics:

o Syntactic Clue:

< o0
i) If the verbal suffix expresses ®H (karma), it takes the Y¥HI [d¥<h: (nominative
case).

¢ _ < o (oI aN
i) If the verbal suffix expresses ®al (karta), then ®H (karma) takes the TEdr-fomTe:
(accusative case).
iii) If the non-finite verbal suffix expresses {E (activity) then the A (karma) of the
Fgd (krdanta verbs) (non-finite) takes 81 f¥R*B: (genitive case).

o Example:

2.7) Sentence: THUT JH: I |
Gloss: Rama{ins} village{acc} is gone.
Eng: In English such construction is not possible.

Analysis:
1 TH FT,3 @

<
2 O: w43
3 T eIl FH 2 @

44

2.8) Sentence: ZEH S|
Gloss:Enemy{acc} wins.

Eng: (He) wins over the enemies.
Analysis:

1 2EE 9,2 -
2 S fited_®dl,0 @

2.9) Sentence: THUT ATl ZTE Fhad |

Gloss:Rama{ins} people{gen} ruling{acc} is done.

Eng:The people were ruled by Rama.

Analysis:

1 THOT i 4

2 ISR FH,3 (et
o]

3 ZE 4,4
4 P s 1 GO Y




2.2.1 Y= as a ®H of T

. If the ®H of the verb T4 (desire) is an activity, then the %iged suffix JH is used
with the verb.

2.10) Sentence: SHh: TGgH T=31d|

Gloss: Child{nom} to read desires.

Eng: The child desires to read.

Analysis:

IGIREY %—cﬁﬁ @ :qj
2 9fegH FH,3 @

3 S=afq ATied_al,1

<

The FHEFN in this sentence is justified by the Ge-faEHET “urdl: HH:
AR QRIE=SEE AT (3.1.7).

2.2.2 TUEEH (secondary karma) and ﬁ@%ﬁ (primary karma)

In Sanskrit there are certain verbs mentioned in the following FTREHI—

Rk R AR AR QU AR R S

FHYE TE- 6 o &rd A-g-Fa-aem il

which are f&®H®s. Out of the two, one FH is T and the other is o/ g4, We
decided to mark them as SNUFRH and ﬂ@q'?ﬁ, instead of just FH. This is to ensure
that only f&Hs have more than one 551;[, and no other ¥lds allow more than one

FH. Further the information of MU and J™ is also useful in transforming an active
sentence to passive.

2.11) Sentence: TTdT: 3T g g4

Gloss: cowherd{nom} cow{acc} milk{acc} milches.
Eng: The cowherd milches the milk from/of the cow.
Analysis:

1 37es: el 4

2 7Tt TR 4

3 37 T 4

4 3 wrfrfed_%di, 1

Pt
ot
TEHH

2.12) Sentence: TdTeS Tt: Ve F&d|

Gloss: cowherd{ins} cow{nom} milk{acc} is milched.

Gloss: The cow is milched by the cowherd for milk.

Analysis: @ It

Y e <
il OF =
3 god g 4 @

4 TEId ARIRA_FH 1

4 fHgaRg, IR T (1.4.51) 3 SR



2.13)Sentence: o 3T A HFd|

Gloss: He{ins} goat{nom} village{acc} is taken.
Eng: A goat is taken to a village by him.
Analysis:

1 3 el 4

2 3T HeTHH 4

3 T IO, 4

4 g sffea_F:9 1

2.2.3 A

2.14)Sentence: TH: TMHME T=3d |
Gloss: Rama village{dat} goes.
Eng: Rama goes to a village.
Analysis:

1 {H: *'ﬁﬁ,3

2 AT TR0, 3

3 T ARTRE_Fal, 1

7)1

2.2.4 dFEH(Quotative marker i)

2.15)Sentence: & I[& IHATH el &: 3TaEd|
Gloss: I home{acc} will go thus he said.
Eng: He said that he will go home.
Analysis:

1 9 %13

2 IE FH,3

3 ST AFTFH, 6; AR _ahell 1

4 3d W_W:ﬁ

5 ¥: &dl,6

6 Taad AR Fdl,5

2.3 &M (instrument)

e Semantics:

o Syntatctic Clue:

5 Not marked in the parser



o Example:

2.16)Sentence: FIS: FRARAT ATSH 36|

Gloss: Child{nom} key{ins} lock{acc} opens.
Eng: The child opens a lock with a key.
Analysis:

1 915: Fal 4

2 PR T 4

3 TH FH 4

4 I5d AATEA_Fell 1

2.4 H®EEHE (beneficiary)

o Semantics:
o Syntatctic Clue:

o Example:

2.17)Sentence: dde: SR T 22|

Gloss: Devadatta{nom} brahman{dat} cow{acc} gives.
Eng: Devadatta gives a cow to a Brahmin.

Analysis:

1. 3ge: i 4

2. SR §¥Iq-H, 4

3. T FH,4

4, TETfa <t 1

2.18)Sentence: IqrAM: R |ue 23|
Gloss: Teacher{nom} student{dat} slap gives.
Eng: Teacher slaps the student.

Analysis:

1 SUTA: Fll, 4

2 Rrsma aweey 4

3 U FH,4

4 FEI ARl 1

2.5 3SUiqldH (source of separation)

e Semantics:

o Syntatctic Clue:



o Example:

2.19)Sentence:§&1'l?'[qﬂ'? qafd|
Gloss: tree{abl} leaf{nom} falls.
Eng: Leaf falls from the tree.

e (Fnrmm
2. U 413 il @
3. gatd efifed_®di,2 @

2.6 AWM (location)

o Semantics: The locus where the activity is happening, or where the fruit of the action
resides, is termed as an 3TUHRITH,

o Syntatctic Clue: It is always marked with the locative case.

o Example:

2.20)Sentence:a: I T |
Gloss: Monkey{nom} tree{loc} resides.
Eng: Monkey resides on a tree.

fg%liys le:?ﬁ3 @ ma:_jm
2 g8 ST, 3 @
€D,

3 q@fa hTed_&dl 1

2.6.1 HAMHRWEH, (location of time)

« Semantics: The location of time is called RIBITTHRTIH, (location of time). The associ-
ated meaning of the word, in this case, denotes the time.

« Syntatctic Clue: This being an 3T is in locative case.

o Example:

2.21)Sentence: Id1-G3 TH: ST
Gloss: Treta-yuga{loc}Rama was.
Eng: Rama existed in Treta-yuga.

Analysis:
1 d1-F91 FISIIEH, 3 @ LaUREAR
()

2 TH: 1,3 .
3 STTeiq Al 2 &
2.6.2 SMEHWM. (location of space)
« Semantics: The location of space is called GETHRTIR] (location of space). The asso-

ciated meaning of the word, in this case, denotes the space.



