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Abstract

People can identify similarities and cor-
respondences between narratives in every-
day life. For example, an analogy with the
Cinderella story may be made in describ-
ing the unexpected success of an under-
dog. In this work, we present an approach
for identifying retellings of the same nar-
rative. Our method depends on finding
correspondences between narratives, by
considering similarities in terms of plot
events, resemblances between characters
and their attributes, as well as their social
relationships in the narrative. We quan-
tify these different facets and infer the
best alignment between characters of any
pair of narratives, to define a story-kerpal.
which characterizes the similarity betWean
the two narratives, and can be efiiciently
computed. We empirically eva hats dux
method on a novel dataseta%577< ovis
remakes from Wikipedi¢. Our opr¢ach
yields a 14% relativey imy_hveme t in ac-
curacy over a compe. ive ba life.

1 Introductio:.

The abilifszto unaggstan - narratives is a fundamen-
tal cognitiie Ski..... xmans use narratives to share
infafl "won, »s well as learn social and moral
n rms (C ttseaall, 2012; Miller and Mitchell,
15 33). Pec ple also routinely invoke narratives to
makc Wise of the world. They accept narratives
thadadhere to familiarity and our experiences, and
reiCct or reinterpret those that appear unfamil-
iar (Herman, 2003). Thus, automatic understand-
ing of narratives is a prerequisite towards develop-
ing a human-like understanding of the world, and
has been a long-standing goal of Al

Spoorloos (1988)

/ADutch couple, Rex and Saskia,b

on holiday in France. Saskia enters
the petrol station to buy drinks and
does not return. Three years after
Saskia's disappearance, Rex is still
searching for her. Rex's new
girlfriend, Lieneke, reluctantly helps
him search for Saskia. Raymond
confronts Rex and admits tk
kidnapping; he says he will reveal
what happened to her if Rex comes
with him. Raymond takes Rex to the
rest area. He pours flox a cup of
drugged coffee, anf.. s him the
only way to learn what i ened to
Saskia is to_experience it aself.
Rex drinks “fee and aw s
buried in a be yuric wnd ..

" 4

The Vanishing (1993)

Jeff Harriman goes on hcatn'«

his girlfriend.Diane, whe “isappeals

withoutd =" at a g\ station.
Thred wvears | ater, Jefi 's still
obsess Wit Faut what
happenec. e day, barney Cousins

at I door and admits
that was | sponsible for her

disappe. ince. Cousins promises to
show Je what happened to Diane,

t on! if he agrees to go through
1. ume thing. Jeff is taken to the
g4 station, and is told that if he
drinks a cup of coffee, he will
discover Diane’s fate. He does, and
wakes up to find he has been
buried alive. Jeff's girlfriend, Rita,
traces him and his abductor, and

\fcovers what has happened. ... /

Sigure 1 ZHiample of (condensed) movie sum-
1._wies wih similar narratives. The plots corre-
spoi. ylo movies Spoorloos (1988) and The Van-
ishing (1993).

Advances in language technologies have tradi-
tionally focused on sentence-level processing of
language and comparing sentences in terms of
their syntax and semantics. This is most evident
in their success at tasks such as semantic role
labeling (Palmer et al., 2010), paraphrase detec-
tion (Madnani and Dorr, 2010), recognizing tex-
tual entailment (Dagan et al., 2013), etc. On the
other hand, document level understanding of text
has been studied only from the narrow perspective
of tasks such as entity linking and event corefer-
ence resolution (Lee et al., 2013). In particular,
the question of identifying when two documents
are similar in terms of narrative (cognate with the
question of when two sentences are semantically
similar) remains largely unexplored despite rele-
vance to multiple domains. As an example, given
a news story about a current political event, a ana-
lyst working in the digital archives might identify
similar stories in the past. Similarly, by analyzing
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stories from different folk cultures or mythologies,
researchers in the humanities can identify interest-
ing similarities and correspondences between sto-
ries. This suggests natural value in developing
methods and evaluation tasks for narrative level
understanding of language.

