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Annotation Scheme for Karaka Level Tagging and Guidelines

0 Background

Manually annotated corpus at various levels has become now an essential resource
for analysis of language texts using computers. Such a resource is not only useful
for machine learning but also comes handy as a test data for rule-based systems. To
extract various kinds of relations between the words in a sentence, it is necessary to
have a corpus tagged at the level of word relations. Three natural questions arise while
tagging the word relations in a text.

1. What is the intended level of semantic tagging?
2. Which relation to mark and which to not?
3. How to treat function (dld<) words?

Here are a few examples of such relations:

0.1 What is the intended level of semantic tagging?

In the sentence, TS qafd what is the relatiorol between TSN and TAfA? Is TSI an
ST (locus) of the action 9HId or is it a dl? Taking into account the reality, one
would like to mark the relation as 31Ul The relation of 3%l is a better repre-

sentation of the 31?33‘1?[ whereas the relation of %l is faithful to what has been coded
by the morphemes, thereby representing the Isqsi¥Td, Thus there are two distinct lev-

els of tagging. The relation of dl can be marked just by looking at the suffix involved,
whereas to mark the relation of WW one needs to know the ‘q?{f%%’.

We, at this point in time, decide to mark only the information coded by morphemes,
<
and thus confine ourselves to the 2lsas¥1d, and not to the JAYSITd,

0.2 Which relation to tag and which to not?

Some relations are marked explicitly (by means of a suffix in Sanskrit), while some are
not. For example, in the sentence, TH: gV el FMHM TTS1d the relation between
H: and 9T is not marked explicitly by any suffix. On the other hand, IT=31d, being

in Eh_ciﬁq?fm marks the Eb_cﬁ Here UH, which is the Eb_cﬁ of the activity of going, thus

takes the SR, In other words, the relation of Fdl between TH: and TS is
marked in the STMEAA (agreement). But the relation between T: and 9idT is not

oo N N < ¥
marked explicitly by any means. HIUIH provides a special rule "HATARJHAN: IRl

which states that in case one activity precedes the other one and they share the ﬂv_cﬁ
then the preceding activity takes U suffix. Therefore the knowledge that {H: is the

Fll of Gieel as well, is not marked by any morpheme but is the result of the inference:
since Ui has T suffix and this activity that of the going, the Fdl of T3fd and dien
should have been the same. In other words, the knowledge that TH: is Eh_cﬁ of Gidlis a
qI4ET and hence we do not code this relation directly.

From the two relations viz. the qg?aa‘lmm?a between 9ical and 731 and the Elﬁc'{:lm
(Y C__ = [y ~
between UH: IT=S[d, appealing to the rule HATAHRJHAT: 9IS, one may infer automat-
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0.3 Eﬁ?ﬁ'ﬁ versus dd%4qg

ically that TH: is also the Q'Fﬁ of GiedT, Thus, to decide the Eh_cﬁ of the verb in ™I, one
should know which activity it precedes.

Consider another sentence, AT5: & HEAHIRSH. (ST WGraH A TZ4Md. Here the
activity of T&q precedes both — that of @lq as well as that of 929. So unless one finalises

the precedence, one can not decide the &dl of 1%3\ Therefore, we decide NOT to mark
this relation at the syntactico-semantic level of annotation.

0.3 W versus ddh4qg

We mark the relations between 9gs, where 9g is a ﬁﬁlﬁq\ 9qH.. For example, the
relation of =3t with TH: is that of Fdl. A 94 may be either a 9= or ide. Consider
a sentence THUT T& T EFI'J:LTIW% In this sentence, ‘@& marks the relation between
THIT and i,

0.4 Convention for marking the relations

We mark the relations by using a directed label arrow. The direction of an arrow
decides the name of a relation. For example, the relation between Y#H: and I is

called %l and is marked with an arrow from T9fd ending onto TH:.

N . o <
The relation between (G and 9Id is called %H and is marked with an arrow from
94Id ending onto 3IgH. We name the relations using I¥Hd words.