« Syntatctic Clue: This being an 3@ is in locative case.

o Example:

2.22)Sentence:TH: AR ATEI|
Gloss: Rama{nom} Ayodhya{loc} is.
Eng: Rama is in Ayodhya.

Analysis:
1. TH: &1,3 @ e

2. AT SR, 3
3. sl P, F1 >,

2.6.3 EEATERWH, (subject /topic)

o Semantics: The word which denotes the subject / topic of the desire / study etc.
then it is termed as T,

o Syntatctic Clue: These words satisfy the expectancy of words such as HIS, T2,
etc. that expect subject / topic, etc.

o Example:

2.23)Sentence: Hiel T=31 AARA|

Gloss: liberation{loc} desire exists.
Eng: (His) Desire is in liberation.
Analysis:

SN N o\

1. HieY feaTheReoT, O -
2. 3= %413 @ @—@

3. ITRq TfEd_al 2

In case machine cannot decide the subtype, it marks the relation as ST=RUM,



3 FRHACERER:
3.1 TRIRaTaR=a:

3.1.1 'ﬁw: (preceeding activity)

An action denoted by a word with %aed suffix T, indicates the precedence relation with
<
respect to another verb. Such relations are marked as Jale:.

3.1) Sentence: TH: go4 Uil FMA =31
Gloss: Rama{nom} milk{acc} drink{abs} school{acc} goes.
Eng: Rama, having drunk milk, goes to school.
Analysis:

1 {H: Eb_cﬁ,5

2 I A3

3 dica gEH: 5

4 TSTH FH,5

5 e SRd_d, 1

3.2) Sentence: TH: TSI ANTA IS TS
Gloss: Rama{nom} school{acc} arrive{abs} lesson{acc} reads.
Eng: Having arrived the school, Rama reads a lesson.
Analysis:

1 {H: Eb_cﬁ,S

2 M FH,3

3 WA FHHS:, 5

4 918 FH,5

5 gsf st 1

3.1.2 TIUFEHNFS: (Simultaneity)

An action denoted by a word with %ged suffix Iq/ M4 indicating a present tense denotes
simlutaneity with respect to the action denoted by the main verb. Hence the relation here

is called TAATTAATTHRIS: .

3.3) Sentence: dTH: TS T& T IUNI
Gloss: Child{nom} lesson{acc} reading song{acc} listens.
Eng: Child while reading a lesson listens to a song.
Analysis:

1 STo: &l 4

2 91 FH,3

3 ‘46'1\°|('?H|"|HH|"|°|’1|(¢3,5 @ o
47T FH,4

5 syuitfel Affed_ell, 1




3.4) Sentence: SHF: TAE: TG

Gloss: Child{nom} sleeping smiles.

Eng: Child smiles while in sleep.

Analysis:

1 F: Fdl,3 @ e

2 FA: TAATEHRIS: 3 > e G

3 g@fq shifed_®al,1

3.1.3 3I&S: (following activity)

A word with $hged suffix 3J/ 29 used in the sense of future tense is related with the
main verb by the relation 3d«d{®hISG:, as it denotes simlutaneity in future.

3.5) Sentence:qASH: 16 AT EA|
Gloss: Child{nom} lesson{acc} reading will sleep.
Eng: Child will go to sleep while reading a lesson.
Analysis:

1 Tl 4

2 UTEH FH,3

3 QiESHH SAAICHIS: 4
4 ToEgiq Sfied. &, 1

3.6) Sentence:qNeHh: T STEEHHIT: T |
Gloss: Child{nom} book{acc} reading will sleep.
Eng: Child will go to sleep while reading a book.
Analysis:

1 T5E: 3%?,4

2 T FH 3

3 STESHTT: SFArHmTS: 4
4 ot Sffa_d,1

3.1.4 VISHUHEHI_STH~&S3: (absolute locative in future)

A word ending in 2 or A suffix in future tense, followed by the seventh case (loca-
tive) suffix indicates an action which will take place later with respect to another action,
typically denoted by the main verb. The relation between these two actions is called
IASEITHH!_STAHIS:.

3.7) Sentence:3 Y HIEFHUNY TH: I1d: |
Gloss: cow{loc} milching{loc} Rama{nom} went.
Eng: Rama went while milching of the cows was to commence.
Analysis:
1979 ®4,2



3.1.5 W%’I‘J’l’ﬂﬂﬁ'}_‘lﬁ%ﬁt (absolute locative in past)

A word ending in a T suffix followed by a seventh case (locative) suffix precedes the action

denoted by the main verb. This relation is marked as WW}@W:.

3.8) Sentence: TH a TTd il GZNA: Rael: 3R
Gloss: Rama{loc} forest{acc} went Dasharatha sad became.
Eng: As Ram went to forest, Dasharatha became sad.
Analysis:
179 &1,3
2 7 4,3
3 TT_H{d MTSHUREH_Jehes:,6
4 FARA: Fdl6

Here the relation of Tk;'\l_ﬂﬁ'l with 3™dd is marked as WW_E@W:. The word
ard may be absent, as in -

textbfUH g+ ITd 2RY: Ra=: ShfEd)

3.1.6 VEGHUHEH_THEIS: (absolute locative in present)

A word ending in G or M@ followed by a seventh case (locative) suffix indicate
the simultaneity of the activity with the main activity. This relation is marked as
ASETITEEH]_FHARI:.



3.9) Sentence: TH T =S G STFAU|
Gloss: Rama{loc} forest{acc} goes Sita follows.
Eng: While Rama goes to forest, Sita follows (him).
Analysis:
138 %13
234 FH,3
3 TSt AESHUTEaH GHEHS: 5
4 T Fl 5

Note: We have introduced above two sets of relations. The one consisting of
<
IS _Jahlch:, HITSHUTEaHl_THF®RIS:  and  WTH@GETURTEH]_STHea®IS:, where the
Fgd word takes the locative case, and the other set consisting of li§|°hl(6:, HIERIG: and
A=ARIS%:, where the faed word takes the nominative case. The main difference between
these two sets is that, in the case of first set where the %ged HMd9IqRH_is in locative case,
< . . . o

the &dl for both the activities are different, whereas in the second set of cases, the &dl of
the main activity is the same as that of the sub-ordinate one.

3.1.7 TEEHERA (auxiliary verb)

q: T, I
14: Eb_cﬁ,S ° KAl

2 T FETEHERAT,3 it @
3 RehITel ATl 1 @

3.2 FERATERER:

3.2.1 §WEIA: (vocative)

The relation of a word in TR is marked as @&EA: of the corresponding verb. Words
such as ¥, 3T, &, 3W etc. are the indicators of this relations and hence are marked as
THEIA_Alde: (vocative marker).

Al TH JH_ 36X

1 ¥t = Tidh:, 2
2 Q9 QEre: 4

3 | FH,4

4 Fex AMRd_a, 1




3.2.2 &g: (reason/cause)

The relation of ‘cause’/ ‘reason’ is marked by %ﬂ:, Sanskrit uses either a?ﬁm or TEHITRITR

to mark this relation.