In this paper, we address the task of identify-
ing similar narratives by taking into account two
kinds of likenesses: (1) plot similarity (2) corre-
spondences between characters in the narratives
(based on attributes such as name, gender, promi-
nence, and social relationships with other char-
acters). Our approach is based on finding opti-
mal alignments between pairs of narratives, and
defining a story-kernel between them. An impor-
tant note is that the approach is unsupervised, and
hence does not require labeled data or training'.

A significant issue in computationally exploring
a subjective issue such as narrative similarity is the
availability of annotated data for exploration and
evaluation. For this work, we created a dataset of
plot summaries of movies, which include pairs of
movies that have been identified as remakes (see
Section 4 for details). The underlying idea is that
remakes of the same story would retain prominent
elements in terms of narrative theme, even while
they look superficially different. Figure 1 shows
an example of two such narratives, condensed here
for brevity. We frame the ability to identify sGch
retellings of the same story as an objectivagmea-
sure for evaluating narrative similarity.

The rest of this paper is structured asyfollovig.
In Section 2, we briefly review réla. ddnerdnie
in computational narratives apd®isv ur. nrsfand-
ing. In Section 3, we desgf Ye our '\ ‘preuch and
define our story-kernel f6r na. tive ¢ milarity. In
Section 4, we describe ¢ s data: % and its basic
pre-processing. Jil Section™ hwe present results
from empirical,éve atioi of our approach includ-
ing quantitativeyas we hag qualitative assessment.
Finally, i8%astiony6, we conclude with a discus-
sion and scie direcaons of future work.

ouri_in cuatributions in this work are:

. We i1, ‘oduce the novel problem of character-
izing/similarity between narratives, and for-
mulate this as a ranking task.

2) 'We present a story-kernel that quantifies nar-
rative similarity by considering correspon-
dences between pairs of narratives using a
character-centric approach.

"We do tune parameters on a small development set.

3. We present a dataset of 577 narratives for this
task, mined from plot summaries of movie
remakes from Wikipedia, and hope that this
motivates further research in this task.

4. We evaluate the utility of our story-kernel and
its various components on this dataset and
empirically demonstrate that it outperforms
competitive baselines.

2 Related Work

The field of computational narratology has ex-
plored algorithmic understanding and gep@sation
of narratives and narrative structures (Mani, 20+
Richards et al., 2009). Most previaus woi { on
modeling narrative plots has direafty ai :mptet 2o
interpret them in terms of sequenc WOy e, s in
the story. These include sesfiin.. Work W seman-
tic scripts (Schank andgf elson, 013; Mooney
and DelJong, 1985; Regner. it al/ 2010), which
focuses on representing texi, in terms of se-
quences of eyd ¢s and causal relationships be-
tween them. MG, hrece & approaches have ex-
plored sté ¥eal inac ton of temporal series of
eventpscheinag o Wripts from large volumes of
undu atured text (Chambers and Jurafsky, 2009;
Cheung wal.s2013; Pichotta and Mooney, 2014),

2. Narral.ve specific approaches that have taken
an"_went-centric view for representation of plot
unite include Lehnert (1981); Mclntyre and La-
ata (2010); Goyal et al. (2010) and Finlayson
(2012). As a consequence of viewing narratives
solely in terms of events described in them, these
approaches do not have any models of characters
that persist through a narrative, or their relation-
ships to each other.

On the other hand, other research has taken
a character centric view of narratives from the
perspectives of the principal characters and enti-
ties that occur in them (Wilensky, 1978). These
have focused on models for identifying Proppian
roles or character personas such as the protago-
nist, the foil, the villain, etc. (Propp, 1968; Bam-
man et al., 2013, 2014), or assigning such roles
to characters in simple folk stories (Valls-Vargas
et al., 2014). A notable approach is that of Elsner
(2012), who also explore the plot structure of nov-
els to distinguish original texts from novels from
artificially permuted versions of the same. Some
recent approaches have also explicitly focused on
modeling relationships between literary charac-
ters (Chaturvedi, 2016; Chaturvedi et al., 2017,
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Iyyer et al., 2016), and extracting social networks
of characters in a text (Elson et al., 2010; Agarwal
et al., 2013; Krishnan and Eisenstein, 2015; Sri-
vastava et al., 2016). However, while the above
methods model prototypical patterns that charac-
terize narratives, they do not address the issue of
comparing narratives. To the best of our knowl-
edge, this is the first work to infer similarities be-
tween narratives in context of an objective task.