From these diagrams, one can get various Mg following different schools, by fo-

cussing on appropriate nodes.
(T nme =
G

For example, starting with {H: covering all nodes, and terminating at the main verb,

one gets the ST WEH\T‘J as (|H°hci°h dfltirlqul-clﬁb ‘-IH’:I@GQ@O*‘II“II( If We traverse the
dlagram ending in the ¥¥HATd word TH:, we get TS Mg as SHghTH- qThIJh-
TIT‘WFL TH:. Though one can generate the W following different schools, the
diagram will have one pre-dominant node from where arrows emerge. This node is
called a ‘root’ node and denotes the AR, Since we will be following the E\R:r@—{m s
B CCI typlcally this will be the main verb in the sentence which will be the JEARI
according to TS,

Since we follow THTTs ZMZHTH, we expect a fee=d to be present. In case foed is
not present in a sentence, we insert an appropriate verb %/ ¥dld. This is in tune

with aqH’s statement STRAHEII: FIHTEIISTISIAEI SR

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

I Agm™reH (2.3.1)
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The words in a sentence are written one word per line and are numbered. The rela-
tion of a word with respect to the other is marked by its name followed by a number
indicating the word with which it is related. We decided to choose between a word
and its number, the number. Because in a sentence, the same word can occur more
than once, and hence may lead to an ambiguity. The numbers, on the other hand, are
unique. This also means that the head of the sentence (also known as A=), w111
not | have any relation marked against it. Thus, the relations in the sentence UH: 3tieA
T are represented as:

1trq:arcnc3
2 3iad FH 3
3 qafd

0.5 Granularity

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

1. Level 1: Coarse grain annotation, as suggested in this draft,

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

3. Level 3: Semantic level annotation.

Level 1: In the sentence UH: W‘iﬁal Wﬂ%ﬁ, TH: will be marked as &l of
T=3Md at the first level of tagging. In the second level of tagging, the machine will

Ly
mark the relation between ¥H: and Wl as automatically.

Level 2: In the sentence Ye: W’l%l, Ye: will be marked as Elv_cﬁ at the cﬁrst level. At the
second level, ¥Z: by looking at the verb can be marked as W—W mechanically.

Level 3: In the sentence ¥ T4id | TSI will be marked as a Eh_cﬁ in the first level. In
the third level, one can then further mark A as an ATTH,

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

0.6 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?

From a computational point of view, we may define a sentence as one that is terminated
by either a full stop or a question mark. So here are some examples of sentences:

. QH: 99F TS|
. TH: Uidied 2t Tesid |



0.7 Proposed ®®-tag-set for Sanskrit

. g |: 9% A 91|

- TH: T A =1 o
o Iiq d T dlE g AId:IEH TETMHHATH|
. T3 T J oA W o A |

Among these, the first three have only one I%ETCNQTL while the rest have more than
one Ids«d4gs.

0.7 Proposed ®ITh-tag-set for Sanskrit

The tags may be broadly classified into two types:

1. dRIEGX: (Intra-sentential): Each of the I%ET\NES will have its own STTRTgI.
The relations within the domain of a fd&d are termed as intra-sentential rela-
tions.

2. FTRIAT: (Inter-sentential): Relations which join the two fae=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.

AR (Intra-sentential)
1. hh-H:
2. HIChcR-HrEw:

3. YU

< o E
4. FHIGEAEEE:
aIRIGL: (Inter-sentential)

5. Relations marked by sentence-connecting words.

6. Relations marked by relative pronouns.

AR~ (Intra-sentential)

1 HREHEAT(Kaaraka Relations)

11 &l

¢ oo
If the &dl is AMI&d, it is in first case otherwise it is in third case.

2

Not implemented
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The Fdl of the haed verbs may be in sixth case.

When the verb is in H%’HH'F?[ the #dl will have third or seventh case.

TH: g
1 TH: Fai 2
2 qEfd

THOT T4 |
1 THIT &l 2
2 T

ON©
|
CHO

A T |
1 TH& Fdl 2
2 TR &l 3

3 Ward

Y F TT=3fd GiaT STgerid|
1T9 %1 3
29 %4 3

4 ST FA1 5
5 STFE
111 SATRERdl

<ae: [T efie qraaid|

1 dgex: YEIsTHRdl 4
2 FesaTfrsoT SR 4
3 efige w4 4

4 qraErd

112 ATl

The SEEET is by default in JAATTSRE. In the case of verbs belonging to 3 Ildgl‘&&lcqqﬂl-llualeq%-l%
(1.4.52) the SETH is in fEarETieniE.