3.10) Sentence: RN ST e T4l

Gloss: Student studies{ins} school{loc} stays.

English: Because of his studies, the student stays in the school.
Analysis:

1 feremelf =i 4 <
2 I & 4 a

3 foraned TR 4 oDy

4 Fafa wiffEa_%ai,1
The student is staying in the school, because he has to complete his studies.

3.11) Sentence: STSIId HE: Tg: |

Gloss: ignorance{abl} fool bound.

Eng: Because of the ignorance the fool got tied.
Analysis:

1 H’I@H\Eﬂ:ﬁ
2 TW: Fdl,3 @

&g
3 ag: Afifed_Fadl,2 © o (=)
The ignorance is the cause for a fool getting tied.

3.12) Sentence: gUeH 9: IR
Gloss: stick{ins} pot{nom} exists.
Eng: The pot exists because of the stick.

Analysis:

1 gUeAEd: 3

2 9: Al 3 @ &
3 A 3:|'\|3:|'\|Ea_ah_(‘ﬁ,2 @ sl

Since a stick is used to make a pot, the stick becomes the reason for its existence.

3.2.3 SEIH, (purpose)

A krdanta verb in g9 suffix is used to indicate the ST, (purpose).

The verbs in krt suffixes indicating an activity (WQW) take %@%ﬁ feMf® or join

with the word ‘&’ to indicate the T,



3.13) Sentence: SERuEE] Wﬁﬁl’l&'ﬁ =31
Gloss: I yoga-$astra to_study school{acc} go.
Eng: T go to school to study the Yoga-Sastra.

Analysis:

ot o

2 JN1-EH FH,3

3 S T P G s
4 TSI FH,5

5 ey a1 (S

3.14) Sentence: 1€ Wawd 7H T HIh STEAMH
Gloss: I you{acc} my house{loc} to_eat invite.
Eng: I invite you to my house for lunch/dinner.
Analysis:

1 3T& %ell,6

2 W FH,6

3 WH YerERER: 4

4 TR S, 6

5 HIpH, THISTH,6

6 STEATH AR, 1

3.15) Sentence: BH: AFFAH AT T |
Gloss: Student to_study school{loc} stays.
Eng: Student stays in the school to study.

Analysis: @ e

1 S &l 4

2 ITHIA TS, 4 @ @
3 feeITesd ST, 4

4 Fgfa srfafed_, 1 @

3.16) Sentence: B: THFA-TY I T
Gloss: Student for_the purpose_of study school{loc} stays.
Eng: Student stays in the school for study-purpose.

Analysis: @ ot

1 9=: Fdl 4

2 ITHEA-TH TS, 4 @ et @
3 T AT, 4

4 FEq wfafea_wadi 1 @




3.17) Sentence: €1 FHIUMH STIUMH TS|
Gloss: She to_ purchase shop{acc} goes.
Eng: She goes to the shop to purchase (sth).

Analysis:
piindey) O
2 FHIUE T, 4
3 YU FH 4 @ Wafﬁﬂ @
4 T3 Atted_wdl, 1
(oo

Note: Compare the sentences S TG/ STHITE ey 99, With the Fj?ﬂm
fopdfeR:, it is marked as a \Eﬂt and with the %@%ﬁ fopfeR: it is marked as SANTH, Let us try
to understand the difference between the two. Let us take a case where the student has
joined the school. And there is a vacation. But some students do not want to go home,
since they have some backlog and want to continue their studies during the vacation. In
such a case, the reason for the student’s stay in the school is to complete the backlog
by continuing the studies. Hence in such a case an instrumental case is used to mark
the relation of gﬂ Now consider another situation where the student has decided to go
for further education, and hence he decides to go and stay in the school. Thus, here the

purpose os his stay is to study, and a dative case marker is used to mark the relation of

ERISCES

Sometimes the activity which is the purpose for another activity is elided (@). In such
cases, the FH of the elided verb takes a dative case marker by the §= NERIDREC
FHTOT TTfer:” (2.3.14). In such cases also we mark the relation as J4IIeH, For example,
instead of saying {H: & C‘H'Iﬂﬁ i (Rama goes to bring a fruit), if one says TH: TR
BIIG| (Rama goes for a fruit), the activity which was the purpose of the main action, is
omitted in the verbal expression.

3.18) Sentence: %5 : ATd|
Gloss: fruits{dat} goes.

Eng: (He) goes for fruits.
Analysis:

1 ®R: SIS, 2 B —
2 FTfel SAPRe_ell, 1 @ @

3.19) Sentence: J8d TS|
Gloss: war{dat} goes.

Eng: (He) goes for a war.
Analysis:

1 N
e i (st
2 Tl ARIRd_ &, 1




3.2.4 FHAGFIEEHUA, (co-referent of karma)

3.20) Sentence: 3@ @ qE T
Gloss: I you{acc} fool{acc} consider.
Eng: I consider you a fool.

Analysis:

1 97 %l 4

2 @ & 4

3 & FHAHTITRIN, 4

4 7= wfea_Fal, 1

Here the referent of ‘you’ and ‘a fool” are the same.

3.21) Sentence: S T 24|
Gloss: boy{acc} sleeping{acc} see.
Eng: See the boy sleeping (while in sleep).

i O T
2 B FHEHHIHUM,3 FERHRRO,
3 =g AhifEd_dl,1 @

3.2.5 fATRINUM (adverb)

When a word qualifies either an action or the result of an activity, then it is marked as a

o o

[ERICEIELS

3.22) Sentence: gl AFt A< TTa(d |
Gloss: Elephant path{loc} slowly goes.
Eng: Elephant goes slowly on his way.
Analysis:

1 &t el 4

2 O AR, 4

3 HegH FRATTaRINOM 4

4 I ARRE_Fal,1

3.23) Sentence: H¥1: T G|
Gloss: Deer speed{ins} runs.
Eng: Deer runs with speed (fast).

Analysis:
1 997: %l 3 @ il
2 T BT 3 e G

3 vrafq sfRa_®dl,1




3.24) Sentence: STRIUET TH: 3Tefid |
Gloss: Like a Brahman Rama studies.
Eng: Rama studies like a brahman.

Analysis:

1. STETUTEd feRaferiaum, 3 @ CRUEIA
2. H: Fdl3 Sl

3. <Tefid Ahifd_ar 2 @

3.2.6 "id9d: (negation)

In case of a negation, we mark the relation of 9 with the verb as TN as shown below.

3.25) Sentence: €: 9 IRA|

Gloss: Pot not exists.
Eng: Pot does not exist.

1 92: %al 3

Analysis: @ FHar

2 9 fasd:, 3 °
3 3R arffed_&al, 1

3.3 AHYEHAT:

3.3.1 f{o=NuM (adjective)

feRINUTs are of two types - those qualifying the Ei?e'q(subject) and the other ones which are
9™ (predicate). The T9RMMUls which qualify the &34 are called T9RWUls, and the [4RINUls
which act as [93s (predicate) are marked as T99_TSRNUH_ (predicative adjectives). Here

are examples.

