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1 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 (dyotaka) words?

1.1 What is the intended level of semantic tagging?

In the sentence,
T (.
what is the relation between ¥ and TAA? Is TS an AW (locus) of the action T or



is it a FA1? Taking into account the reality, one would like to mark the relation as Se@¥Ol. The
relation of AT is a better representation of the C‘H%i STd. whereas the relation of Eh?ﬁ is faithful
to what has been coded by the morphemes, thereby representing the 3Isq ST . Thus there are two
distinct levels of tagging. The relation of Fdl can be marked just by looking at the suffix involved,
whereas to mark the relation of aqﬁ:ar{m, one needs to know the “E’l’i "

We, at this point in time, decide to mark only the information coded by morphemes,

and thus confine ourselves to the 3sg ST , and not to the g S .

1.2 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,

T g9, el FMSH, TT=3(d.

the relation between ¥: and Wl is not marked explicitly by any suffix. On the other hand
TI%'I%T, being in kartari prayoga marks the karta. T#H, which is the karta, thus takes the prathama
vibhakti. In other words, the relation of karta between TH: and 7%8fd is marked in the abhibhitatva

(agreement). But the relation between T: and T is not marked explicitly by any suffix. @I

provides a special rule ‘HHId%qj_th\l: '@ﬂhlc\’a , which states that in case one activity preceeds the other
one and they share the EhT'ﬁ, then the preceeding activity takes ‘U’ suffix. Therefore the knowledge
that T®: is the Fal of Wil as well, is not marked by any morpheme, but is the result of the inference:
since Qi has W1 suffix and it preceeds TI?J'[%I, the Fal of IFsid and 9l should have been the same.
In other words the knowledge that TH: is Fal of Gl is a TPIHA and hence we do not code
this relation also.

From the two relation viz. the W between W@l and 7%3fd and the qﬁwavq between H:

TS, appealing to the rule HHI-I%&%@I: ‘@%I%, one may infer automatically that TH: is also the

Tl of dia.



1.3 dyotaka versus vacaka pada

We mark the relations between padas, where pada is a ‘ﬁl%w 9qH . For example, the relation
of T=3fd with THA: is that of karta. A 9g may be either a =% or Ad®. Consider a sentence

THUT FE Hidl 9, =31,

In this sentence, ‘@& marks the relation between THU and T, This ‘|8 is not a vacaka, but a
dyotaka pada. But still, since it is a pada according to Panini’s grammar, we mark the relation

between THIT and T& and @& and Gidl.

(o (e Y () o
()

The other alternative would have been to mark a relation between THUT and Hral directly and
call the relation He9Hd, as shown below

(o () oo
© =

But we decide to mark the relation between 98s whether they are =% or Jid®. Hence
we prefer previous figure rather than the later one. We treat other dyotaka padas such as ‘iti’,

‘eva’, etc. in a similar way.

2 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 TH: and T is called Fdl and is marked with an
arrow from 99 ending onto TH:.

The relation between 3gd and 9 is called %8 and is marked with an arrow from TEfd ending
onto ¥Mgd. We name the relations using 9¥HTd words.

From these diagrams, one can get various FMea s following different schools, by focussing on ap-



propriate nodes.

Elf
- =
For example, starting with ¥#: covering all nodes, and terminating at the main verb, one

gets the ERICTU MG as W—W—Wa If we traverse the digram ending in
the JEH word TH:, we get AdThs eZE as INARHH-THTES-HadH, TH:. Though, one can

generate the FMegaM™ 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 ﬂ'@ﬁflﬂ Since we will
be following the ERICTU Mg, typically this will be the main verb in the sentence which will be
the ﬂ@ﬁfl@ according to TR

Since we follow 3Rl 5“@,751\1‘5[, we expect a fae=d to be present. In case fae=d is not present
in a sentence, we insert an appropriate verb 3TRd /?il’q’l% This is in tune with IqRS ; "STRRIIINI:
TGRS (FarTs, 2/3/1)

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 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 I%IT\IW), will not have any relation marked against it.