In terms of technical approach, our method can
be seen as close to structured kernels, which define
compositional kernels over discrete objects such
as graphs (Haussler, 1999; Smalter, 2008; Bai
et al., 2015). While we describe our story-kernel
as defining a similarity metric between pairs of
narratives, it can be seen as a proper Mercer Ker-
nel over the domain of character graph pairs.

3 Identifying Narrative Similarity

In this section we describe our approach in detail.
Our goal is to develop an unsupervised method
that can read a story (such as a movie or a novel
summary) and retrieve its re-tellings (from a col-
lection of stories). Our approach’s core consists of
a story-kernel, S(s;, sj) that characterizes the sim-
ilarity between the two narratives, s; and s;. The
story-kernel consists of two major components,
The first component, described in Section 3.1, ifi-
corporates the similarity between the textual con-
tent of the two stories using the descriptiox« ...
overall plot. We capture the notion g plovyis-
ing the events and entities describ{ ', in it. Th
second component, described in Sectic. 3.2, a/.di-
tionally considers the varioug’charc_ers « 4 their
attributes mentioned in the'se w. In tli | rest of this
section we clearly defi€ »this s wv-Vernel and its
two components.

3.1 Plot Kerxael

A naturalechoice or oy . story-kernel is to incor-
porate Iex.zal si.... vities between the textual de-
scrgll mof tie two narratives. However, our goal
i to ident, v nacratives that have similar plot struc-
tt_ . but m1 ht not have verbatim correspondences
in t.Gammaries. Therefore, in designing the
texX\nal representation of a narrative, we only con-
cidCr events, entities and properties of the entities
as described by the narrator. We capture the events
mentioned in a story using all verbs occurring in
the text of the narrative. We capture entities and
their properties by identifying nouns and the ad-

jectives that modify them. However, as described
later, we emphasize that characters play a central
role in the development of a story and so model
them specifically as a separate components in the
story-kernel. Hence, at this stage, we only con-
sider entities that do not represent a character.

Finally, we represent the plot of a narrative us-
ing a bag-of-words representation of its events
and entities (and their characteristics) as described
above. We then define S, (i, s;) as the cosine
similarity between these representations for narrs
tives s; and s;.

In our experiments, we evaluate this hyy{ Taesis
regarding the utility of representing stories usi.s
their plots (events, non-character ent# s and ' heir
properties) in Section 5.2.

3.2 Character Alignmep/©. nel

Section 3.1 compares tév. wiven 1, rratives using
their overall plot (events anc hatites). However,
the primary goal,of fictional (al.d sometimes also
real) stories is#v. escribe certain actors (charac-
ters), events concer. mg them and their social rela-
tionships | .. wach ¢ .er. Taking this character-
centit appiosich™, » narrative understanding, we
dacia to detign a component in our story-kernel
which 15 rdiCated to the characters mentioned in
v hstory.

I'_gPcomponent compares two narratives by
alighing each character of one story with a ‘sim-
tar’ character of the other story, and consider-
ing the overall alignment score/similarity. In this
section, we first describe the alignment process
and then describe how we determine similarity be-
tween characters.

Character alignment: We begin by aligning
characters from the two stories. Specifically, we
align each character, c;, of a story, s;, to a char-
acter, c¢;, of the other story, s;. This alignment is
done using a similarity score, S(c;, ¢;), between
the two characters being aligned. The goal of this
process is to output an alignment such that it max-
imizes the combined average alignment score of
aligned characters:

ZCiESi,C]'ESj S(C“ C])
N

Scharacter (5i7 Sj) = max

where, N is the total number of aligned characters
from the two narratives s; and s;