3.26) Sentence: RN TH: I+ Tes1d |
Gloss: Dasharathi Rama forest{acc} goes.
Eng: Dasharathi Rama goes to a forest.
Analysis:

1 SRW: faRuE,2

2 T Tl 4 (o DB () e

3qdEAA4
4 Tt hTRd_di 2

(D

3.27) Sentence: I 1S TRA|
Gloss: Sleeping{acc} boy{acc} see.
Eng: See the sleeping boy.
Analysis:

1 207 fARISUR,2

2T 3 G €D €

3 99 SIed_Fal,0

Compare this with T @ 929 or with T(S: TAE: EE| [Blg]



3.3.2 fodg o=y (predicative adjective)

3.28) Sentence: d@a: AT I
Gloss: Devadatta teacher is.

Eng: Devadatta is a teacher.
Analysis:

1 iaai-[: EIT<-1S[,3

2 SFEATT: 194, 3

3 AR AMRd_Hhdl,1

3.29) Sentence: e TAM: R
Gloss: Child sleeping is.
Eng: Child is sleeping.
Analysis:
1 a15: &dl,3
2 FFE: [ _faRNum, 3
3 i sTffea_a, 1

3.30) Sentence: TH: AT AT ST TS TSI |
Gloss: Rama{nom} teacher{nom} having become students{acc} lesson{acc} teaches.
Eng: Rama, having become a teacher, teaches students a lesson.

Analysis:

1 TH: FEIsTEL6

2 ST R, 3
3 Yl GEHIS: 6

4 B SESTFAL6

5 91 FH,6

6 TIEAfd ARTRd_dl,1

3.3.3 di=dEal (intensifier)

The words such as g, Gﬂ%, etc that act as an intensifier for the adjectives/adverbs are
marked as intensifiers of the adjectives or adverbs.



3.31) Sentence: |: I Gral Aeheh T=Ad
Gloss: He very beautiful child sees.
Eng: He sees a very beautiful child.
Analysis:

14: W-ﬁ, 5

2 3Fiia ezt 3

3 graX f92INUM, 4

4 e FH5

5 g ARTfRd_hdl, 1

3.3.4 TR (genitive)

The words with ¥S{eRIRE which do not indicate %R?l?ﬁ'qﬁﬁs, are marked simply as
TS

3.32) Sentence: THATIHRE T S Toi=d |
Gloss: Teacher{gen} book students read.
Eng: Students read a teacher’s book.
Analysis:

1 STATIHE TSIER: 2

2 G FH 4

3 SHEI: Eh_cﬁ,él

4 gafeq arffea_wdl,3

3.3.5 SFME&®N: (body deformity)

3.33) Sentence: dlch: U HIUT: T |
Gloss: child eye{ins} blind is.

Eng: The child is blind with one eye.
Analysis:

1 a5 Fal 4

2 BT SAFHR:,3 CEAGEIRE
3 0T fore_forRium 4

4 9qd wTffea_d, 1

EREE T EEE R ERE R EE
Afe. | & CEl 10T ERT 10T | [ ww |
TR e W | @ e Fior s ELE
SR ELEE s || = |
ok I8 I3 Fsl 0l TR P TR

3.3.6 I (repetition)

When there is a repetition of a word, either to indicate pervasion, or repetition of an
action, or to indicate the continuous action, the relation of the first word with its



repetition as second is marked as T and the relation of second word will have a natural
RH /TRNHEHN as the case may be. Here are some examples.

3.34) Sentence: TH: wH %@[Q‘c{l’l%l
Gloss: Rama to whom to whom gives.
Eng: To whom all does Rama give?
Analysis:
<
1 Tq|: ®d1 4
2 FE 9,3 @ a
3 TEH I 4 @ e @ pilidiitiniit @

4 afa fed_&al, 1

3.35) Sentence: {H: fh T 2aid|
Gloss: Rama what what gives.
Eng: What all does Rama give?

Analysis:
<
1 TH: =dl 4
2 o e 3 @ e @
O <
3fEFHA i
ot =
4 Tqld THEd_*dl,1
3.36) Sentence: FE A A Ja5(d |
Gloss: Elephant slow slow walks.
Eng: The elephant walks slowly.
Analysis:
1 &0 a4
2 T e 3 KAl
3 A feraferTaoT 4 . e G
o [ aN <
4 TA[d TMREA_hdl, 1 @ @

There are two more usages, where the word is repeated but with different ks, These
are

o R (repetition with ablative case)
In this case the word is used in T=H fMRE: followed by the same word in ERIRIEE T
The word in T=H ffE: represents the source of separation, and the following word
in fgcan foufh: gives the sense of repetition of this activity.

3.37) Sentence: IRI: J&Id J&T Ffedl|

Gloss: Monkeys{nom} tree{abl} tree{acc} jump.
Eng: Monkeys jump from one tree to another.
Analysis:

1 9 il 4

2 FaTTd_ TITeE_diedrn, 3

3 9| FH 4

4 FEfea wifvfea_e, 1



« FO_AGAT (repetition with instrumental case)
In this case the word is used in a?ﬁm fopfh: case followed by in fgcien feRIfR: The
word in a?ﬁm fofR: gives the sense of means by which the activity is achieved, and
the following word in Tt fenafee: gives the sense of repetition of this activity.

3.38) Sentence: TH: T« I Tl

Gloss: Rama{nom} forest{ins} forest{nom} goes.
Eng: Rama goes from one forest to the other.
Analysis:

1 TH: i 4

2 e F_ATe3

334 ®HA4

4 T3t wffd_dl, 1

ma"rcw @

3.3.7 f{TRH (separated)

3.39) Sentence: HIYU: TESYHF: ITEIA: Hied |

Gloss: The dwellers of Mathura the dwelllers of Pataliputra{abl} richer are.
Eng: The residents of Mathura are richer than the residents of Pataliputra.
Analysis:

frRe @ fader fad

3.3.8 TAGHHIRRRUN,
i

6 Not handled by the current parser.



Elmﬁl?[ﬁ&:lﬁl @ TR @

or

TG el | @ LRI CE Rt @

Here the words MGl or 3MEATd do not have any direct relation with getd. So in order
to have a proper MG of these sentences, it is necessary to supply the missing verb such
as AT&™ or SUMEA. After supplying this missing T, sentences change to STEIGH, &
‘Bl&f«:f or 3T IqfI=T Je7d and then ‘Ehe relatioil of IEIGH with Wﬂf‘l word 3T%d is that of
%H . Similarly the relation of 3T&A with I9M9RT is that of <qI-SMTIRWMH, Whenever 9,

word is missing in a sentence we mark the relation of 3&Td with eTd as F*‘ZIW?HSIT%EF{UTJ{
following the T * HAY FHIAMRER 7'

3.40) Sentence: TH: TG Heid
Gloss: Rama seat{loc} watches.
Eng: Rama watches from his seat.