Thus, the relations in the sentence TH: TG =T are represented as :
1 TH: &l 3

2 figd FH 3

3 G



3 Granularity

The relations proposed by Prof. K V Ramkrishnamacharyulu(2009) are given in the appendix.
As one can see from the relations, they are very fine grained, each of the karakas e.g. being sub-
divided into many. Though the fine-grained karaka analysis is necessary for deeper analysis, as well
to handle cases of divergences between languages, it also needs a good understanding of Vyakarana

on the part of an annotator. We suggest 3-tier tagging as follows:
e Level 1: coarse grain annotation, as suggested in this draft,
o Level 2: sharing of relations, and fine grained annotation (This may be done machanically),
e Level 3: semantic level annotation.

a) In the sentence

TH: T, Gl TSH, T

TM: will be marked as karta of 3/=3Md at the first level of tagging. In the second level of tagging,
machine will mark the relation between T#: and Wl as Fal automatically.

b) In the sentence

o T4

w2: will be marked as &l at the Ist lavel. At the 2nd level, ¥Z: by looking at the verb, can be
marked as Gﬂqﬁl')l-qu_cfcf machanically.

c) In the sentence

T T

A will be marked as a karta in the first level. In the 3rd level, one can then further mark 1O
as an SRR,

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

4 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 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:
TH: T Il |
TH: FfdfaH 2mest Tresfd|
feheg ®: 1S 9 931
TH: @i fuafa =)
Afe & 3o AfE o W TR, SIS

7 7 g I W o 9 |

Among these, the first three have only one faewa 9gH., while the rest have more than one e~

Yas.

5 Proposed Karaka tag-set for Sanskrit

The tags may be broadly classified in two types :
1) intra-sentential : Each of the fof&w g will have its own STRTFT. The relations within the
domain of a fd&w are termed as intra-sentential relations.
2) inter-sentential : Relations which join the two fd@ds or the arguments in the domain of one
faed 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.
1) intra-sentential :
1.1 HICh-E=:
1.2 FRHA-TE:
2) inter-sentential:
2.1 Relations marked by sentence-connecting words.

2.2 Relations marked by relative pronouns.



5.1 I GH:
<
5.1.1 =dl

If the %l is IR, it is in JUHT otherwise it is in I,
The &l of the e verbs may be in 6th case.
When the verb is in Hﬁﬂﬁﬁ, the Fal will have 7th case.

(1) TH: 99|
Nt
2 9=
(2) THE THH YAl |
1 T %l 2
e B Bl
sy | G-
3 @
(3) THUT 7|
2
(4) TH T TT=s5Ta Hian STgerid|
1T %l 3 et
23 & 3 b @ e
3 BT G 6 e @ i @
4 G &A1 5
5 AU




5.1.2 SEAISTREAl

(5) ZaE: TR e gr=aid|

> N <
1 dac: TSRl 4

2 TR SEaEdl 4
3 afigH 9 4
4 qraErd

5.1.3 SAaEAl

The SEEFAT is by default in ﬁ?ﬁ'ﬂﬁﬁ

(6) e [F=aTRT=0T I

1 dag: SEisThRdl 3 @ st
2 fsafersion sriisaRat 3 At @

3 qradid

In case of verbs belonging to ‘lf&gﬁ&HﬂdHHl*le@q%ﬁ%(l/4/52) the SESEHRAT is in &AM,

(7) T a1 &R T |

1 AT SRR 4 gwm

2 AIH, TEISaHAl 4 srehraenel
A ICD - s G
4wy (o

5.1.4 TERIEAl

In Sanskrit we also come across usages where, in addition to the Fqe® and Q?J\T?Jih_tﬁ, there is a

R as in the following sentence.



5.1.5 A

If the FH is RIRA, then it is in F9HI, otherwise it is in TEaTATERIE.
The 9 of a Fad takes TSI,

(9) THOT AH: T

Enil
()

1 TH &l 3

2 Im|: &Y 3
3 = @

(10) 2, SE@|
2 S
(11) THOT IATET: JME 3|
1 T &l 4

. af
2 ISTET: FH 3 r - @
s w3 | (5

4 ThId




-Begin—added in karaka workshop dated 15th and 16th April 2011————

karma of Y ¥lq
(11.a) TSH: ISTH, T30

1 91&F: &l 3
TG
29&gH ®H 3 @ o

3 §=3id oI

The FHERT in this sentence is justified by the G- fTEERES (Tdl: FHOT: GHFRGHIC=SAME, a13.1.7)

-end—added in karaka workshop dated 15th and 16th April 2011———

5.1.6 A and GEIFH

In Sanskrit there are certain verbs
(FETUg R TR THe e |
FHGER TCH a1 @eieF=erd. )

which are l%ﬁ%s. Out of these one FH is YT and the other is 9|/, We decide to mark them

as TNUEH and ﬂ'@ﬁs{l, instead of just %H. What is the advantage of marking them as T and <,
as against simply as FH? The simple reason is, the information of whether a FH is I or & can

be marked easily and this will be useful for machine learning at a later stage.

