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Abstract. Access to knowledge from ancient classical texts for a comparison
and understanding of current events and situations poses challenges, especially to
non-experts, especially if information searched concerns behaviors, attitude and
mentality linked to war and not facts, events and names. Geopolitical and diplo-
matic information concerning behavior and intentions is also connected to the
challenge of precision, correction and capturing subtle details. These resources
may be a valuable -yet often obscure- source of information to a broader User
group, requiring expertise, language skills and a remarkable period of time to
access and to evaluate these resources in order to combine and compare infor-
mation with the current state-of-affairs. Easy access to the Classical Texts and
the display of detailed and/or specific information in a user-friendly interaction is
the main target of the designed user-interface and partially implemented applica-
tions. The approach integrates expert-knowledge and user requirements and also
manages Cognitive Bias. The designed user-interface and partially implemented
applications by-pass Cognitive Bias but also take advantage of specific types of
Cognitive Bias.
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1 Comparing Online News and Ancient Texts

1.1 Challenges in Accessing Information for the Understanding, Comparison
and Evaluation of Attitude, Behavior and Events

The analysis and study of classical ancient historical texts concerning political-
geopolitical and military information is a common practice for non-academic profes-
sionals of the field of Geopolitics and Diplomacy, such as military personnel, diplomats
and journalists. In the present approach and applications, expert knowledge is targeted
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to be integrated in an attempt to utilize resources from World History in evaluating the
current state of affairs and in decision-making. In particular, the targets involve knowl-
edge extracted from ancient texts in respect to politics, diplomacy, human nature and
attitudes linked to government, war, conflicts, internal politics and relations with other
countries and powers.

Classical ancient historical texts provide (1) information as reference work, which is
compared to the current state-of-affairs and (2) text structure allowing a better analysis
and organization of the text content for the creation of possible models.

Non-experts and many categories of professionals alike may wish to access knowl-
edge from ancient classical texts for a comparison and understanding of currents events
and situations. Information from spoken political and journalistic texts and onlinewritten
political and journalistic texts may be compared and evaluated in respect to knowledge
and information to classical texts. However, unlike most types of language resources,
both the linguistic features of the ancient texts concerned and the related knowledge
and expertise do not facilitate access to a broader, international public and non-experts.
Recent research and accomplishments in the field of Digital Humanities [18, 22] may
provide a large variety of resources. However, accessing in-depth dimensions of their
information content to a broader and international public remains a challenge.

Geopolitical and diplomatic information constitutes a type of information that is not
easily processed with standard Information Extraction practices, since it does not con-
cern mere facts, but behavior and intentions. In this case, the type of information content
concerned does not allow a direct training and implementation of “off-the-shelf ontolo-
gies” [6] without the requirement of hand-labeled training data, as in the case of medical
data [6]. Geopolitical and diplomatic information concerning behavior and intentions is
also connected with the challenge of precision, correction and capturing subtle details.
Furthermore, experts and professionals in the field of geopolitical and diplomatic infor-
mation benefit from sources containing experience from the Past, describing geopolitical
states-of-affairs, rhetoric and diplomacy. These resources may be a valuable yet often
obscure source of information to a broader User group, requiring (a) expertise, (b) a
remarkable period of time to access and to evaluate these resources in order to com-
bine and compare information with the current state-of-affairs and (c) language skills,
in many cases.

We note that these types of texts often are characterized by a particular structure of
text and information and use of vocabulary. This means that the employment of expert
knowledge in the analysis of the text structure and content is necessary. This is of essential
importance since the text content is not in a (dated) modern language such as English or
German as is the case of other classical references in the domain of War (for example,
Carl Philipp Gottfried (or Gottlieb) von Clausewitz: “Vom Kriege“ (About War), Alfred
Thayer Mahan “The Influence of Sea Power upon History”: 1660–1783).

The main challenge concerned is the process of guiding non-expert users and expert
users alike in searching the respective information in the ancient classical texts. The
content, language and structures of these text types requires a specialized customization
of search techniques in addition to standard Information Extraction practices. This is
especially necessary in the case of accessing information in regard to behaviors, attitude
and mentality linked to war and not only facts, events and names.
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Precision and expert knowledge are factors contributing to an interactive approach
versus a fully automatic approach in accessing and extracting complex information such
as behavior and intentions resulting to decisions and events in History and Geopolitics.
Employing an interactive approach in this case is similar to the practice of employ-
ing interactive approaches in interactive versus fully automatic approaches in Machine
Translation – especially in cases where precision and completeness in the transfer of
information content are of crucial importance.

As an example of ancient texts ofWorld History, the “PeloponnesianWar” of Thucy-
dides (Ancient Greek) is taught in military academies, such as West Point. The present
application concerns Ancient Greek historic texts, specifically, the “PeloponnesianWar”
of Thucydides, however, the general modelling approach used can be a starting point for
possible adaptations to the specifications of other (ancient) texts, also in other languages.

