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WHERE is the information about the relations coded?
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Prioritizing Multiple Analysis
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HOW is the information coded (explicitly or implicitly)?
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Another criterion for prioritizing Multiple Analysis
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Taking into account all the above consideration, now, we
propose a mathematical model to get the 393 of a

sanskrit sentence mechanically.

Let each word in a sentence be represented as a node in a
oraph. The relations between nodes are represented by

the directional labelled edges.
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Given a graph G with n nodes representing n words of a
sentence, the task is to find a subgraph of G which is a

directed tree.?

A Tree is a graph in which any two vertices are connected by

exactly one simple path.
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Each node consists of one or more cells, each cell
representing one morphological analysis of the word
represented by the node.

We break the problem into three parts:

e Lor a given sentence, draw all possible labelled
directed edges between cells of one node to that of
the other.

e Identify a subgraph T of G such that T is a directed

Tree.

e Prioritize the solutions, in case there are more than

one possible directed Trees.
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Task 1:
Let a 5-tuple (i,j,R,],m) represent an edge labelled R from
the mtP cell of the 1'1 node to the jth cell of the it node.

In other words this 5-tuple represents a relation R from

the mth morphological analysis of the 1th word to the jth

morphological analysis of the ith word.

Let Cl[i,j,R,l,m|] = 1, if such a relation exists, else = 0.
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Based on the available information in a given sentence in
the form of TR fEdad, favf®, and T ETETTSLOT, the
cost matrix is populated with Os and 1s.
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Task 2:
Following constraints are imposed on the matrix C

e A word can’t satisfy its own expectancy. i.e. a word
can’t be linked to itself. Or in other words there can
not be selt loops.

> irkCli, J, Ryi k] =0

e A word can fulfill only one expectancy. i.e. a node
can have at the most one incoming arrow. This also
ensures that a word can have only one valid analysis

per solution.

Zj,R,k,l 0[27]7 R7 k; Z] =1
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e If a word has both an incoming arrow as well as an
outgoing arrow, they should be through the same cell.
ViVvj
> rin Cli, 3, By lin| + 30y = Cla, b, Ry 1, k] <1

e If there are more than one outgoing arrows through a
node, then they should be through the same cell. i.e.
there can be only one valid morph analysis per word,

per analysis.
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e There can not be more than one outgoing arrows
with same label from the same cell, if the relation is
a kaaraka relation. i.e. there can not be two words

satistying the same kaaraka role for the same verb.

e If all the nodes are plotted in a straight line, then
they should not intersect each other. i.e.,
if Cli,j,R,k,1]=1, then
VoVyClu, v, w, z,y| = 0,
ifi<x<kandu<ioru>k
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Task 3:

The solutions are prioritised using the conditions
specified below.

e For each of the analysis, the distance is measured as
d = Zz’,R,j diRj7
where
— diRj = ‘j — ’L‘ *th,
if Cli,a,R,j,b] = 1 for some a and b.
d;r; = 0 otherwise.
— wtr = 100, it R marks a relation with an upapada,

= 10, if R marks a relation with a verb,
= 1, otherwise.
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This takes care of

o ATTZT (HTLH relation is preferred over the

HTHTATTE SR CTH)
o T=TH:
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DEMO
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Some real life problems:

Ta<T TeHu SIqaT T fgd: TH: g4 a7 ]
T Tl dledl W¥greed qra-rg e
ATITH T4 THIH ATIEY Fcdl aqi=aagToT: o
T THHTUT: & a9
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Some real life problems:

Ta<l TeHu SIadT T dfgd: TH: g4 a7 ]
TEEHT: Tl dledl M¥gIaed qra-rq adey
ATUTH I THH ATTAT Ficd[ S -HdE@GTIT: T
T THHTUT: 9 FI9

& O TT:7
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Some real life problems:

Ta<T AeHUE Sadr I gigd: TH: 4T a7 T
TR Tl dledl Mg qra-rg edes
AIITH I TFHH ATIAT Ficd[ S -HdE@gTIT: O
T THHTUT: 9 I

T g4 g7 el ... T FGa
Is it not violation of HHI-lchcichbl\l : ‘;I\OCIGhIQI?
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Some real life problems:

Ta<l TeHu SIadT T dfgd: TH: g4 a7 ]
TEEHT: Tl dledl M¥gIaed qra-rq adey
ATUTH I THH ATTAT Ficd[ S -HdE@GTIT: T
T THHTUT: 9 FI9

Should the anvaya of ITedT be with dledT or =3 ESE
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Some real life problems:

Ta<T TeHu SIaaT T dfgd: TH: g4 a7 ]
TEEHRT: TGl dledl M¥graed qra-rg ade
ATUTH T THIH ATTEY FcdT aqi=aqgToT: o
T THATUT: G FGE

AT T AT ALh GEa: F7
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