(12) 3TrATS: I g e |

1 Ti1es: el 4 @ o
2 37 U 4 o -
3 g7 gy 4 i

43 @

10



(13) 79T TT: g7e, gard| ‘
1 35 Fell 4 @ -
2 911: INUERHA 4 -
3@‘15@7’9&4 ( ) e @

4gEd (=)
(14) o1 TS I S|
~ <
137 Fat 4 @ -
2 TSI HTwH 4 @ _— @
3 o T 4 SRS,
aH

4 Ed

5.1.7 SUMH

(15) 915 FAFAT AISH, SEREA|

1 915: &l 4

2 FRIHAT FOH, 4
3 dIH, A 4

4 IETAM

Eali
PR,
Ezi

5.1.8 GHIQHH

(16) <ac: STRIUTE T, gaTd |

1. 39: &l 4 @ -
2. SR e, 4 -

° @ Eas @
3. M. FH 4

s 7 ()

11



~ <

2 R FwEEE. 4
3 =TS FH 4

o

4 <qTid

-Begin—added in karaka workshop dated 15th and 16th April 2011

Sometimes the verb with which a verb has &= @& is elided (F). In such cases the FH of

the elided verb takes 4th case by the §= W@hﬂaﬁf{ = HH Ee: (2.3.14). In such cases also we
mark the relation as S eg.

o (’:
TgM TFS31d

5 Jqid
() "o )

5.1.9 JYIqHH

(18) TeaTd. U1 eifel|

1. 98Td, UG, 3 ST
= ()

2. QU &l 3

3. qdfd @

5.1.10 ST

Unlike other ®&s, we subclassify STl into GRNTIFUM, FISTFEUH, and SR, If the
lZIET?IQI denotes éﬁl, TS or [99 we mark them as iﬁlﬁ\‘dﬂ?{ﬂﬂ, FISTEFUH  and TSRO, respec-

12



tively. The default marking is STfeUM,

(19) 9T+R: g8 4l

1 9 el 3 @ i

2 g8 ANEUE,. 3 @
3 g9

(21) AT TH: ST
1 3T TSR 3 @ e
2 TH: &l 3 i %
3 T, @

(22) TH: IFEAEM, ST

1. TH: %41 3 @ .
2. ST, SRR, 3 Lk @
3. ST,

(23) HiE =51 3| ‘

1. Tl feratE, @ R ‘
2. T3 &l 3 @ aat @
3. 3

13




5.2 HHATERER:
5.2.1 TN

The relation of a word in @& is marked as §&I: of the corresponding verb. Words such as i,
M4, B, 3 etc. are the HRMEHERATs and hence are marked as FETIEAHT,

(24) ¥ TH 7M. I

= ~

1. HI GHIEATERH, 2
2. qH T 4

3. 9 FH 4

4. I

5.2.2 YINEH

The relation of a gg-d verb with the main verb is marked as S=H,
Sometimes instead of 3, Jq fRIRE or ‘319 is also used with 92 to indicate the YANTH, These
are also marked as SFEFH,

(25) a:]g’ =~ P N o S o

1 9&H &l 5 @
it

2 AR, FH 3 , ~
Eet TR
o N BT
3 ufdgH S 5 @ @ = -
4 FreeaH, #9 5 @

5 TT=31H

14



(26) BTH: THIAE fOST T4 | ‘

1 T Fai 4 @ e ‘

2 STHFAE T, 4 i
3 ferrend s 4 e

s G

(27) BT I A T4t

1 B: Fdl 4 @ -
e b
2 ST YA, 4
o (ot e it
3 a4 SRR

e =

5.2.3 dE=EH

When the relation of a %lﬂ’?;lr_d word is not with the verb but with a noun, it is Hﬁ?fl, asin:

(28) G: TSHME ek FHIUM |

<
1 99 g 2
. TR Enid
2 3q&: &l 3 @ @
3 STRd

15



5.2.4 &4

The relation of &g: is marked either by AT or TEHIEMRE as in the following cases.

(29) fereneft sremaem foames a4

1 fermelf et 4 @ ot

2 AT &G: 4 q

3 e S 4 @ feieur] @
frerrert

4 99fd.

(30) STreaTd, H@: &: |
1 Sreard, &q: 3 @ 3
i R

3 Tg: ()

In case of &Y ¥ds the relation of &4 might be between two noun as in the following example.

(31) qUeA T: RN
1 queA &g: 2
g? £t st
ram s | (PO (=)
3 ITRd
5.2.5 dGEl

When there is a 39T, the relation of the 1st word with its repeatition as 2nd is marked as T and
the relation of 2nd word will have a natural & /SRR as the case may be. Here are some

examples.