aaa?{: EEIEENRIER I
1 39 TETRHA 3

2 fasaTfeon sEsadl 3
3 qrEfd




HIAT 165 & qrEid|
1 HTa SEArSTREal 4
ha Ly
2 A TTIHAT 4 @ TR
3@73{3'75[4 gt
4 qrIItd @ o @
¢ .@
1.2 <H
If theEFEIis 311"341%3, then it is in 9¥HI, otherwise, it is in IEGIRIEE
The?ﬁofa?ﬂr_dtakes@ﬁﬂﬁﬁ.
THUT AH: T
= <
1 qHIT Fdl 3
v G
2 H: vH 3 @
3 T —
REG SRR
| G (>
2 S
THUT ST 3 Fd |
1 TH Fl 4

2 ST FH 3 @ al
3 T FH 4 -

4 TRad @

JH= as a FH of T4 4G,

qSH: qogH T=3Md|

Gou
1 qSF: Fdl 3
DX
Y
o=

2 qiéqH ®H 3

3 g
Ny o ~ o
The ®HHL in this sentence is justified by the HI-TTIERGR “Tdl: HHUT: GHTAR RIS TATH,

ar (3.1.7).

SN c
1.2.1 TUT%RH and JEIRH

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

g@w@mwwawl
HHIE SEHAA a1 Sreiege |l

which are f&FH®s. Out of these one FH is 30T and the other is FdT/ H¥. We decided
S o [y o
to mark them as 3TUTRH and J&A%H, instead of just ®H. This is to ensure that only

3 fogaie, IR I (1.4.51) 3fd G
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o < < <

[&hH%s have more than one %H, and no other ¥lds allow more than one %H. Further
N

the information of 3UT and H™H is also useful in transforming and active sentence to

passive.

T9TS: 71 g G|
1 99T: Fdl 4

2 T TTUTRH 4

3 god eI 4

4 3

O
14/
3

ﬁq@ﬂﬁzwg@ﬁl
1 79T il 4

2 Tt: TUH 4

3 o4 TR 4
4ged

.

¢
1
O

o ST I 9|
1 o9 i 4

2 3T Geahy 4
3 I TTURH 4

4 99d

4908
¥

122 TTaEd

qH: THE T3 |
1 T9: ®d1 3

2 T ITHH ¢ 3
3 TSt

)
N
3

1.2.3 E|'|71|37=|s"§[(8entence connector 3 ) .

I I TSN 3 9: 2Eedl

1 3% %1 3
2IEFA3 @ aaf
3 TSI SfaEnT 4 - kLl @ CIERCRINCE

4 3 TIRIHA 6 @
5 |: IR 6 @ = @
6 oTaEd.

4 Not marked in the parser

10



1.3 &UH

1.3 =&UUH

1S FARAT AGH IEEdMd|
1 15: il 4
2 FRAT B 4

Q O
3 dIH FH 4
4 3gRA @ T;T @

1.4 9HHIqHH

e SR i ggfd|
1. 298: &l 4

2. SR THEH 4
3. T FH 4

o

4. &qlid

1 @RSHIATAE: il 4
2 Rrsg awE 4
3 =] FH 4

4 <qlId

1.5 3UiqlHH,
el 91 Tl
1. J&ITd 3T9IqTH 3
> ot 3 () smerm
3. qdid -~

N

1.6 AeIHWH

If the ‘:IQT?i denotes afl , hlS or fa99 we mark them as a'Q'I'ITh‘c?IWTF{, W'\‘JWUTE and
ﬁWﬂWrespectively. The default marking is AT

TR F& TG0
1 9 &l 3
2q€13ﬁﬁwm3
3 @l

010
1

11
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1.6.1 FHISTIROH

FARF TH:
1\ e o
ZW‘EI'FIS[S 3 @ HTAT B
3 ST — wot (o)
1.6.2 SMEHUH
TH: AT )

<
1. TH: %dl 3
2. ST SZRUME 3 @ it
3. e SeRrRRu @
1.6.3 faeaisO™
e =7 el
I ACERIIPE TV
2. 3531 %41 3 @ AT, @
3. st —_

NG

2 FHHATERE:

o o

[ERIERISISEIIH

2.1  VASHUTEEH!_ T hI:

An action denoted by the verb in 2 or MM« suffix, that comes in the place of @<, and
is in the seventh case suffix indicates an action which will take place later with respect
to another relation. The relation here, therefore, is called WW_W: .