Analysis:
<
1 TH: Hdl 3
2 T SRR, 3 @ e

3 Yerd rffRa_dl,1

3.3.9 framom (determiner)

3.41) Sentence: TH: &ARAY FL: ITRA|
Gloss: Rama kshatriya{loc} brave is.

Eng: Among the Kshatriyas, Rama is brave.
Analysis:

oSN o ¢

1. gEay o,

4. Aiq wifild_&di 1

3.3.10 IIEIN: (continuous)

When a ®I&aMd (a word denoting time) and ST (a word denoting the path) takes an
accusative case-marker, we mark the relation of such words with the verb as H~TGINT:.
The semantics associated is — the activity denoted by the verb is continued throughout

the time period / along the path, continuously /uniformly /regularly. ‘Continuously’ means
‘without any break’.



3.42) Sentence: TH: HIE 74|

Gloss: Rama month{acc} sudies.

Eng: Rama studies continuously for a month.
Analysis:

1. R Eh_cﬁ,B

2. HIGH FI=TET:,3

3. 3 siffa_ a1

3.42a) Sentence: TH: izl T |
Gloss: Rama one kilometer sleeps.
Eng: Rama sleeps (during travel) throughout one kilometer.
Analysis:

1. TH: a3

2. iRl AFaEdn: 3
3. Tt ARRa_®al, 1

3.3.11 SUH_T=T: (completion)

When a ®ISaMd and TEATA takes an instrumental cases, we mark the relation of such
words with the verb as @@adl:, Tt just indicates the time period / space required to
complete the activity. Unlike the earlier case, here the activity need not be carried out
without any break.

3.43) Sentence: TH: HIEH 3Telid|
Gloss: Rama month{ins} studies.
Eng: Rama studies within a month.

2. HIGH 9 3 ST @
3. e e w1 ()

3.3.12 I9HIFH (analogy)

A word which provides an analogy for the other one, one which resembles the other one,
one which is used for comparing the other one, is called an SYHIH, The word I acts as
an indicator of this relation, and hence is called as SYHTE_ldHh:.

3.44) Sentence: ToH 39 gH 9241
Gloss: Moon like face{acc} see.
Eng: See the moon like face. (as beautiful as moon)
Analysis:
1 ==<H I9HTEH,3
2 ¥4 STH_:, 1
3949 FH 4
4 7T SPrEd_Fl, 1

Gt (e = (5 e ()




3.3.13 %=l (Name)

The names marked with the word A are labeled as ®=ll. The word €M is marked as a
Go5T_did®

3.45) Sentence: HNE: A QeT: STI'@T-[
Gloss: Marica{nom} name daemon{nom} be{past}
Eng: There was a daemon by name Marica
Analysis:
1 AT, To51,3
2 A HoR_ A, 1
3 U&TH il 4

W _°h_<‘|T 3

(= B (G (e (T

3.3.14 H¥<%h: (member)

The list of names marked with the word gfd are labeled as ®&%:. The word 3 is marked
as a H&H_dldh:.

3.46) Sentence: T Tg-Tith: IU-2th: Aed-Gith: = Iidl : AT: G,
Gloss: His Bahu-Sakti Ugra-Sakti Anant-Sakti and namely three sons bepast.
Eng: He had three sons viz. Bahu-Sakti Ugra-Sakti and Ananta-Sakti.
Analysis:

1 q&, YeEwER: 3

2 Elg—ir'\l?ﬁz YZh:,7

3 Y- Yh:,7

4 SR TTH:,7
5 gfd Tk _Tids:,7

6 =Ta: ferzreum, 7

7 AT &dl,8

8 STTE AR Fdl,7




3.4 G (relation)

There are certain words such as ¥, @ etc. whose relations are decided by the meaning of
these words. There is no other suffix indicating their relations. For example, the word ¥
indicates the past tense. The word ¥ indicates /@I (emphasis). We mark the relation
of such words with its relata as @« (sambandhah). The word =« here stands for
Id-98H-dd-q9g-T%=. That is, if the relation is with W@, then it is T6-TNI-THERT:,

1. ®

3.47) Sentence: F: AYYAT FH(d |
Gloss: Krishna{nom} mathura{loc} stays past_tense marker.
Eng: Krishna stayed in Mathura.
Analysis:

1 F90: Fdl 4

2 AYET ST, 3

3 T a1

4 ™ 3

2.

3.48) Sentence: TH: W@ GraX: |
Gloss: Rama only beautiful is.
Eng: Only Rama is beautiful.
Analysis:

1 {H: Eb_cﬁ,4

2 I g, 1

3 Gral: T _faRieun 4

4 T it 1

3.49) Sentence: TH: Gral: Hald W|
Gloss: Rama beautiful is indeed.
Eng: Indeed, Rama is beautiful.

Analysis:

1 T\: &di,3 @ et

2 r\: o r\_ < 3 @ ﬁ’a—q ﬁf@fﬁl'UT’:[
3 HAId AM™MRd_dl, 1 T

4 U JF«: 4 @

3.50) Sentence: TH: Gral: T Wald|
Gloss: Rama beautiful emphatic_marker is.
Eng: Rama is really/truly beautiful.

Analysis:

1 T9: a4

2 GraX: foug_fazeum 4
3 Uq 9&:,2

4 vafq stfEa_®al, 1




o

3. Y

3.51) Sentence: HHdT 1Y 3 TS|
Gloss: Sita also forest{acc} goes.
Eng: Sita also goes to the forest.
Analysis:

1 Eia el 4

2 fq T, 1

3 3 % 4

4 TT=3lq Sffed_dl,1

In case, there is any doubt regarding what the correct relation is, we mark it just as a
T without specifying any further sub-type.



4 Iq9qEE: (Upapada-Relations)

The word placed near or an adjoining word is called an upapada. An upapada governs
the case marker of the accompanying word. These case markers are termed as upapada-
vibhkatis (case marker due to adjoining word).

Thus there is a morpho-syntatctic relation between an upapada and the accompanying
word whose case marker is goverened by it. These S94qs are related to other nouns or
verbs by specific relations such as % relation or TERINUT ete.

Upapadas may be classified in two different ways.

o o

o IR (Based on their morpho-syntactic properties)
. TR (Based on the semantics they express)

Panini’s sutras provide information about which case marker is assigned by which upa-
padas under what condition. For tagging we look at the semantic information associated
with the words with whom the upapadas are related.

Here are some examples:

4.1 Hﬁﬁ_ﬁf_g: (Reference point for direction)

Consider the sentence

I GRA: g Gied |

The upapada ‘paritah’ (surrounding) has an expectancy for a reference point viz. ‘sur-
rounding what?. And grama (village) acts as a reference point for the word paritah.
Hence we call this relation a reference point for direction, and analyse sentence as shown
below.