16



(32) TH: F FH | ‘

1TI'F[:<'=bT-ﬁ4 ‘
\ () o
2 T e 3
AEAT
N dieHr
3 T TR 4 @ @
4 23

(33) TH: T Tk ggTidl

1 T|: Fal 4

N (7)o
2 f& diemn 3 =
swwis | (D ()

o

4 &qnd

(34) TN A TS T

1 & &l 4
(e

2 O Jiwan 3 . e @

3“3.'\ ~ 4 @ T e

o

5.2.6 FERATRSUH

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

(35) N AT A s |

1 &6 %l 4

G
2 AT ST 4 afito
@ fpafeetyor @

3 AaH fRafaRieum 4

4 TRt @




(36) TT: AV A

19 &3 @ -
2FE RO 3 mﬁw‘[

3 vrEtd

(37) STRIUTEd. TH: |
1. STETTEd, fRaREeE 3 @ et

2. TH: %l 3
3. eTid e

5.2.7 SO

The words with SSifeM& which do not indicate FREHIES, (see example 3rd and 11th) are marked
simply as TEFER:.

(38) AT Teclsh BTEAT: T&T~d |
1 STATIHE TErEwaw: 2 fecar:
v G -
2 GEFH. FH 4
(i

3 BEM: Fa 4

4 gafed

5.2.8 [aRUM

When the EHB"T/ gEHiferfh: indicates the ﬁ‘éﬁTUI'FL the relation is marked as ﬁ‘rJSITUI'FL

18



(39) Tt FEM T AT ‘
1 37t oo™, 3
2 FEI Fal 4 @ — @ Wﬁjﬁ @
3 TEEINT FHJEHITRTT 4 @ e

o

4 A

(40) T FOI SEERT A
197y feramom 2
2 FEI Fl 4 @ — @ Wjﬁ @
3 TEEANT FEHITERT 4 @ il

4 IRA

5.2.9 3GEwER:

All those cases where TTfUTi< has given special rules indicating the use of fa¥ftRs without any asso-
ciated FNEEEA, and which are also different from the 399g fRifths, are marked as ¥@==T:. Here

are some examples:

(41) NS AT FOT: Td4d |
1 91 &l 4
(5
2 3TET RATEEA: 3
“ . s G
< ~ SRS
3 FHO1: FGEAIEH 4 @ @
4 Fqd

(42) TH: 7Y @ Fdqd|

1 9: Fal 4 o
2 Ty e 3 @ @
3 < ~ 4 Bl pat=cof e

e e 4 | () (o)

49dd

19



(43) 3Tn: fam. 22 <ivay, TR

1 3R RIS 2

2 fad wgEmEIETE. 5
3 3¢ faRNUH. 4

4 I Fl 5

5 S

5.2.10 I

Fad in g4, form is ambiguous and has 4 different senses as observed by Panini. The s govern-

ing these senses are :

a) Jg-IgS! FeRamal feraeTrarg.

b) FISTHIISE TG,

C) ARSI IS TRHEE R T
d) Ty STEHey

In each of these cases the relation of - word is different. Since these can be disambiguated
with the lexical and syntactic information alone, it was decided to have the following tags, in ad-

dition to the S5 (5.2.2) which accounts for a). We give here examples for remaining tags.

20



d) |: 39 T1d @\e: AR

5.3 Fg-HA-GwE

5.3.1 TEHS:

An action denoted by the Fidd suffix Tl or a verb in W with TEIfrTR: indicates the precedence

relation with respect to other verb. Such relations are marked as C@ﬁv‘l@

21



(44) TH: T e FMST =B

19: &ai5
25WH M3
3dial w5

<

4 AMAHH, %®H 5

o

5 T=3Td

(45) T & 370 T2RA: Rea: R

1 TH % 3

29 FH 3

3 7 qEES: 6

4 ZERY: FA1 6

5 Rerel: A TAHITERT 6
6 $T¥d.

5.3.2 GHI[%IS:

An action denoted by the %d= suffix 2Iq/2MH, when is related to an action denoted by another

verb, the two actions are simultaneous. Hence the relation here is called GHIA®IS:.