The above combinatorial optimization problem
is non-trivial. However, it can be solved in poly-
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nomial time by modifying the Hungarian assign-
ment algorithm (Kuhn, 1955), which assigns each
character from a story to a character in the other
story. In cases when the two stories have different
number of characters, we modify the formulation
so that extra unaligned characters are aligned to
a special null character from the other story. In
terms of graph theory, the problem can be seen
as finding the minimum cost perfect matching in
a bipartite graph with non-negative edge weights.
In our formulation, an edge’s weight is defined
as the similarity between the two characters be-
ing aligned. If a character is being aligned to a
null character the similarity or the corresponding
edge’s weight is 0 (minimum possible value) so as
to discourage alignments to null characters when-
ever possible. In the rest of this section we de-
scribe the inter-character similarity, S(c;,c;) €
[0, 1] when a character is aligned to another non-
null character (from a different story).

Inter-character Similarity: In the above-
mentioned procedure for aligning characters, we
must evaluate the similarity between any given
pair of characters, S(c;,c;). In this work, we as-
sume that the similarity between two characters is
a function of their (i) name, (ii) gender, (iii) promi-
nence in the story, and (iv) their social relation-
ships with other characters mentioned in the sapse
story. In particular, we define it as a convex com-
bination of these factors:

A1 - Sname(Ci )

+A2 - Sgender (Ciy )
+A3 - Shromine e (C0 %))
+F(1 == A2 —A) - S ations ip(Ci, ¢j)

S(Cia C])

(1) In the above £quatior WSpime(ci,cj), tries
to identify if thC wwo/dharad.ers have matching
names. It dogsgo by wfining Syame(ci, ¢;) = 1if
name of a.is the'game is name of ¢;, and 0 oth-
erwise. Sy une Oy, rtries to align characters with
ides " ynanips, and could provide a very strong
s mal in's_any'cases. For examples, two versions
0. the folk tale Beauty and the Beast, will have
the s Characters: Belle, her father Maurice, the
Beont etc. However, a more interesting case would
hadwhen the same story is told with a different set
of character-names (for example the two movie-
summaries shown in Figure 1), or with fewer or
more characters. In such cases, it is essential to
not blindly align characters based on their names,

but to analyze other attributes such as their gen-
der, prominence in the narrative, and social rela-
tionships to other characters. These compose the
other factors that define character similarity.

(2) Syender (¢4, cj) prefers alignments of characters
that have the same gender; i.e. Syender(ci, cj) =1
if gender of ¢; is the same as gender of ¢;, and 0
otherwise.

(3) Sprominence(ci, cj) prefers alignments where
the prominence of aligned characters is similar, i.e.
it prefers to match prominent characters in a stox
to prominent characters in the other. Consider a
case where two different stories share sonf Whar-
acter names. For example, they both have & im7.c
character named ‘Harry’, who is theg® agoni:t in
one story and a side-character ing_» st 34.In si.Ch
a case, even though the two_charac ts have the
same name and gender, wegvoulc, nt w. i to align
them. Therefore, we cofiip e the - bminence of a
character, prom(c), as simp. ythe fraction of all
character mentions when (s)he 75 mentioned in the
story, i.e.

numb. Of tokens that refer to ¢

rom(c) =\ < -
b (©) N . 1= inber of tokens that refer to ¢’

And wo Bfind Sprominence (¢i, ¢5) as:
ominence(Cis €j) = 1 — |[prom(c;) — prom(c;)|
(4)" e fourth factor, Syeationship(Ci, ¢;), consid-
ers low the two characters are related to other
haracters from their respective stories in deter-
mining their similarity. This is motivated by the
observation that a narrator usually describes some
characters, like the protagonist, in a general posi-
tive light. Such characters, for example, may have
a cordial relationship with everybody else in the
story. On the other hand, certain characters, such
as the villain, are described in a general nega-
tive light, and so they may be portrayed as hav-
ing unpleasant relationships with most other in the
story. This factor attempts to discourage such mis-
matched alignments (like that between a protago-
nist of a story with the villain of the other story).
There have been previous works that model
inter-character relationship in narratives (Srivas-
tava et al., 2016; Chaturvedi, 2016). Most of these
methods quantify the relationship between two
characters (from the same narrative) using a set of
specific features. These features are primarily a
set of words extracted from sentences in which the
two characters of interest appear together. For ex-
ample, consider the following sentence depicting
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relationship between John and Tony: ‘John bru-
tally stabs Tony with the knife he had hidden under
his shirt’. In this sentence, we extract the follow-
ing feature-words:

1. the actions that the two characters do to each
other in the narrative. For example, ‘stabs’ in
the example sentence.

