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Overview

This presentation will cover the following topics:
o Motivation
o Morphology of compounding
e Consequences for Processing
e Implementation
a Concepts of evaluation
Q

Open issues
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M otivation L

o GermaNet contains only a limited number of
compounds.

o Compounding is a productive phenomena.

o The number of possible compounds is (virtually)
Infinite.

e Compounds are widespread.

o We need to handle them somehow!
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Design Decision

If a compound is not present in GermaNet, | try
to find its parts in GermaNet.

Semantic relatedness is then somehow calcu-
lated with these parts.
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M or phology L

Morphology basically consists of three fields:
a Inflection

a Derivation

e Compounding
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M or phology

Morphology basically consists of three fields:
a Inflection

a Derivation

e Compounding

e We are interested only in compounding.
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Design Decision L

| do not care about derivation and inflection.
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M or phology

e Compounds consist of several parts with different
parts of speech.



M or phology

e Compounds consist of several parts with different
parts of speech.

a A general rule for a (two part) compound would be:

X — Z+X
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M or phology

e Compounds consist of several parts with different
parts of speech.

a A general rule for a (two part) compound would be:
X — Z+X

@ This can be seen as a modifier+head structure.

V Niels Ott: Combpounds and GermaNet (Seminar: Lexical-Semantic Processina in NLP) - 2005-12-17 — n.6/24



M or phology L

e Compounds consist of several parts with different
parts of speech.

a A general rule for a (two part) compound would be:
X — Z+X

a This can be seen as a modifier+head structure.
a A traditional analysis uses binary branching trees.
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M or phology L

a In German, there are bounding morphemes, or rather
bounding suffixes. (Langer, 1998)

o Examples: Aktion-s-plan, Hund-e-htte
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M or phology L

a In German, there are bounding morphemes, or rather
bounding suffixes. (Langer, 1998)

o Examples: Aktion-s-plan, Hund-e-htte

a This extends our rule for two part compounds to:
X — Z+B+X

e Bounding suffixes are productive but there are no
reliable rules for them.
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Examples

N—N+N
N—A+N
N—V+N

Eisenbahn, Sommerhut
Kleinholz, Grofsmaul
Gehweg, Startbahn
dunkelblau, hellgelb
fahrbereit, trinkfest
haushalten, radfahren
Zwischenbericht, Vorschule

, p. 40)
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Problems L

There are bracketing ambiguities. Consider these
structures:

N N
/\ /\
Madchen N N N
handel(s) N N Schule
| | handel(s)
schule Madchen

How should my computer know the difference?

=
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Problems

The modifier+head assumption often fails from a
semantic point of view. ..

Pferdemarkt Markt, der Pferde verkauft
Computerproblem Problem mit einem Computer
Ohrenarzt Arzt fur die Ohren
Profilinguist Linguist, der Profi ist

The examples above are perfectly logical.

=
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Problems L

The modifier+head assumption often fails from a
semantic point of view. ..

Jagerschnitzel Schnitzel, gemacht aus Jager?
Froschmann Mannlicher Frosch (Head on the left!)
Mann, der ein Frosch ist? (Sense?)

Kunstlermarkt Markt, der Klnstler verkauft?
Herzblatt L7

These cases are weird!

=
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Problems

e Some compounds work perfectly logically.

a Others require knowledge that is hard to model by
software.

e There are linguistic devices that can handle this

_ i 1 NN

phenomenon. (Bhatt 1991, p. 44, Langer 1998)
e ...but that’s too much for this project.
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Design Decision L

Compounds consist only of two parts.

(and maybe a bounding suffix)
| call these parts Atoms — they are not divisible.

An Atom may be any entry in GermaNet — even
a compound itsself.

Niels Ott: Combpounds and GermaNet (Seminar: Lexical-Semantic Processing in NLP) - 2005-12-17 — n.12/24



Welghting Atoms

How important should the parts of a compound be?

Concept 1 : The heads are more important than the
modifiers.

Simplified for the comparison of a compound WW; and a
normal word Wh:

1-rel(A,Wa) 4+ ... +n-rel(A,, Wa)
IL4+...4+n

rel(Wyi,Ws) =

(Building a weighted average.)

=

Niels Ott: Combpounds and GermaNet (Seminar: Lexical-Semantic Processing in NLP) - 2005-12-17 — n.13/24



Welghting Atoms L

There are some problems with this approach:

e From a semantic point of view, the head often is not
the major concept!

e Pferdemarkt is a kind of Markt,
e ...but Froschmann is either a male frog or a diver.
e Herzblatt is none of its Atoms.
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Welghting Atoms L

How important should the parts of a compound be?
Concept 2 ;. All Atoms are equally weighted.