(46) TSH: TS e, =3

19 Fdi4
: S
2 JSH FH 3 : @
. o
3fEq  EHHES: 4 @

o

4 3T=31d

22



(47) T15F: TA: TG ‘
IEISEX Fal 3 it ‘
2 IEI: GHERIS: 3 LT @
3 Hfd. @

(48) TNSH: ITTS: &

1 a5: & 3
2 IUIE: (V) THRIS: 3

o

3 &did

5.3.3 VESIUNEEHI- ST hIS:

(Note : Change in the tag name) An action denoted by the FEraTQEE! in the place of &< indicates

an action which will take place later with respect to another relation. The relation here therefore

is called 3TdHhIS:.

(50) 3TrY, ETe=HOTY Hig: d: |

197 #4 2

2 IO STeeaEle: 4
3 Higa: & 4

4 T (M)

5.3.4 MIASHUEEN_JaHIS:

An action denoted by ™ with 7th case suffix preceeds the action denoted by the main verb.

eg. TH a ITd |d aR: fad: e

23



Here the relation of 3d_Hfd with 3ad_ is marked as W&Wﬂ‘ﬁ_‘ﬁﬂgz. afd may be absent, as in

T 9 I1d 33N et enfaq

24



Here the relation is marked between ¥1d and TWad.

5.3.5 VGSIUTEEH THETS:

An action denoted bye 1q or 294 with 7th case suffix indicated the simultaneity of the activity

with the main activity.

(49) TR T TF=3(dl EiaT STFE|

179 F 3

294 %9 3
3 TS (A ISAUEH_ THRS: 5
4 Frar F1 5

o

5 TG

5.4 foRmum

faRI9UTs are of two types - those qualifying the 32&4 and the other ones which are fd4. The fazuTs

25



which qualify the BEW are called ﬁffﬂUTs, and the T=9Ts which act as f¥9s will be classified as

< o < o
HJGHTTIRLH, or FHEHATANYRLM, Here are examples.

(51) SR TH: T TS|
1 SEN: foRivom, @ - e »
2 TH: &l 4 -
. vt {0
39 FH 4 e
4 T3
(52) TE a1 9241
1 79 Ry 2
o ! Ea
2w
399

Compare this with J%: 2E: 6| (47).

(53) <aea: AT AR|
1 3aga: Fal 3 @ ot
s ),

2 FATGH: HGEHINHRTR, 3
3 st @

(54) 1S5 TEM: RA|
1 aTe5: & 3 @ T
2 TAM: FIGHEHE, 3 @ TR @

3




(55) 3% @i I 7| ‘
1 o %l 4 @ i ‘
2l FH 4 o
3 T FHGHATREOE 4 e SR @

499 @

COEICERICRERT
196 %A 3 (e
2 FEH FHGHTEFUH, 3 R @
&
3 9&q

5.5 relations determined by the 9qs

In all these above cases the suffixes determine the relations.

Now we see examples where the relations are determined by the 9ds rather than fenfers.

These are of 3 types:
a) Conjuction/Disjunction
b) 399

Q) GH: (all the remaining)

5.5.1 a) Conjunction/Disjunction: TR / F=AL:

Consider a sentence
TH: a1 9 g9, IT=3a:
In this sentence, both TH and HidT are the Fdl and IqH_ is the FH for the Hrg T,

So we may be tempted to mark the relations as

27



But the 4o does not reside in T8: and &id seperately, it resides in both TH and ®Idl together
simultaneously. This is exactly is the meaning of "=', which indicates &=4:. The %Jd resides in
the 9=4: of TH and @rar. Hence this is marked as :

From the figure it is clear that the FJd is in the TH=4:. We mark the relations as below.
Consider another sentence
TH: = Eiel = T, Tl
Here also the analysis of the sentence is same as the previous one. However there is an extra ¥ in

the sentence. We leave one ' unrelated as below:

28



(56a) TH: = Hidl = 3 TT=3d:
1 T¥: Sf=aH. 4
29-
3 Hian TfEaE. 4
49 %A 6

5399 FH 6
6 T=3d:

Cases of ellipsis (TATRN:)

Sometimes there are cases of (3TAENR) ellipsis where either the verb or some of the arguments

from the previous sentence are carried forward to the next sentence. Let us see how to tag such

sentences.

a) elipsis of verb
T I TTSSid Eian 4.
Here by qian <, we mean Gid1 = 9 31, So the analysis of this sentence will be:

So only minimum words that are needed to show the relations are repeated. The word 9 is

not repeated.

29



b) Ellipsis of one or more % s

Consider the sentence
TH: T 731 FSq, WEfd .
Here there is an ellipsis of the noun T: in the 2nd sentence. So we repeat the noun in and enclose
it in the parenthesis’()' to indicate that this has been supplied by the annotator and mark the rela-
tions as given below.