2. the narrators bias in describing those actions.
For example, ‘brutally’ in the example sen-
tence above.

3. the semantic frames that are evoked with re-
spect to the two characters of interest. For ex-
ample, a semantic frame called ‘Cause_harm’
is evoked in the sample sentence above with
‘John’ and “Tony’ as its frame elements.

For extracting actions and the narrators bias, we
consider the dependency parse of such sentences
and use various dependency relations. For exam-
ple for actions, we consider verbs that have the
concerned characters as their agents (identified us-
ing ‘nsubj’ and ‘agent’ dependency relations), and
patients (using ‘dobj’ and ‘nsubjpass’ relations).
For the semantic frame based words we exploit the
frame-semantic parse of the sentence.

In this work, we represent a character’s relation-
ship with all other characters in the narrative using
the features described above. We then compute the
relationship-based similarity, S;eiationship(Ci,Ci)
between two characters, ¢; and c;, using the €
sine similarity in this feature space.

3.3 Story-kernel

Sections 3.1 and 3.2 above define @i »wg domne-
nents of our story-kernel: the nlat.basc \coripo-
nent, S0t (54, 55), and the chfiracter ised’“ompo-
nent, Scharacter(Si, Sj). AVe " ymbinc these com-
ponents by defining thc™ ary-ke e’ S(s;, s;), as
a convex combinafion of thy wo:

S(si,85) M= A oot (84, Sj)

1—(1 d CY) : Scharacter(sia 3j>

Thisallowy us to define a prediction rule for our
tabk. Giv ) a nirrative, s, as input and a database
o other n (ratives, we output the narrative that
is & mtygfinilar to s. In other words, we output:
argmazygS(s,s’).

. Movie Remakes Dataset

There are no existing datasets that evaluate
document-level similarity of narratives. Hence,
one of the contributions of this work is a dataset

for evaluating narrative similarity. While any
annotations of narrative similarity would be in-
herently subjective, we chose to use human-
provided labels from an external knowledge re-
source (Wikipedia) as a proxy for narrative sim-
ilarity. As stated earlier, we assume that movie
remakes are retellings of the same story, which re-
tain prominent narrative elements. Hence, a good
measure of narrative similarity should evaluate re-
makes as being ‘similar/close’ to each other.

[ Original [ Remake(s) ]
My Name Is Julia Ross (1945) | Dead of Winter (1987)
Diversion (1980) Fatal Attraction \ - |
Gojira (1954) Godzilla (1998), Codzitie. 7i4) |
It’s a Wonderful Life (1946) It Happess,One C. ristmds (1977)

Table 1: Examples of movies and v _hirt oo W'efs in
the dataset.

4.1 Dataset Creation

Our data congi s of movie summaries scraped
from a December S, 206 dump of Wikipedia.
In particu e scra, ¥ lists of movies from the
‘Lists,of fikn poi 988’ page on Wikipedia, which
corls. »of en ries of movies that are considered re-
{naxes \_hore lous movies. Since some movies

ve been’ ¢made multiple times, we obtain clus-
tet._nf movie plots, each of which share the same
narraave theme. In some cases, the remakes are
vlose to the originals at a surface level, whereas in
other cases, they diverge greatly at a surface level,
and may also differ in the narrative. The movie
clusters so obtained were manually pruned to re-
move scraping errors, resulting in 577 plot sum-
maries in the final dataset.

Table 1 lists names of some movies (and their
remakes) in the dataset. We extracted the corre-
sponding plot summaries each of these movies for
the evaluation of our narrative similarity task. We
note that names of movies shown in the table are
representational, and our approach does not use
them for adjudging. Table 2 shows the final statis-
tics of the curated dataset. In particular, we ob-
serve that the average movie summary is reason-
ably long, which would make user annotations of
similarity for such narratives very difficult.