Simplified for the comparison of a compound W} and a
normal word Ws:

rel(Ay, Wa) + ...+ rel(A,, Wa)

rel(W, W) = count(A)

(Arithmetic mean)

=
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Design Decision L

All Atoms are equally weighted.

(I hope that this works well enough.)
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Crossover Relatedness L

This leads us to the combination of 4 distance

measurements:
Word 1, Atom 1 - >  Word 2, Atom 1
Word 1, Atom 2 - >  Word 2, Atom 2

With an arithmetic mean:

1
rel(Wy, Ws) = 1 (rel(Aw, 1, Aw, 1) +rel(Aw, 1, Aw, 2)+

rel(Aw, 2, Aws,1) +rel(Aw, 2, Aw,y 2) )

=
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| mplementation

Compound 1

Wordpair Compound (Atom 1, Atom 2)

, .
(Input) Splitter Compound 2
(Atom 1, Atom 2)
=
=
=
O
@)
/ \ Lo I I I
Relatedness measure %D A E
for wordpair Al 3l E
- -
One measure per Crossover Relatedness
@n‘ and method/ Measurement
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Compound Splitting

e Most compound splitters work using a dictionary
resource.

e They split by all possible full words from the
dictionary, plus bounding suffixes:

Aktionsplan
Aktion#s#Plan
Akt#lon#s#Plan
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Compound Splitting

o GermaNet can be used as a dictionary resource.



Compound Splitting L

o GermaNet can be used as a dictionary resource.
o Simplified sledgehammer approach:

Atom1#BoundingSuffix#Atom?2
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Compound Splitting L

o GermaNet can be used as a dictionary resource.
o Simplified sledgehammer approach:

Atom1#BoundingSuffix#Atom?2

e The bounding suffixes are not arbitrary.
(See Langer (1998) for basis of implementation.)
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Compound Splitting L

o GermaNet can be used as a dictionary resource.
o Simplified sledgehammer approach:

Atom1#BoundingSuffix#Atom?2

e The bounding suffixes are not arbitrary.
(See Langer (1998) for basis of implementation.)

o We can not split what is not in GermaNet
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Compound Splitting L

o GermaNet can be used as a dictionary resource.
o Simplified sledgehammer approach:

Atom1#BoundingSuffix#Atom?2

e The bounding suffixes are not arbitrary.
(See Langer (1998) for basis of implementation.)

o We can not split what is not in GermaNet

e And we can not measure relatedness with what is not
In GermaNet, so alright with me!

=
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Relatedness M easur ement

e The backends for relatedness measurements are
exactly the same as in the SIR_author tool.

-w Semantic Relatedness for GenmalNet - X

Word 1 |Gurke | Word 2 [Tomate |

POS (Jany ®npoun Cverb (Jadi POS U any @ poun ) verb O adj.

| Jiang & Conrath gcn) |V|
| Compute || Save
Info Word 1 Info Ward 2
Gtem of "gurke". gurk -~ | Btern of "tomate”; tomat -
Concepts related 1o this stem: Concepts related to this stem:
Concept 1; { (Curke 1) pos: n } Concept 1o (Tomate 1) pos: n
{] [l 4] Dl

Relatedness Trace

[ »

cnCamparator trace
Comparison of synset "gurk” (1) and synset "tormat” {13
na lcs in information content map. set lcs'ic = 0.
distance is: 15, 122562 11409695

Bhortest distance is: 18.12256211409629

-

[*]

1]

Jiang & Conrath §cn) rel (distance) = 18.13256211409699
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Relatedness M easur ement L

e The backends for relatedness measurements are
exactly the same as in the SIR_author tool.

a Difference: Relatedness is measured using an
iIntermediate level that applies the crossover
relatedness of Atoms.
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Evaluation L

There are no results from evaluation yet. Some concepts
and thoughts:

V Niels Ott: Combpounds and GermaNet (Seminar: Lexical-Semantic Processinag in NLP) - 2005-12-17 — n.22/24



Evaluation L

There are no results from evaluation yet. Some concepts
and thoughts:

o Take Google measures as the baseline.
e Make measures with the program.

o Rate the measures as correlation to the gold
standard.
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Evaluation L

There are no results from evaluation yet. Some concepts
and thoughts:

a Open issue: Does the program maybe perform worse
on non-compounds than existing tools do?

e This should possibly be taken into account during
evaluation.
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Open | ssues

Q

GermaNet coverage: Many Atoms are not present,

the compound splitter fails.

Crossover relatedness:
Some measurement methods work only if the
compared Atoms have the same POS.

Weighting of crossover relatedness:
Is the arithmetic mean good enough?

Compound Splitting: Several issues. ..

...and others to be found by evaluation.
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Thank You!

This is the end. Questions?
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