1 T9: %l 3

2 a9 FH 3

3 IS SEaH, 7
4(II'H:)<'=b_cﬁ6

5 %H. FH 6

6 @Efd T=aH. 7

5.6 YA

In case the sentences or nouns are joined by dT, the relation is marked as 3=Ja¥: instead of HHf=dH,
The following examples are self explanatory :

a) TH: F9T: 1 T30l

30
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Sy

& &

f) & & geeaan a1 3d daw= a1

R BGHHIAIE PRV,

= @ T

g) & & FHaAT IqaT qah= a1

32



5.6.1 b) SUUGEMIR:

All the 399¢s demand a specific vibhakti on the preceeding noun. But when we look at their rela-

tion with other words, we see that they fall under 2 categories.

(c1) JU4qs are related to other nouns or verbs by specific relations such as karaka relation or
forRmeT etc.

Here are some examples:

(57) aicA T TH ZER: T4 |

1 YaH YT 2
2 @Y foRiSuT 3
3 qEE, 5

4 TRA: FA15
5 qEgfd

(58) TTTEA THIY FZTE: e |

1 A IUIGERE: 2

2 G ST 4 @ S e

3 TRME: & 4 et @
4 9~ @

33



(59) THH_ Afa: g |l \
1 T, JUUGEE: 2 ‘
2 ST: SRR 4 @ SR o —
3 F&: F 4 — @
(=)

4 |f=d.

(C2) Some 399G;s are related to other nouns and the relation is indicated by the 399qs them-
selves. E.g. consider the sentence
THUT &€ &l 9 Tl
Here the relation between THU and &l is marked by ®&. TH has Al [t which is an IT9GfRR
due to '®@&'. '@ indicates that whatever & relation &dl has with the verb, TH will also have
the same F relation with the verb. In such cases, we mark the relation between THUT and % as
iR Tt and @& and HIdl as TGART. This way of tagging is more close to the ERIIECES way of naming
the relations. The '&8' relation is between TH and Hidl whose Jf@RT is TH and aﬁ@'ﬁ"ﬁ is ©ia.

(60) THYT e Hial 3 T
1 TR ST 2
iy | (Fn (T (),
3 e &= 5 o
47 FH 5 @
5 i
Q) Others/38: There are certain words such as 4, 9, W, 2(d etc. whose relations are decided

by the meaning of these words. There is no other suffix indicating their relations. For example,
the word 9 marks the negation, the word ¥ indicates the past tense, 9 indicates the similarity.
However, some words such as §fd, @ etc. indicate variety of relations. For example, gfd sometimes
is used to indicate the TE&E®H, while sometimes it is used to indicate THIY, sometimes it is used
to indicate the ®H. The word T sometimes indicate FSM (emphasis), sometimes 3TIRUT. When

such words are related to two words,and one of the relations is a FNE /FNHN, then the other
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relation is marked as @&, Otherwise, we mark the relations as Sf@nT and 31?-@"?[ and when
they are related to a single word, the relation is marked as @¥«:. The word ®¥«d: here stands for
Id-989-ad-qn9-T%=:. That is, if the relation is with T, then it is T-TRI-T&:, if it is with 9, then
it is A-TRY-HE:

Most of the times, these words are ambiguous, and the contextual words help in disambiguating
them. We do not disambiguate them at this level. This task will be taken up in the next level of

annotation.
Here are a few examples of such relations:
In the next two examples, '3 indicates the 'Tsa&@®Y', while in the third, it marks the sentence

completion. Since in the first two, 2’ is related to two words, we mark the relation as SR and

31gART, while in the third, we mark the relation as TF=:.

61) THTT T: T T 2

--—-New Example
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61a) A, Ifd TH=A TH: ITE=d)

62) S[AATH, 3l STEA JgH, ST

Gy
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64) FIT: AYLET TEd F|

(T
arffevor
(e )

65) Feg 39 gd =4

O O e O O

66) TH: T8 Gl A

aﬁﬂnﬂﬁaﬂvﬁ
et
=)

67) TA: Gral: Hafd W |
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69) TH: TH. A ToS1d

e Wf
Eil
[y

(70) ©ran 1Y a =M | ‘

1 e wal 4
: -z

2 Y T 1 — @

swws | (R)T ()

4 T3

(71) Tresiifeh: GERQt: gk T qUMET |

1 dresiifeh: Fdl 5
Zﬂéﬂlﬁzmﬂ @ it

3 e ferdion 4 S o s @
soiwis | T (D

5 Ut

5.6.2 99

In case of a negation indicating the g/ TS, we mark the relation of 5 with other two words as

SfqE@n T and STGERT as shown below.