4.2 Data-Split

Since our unsupervised approach requires parame-
ter selection, we randomly divided the dataset into
two parts. We kept 20% of the movies as devel-
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Number of movies 577
Number of clusters 266
Avg number of movies per cluster 2.17

Max number of movies in a cluster 7
Avg number of tokens in a summary | 564
Max number of tokens in a summary | 2778
Min number of tokens in a summary | 26

Table 2: Summary statistics for narrative similar-
ity Movie Remakes dataset.

opment set, for tuning parameters. The remaining
80% dataset consisting of 466 movies was treated
as the held-out test set. Our final performances are
reported on this test set.

4.3 Pre-processing

We pre-processed texts of movie summaries to be
usable by our approach. For the component of the
kernel that studies plots, we removed stopwords
and punctuations. We used a POS-tagger to iden-
tify nouns, verbs and adjectives, and a Lemmatizer
to lemmatize these words. We used a standard
NLP pipeline for these annotations 2.

The component of the kernel studying charac-
ters required considerably more pre-processing.
We obtained dependency parses of the summary
sentences, identified major characters using fie
BookNLP pipeline (Bamman et al., 2014). This
pipeline also clusters various character i ...
(apart from coreference resolution). Egitzxaniale,
it identifies that ‘Elizabeth Bennet’ « s. Rennet)’
and ‘Elizabeth’ refer to the same charc er. How-
ever, the pipeline is designedfror v % low, Ydocu-
ments involving multiple ciic_hcters, £ ch as novel
texts, and we found it £ e con. wwvafive in resolv-
ing co-references. 4+ au_mente. its output us-
ing coreferencesd ataiind fro. “the Stanford Core
NLP system f4anmn._ et al., 2014). We obtained
the gender inforipatior, Yoout character mentions
using thc st Yore NLP system. However,
thissmas sorgtimes noisy. For example, it is pos-
sible that ‘arig .s mentions of the same character
g hassigne | to more than one gender (like ‘male’,
anc._mentfal’). So, for each character we assign
theggender that is most frequently assigned to that
chalacter’s mentions across the story. Finally, we
obtained frame-semantic parses of the text using
the Semafor parser (Das et al., 2014).

http://cogcomp.cs.illinois.edu/page/
software/

S Empirical Evaluation

In this section we describe our quantitative and
qualitative experiments and results.

5.1 Evaluation Measure

While there are several ways of evaluating
document-level similarity, we employ a strict eval-
uation measure. Given a story we output the most
similar story from the database. The output is
deemed correct if the input movie and the outf,
put movie are a remake of each other (belong tc
the same remake cluster), and incorrect othaswise.
In our experiments we report this as Acc rae
From the perspective of information-ratrievai ‘his
is equivalent to reporting Precisioif at I

5.2 Evaluating Plot-kerng’

Section 3.1 described th{ »ompor; at Of our ker-
nel that postulates that the ta. yof i/ entifying sim-
ilar stories can benefit from lev, ‘aging their plots.
It captures thes w2rall plot using only events and
non-character entic_s. Inisur first experiment, we
evaluate ti . wothe: 5. To this end, we evaluate
the ascuracy g1 . Vplot-based component of the
keriic % Spior s, s;) (this is equivalent to setting
v = 1% ythe equation in Section 3.3). Table 3a

aws the,performance of this kernel on the held-
ouv_shset. The first row of the table corresponds
to thic case when we use all words in the movie
ummary (after removing stopwords and punctua-
tions and lemmatizing words) as features. This is
our primary baseline. The next row corresponds
to the case when we represent the plot using only
events and entities. In Section 3.1 we included
only non-character entities in our plot-kernel be-
cause we incorporate characters separately in our
character-based kernel. Here, since we do not have
a separate component for the characters, we re-
tain those words in the plot definition. We see that
using this plot definition (S;ljt), the accuracy im-
proves from 55.79% to 57.94% validating our the-
sis that for this task, it helps to represent a plot
using only events and entities.