Y TGO TH: ;|
1979 F9 2




2.2 AESHUEEH_JahS:

2.2 VEASHUTEH_JEHI:

An action denoted by a verb in a ™ with 7th case suffix precedes the action denoted
by the main verb. This relation is marked as WW_‘E;WE:.
TH g 7Td | 2N: Rael: e
19 %1 3
2aH FH 3
3 Td_did
AU _JaHIe:
6
4 TARL: Fd1 6
5 flasl: FIEHTIEEFUH 6
6 3dd.

Here the relation of ﬂﬁ_ﬁl%f with 3™dd is marked as Wﬂ“’lﬁﬁ‘ﬁ_‘ﬁﬁgi. afd may
be absent, as in -

TH T ITd ZRA: Raet: nTad|

2.3  VASUEEH FHHHIS:

An action denoted by a verb in 31q or 39 with a 7"case suffix in the place of $< in-
dicated the simultaneity of the activity with the main activity. This relation is marked
by as VTAGLITEH]_THIHIS: .

TH F =i GiaT Tgerid|
1 TH &< 3

2EH FH 3

3 T3 d

VESIUEEH THEHS: 5
4 AT 5
5 ST

2.4 JHHS:

An action denoted by the verb in %dd suffix ™I, indicates the precedence relation
<
with respect to another verb. Such relations are marked as JdhIc5:.

13
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1 &1 5

2 T 3

3 el gEHTS: 5
4 MSHFH 5
5 ToSTd

<
2.5 ddHAHHAIHRIS:

An action denoted by the verb in % suffix I/ M in place of & and it is related
to an action denoted by another verb, the two actions are simultaneous. Hence the

relation here is called TAHTTEHRIS: .

T STo fUa ITesfd
1 91&F: &l 4

2 SEH FH 3

3 fiee IqHTHEES: 4
4 T3

EIEEXEIRIGH 'Q"FI'I%[

1 1&F: Fdl 3

2 I: TAHTHEHTERIS: 3
3 &4ld

2.6 VITHTHATRIG:

If fhqed suffix G/ AT is used in place of BE then the relation is called TS ETHTRIS: .

Tovh: TS Jege A=
1 ST&F: &l 4

2 SIH &M 3

3 IR AT RS: 4
4 A=At

ASF: Te2f STISTHTOT: Wit
1 qS5F: wdl 4

2 Tesi Y 3

3 TS
TTHTHHS: 4

4 st

14



2.7 GETIRERIT

2.7 CEIHERIT

q: TTvq, TR

o
1. Q: &di 2

. o Pl
2. Ve GETIRRAT 3 °

3. 2RI @

o

[ERISEELIIE

2.8 THEIA:

The relation of a word in T8 is marked as E&: of the corresponding verb.
Words such as ¥, 3¥, &, 3W etc. are the TREMIAHIARATs and hence are marked as

A,
Al TH 7H I6

1. ¥l AR 2
2. TH GI: 4

3. A HA 4

4. IeL

2.9 &g

The relation of ‘cause’ is marked by aﬂt, Sanskrit uses either ﬂ?ﬁ'ql or TEHITNNE to

mark this relation.

fareneit ersagee fommesd safd)

1 foremef wai 4

2 STHT &G 4 @ af

3 e AR 4

Ry o=y
ST q@: 4: |
1 STreamd &; 3

2 i 7 3 Crem) 5
o (=)

In the case of Wﬁ‘d’l@s the relation of gﬂ: might be between two nouns as in the
following example.

qUSH T AR
1 gueAE: 2

s (Ewia (e

3 T

15
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2.10 SIISH

The relation of a g verb with the main verb is marked as SRATSTH,

Sometjmes instead of 4, %@ﬁﬁﬂﬁs or\’C‘Hgl’ is also used with MTETEHEE to indicate
the IISI9H, These are also marked as I4ISTdH,
. . Wf\ . ~
1 ST&H &l 5
2 FRTRITEH 4 3 @ e
3 UiSgH ST, 5
4 feramoTm w9 5 @ = @ R
5 IT=TH
I VA AH IR Wi EdTH
1 STEH &l 6
2 e=H F1 6
3 A 9S4
4 T ST 6
5 VI H ST 6
6 TEHETH
B AT T Fafd|
1 BT: Fdl 4
2 TG ST 4
3 foarTesd Ao 4
4 FEfd

o

R

B g e aafd|

1 3T: Fal 4

2 ST SRR 4

3 [orTesd NI 4

4 8

|1 YU ATIUH =31 |

1 61 &l 4

2 FHIUTY YA 4

3 STIUR FH 4 o

47t G €D
Sometimes the verb with which a verb has TIHTFIRERT {§ ghided) (BH). In such cases,
the ®H of the elided verb takes a 4th case by the H?! “FepaTaTIUgEd I FHOT Tl
(2.3.14). In such cases also we mark the relation as JATSTH eg.

