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Introduction

A Simple Artifact Description

Towards the end of the archaic period, coins were used for
transactions. This particular coin, which comes from that
period, is a silver stater from Croton, a Greek Colony in
South Italy.

On both the obverse and the reverse side there is a tripod
(vessel standing on three legs), Apollo’s sacred symbol.
Dates from between 530-510 BC.

(All examples from Karamanis & Manurung, 2002)
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Extracted Facts
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use-coins(archaic-period)
creation-period(ex5, archaic-period)
madeof(ex5, silver)

name(ex5, stater)

origin(ex5, croton)
concept-description(croton)
exhibit-depicts((ex5, sides), tripod)
concept-description(tripod)
symbol(tripod, apollo)

dated(ex5, 530-510bc)
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Introduction

Natural Language Generation

(1) Towards the end of the archaic period, coins were used
for transactions. (2) This coin comes from the archaic
period. (3) It is made of ...
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Given a list of entity sets fy,

argmaxg,es, M(fn)
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Information Ordering as a Search Task Ordering

Algorithms

The Simple Algorithm
Given a list of entity sets fy,

argmaxg,es, M(fn)

... explained

1. for each permutation f, of f
2. compute its coherence according to a metric M

3. keep f, for which M is maximal
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Information Ordering via Local Coherence Orserng

Algorithms

A Simple Coherence Metric: NOCB

Count all utterances that refer to at least one entity from
the utterance that precedes it.

... formalized

nocb(Up, ..., U,) == [{x:0<x < nA Cf(Use—1) N CF(Uy) # 0}
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Example

(0) Towards the end of the archaic period, coins were used
for transactions.
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Example

(0) Towards the end of the archaic period, coins were used
for transactions. (1) This coin comes from the archaic
period.
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Example

(0) Towards the end of the archaic period, coins were used
for transactions. (1) This coin comes from the archaic
period. (2) It is made of silver. (3) It is called a stater. (4)
It comes from Croton.
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(0) Towards the end of the archaic period, coins were used
for transactions. (1) This coin comes from the archaic
period. (2) It is made of silver. (3) It is called a stater. (4)
It comes from Croton. (5) Croton is a Greek colony in South
Italy.



NOCB Example inormatn

Algorithms

Example

(0) Towards the end of the archaic period, coins were used
for transactions. (1) This coin comes from the archaic
period. (2) It is made of silver. (3) It is called a stater. (4)
It comes from Croton. (5) Croton is a Greek colony in South
Italy. (6) On both sides of this coin there is a tripod.
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Example

(0) Towards the end of the archaic period, coins were used
for transactions. (1) This coin comes from the archaic
period. (2) It is made of silver. (3) It is called a stater. (4)
It comes from Croton. (5) Croton is a Greek colony in South
Italy. (6) On both sides of this coin there is a tripod. (7) A
tripod is a vessel resting on three legs.
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Example

(0) Towards the end of the archaic period, coins were used
for transactions. (1) This coin comes from the archaic
period. (2) It is made of silver. (3) It is called a stater. (4)
It comes from Croton. (5) Croton is a Greek colony in South
Italy. (6) On both sides of this coin there is a tripod. (7) A
tripod is a vessel resting on three legs.

nocb(Up, ... ,U7) =6

The ordering is suboptimal!
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MY HOBBY:
EMBEDDING NP-(OMPLETE PROBLEMS IN RESTAURANT ORDERS

SAMPLER PLATE 5.80

—— SANDWICHES ~—

— APPENIZERS ——~

MIXED FRUIT 215
FRENCH FRIES 275
SIDE 5ALAD 335
HoT WINGS 3.55
MOZZARELA STIKS 420

WED LIKE EXACTLY §15. 05
WORTH OF APPETIZERS, PLEAGE.
( . EXACTLY? UM
HERE, THESE PAPERS ON THE KNRPSACK,
PROBLEM MIGHT HELP YOU OUT.
LISTEN, I HAVE Six OTHER
TABLES TO GET To —

—AS FRST S POSSIBLE, (F (DURSE. WANT
SOMETHING ON TRAVELING SALESHANT /

\
LEITR

RARREIE L 65

Taken from http://xkcd.com/287/
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O(n!) complexity
10 entity sets mean 10! = 3,628, 800 possible orderings. 20
sets can be arranged in 2,432,902,008,176,640,000 different

orderings.
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Complexity Considerations Ordering

Algorithms

O(n!) complexity
10 entity sets mean 10! = 3,628, 800 possible orderings. 20
sets can be arranged in 2,432,902,008,176,640,000 different

orderings.