Sun Tzu’s “The Art of War” (Ancient Chinese) was written about 515 BC to 512 BC
during the Spring andAutumnPeriod. SunTzu summarized the theories and principles of
war and discussed the nature of war, the planning of war, danger in war, the preparations
for war, strategic means in war, material supply in war, the general deployment in war,
the analysis on situations in war, military virtue of an army in war, the use of the special
battle in war (fire attack and espionage warfare) - among others.

1.2 Design Specifications and Cognitive Bias

For the proposed interface, first of all, the user’s search strategy should address the
question whether information from classical references is relevant and useful in respect
to understanding and/or analyzing current events and state-of-affairs. This information
should be directly accessed in the respective texts and passages. Furthermore, specialized
and/or detailed information should be made available, according to the type of classical
text accessed. These specifications are summarized by the following questions: “If?”,
“Where?” and “How?”.

The general approach for the modeling and implementations presented here are
compatible with practices in spoken dialog systems allowing the options of both fast
and slower-paced interaction [14]. The “If?” question corresponds to quick interaction
whereas the “Where?” and “How?” questions correspond to intermediate and slower-
paced levels of interaction speed [14] respectively.

For the modelling of the interface the way the information is presented to the user
(Presentation) as well as the quality of information presented (Content) are of equal
significance.

The present designed interface and partially implemented applications are based on
modelling the knowledge provided by the (1) combination of existing language resources
and expert knowledge contained in them,with (2) a strategy similar to practices employed
in editors for Controlled Languages. This strategy is applied because the historic texts
and translations concerned are resources with sublanguage-specific sub-domains and
text-specific features presenting expert knowledge, formulated in the writer’s or trans-
lator’s style. Furthermore, the sub-domain of War and Geopolitics - Diplomacy in these
resources allows the creation of ontologies and the formalization of entity relationships
from text content and text structure such as Source-Outcome/Cause-Result relationships.



208 C. Alexandris et al.

2 User Requirements and Cognitive Bias

2.1 Cognitive Bias

The designed user-interface and partially implemented applications for accessing knowl-
edge from ancient classical texts targets to by-pass Cognitive Bias - but also to take
advantage of specific types of Cognitive Bias. In particular, types of Cognitive Bias such
as “Anchoring Bias”, “Confirmation Bias” and “Bandwagon Effects” [4] are avoided
whereas types of Cognitive Bias such as “Availability Bias”, and “Framing Effects” [4]
are used to the advantage of the interface creation and application implementation. The
main target is to allow easy access to the Classical Texts and display detailed and/or
specific information in a user-friendly interaction. The Cognitive Biases in the user’s
search are listed as following, according to Azzopardi, 2021:

“Availability Bias leads people to overestimate the likelihood of an answer or stance
based on how easily it can be retrieved and recalled.” [4] “Framing Effects occur when
people make different decisions given the same information because of how the informa-
tion has been presented” [4] “Anchoring Bias stems from people’s tendencies to focus
too much on the first piece of information learnt, or observed (even if that informa-
tion is not relevant or correct)”. [4] “Confirmation Bias stems from people’s tendency
to prefer confirmatory information, where they will discount information that does not
conform to their existing beliefs.” [4] “Bandwagon Effects occur when people take on
a similar opinion or point of view because other people voice that opinion or point of
view. Researchers have been concerned that search engines may be influencing people’s
opinions, either by presenting confirmatory information reinforcing people’s existing
beliefs […], or by presenting information to sway their decisions through exposure
effects (dubbed the Search Engine Manipulation Effect (SEME).” [4] Searchers rated
articles as more useful if they were easier to read and understand” [4].

2.2 Expert Users and Cognitive Bias

For professionals, precision and correctness are of crucial importance in information
searched in ancient and historical texts (RequirementA), constituting a resource of expert
knowledge from lessons learnt from the Past. If the information from these resources
is to be compared with the current spoken journalistic and political texts, especially for
decision-making, quick access to the requested content is a desired feature (Require-
ment B). Additionally, User requirements regarding the content of the information to be
extracted were formulated with the aid of a questionnaire made available to prospective
Users, especially journalists and military personnel.

Questionnaire –based User Requirements confirm that information from the Past can
be relevant to the understanding of the current-state-of affairs, with the following topics
consisting typical examples: In particular, Users strongly agreed with the following
factors playing a crucial role in understanding Cause-Result relations in current affairs,
directly related to geopolitical and diplomatic information from the “Peloponnesian
War” of Thucydides: “Expert”-Users believed that the following applied in most cases:
“Pressure fromAllies is always amajor factor”, “Citizens’ emotions are an unpredictable
factor in decision-making”, “Personality of leader is crucial in success of strategy”,
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“Even today, war may be lost due to bad advisors”. Users believed that the following
applied in some cases: “Events may be explained by seemly irrelevant incidents” and
“Unpredictable behavior of Allies may be due to factors related to domestic politics”.