TR i |

1 Fe5: TR 2

2 it

JeM T=3(d |

1 T&TE TA= 2

2 Tl

&t

@ (4
i
(me

16



2.11  JUHTATHRUH

< o
2.11  JHHIATRIUH

-

dde: ITATTE: |
1?33?[:%’?3
2 STHTTH: FEHINEHM 3

o

3 A

Ts: I ARA|
13@':%7—[?3

2 FAH: FOEHFITIFUM 3
3 IR

< o
2.12  HHAHATLRIUH

g &t g A7

1 3% Fd1 4

DA FAA4

3 FH FHAHIRR 4
479

S T T2
o <
1 915 FH 3
. ¢ o\ @
2 I HHAHEHUM 3 @
3 = i

2.13 FRITfRNUH

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

o o
a TshYTIRIYUMH .

T AR A TTesia

1 && Fll 4

2nﬁaﬂ\'ﬁ$§1§4 @ il

t: 3

LT RS (7 et

2 3 fraTfRieuR 3

3 matd - FAPATASISO, @
TR TH: 3Teld | ~—

1. STRIUTEd, [FRATeRINoR 3

2. TI'F{:Eh_cﬁB @ UG

3. andid ol @

17
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2.14 dEd:

In case of a negation indicating the fT9, we mark the relation of A with verb as Jfded:
as shown below.

g2 | AR |

192 &al 3 @ e
2 7 v 3 e, @

3 sk =

AR

2.15 SSGRERT:

The words with SSIERIRE which do not indicate FNHEMRs, are marked simply as
TSI,
MATTHR Feddh S Tofed|
1 STATHE TSIEE: 2
2 JEiHH FH 4
3 BET: &l 4
4 98

216 STEEHRN:

(S &N FI01: Faid |

1 91: &l 4

2 &I SAFTIHRN: 3

3 0T FHJAHITHIH 4
4 Fad

2.17 dICHET

When there is a 99T, the relation of the first word with its repetition as second is
marked as 99T and the relation of second word will have a natural HE / STHRNHHER
as the case may be. Here are some examples.

TH: FE H 2ghd |

1 TM: Fal 4

2 et e 3 O =
3 FEH T 4 Dilishliiit
sz () (=)

18



2.18 fa=wum

W:%l%a?{lﬁll
1 TH: Fdl 4

2 ok e 3
3fh a4
43

Al 7 A |
1 &l il 4

2 O diedn 3
314313!?1“33[@11{4
4 =S

2.18 [ERINUH

ﬁflﬁms are of two types - those quahfymg the GEW and the other ones which are
{9, The f=IUTs which quahfy the 3539 are called fe=RI9UTs, and the fRINUTs which act

as fr99s will be classified as mor Wﬁ'ﬂw Here are examples.

SRNY: T|: g T=3id|
1 SRR R 2

oy
2 TH: Fdl 4 @ @ Ky
3T T4 - @
4 =3 @
I 9 24|
1 ZE =i 2
e @D D=
3 924

Compare this with ST®: TEW: g1 [R.5)].

2.19 GHEMNAGIER,

The relation of a word in ¥¥f4 is marked as @&IE: of the corresponding verb. Words

such as ‘ff, ?::I'I%l, %, W etc. are the Hl-d\lurlq\‘q%ld«l% and hence are marked as Wﬂw

Al T A 6

1. ¥l TR 2
2. O T 4

3. A 4

4. IeL

1

9
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2.20 fopTeRe
HI: TSGR I |fe |

1 T el 4

2 URSIR:
e 3

3 AT

< o
RJHHTATTEIRIITH
4

o

4 |

2.21 3MS:

IS is a special kind of feRISUT. All the S| / relation denoting terms such as 33!'[?1'&,
94, ﬁ?ﬂ, etc., are marked with STH{ER.