The Task
Find an algorithm which frees us from having to look at all
possible orderings to find at least one good ordering.
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Basic Idea
Evolutionary Algorithms (EA) try to find (near-)optimal
solutions based on selection and gradual random
improvement of individuals and stop when

» the population converges or

» a specified number of iterations is reached.
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randomly generate initial population P[0]
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Algorithms
n=20

randomly generate initial population P[0]
do:

compute nocb for all p in P[n]

create P[n+1] by
mutating good orderings
combining two good orderings
copying best orderings

n +=1

until P converges or n > max_generations



EA Results

Karamanis & Manurung, 2002:

Information
Ordering

Algorithms

Text name | size | Target | Mean Max
stater 10 7 6.482 8.0
tetradrachm | 10 8 7.602 9.0
drachma 11 9 8.384 10.0
kouros 18 13 14.022 17.0
amphora 20 17 15.328 19.0
hydria 23 20 16.783 | 20.8 (1)

Experiment Setup

4000 generations, 50 individuals, elitist ratio of 0.2, only

Crossover, 10 repetitions.



Information

Finding a Better Coherence Metric S

Comparing Coherence Metrics

Coherence Metrics

For the evaluation, treat a number of existing texts as if they
were generated according to a given coherence metric M.
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Finding a Better Coherence Metric S

Comparing Coherence Metrics

For the evaluation, treat a number of existing texts as if they
were generated according to a given coherence metric M.

Coherence Metrics

The Classification Rate
Given a sequence of entity sets B and a metric M, the
classification rate v is defined as

Equal(M)

v(M, B) = Better(M) + 5

Better(M) and Equal(M) are the percentages of orderings
that are, according to M, better than or equal to B.
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M . NOCB Coherence Metrics
Vn>0Cf,.1NChH #0

M.CHEAP
Vn>0 CP,—1 = CB,

CP,,: The referent of the first NP in an utterance.
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MNOCB Coherence Metrics
Vn>0Cf,.1NChH #0

M.CHEAP

Vn>0 CP,_1 = (B,

M.KP

Combination of M.NOCB, M.CHEAP, Vn CB,, = CP,,
(salience) and Vn > 0 CB, = CB,_1 (coherence)

CP,,: The referent of the first NP in an utterance.
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MNOCB Coherence Metrics
Vn>0Cf,.1NChH #0

M.CHEAP

Vn>0 CP,_1 = (B,

M.KP

Combination of M.NOCB, M.CHEAP, Vn CB,, = CP,,
(salience) and Vn > 0 CB, = CB,_1 (coherence)

M.BFP
CONTINUE > RETAIN > SMOOTH-SHIFT

CP,,: The referent of the first NP in an utterance.
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Comparing Two Metrics M, M,
Take n B
» for each B;, compute v(M,, B;) and v(Mp, B;)
» the metric with the lower score is better for this
utterance

Coherence Metrics



Results

Comparing Two Metrics M, M,
Take n B

» for each B;, compute v(M,, B;) and v(Mp, B;)

» the metric with the lower score is better for this

utterance
M.NOCB is
Competitor | better | equal | worse
M.CHEAP 18 0 2
M.KP 16 2 2
M.BFP 12 5 3
n=20

(Results from Karamanis, Poesio et al., 2004)
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Information Ordering with Local Coherence

» the desired order of information in a text can be
modelled with notions from Centering Theory

» good orderings can be found quickly using evolutionary
search algorithms
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Final Remarks Ordering

Coherence Metrics

Information Ordering with Local Coherence

» the desired order of information in a text can be
modelled with notions from Centering Theory

» good orderings can be found quickly using evolutionary
search algorithms

Problems with Local Coherence
Orderings found using local coherence metrics might still be
incoherent to a human reader.



Information

References Ordering

Introduction

Algorithms

[ Karamanis, N. and Manurung, H. M. (2002).
Stochastic text structuring using the principle of
continuity.

In Proceedings of the Second International Natural
Language Generation Conference (INLG-02), pages
81-88, Harriman, NY, USA. Association for
Computational Linguistics.

@ Karamanis, N., Poesio, M., Mellish, C., and Oberlander,
J. (2004).
Evaluating centering-based metrics of coherence.
In Proceedings of the 42nd Meeting of the Association
for Computational Linguistics (ACL'04), Main Volume,
pages 391-398, Barcelona, Spain.

Coherence Metrics

References



(O B = <=

Q>



	Introduction
	Algorithms
	Coherence Metrics
	References