(72) 92: 9 9: ARAN
1. 9Z: &l 4
2. 9 SgEnT 1 . srRminft . g . e @
3. 9&: iRt 2
4. Aa
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5.6.3 €Y

(73) STSH, IS T faheeA|

1 313 e 2

. ON.
o o e @
3 g Pt 4 | (s e ()

4 e faEe: 2

5.7 A Note on TSGR, ATETE: and &

We have used three relations viz. TSE=RT:, AMEERT: and T, A note on use of these terms is in
order.

A noun with S8t Mfe: is related to other words by one of the following four relations:

a)asa Fdl, with the Fad (as in example 2)

b) as a Eh'f[, with the Fq= (as in example 11)

c)asa IEI‘JSIT'TI"{ (as in example 38),

d) in all other cases it is marked as a TSwE=:

We use the relation flﬂ'ﬂ'l?sl?q:, if the relation between noun and noun is not because of I99gs, and
Panini has given a rule for the use of special f&¥ft in such cases.

In case of I993s where one of the relations is a nameble, the other relation is marked as <. In
case of 3&3s linking with the nouns, if the relation can not be named using any of the existing
names, and there is no {9k marker marking the relations, and when the word itself indicates the

relation, in such cases we mark the relation as @ <:,

5.8 Inter sentential Relations

When a sentence has more than one fd€wds, then the relationss between the two d@s formed
by these two fd&ds get established in three ways :
a) connectors such as e, W=, etc.
Such connectors join two sentences, which are complete individually. Hence after the first sen-

tence, there will be a full stop and then the next sentence begins with fwg/9%q etc. We do not
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mark such relations, and thus these words/nodes will remain hanging in the trees.

74) foheg G: U169 T

O
Gl
Qs &

&
&

b) Connectors which occur in pairs when sentences are connected by pair of connectors such

as:
o [y
e afe
TG Iy
Id: dd: /Ad:
qiad, didd,
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 afg and afg, etc. respectively by

iR and aqﬂ?fﬂ'?l and the words ql%—?—l% etc. are connected with each other by the relation T,
e.g.

75) afe & gesid dle o' Waq: IEH, AR |

Thus the overall head /J@&ARR of these sentences is STFTHEATHH.
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76) T I g TEE Faa q=y e g S SRl

Many a times, one of the two connectives from afe H%, MY qAY |, Id: dd: /37d:, qTad, ardd, is
absent. In such cases, while annotating the sentence, we provide the missing word in parenthesis

as below.

(78) T, T=Bfd dfe ST Wad: I AR

1 (3fE) Tw==: 4
2 @, & 3

3 T=3 TlaqEn 1
4 TfE STgEntt 8

5 7€ Fll 8

6 ad: NS 7
7 IEH, 8

o o

8 ANTHHTH
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(79) T, F=3Id d, T Wad: T ANTHSATH|

1 (3f) T 4
2 @ %l 3

3 g3 feEr 1
4 9q, SIgANT 8

(80) Afs @, ST T8 Wad: & ANTHSATH|
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(82) THI A ANTA: qd: TSR 7 TH: | ‘

(83) Fd: THA 9 IAWTA: TIRIGUET A STgHa: |

1 9d: §%«d 5

2 THY RIS 4
3dTEA: 4

4 INTA: (M) Tfqan T 1
5 (ad:) ITgERT 8

6 TIRTIETET ST 8
7 4 9Eeg: 8

8 T (3TTT)

(84) THI < IANTA: Id: TSIGEET = A |

1 (ga:) G&w 5

2 T4 RIGIHL 4
3R 4

4 VT (M) TfeEn T 1
5313:3ﬂaﬁ8

6 SERITIETE! TR 8
7 489E: §

8 T (3TRT)
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(85) A TH: FHETT Al GRS Fid ST = MU JHA, 2 09 | Afd: TRl ‘

1 afs &F==: 10 ‘
2 TH: &l 5

3 GHgTw faRIE 4
4 Tt wqfaaH,

5 qREdad. JreErt 1
6 ITET: VST
7 Fd &g 5

8 ST, HYfaH 9
99 FH 5

10 1Y STgERT 11
11 JH, IfaEnT 12
12 g TgaRT 15
13 @@ &= 11

14 7 FS=: 15
15 @fd: &1 16

16 3TRa
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(86) T, 3T *IUTIH 7Y @) ‘