QI T: TH: AR

1 R

TSR 2

2 3F: ¥¥e: 3 @ Y S @ v @ ol @
3 {H: &dl 4

4 IRA

2.22 TAEHHIHRUM
T S | @ N @
or

Here the words HMHIGId or JATHATd do not have any direct relation with geTd. So in order
to have a proper ZM&gad of these sentences, it is necessary to supply the missing verb
such as & or IAE=A. After supplying this missing {341, sentences change to JEIGH,
TR J&Td or TTE I99=d UeTd and then the relation of UElGH with «dded word A6

is that of EFEI . Similarly the relation of ST with I9fE=T is that of maﬂw
Whenever @9 word is missing in a sentence we mark the relation of ITHTd with H&¥d

as SAGHHATEERRUM following the T * TR FHIGTEEH =,
T STEd Sed
<
1 TH: &l 3
" O
2 TG, TR 3
o (49

3 G
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223 fearom

2.23 feraum

TH: ARy 3R STRal

1. gAY faom 2

2. TN FIAHFIFHIM 3 @

3. TH: &al 4
PR ()

2.24 AIAEINT:

When a FISAT and 3TN takes an accusative case-marker, we mark the relation
of such words with the verb as JHEINT:,

TH: {1 1)
1. TH &A1 3

2. HIEH AT=EanT: 3
3. 3Tdid

°
2.25 AU Qe
When a FISaT4 and Wﬁctakes an instrumental cases, we mark the relation as such
words with the verb as STqd31:.

TH: T |

1. T &l 3 @

2. HIGH Y1 3
3. STelid @

G&ll
STchPf:

2.26 YW

There are certain words such as €, ¥4, W, Zfd etc. whose relations are decided by the
meaning of these words. There is no other suffix indicating their relations. For exam-
ple, the word 9 marks the negation, the word ¥ indicates the past tense, €9 indicates
the similarity. However, some words such as 3fd, @ etc. indicate a variety of relations.
For example, gfd sometimes is used to indicate the e @&, while sometimes it is used
to indicate Fl'l:l'l'fr‘?l sometimes it is used to indicate the Eh'fl The word W9 sometimes in-
dicate IATH (emphasis), sometimes ATINU. When such words are related to two
words, and one of the relations is a %Ik / EFR_:RR, then the other relation is marked
as T, Otherwise, we mark the relations as Jfq@iT and amﬁ and when they are
related to a single word, the relation is marked as @ I«d:. The word ¥I=: here stands
for 9d-9GH-dd-ANA-T4. That is, if the relation is with T, then it is T9-TF9-TFa:,
if it is with ¥, then it is 7-TFG-EF=w:
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Annotation Scheme for Karaka Level Tagging and Guidelines

2261 ™

FEI1: HYLET FE(d |
1 FS0: Fal 4

2 [YUET A 3
3 F@id

4 T 3 R

2.26.2 ¥

¥ 39 g6 =4
1 =+%: &l 4

b (e (o (i (o)
3 9E w4 4

499

2263 W

TH: T et A
1 TH: &l 4

2.26.4 34

GidT 1Y - eS|
1 € el 4

2 I AT 1
3aFH4
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2.27 ATFIHRHIAIGE:

2.27 JEIEIAAE:

E TR TESEY 3 |: IEed)
1 3% &1 3

2T FH 3 @ aaf
3 TSR aTeRIRH 4 o EICE i @ N,
4 3 THFADEE: 6 o

5 9: IR 6 @ ° @

6 3Ted,

3 IYUQEET: (Upapada-Relations)
J94gs are related to other nouns or verbs by specific relations such as % relation or
ferae T etc.

Upapadas may be classified in two different ways.

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

We discuss each of them in detail.

All the 399¢s demand a specific vibhakti on the preceding noun. But when we look at
their relation with other words, we see that they fall under 2 categories.

3.1 [RETIIRA-SIIS R R

There are six types of qu?:ﬁm"l%ﬁs namely Wﬁm, w:aa?ﬁm, etc.