However, if we remove the words referring to
a character from plot definition (S, represented
by the last row of Table 3a), the accuracy drops
considerably to 54.93%. This is expected since
matching character names are frequently marker
of remakes in our data. In the next experiment,
we evaluate how separately modeling information
about the characters helps us in this task.


http://cogcomp.cs.illinois.edu/page/software/
http://cogcomp.cs.illinois.edu/page/software/
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Setting Accuracy
All words 55.79%
S;“ljt (incl. character-mentions) | 57.94%
Spiot 54.93 %

(a) Evaluating plot based kernel. We can see that
the plot based method (S;rljt), which considers only
events and entities, performs better than one that
considers all words. Also, dropping character-

mentions (S;,) hurts performance.

Setting Accuracy
mpl
Spiot + Sig’;”‘f%;er 60.08%
++ stmple
SPZOt + Scharz‘)acter 57.94%

(b) Evaluations using a simpler character-based ker-
nel, which only considers character-name overlap.
Combining this simple character-based kernel with
the plot kernel helps in improving performance.

Setting Accuracy
SPZOt + Scha’r‘acter 63.73%
random < 1%

(c) Evaluating our character-alignment based kernel.
Combining the information about character’s name
with their gender, prominence and social relation-
ships helps in improving performance over a simpler
kernel that considers only character names.

Table 3: Performance of various kernel combind-
tions on the held-out test-set.

5.3 Importance of Character-cent{ic
Approach

The previous experiment indi€. W tha ekarac-
ters are important in modeli{ » narrati_: sitnilarity.
In Section 3.2, we desifned \ woeci' 1 character-
alignment based kerpgl the »analy. i not just char-
acter name, butusoqtheir wnder, prominence
and social relatior. hos.” In‘this experiment we
evaluate if mocgling™ ‘ests of character similar-
ity assigs mativay sifnilarity.  We also attempt
to gauge u\ye value of a simpler character ker-
ne’ basc honijgon character names, which we
i er to a S5, (si,s;). This kernel also
se. hs as 2 a alternative baseline to the character-
alignment based kernel, Scparacter(Si,s;), de-
scried in Section 3.2. We define this alterna-
We kernel, Sizrgféiter(si,sj), using the set of
character-names from the two movies Cs; and Cs; :

sirmple ( Intersection of Cj, and Cf,
85, 85) = . '
character \°1» ] Union of C, and Csj

We combine this alternative character-kernel
with the plot-based kernels (last two rows of Ta-
ble 3a) in the same manner described in Sec-
tion 3.3 (using a parameter ). The parameter is
tuned on the development set. Table 3b summa-
rizes our results. When we combine this alter-
native character-kernel with the plot-based kernel,
Spiot (first row of the table), the accuracy improves
from 54.93 to 60.08 (with o = 0.7). This indicates
that it helps to have a special component dedicated
to characters while solving this task.

For completeness, we also combine the alter-
native character-kernel with the plot-basec msnel
that included character mentions, S;ljt, S1)CE it
was performing better than S;,; whafiisonsid red
in isolation in Table 3a. Interes( agly! the ac u-
racy remains the same at 57.94 (secc_ ‘t row ur Ta-
ble 3b). In this case, we sa#v tha. xhilc Jning the
parameter, o, on the devi homent, et, the model
relied only on plot-based coi: »ng'it (av = 1.0).

However, we saw that com!.ning the alterna-
tive character-& nel with Sy, yields better per-
formance (60.08) 1. ths obtained (57.94) when
combining . With S;l ,+- We had made similar ob-
servafions ¢agine « -velopment set as well. Com-
birim, * withS,,;; and S;ljt yielded accuracies of
about 6. Hand 63% on the development set (not
v horted iei the paper). Therefore, for the rest of
the weriments we use Sy, only.