4.1) Sentence: I qRA: JeiT: Giedl|

Gloss: village{acc} surrounding trees exist.
English: There are trees surrounding the village.
Analysis:

1. o EGA_ferg: 2
2. GRd: ATEIHRE, 4
3. gaT: Fdl 4

4. Hieq SRRl 3

4.1.1 JSH_[ag: (Reference point for comparison)

Now consider the sentence

ZAHA ged: TH: SR

Here the upapada ‘tulyah’ (comparable) has an expectancy for a reference for comparison.
And Syama acts as a point of reference for comparison. Hence the relation of tulyah with
Syamena is marked as a reference point of comparison.



4.2) Sentence: TAMHA ged: TH: AR|
Gloss: Syama{ins} comparable Rama is.
Eng: Rama is comparable to Syama.
Analysis:

1. TAHA J&HAT_faeg: 2

2. ged: faua_fomium 4

3. TH: el 4

4. SR srffea_wai 3

4.1.2 TE: (Association)

In the sentence
THUT §8 €T 3 T3 |
rama receives an instrumental case marker due to the presence of the upapada ‘saha’.

In this sentence the agreement of the verb is with Sita, and not with Rama. According
to the sutra sahayukte ‘pradhane(2.3.19), “saha is used with the apradhana (sub-ordinate)-
karaka”. Thus in this example, Sita is the karta of the action associated with the verb
gacchati and Rama is the saha-karta(associative agent). The upapada ‘saha’ does not
have any semantic role, unlike the upapada ‘paritah’ in the previous example.

4.3) Sentence: THUT HE HidT I 7= |

Gloss: Rama{ins} with Sita forest{acc} goes.
Eng: Sita goes to the forest with Rama.
Analysis:

1 T &1 5

2 TE @EY_diaE:, 1

3 Gia Fd1,5
ATHFAS

5 TSt AR dl,3

4.1.3 e (Dis-association)

4.4) Sentence: THU el T4 Tad |
Gloss: Rama{ins} without Syama exists.
Eng: Syama exists without Rama.
Analysis:

1 qHIT ﬁ?ﬂﬁz,ﬁl

2 fore fomed_aive:, 1

3 TAM: Fl,3

4 T3 APREE_Fl, 3




List of upapadas governing various vibhaktis
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List of upapadas classified with the associated semantics
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5 dEEaEEER: (Inter Sentential Relations)

When a sentence has more than one 1%@7(‘[8, then the relation between the two dTIs
formed by these two Td€«ds get established in three ways:

1. Single Connector such as g, 9, etc..,
2. Connectors which occur in pairs,
3. Quotative marker qld .

5.1 Single Connector such as l%lﬁ, 9], etc.

Such connectors join two sentences, which are complete individually. After the first
sentence, the second sentence starts with connectors such as fed/9%g. The connector
connects with the verb of the second sentence with 3ﬁ"’3ﬁ"ﬁ and with the verb of the
previous sentence with iR relation.

5.1) Sentence: el é\ﬁ-ma*aq&r@ h-TETd 9 Hh: |

Gloss: Gajendra best-efforts did. But crocodile-hold-from not free

Eng: Gajendra tried his level best, but he could not free (himself) from the hold of the
crocodile.

Analysis:

1 ITAvg: Eh_cﬁ,?)

2 dra-sae™ F4,3

3 ST SiEnT, 4; ShTRea. a1
4 g ITART,7

5 Eh-TETd 9IS, 7

7 Hxh: AMlEd_Hdl, 1

5.2 Connectors which occur in pairs

When sentences are connected by pair of connectors such as:
1. e afe
2. Y adqy
3. Id: dd: /3Aq:
4. 9qrad dread,



Here we mark the relations between each of the individual sentences separately, and
o (o
mark the relations between the main verbs in each of the sentences with ¥lg and dl&, etc.
. o b o (o .
respectively by AERT and 313?11""?[ and the words Hlq-dle etc. are connected with each
other by the relation HcAHR:,

5.2) Sentence: Al & T AE. & Wedl: TRH AR |
Gloss: If you wish then I will come to your house.
English: If you wish then I'll visit your house.

Analysis:

19 ﬁgcmm:/;

2 'd &dl,3

3 T=3tY TfqEant, 1; eihifed_&di 2
4 AfE STgAnT 4

5 37 %l 8

6 Viad: SEEwER:,7

7 TEH FH,8

8 NIy STRTRd_Fell,5

GOm0 )

g gtee:

o

Thus the overall head/ AR of the pair of sentences is SRTHEATH.
5.3) Sentence: TN I g TG Fad U ReAdt IT: 7 nFed,

Gloss: Though he did many efforts still in the examination pass not happen.
English: Though he took a lot of efforts, still he could not pass the examination.

Analysis:

1 FaN fFaa==: 6

2 379 %l 5

3 g Rz, 4

4 yaE FH 5

5 Fad i@, 1; Ahiied_Fidl,2
6 AU STFART, 10

7 Qe ST, 10

8 IHUT: &l 10



5.4) Sentence: Id: |: THY A ANTA: dd: TET 9 STFHA: |
Gloss: Since he in time not come, therefore in the examination not allowed.
Eng: Since he did not come on time, he was not allowed to (take) the examination.

Analysis:

19a: ﬁf:mw:ﬁ
28Q:%&dl, 5

3 G ATTHREME,5

4 :Isr%ﬁ'«:r::gh .

5 3PTd: TMIed_hdl,5
6 ad: ITFANN,9

7 Qe ST, 9
8 9 gfawd:,9

9 HAgAd:

*** This is being worked out ***

Many a times, one of the two connectives from ql% ?'ch&g, Y quTy , Id: dd: /3Ad:, qrdd.
didd_ is absent. In such cases, the marking is similar to the one discussed in the previous
section with single connectors.

5.5) Sentence: = 33 dfe IT& Had: T AR
Gloss: You wish then I will come to your house.
English: If you wish then I’ll visit your house.

Analysis:

1 &9 &l 2

2 T=3R gferant, 3; ethTfed._®al,1
3 dfe s1gant,7

4 3 FA17

5 Wad: SSERER: 6

6 TEH.FH,7



o o (oS aN <

5.6) Sentence: @ T=3M =d 3T& Vad: & STNTHSTHI
Gloss: You wish provided, I will come to your house.
English: Provided you wish, I'll visit your house.

Analysis:

1 & %1 2

2 T=3 TR, 3 ; hiRd &, 1
3 = AT, 7

4 3% Fd17

5 Vad: TSRS 6

6 TEH FH,7

7 AN TR wdi 4

5.7) Sentence: dlq TH I3 T8 Wad: T& ARTHEATH|
Gloss: If you wish provided, I will come to your house.
English: If you you wish, I'll visit your house.