3.2 IAATIRA-STIGANT:

Here are some examples:

3.21 H@iﬁlr_g: (Reference point for direction)

I GRA: gaT: Gied |
1. T Heg¥ferRg: 2
2. URA: AR 4
3. g&l: Tl 4

4. |




Annotation Scheme for Karaka Level Tagging and Guidelines

3.2.2 JoAleg: (Reference point for comparison)

TAHA el TH: R

1. T JSTeg: 2

2. el HIEHIAEEHRIM 4
3. UH: Fai 4

4. 914

3.2.3 [NIMEEOM (Locus showing the domain)

g: 9o &H: R |

1. 9: ®di 4

2. TS TR 2
3. &9: Fdl 4

4. <IRA

3.24 ﬁ‘él'cl'{UWL(Determination)

geipeeiic sl
1. ¥ feramom 2
3. T=Ad

3.25 W(Purpose)

WW\WI
1. THME ST 4
3. 3

3.2.6 IFATES: (Exclamatory)

ot for g |
<
1. Gl SRINd[™h: 2

RS GS O Gy

3. ¥4ag

327 W& (Association)
THUT T Hia 9+ I=3(d |
= <
1. THUT_HE Hashdl 2
- S
2. G Fdl 4 @ @ Ky

4. T3
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3.2.8 fommel: (Dis-association)

TH 9% T9H: Fad |
1. TH_ger feree: 2

2 ¥ i G e G €O

3. add

3.2.9 @Ml (Possessor-possessee)

i 3y T @l |

1. el &l 4

2. T1Y & 2 @ ot

3. T FHGAHTATEOH 4 @ < @ PG, @

4. JIRT

3.2.10 ®d: (Source)

RATSAT, R ITET atd |
1. ERTAd ®ia: 4
2. Tl TSIt 2 N ot
3. T Fdl 4 .‘—.‘—.‘—. G () G
4. YETd
\ L) .
4  JqRIAVFT: (Inter Sentential Relations)
When a sentence has more than one I%ETdS, then the relation between the two dT&ls

formed by these two faeds get established in three ways :

1. Connectors such as Pﬁ, 9], etc.

2. Connectors which occur in pairs.
[N <
3. Sentence connector gld as dIHRI%H.

4.1 Connectors such as l%hﬂ, U], etc.

Such connectors join two sentences, which are complete individually. Hence after
the first sentence the second sentence start with Tshrd/%Jand it connects the two
sentences with 347;1?117?[ and AT relation.
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TToleg;: e, ST [Shed eRUETd A Hh: |
1 9Toieg: %l 3

2 e FH 3
3 I,

4 Toheg AT 3

5 ahUgld.
AYTGEH 7

6 A Tae: 7

7 Heh: ITIANT 4

4.2 Connectors which occur in pairs

When sentences are connected by pair of connectors such as:
1. afg afé
2. T quny
3. Id: dd: /3Ad:
4. 9qiad drad,

here we mark the relations between each of the individual sentences separately, and
mark the relations between the main verbs in each of the sentences with ql% and HT':&&,

etc. respectively by @R T and START and the words Ife-afe etc. are connected with
each other by the relation fefcaeae:. e.g. Afe o =i afe 9 Waa: EH_ SRS |
1 3¢ fcaea: 4
2ot (i
3 g=aie faarl 1
4 qfe feeaemama: 1
5 o7 %l 8
6 ad: TEIER: 7
7 TEH.FH 8

8 SARTHATRT STFANT 4 S\ TR
N

Thus the overall head/ H@ﬁfl@ of these sentences is STRTRSATH,

T 37 g TG Fid T ATy T Sl 7 e
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4.2 Connectors which occur in pairs

Id: Y A IANT: I, dd: Tt | STgad: TRl
1 9q: fcaa==T: 6

2 THY A 5

3 | Uldud: 4

4 HAFTE: el 5

5 I Jfa@r T 6

6 dd: e 1

7 qETEt TR, 10
8 = TN 9

9 IFFHA: Fdl 10

10 TR TART 6

o [aN o o
Many a times, one of the two connectives from 9lq dlg, UMY dAANY , Id: dd: /3Td:, ATad,
didd is absent. In such cases, while annotating the sentence, we provide the missing
word in parenthesis as below.