3,4 Evaluating Character-Kernel

In the previous experiment we demonstrated the
need to model characters by dedicating a separate,
though simplified version of our character-kernel.
In this experiment we evaluate the potential of
the character-alignment based kernel described in
Section 3.2 by comparing it to this simpler alter-
native. Table 3c describes our results. Comparing
the first row of this table (63.73) with the first row
of Table 3b (60.08), we can see that our character-
alignment based kernel, S.p,4rqcter, Which consid-
ers not only character names, but also their gen-
der, prominence in the story, and relationship with
other characters performs better than the simpler
baseline character-kernel, Szﬁféim, that consid-
ers only character names.

The weights given to individual components
of our kernel(s) 3 are shown in Table 4. We
observe that the model considers the plot struc-

3These weights were obtained during parameter tuning on
the development set for the model corresponding to the first
row of Table 3c.
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Component Weights
Splot 0.7
Scharacter 0.3
Scharacter — name 0.4
Scharacter - gender 0.1
Seharacter — prominence | 0.1
Scharacter - relationship 0.4

Table 4: Parameters for various components of
the story-kernel. The model relies both on plot-
structure and characters. For aligning across
narrative characters, it primarily uses characters’
names and social relationships (and to some extent
their genders and prominences).

ture to be most important in determining narra-
tive similarity, gives it a weight of 0.7. The
character-alignment based component of the ker-
nel has a weight of 0.3. Among the various
sub-components of the character-alignment based
component, it relies primarily on name and so-
cial relationships (weights of 0.4 each) in align-
ing characters of a movie with another movie. It
yields smaller weightage (0.1 each) to the charac-
ters’ gender and prominence.

These results validate our assumption that both
plot and character similarity are distinct and im-
portant facets in evaluating narrative similarity.
Further, our character alignment approach yields
significantly improved results for the task

5.5 Qualitative Results and Erref Anblysis

We next present an illustrative.axamp. hof ghar-
acter alignment (Figure 2) u5ing ov._ stor, -kernel
for the movie-summaries shu ¥ in | gure 1. As
stated earlier, the story"c_ithe i, 6 a remake of
the story on the lefl. owc wr, they do not share
any character n&. »s./ Qur y.ethod successfully
aligns the précygonis hof the two narratives: Rex
and Jeff. Jt.also aiigns b &x’s kidnapped girlfriend,
Saskia, “with s xidnapped girlfriend, Diane.
Rex' @y giiifriend, Lieneke, is also successfully
a’ gned w1 Jeit’s new girlfriend, Rita. However,
it_ ligns S¢ kia’s kidnapper, Raymond, with a null
chairc %] even though the movie’s summary men-
tioiy Diane’s kidnapper, Barney Cousins, and he
shguld have been aligned with Raymond. A cur-
sory analysis reveals that this error occurred be-
cause the NLP pipeline could not identify Bar-
ney Cousins as an animate character, possibly due
to his unusual name. As a result of which the

method received as input a summary in which only
three characters were identified for the story on the
right. Nevertheless, even with this pre-processing
error, the method correctly identifies the story on
the right as most similar to the story on the left.
Further error analysis reveals that apart from
missed character-identification like the one above,
other NLP pipeline errors such as missed corefer-
ence, are a significant source of other errors.

Rex
v
)
A
Saskia "—’\‘ Diane
Lieneke ita
ak
Raymorf Null

Spoor s (1985,

Figyt= 2: "Xamp.e of aligned characters from
), tw._ovire in Figure 1. All characters, ex-
ept Rayi wid, were correctly aligned. Raymond
15 ligned to a null character because the NLP
pipe. .e could not identify the corresponding char-
acter in the story on the right.

6 Conclusion

We have presented a method for characterizing
correspondences between narratives, which incor-
porates multiple facets of narrative similarity. We
also introduce an objective task and benchmark
dataset for quantitative evaluation of metrics of
narrative similarity. An interesting consequence of
our alignment-based method is that it can suggest
across narrative correspondences between char-
acters that bear different names, but serve sim-
ilar functions in stories. While our test bed in
this work was movie summaries, our approach
is domain-agnostic and scalable, and can be ex-
tended for narratives in other domains such as
newswire stories, folk tales and literary fiction.
Future work can also sharpen the task by also eval-
uating character and event alignments between
narratives based on established ground truths.

The Vanishing (1993)
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