Analysis:

1 91 S1gant,7

2 @H FAl2

3 T=t Ui, 1 ; Sihied_®di 2
4 3% Fd16

5 Wad: TSR 5

6 TEH.FH,6

7 AN i wdi 4



5.8) Sentence: 3 ¥ TG FadT I et Ix0T: = nFed)
Gloss: He did many efforts still in the examination pass not happen.
English: He took a lot of efforts, yet he could not pass the examination.

Analysis:

1 o/ Fd1 4

2 g fazmum,3

3 9aTE FH,4

4 FAd ST, 5 ; AhifEd_wdl, 1
5 QY SFFART,9

6 TUETHT AU, 9

7 I Eb?ﬁ,9

84 sr%ﬁra:& i

9 ITvad SAEd._&dl 1

5.3 @EQ: (Conjunction)

Consider the sentence TH: GidT 4 JqH IT=3d:. In this sentence, both TH and il are the
< <
Fdl and 994 is the %H for the ¥ld ™, So we may be tempted to mark the relations as

GO
QD= G,
P

But the ﬁa does not reside in TH and Gral seperately, it resides in both ¥H and gran
together simultaneously. This is exactly is the meaning of ‘=, which indicates @=4. The

aﬁa resides in the €= of TH and @1, We mark the relations as below.



'\‘ﬁ?ﬂw

Since ‘9’ is considered to be a function (@?ﬁ) word, it just illuminates the meaning and
for establishing relation between the words, it is considered to be an indicator to decide
the relation between other words. The concordance provides us a clue in the establishing
of relations there are two cases: Either the word close to the verb is governed by the verb,
or the whole group of words is governed by the verb as one unit. When the word which is
close the verb is governed by the verb, we mark the relation of the verb with this noun.
Consider the following sentence:

5.9) Sentence: TH: WAl 9 I =S|
Gloss: Rama{nom} Sita{nom} and forest{acc} go{pr sg 3p}
Eng: Rama and Sita go to the forest.

Analysis:

1 T9: 99qf=a:,2

2 Eidl &t 5

3 9 T=g_did®:,2
4gFEEHS

5 T3t SRRl 2

®< e W_W/@‘ y

o e

Here the relation between ‘@ and @dl is marked as Hﬂ%ﬂ_@?ﬁ?:, and the relation
between T and 4T is marked as .

5.10) Sentence: TH: 4 & 9 UMW =4
Gloss: Rama{nom} and you and village{acc} go{pr sg 2p}
Eng: Rama and you go to a village.

Analysis:

1 H: 99f=a:,3

2 = q=g_did®:,3
3@ &6

4 9 F=g_did®:,3

5 o FH,5

6 T3 ARGl 3



5.11) Sentence: TH: ¥ & < AW TF=3MH
Gloss: Rama{nom} and I and village{acc} go{pr 1p sg}
Eng: Rama and I go to village.

Analysis:

1 TH a9f=a:,3

2 9 T=g_did®:,3

3 o7& %6

4 9 =g_did®:,3

5 O FH 5

6 TSI ARd_Hdl,3

When the verb shows concordance with the group of words conjoined through ‘9’
then the &% is in the whole group and not in the individual items. Hence in such
cases, the relation is marked with the complete group as shown in the annotation of



following sentence.

5.12) Sentence: TH: HidT SEAU: T a T=3h~d |
Gloss: Rama{nom} Sita{nom} Lakshman{nom} and forest{acc} go{pr 3p pl}
Eng: Rama, Sita and Lakshman go to the forest.

Analysis:

1 H: 9=a:,3

2 ©id aqf=a:,3

3 FEH: Fdl,5

4 9 =g_dia®:,3

594 1,6

6 TTeSied SARTEd._&al,3-2-1

Now let us consider sentences where the conjunct joins to activities.

5.13) Sentence: TH: Feh WA S 4 &l
Gloss: Rama{nom} fruit{acc} eats water{acc} and drinks.
Eng: Ramaeats a fruit and drinks water.

Analysis:

179: Fd1,3

2 % FH,3 .
3 Wgld THf=d:,6; SAHfed_Fdl,1
5 SIS %6

4 9 =g_did®:,3
6 fuafer sfrfed_ v, 1

@/

In the next sentence, where the two different activities are denoted by the same word,
we repeat the verb, and produce the analysis as shown below. Note that the repeated
word is in parenthesis, indicating that this is not a part of original sentence.

_ GO




5.14) Sentence: TH: TH-Fcs WG WAl  Ffs-Fc
Gloss: Rama{nom} mango{acc} eats Sita{nom} and banana{acc}.
Eng: Rama eats a mango and Sita a banana.

Analysis:

1 TH: &dl,3 c

2 aam;qrc‘s %43 L .
3 Wefd qqfEa:,7; SAhifRd_wdi, 1
4 G w17

5 9 T=g_did®:,3

6 T[T FH,7

7 (Wefd) SAhifed_ar 4

Q W
o

5.4

In the case of a disjunctive particle 91, we mark the relation between the disjuncts as
A and the relation of the disjunctive particle with the head as W_EIWL

Below are the same examples, but with disjunctive particle.

5.15) Sentence: TH: HidT aT 3 IT=3(d |
Gloss: Rama{nom} Sita{nom} or forest{acc} go{pr sg 3p}
Eng: Either Rama or Sita go to the forest.

Analysis:

1 TH: 37,2

2 didl &1 5

349 aaqm_a‘ws:,z

4 a:i q?\qls o~ <

5 IT=3ld TMEd_kdl,2

. 3N

o oD

|

E:



Here the relation between ‘@’ and @l is marked as W}ﬁﬁ%:, and the relation
between TH and @Al is marked as STIa:.

5.16) Sentence: TH: a1 & AT ATH =314
Gloss: Rama{nom} or you or village{acc} go{pr sg 2p}
Eng: Either Rama or you go to a village.

Analysis:

1 TH: 3TEAL:,3

29 amgai_aﬁam:ﬁ

3 Fwdl6

4 9 JGR_AdE:,3

5 O HH,5

6 TS AR Fdl 3

SFRIR _ EcT: i j

5.17) Sentence: TH: JT & I TH TT=S1H
Gloss: Rama{nom} and I and village{acc} go{pr 1p sg}
Eng: Rama and I go to village.

Analysis:

1 TH AT, 3

2 q AFA_Adh:,3

3 o7 %16

49 am'gﬂ_aﬁam:s

5 I FH5 .

6 TSI STRIREA_Fdl 3



e :

Now let us consider sentences where the conjunct joins to activities.

5.18) Sentence: TH: e @G god a1 fuaid
Gloss: Rama{nom} fruit{acc} eats milk{acc} or drinks.
Eng: Ramaeats a fruit or drinks milk.

Analysis:

1 TH: ah—g?,3

2 ® ®H,3 .
3 @Wefd I 6; IfEd_ &, 1
5379 FH,6

44 amm_%fm:,g,
6 Toaf Thafd_di 1

Gl

G




6 History

The first tag proposal for karaka tagging was prepared by Prof. K V Ramkrishna-
macharyulu and was presented in the Third International Sanskrit Computational Lin-
guistics Symposium held at University of Hyderabad, in Jan 2009.