T SSE AR o1 Wad: T ARy
1 &9 & 2

2 St Tt 3
3 afe SRt 7

4 3@ F7

5 Viad: SEIEwER: 6
6 TEHFH 7

7 AFTHSATH

T T3 A 318 Wad: T ARTHSTH |

1 & &1 2

2 §=31 T 3

3 =d ARt 7

4 I FA7

5 Vad: TEEER: 6
<

I o =3 T8 Wad: I8 SANTHS|
1 afe Igant 7

2 @&H F 2

3 goie TfeEnt 1
4 3% F1 6

5 Vad: TSR 5
6 TEHFH 6

7 RTHSTH
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7Y g TG FHaTe JUY TETEt I | nTEd)
1 3/ %=1 4

2 9% forRimurg 3

3 T Y 4

4 FAa HIERT 5

5 QY STFART 9

6 Tt ST 9
7 J: FAT 9

8 A "faod: 9

9 ITEd,

4.3 GHFd:/g9_FHd: (Conjunction)

Coglsider a sentence TI;J-T: diar = JdqH IT=3d:. In this sentence, both TH and GidT are the
Fdl and 94 is the &H for the ¥ M, So we may be tempted to mark the relations as

GO
Gy G,
FH

But the aﬁa does not reside in TH and Hidl seperately, it resides in both {H and e
together simultaneously. This is exactly is the meaning of ", which indicates TH=4.
The qﬁa resides in the @H=Y of TH and Gidl. We mark the relations as below.

Since ¥ is considered to be a function (ﬁl?ﬁ"») word, it just illuminates the meaning
and for establishing relation between the words, it is considered to be a meaning 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 gov-
erned by the verb, or the whole group of words is governed by the verb as one unit.
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:

TH: Tid1 = 3 Tsid|
1 T8 ga_Sgd: 2
2 A &l 5 —

3 < FY=IEIAH: 2
ATAFAS @./ ")
5 =i

Here the relation between ¥ and &fdl 1s marked as F=IAA®:, and the relation
between TH and &l is marked as ﬁq_ﬂ'ﬁlﬁﬁ .

When we group the word ¥ with the second conjunct represented as follows.
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TH: a1 9 3+ TT=2fd |

O

SEDIE

1 T¥ g9_aq=a: 2
2 Gl el 4
3aHH 4

4 TF3I

1 9 9 O ™
1 U9 g4_ag=d: 3
2 ¥ qH=gEiaE: 3
3@ &l 6

4 9 GgEIdaE: 3
5o w4 5

6 TS

TH: 9 3 < 9 TT=a1H
1 U9 99_99qf=d: 3

2 = F=Ea: 3

3 3% %l 6

4 9 FHEIITE: 3

5 T FH 5

6 TSI

NREREISES

When the verb shows concordance with the groupy
then the %% is in the whole group and not in(the i

=
NREREINES

f words conjoined through =,
ividual items. Hence in such

cases, the relation is marked with the complete group as shown in the annotations of

following sentences

TH: GidT SeHUT: = 9 T~ |

1 TH g4_aq=d: 3

2 dian g9_Tgr=a: 3
3 SEHUT: G9_FHC: 5
ECE Y

5 Tegted

5 History

The first tag proposal for kaaraka 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.
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This tagset was compared with the existing tagset of Hindi Tree bank, and a prelimi-
nary work of tagging of 100 sentences from HIFEUHTY, and the sentences from 15
and 16" sargas of g Ve, using this proposed tagset was taken up.

Based on the inputs we received, we had several meetings on kaaraka tagging at San-
skrit 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. KV 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 kaaraka tagging—

Prof. KV 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 Tagset of Dependency Relations implemented in the
Parser as on July 2019

T — AR
+ TSR
. FEFTA: » STFTIHRR
_ &l » dredn

» TSRl « ferrom

« ARSIl » FEITIEER,
e - frrm

. TEIEH R

g + TAGHHITERIR,

» TNOTRH o«

.« TR o
- U - TG
- §EEH « ATRIRH:
— STIeH, . SUYCEERT:

— SR, _ weaifeg

» ISR, _ geilg

« CRNTERRRIT, TS

MRCED) Beau] o e
. — e,

. FHACTERT: N
~ — T,
—  TerasRaTET:
- JRNATEE:

« VAU _ SRS s

< —_ =

. TASEUTEE_ QS RoeE

« VTESEUTHEH_HHHIS - -

<

. G - @

< =~

« TARAHTAERS: - ©id

« ATTIEAHRIS: . ARIACEE:

*W _aﬂ;ﬁqﬁ
~ R _ o

*\amusq - ¥ TEm

« TREANTTH, .

¢ o - TfEa:

» AT,

. TR - TS

. FraTREeTE — IR
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