1 S RRaTreRIEe 3 @ - ‘
2 3 w1 3

ot
3 SIuTH @ argarft @
4 9191 START 3 @ e @

5 festH sifcrnt 4

(86.a) AN ATH V&1E: STHIA)

1 AR St 2
2 1 STIERT 3
3 e: Fdl 4

4 3ME 3

C) o <
When sentences involve relative pronouns, in addition to marking the relation with the verbs,

these pronouns also indicate relation among themselves. Let us consider a simple sentence

7 E: d IoAwd, T ol aadT:

In this sentence, we see two sentences, viz. I T d ‘13*’17;[, and W= a3 &gat:. Each of these two
sentences is complete in itself. But the pronouns dd, and dd, refer to each other. This relation is
different from the relations we have seen so far. This is an g relation, which is indicated by the
meaning of the HMicdig®s, and not the suffixes. It is not necessary that the two pronouns ¥d. and dd.
be in the same fadfh:. Therefore, the relation between such words is marked by co-indexing them.
Thus, instead of marking any relation between the two, we append an index “i' with both Id, and
dd, as 99(-i) and d= (+i). Note the *+' and *-' signs. '+' indicates that dd, has an expectancy and *-'
indicates that Id. satisfies that expectancy. In case there are more than one relative pronouns, we

use other letters such as ‘j', k', etc. Here are a few examples as an illustration.
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88) TH: T ITw3iel Wi AT O =31 |

(90) =1 AA: g YA T ol e |

1 TA(-i) STerRTT 4
2 AE: FH 4

3 g SFIIRI 2

4 T5a

5 W

6 TA(+i) SATERRL 5

7 & ®41 5

In case any of the co-relatives is missing, we supply it in parenthesis, while annotating. Here

are a few more examples.

46



(91) T FaT: I A4 g I | ‘

1 (@)(i+) AferRL 2
2 A= 3 3 Fl 2
4 TA(j-) AR 7
594 FH 7

6 g TR 5

7 gead

(T=)(i+)

(92) T A: FHF el HYL: FeATd|

1 TE(-1) FISITEEL 3
2 AE: F1 3

3 ety

4 TEI(+1) TSR 6
5 T & 6

6 Al

(93) TIX: FArd ey He: A

1 (TET)(+i) SATTHT 3
2H{(:ﬁﬁ3

3 At

4 F)(-i) FIHIHRL 6
5 H: &l 6

6 TNt
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(94) HeI: Fufd A1 AGL: A
1 (IET)(-1) FHISITETHTT 3 ‘

2 H9: Fl 3
3 afd
4 A(+i) BRI 6

5 T F 6
6 T

Note the following example. Here the words ddd, and dl9d, are the indeclinables.
(95) ATEd. ST U0 A FIgead drad, 3¢ ST
1 9re9d, @ 5

2 319, Fdl 5

3 HIUIE TR 5
4 qEHA: 5

5 fagsad

6 didd. 9&I«: 8

734 FH 8
8 TR

5.9 Misselleneous

Consider a sentence

e, Sed
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Here the words 9TEIGId, or 3MECId. do not have any direct relation with geid. So in order to
have a proper 2saM of these sentences, it is necessary to supply the missing verb such as 2T&& or
Iqfe=d. After supplying this missing {1, sentences change to
TG, 6 Uerd.
or IE IqFrFH Herd
and then the relation of MMEIGH_ with AT&d is that of . Hence we mark the relation of qEReld with
e as GHRAT-FY. Similarly the relation of & with Sfe=d is that of @M, Hence we mark

the relation of 3T, with S&id as FaRA-AFUH following the ik B FHUGTTR .
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Following table gives a list of tags used for annotation.

SRRl TR, S e | qe
A & TorRd e
e feRaferzieoTy FO, TSiawE
TR, e, TR, R
A, | S ECIBETUL HHHIS
FISIIRUH, | AAERIS [ERRIBEaU | [GELEEY
SUGCEER: | e gl AT
feire FOEHTITRUR, | FHEAEHRON, | ST
AL
6 History

The first tag proposal for kaaraka tagging was prepared by Prof. K V Ramkrishnamacharyulu and
was presented in the Third International Sanskrit Computational Linguistics 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 Sankshipta Ramayana, and the sentences from 15th and 16th sar-

gas of Sundar kaaNda, using this proposed tagset was taken up.
Based on the inputs we received, we had several meetings on kaaraka tagging at Sanskrit

Academy and University of Hyderabad. The first meeting was from 24-26th July 2010, the sec-
ond was from 7-9th Sept 2010, and the third was on 21-22 Oct 2010.
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