This tagset was compared with the existing tagset of Hindi Tree bank, and a preliminary
work of tagging of 100 sentences from @FETHMET, and the sentences from 15" and 16
sargas of §qUhlUe, using this proposed tagset was taken up.

Based on the inputs we received, we had several meetings on karaka tagging at Sanskrit
Academy and University of Hyderabad. The first meeting was from 24-26th July 2010,
the second was from 7-9th Sept 2010, and the third was on 21-22 Oct 2010.

We thank Prof. K V Ramkrishnamacharyulu, who was instrumental in arriving at these
guide lines, by providing inputs at various stages of its preparation.

We also thank all the members of the consortium, and especially those who attended the
meetings and provided various kinds of inputs by raising questions, providing solutions,
participating in the discussions, providing various kinds of feedback on the guidelines, etc.

Following scholars attended one or more meetings on karaka tagging—

Prof. K V Ramkrishnamacharyulu Prof. Veeranarayana Pandurangi
Prof. S'S Murthy Prof. Tirumala Kulkarni
Prof. Shrinivas Varkhedi Prof. Rajadhar Mishra
Prof. Dipti Mishra Sharma Prof. Girish Nath Jha
Prof. Gérard Huet Prof. Amba Kulkarni
Dr. Varalakshmi Dr. Devanand Shukla
Acharya Ramachandra Dr. Sheetal Pokar
Acharya Madhavacharya Dr. R. Chandrashekhar
Shri. Pavan Kumar Shri Anil Gupta

Ms. Sivaja Dr. Vibhuti Nath Jha
Mrs. Preeti Shukla Ms Monali

Ms Gayatri Acharya Deepak

Shri Madhav Gopal Shri Nrpendra Pathak
Shri Jagadish Shri Lalit

Our thanks are also due to Prof. Rajeev Sangal, and Prof. Vineet Chaitanya for
valuable discussions.

A parser was built following Panini’s grammar and the theories of $éabdabodha. Sanjeev
Panchal as a part of his PhD dissertation, worked on the akamksa (expectancy) extensively
covering almost all the sutras from Pani’s grammar. This led to addition of new tags.
During this revision, the relations due to upapadas and also the treatment of constructions
due to conjunctive particles was revised.

Further, using this tagset around 4000 sentences from various resources were tagged.
This led to further additions of a few tags.

The tagset was further revised while dealing with inter-sentential relations. Malay
Maity, Amruta Barbadikar, Amruta Malavade, Saee Vaze, and Dr Pavakumar Satuluri
have contributed towards the enhancement of the 2022 version.
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A FEH-RR: mapping

PIGEEALE &dl J&ARH | IMUTRH SEHELUIE
TR 1 - - T fermf
TEHE: 1 - - T T T3
feeRieh: 1 2 2 H: ST O 41t
Table 1: i SERT:
TR FA | GEIEH | TURH | S0
FEE: 3 |- - TH 2
HHHE: 3 1 - THT T T
R 1 3 2 T 3T1: g7 ZRId
fEwr: 2 3 1 2 THIT ST ATH
Table 2: FHHT SEWT:
BIEEAe SRSl Sarahdl | FH | ISR,
p—— 1 2 _ TH: A FEEIA
qHEE: 1 1 9 2 TH: FeqU} 92 qraafd
THHE: 1 3 2 H: SO 372 Tl
feemeien: 1 3 2 TH: AT TsT T A=
Table 3: MTSFaHAR TN
BIEEEATE ISRl FAEEdl | wH SR
THE: 3 1 - THO B0 T
1.1 3 1 2 T ;ST TR
HEF: 1 3 1(2) 2(1) THU] FEAU: 9 9r6Id [/ OO
ST da: qredd
THE: 3 1 THUT FEHUH g qr=ad
T 1 3 1(F&A), | THOT SEHUE 31 gved gard
2(3TraT)
o ¢ O o T =
feeRt: 2 3 3 1(F&A), | T FEHE STt I AEd
2 (7o)
Table 4: fortea=HI0T sEwT:

4 feehtih: 1 - g8, 9, T, que, &, i, s, 9, 7, S, Ay, g9,
4 B 2- M E, FL |
4 TRHE: 1.1 - TR
4 TEE: 1 - TG ARG R HaE:




B List of relations in Paninian grammar

Prof. K V Ramakrishnamacharyulu has compiled the relations found in various gram-
matical texts. These are listed below.

1. karta

(a) anubhavai karta

(b) amurta karta

(c) prayojaka karta

(d) prayojya karta

(e) madhyasthah karta

(f) abhiprerakal/utprerakah karta
(g) sasth1 karta

2. karma

(a) 1psitatam

(b) karma-kartr

(c) karana-kartr

(d) utpadya-karma

(e) vikarya-karma

(f) prayojya karta

(g) adhara-karma

(h) desah-karma

(i) kalah-karma

(j) bhavah-karma

(k) margah-karma

1) sampradana-karma
)
)
)
)
)
)

—

(m) anipsitatam-karma
(n) akathita-karma

(o) gati-karma

(p) yam-prati-kopah
(q) manya-karma

(r) sasthi-karma

3. karanam

(a) karana-karma
(b) parikrayanam
4. sampradanam
(a) satvasrayah
(b) svikarta
(c) kriyaya abhipretah
(d) jaipsyamanah
(e) uttamarnah



d.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

(f) 1psitam

(h
(i) parikrayanam

)
(g) priyamanah
) yasya viprasnah
)
apadanam
(a) bhaya-hetuh
(b) akhyata-upayoge
(c) yasmat varanam
(d) yasya adarSanam istam sah
(e) prakrtih
(f) prabhavah
(g) parajayah

adhikaranam

(a) kala-adhikaranam
(b) desa-adhikaranam

(c) visaya-adhikaranam
samayasya-avadhih

antarala-desah

akarakasambandhah saksat-kriyaya

sambodhanam
prasajyapratisedhah
samyai
kriya-avrttyantaralasamayah
tadarthya

hetuh

vipsa

kriya-avrrtti-ganana
kriyavisesannam
atyanta-sambaddhah kalah
atyanta-sambaddhah margah
sasthi

arambhasamayah mapane

arambhadesah mapane



24. laksanam

25. tadarthya

26. saha sambandhah

27. vina

28. vibhaktah

29. nirdharanam

30. prayojanam

31. bhavalaksana saptami
32. samakalinatvam

33. anantarakalinatvam
34. purvakalinatvam

35. karanasatve’api karyabhavah
36. hetuhetumadbhavah
37. samuccayah

38. samanadhikaranatvam

39. asaphalyam

This list, still is not complete, in the sense that it does not list relations such as
avadharana (emphasis), etc.
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