We note that the a-priori knowledge of expert-users is linked to word-entities and
expressions such as “unpredictable”, “emotions” and “domestic politics”. However, a-
priori knowledge, on the other hand, may also result to Confirmation Bias, where con-
firmatory information may be preferred, according to one’s knowledge and experience.
In other words, expert-users are not exempt from Cognitive Bias.

In order for the practices of professionals to be simulated by the implemented applica-
tion, the nature and complexity of the information to be extracted requires the integration
and formalization of expert knowledge as a starting point of analysis and investigation
(Requirement C).

2.3 Non-expert Users and Cognitive Bias

In contrast to expert-users, non-expert usersmay not be aware of the types of information
content in the ancient texts. Therefore, types of Cognitive Bias such as Availability Bias
and Anchoring Bias related to the accessibility and completeness of information are
characteristic examples of Cognitive Bias that may be related to non-expert-users. Non-
expert users may not always be able to evaluate the quality of precision and correctness
of information searched in ancient and historical texts (Requirement A), however, as in
all applications, precision is a essential requirement - for all users.

Quick access to the requested content is a desired feature (Requirement B) and
may be a requirement of particular importance to non-expert users. Specifically, expert-
users have, by default, due to their interests and expertise, a higher level of interest and
engagement in the use of the application accessing information content of the ancient
texts. Non-expert users have, by default, a lower level of interest and engagement in
the use of the application and any errors and delays may discourage the users from any
further interaction.

For non-expert users, the integration of expert knowledge (Requirement C) for
accessing information in the ancient texts concerned involves the creation of a
user-friendly interface, allowing easy interaction and formulation of queries.

Since the nature of the information to be extracted is not always easy to formulate
as a query, because - in contrast to most applications - behavior, attitude and politics in
general are concerned, the User’s query is designed to be assisted by the sublanguage of
the application. The sublanguage specifications and resulting ontologies function both
for the search and extraction of information and for assisting User queries.

The interface targets to adapt the user’s queries to the “world” of the ancient text.
Specializedmodules targeting to process distinctive linguistic features of the ancient texts
are a necessary function. The same query word(s) can be related to different contexts
and types of information in the Classical texts. The User cannot know or foresee the
possible contexts and variations in information content of the query word.

In the case of ancientClassical Texts, information is often presented in a differentway
than in most (international) online texts. This results to non-expert and/or international
users facing difficulties in accessing the information. In addition, non-expert and/or
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international usersmay not have a complete overview of the type of information available
in the texts. Therefore, the targeted basic functions of the application interface are:

• to allow direct access to information not easily extracted
• to connect spoken texts from the live stream of current event to their “echoes” of

related information in the resources concerned, in the present case, the resources
from the ancient Past and

• to provide the necessary resources for understanding and providing possible clusters
and associations of complex information concerning behavior and diplomacy.

2.4 Interaction and Specialized Functions

As described above, the design and creation of the interface focuses both on (a) the way
the information is presented to the user (Presentation) and (b) the quality of information
presented (Content)- in accordance with Requirements A, B and C.

In respect to the presentation of the information, the interaction concerns the
following basic steps: (1) the selection of the ancient text to be processed (TEXT-
SELECT), (2) the insertion of the query word(s) (QUERY-WORD), (3) the refine-
ment of the search (SPECIFY-TERM) and (4) the viewing of the specialized query
word(s) options/choices displayed in the interface (SPECIFY-TERM results). Addi-
tional, optional steps are (5) the display of specialized and/or detailed information upon
request (ENBL.CONTEXT) and (6) the extension and upgrading of the ontology used
in the search process extension and upgrading of the search ontology - recommended
for expert users (UPGRADE-ONTOLOGY).

The insertion of the query word(s) (2) and the refinement of the search (3) address
the questions of “If?” and “Where?” and the specialized and/or detailed information (5)
additionally addresses the question of “How?”. The “Availability Bias” and “Framing
Effects” Cognitive Biases [4] are used to the advantage for the modelling of the interface
design and interaction.

Regarding the content of the information, the following three features are targeted
to ensure the quality of the information presented: Choice of translation(s), text-specific
and language-specific parameters of content and linguistic features, sublanguage-
specific seed domain ontologies [8, 17]. These features are integrated in the design
and implemented modules of the application for the avoidance of Cognitive Bias such
as “Anchoring Bias”, “Confirmation Bias” and “Bandwagon Effects” [4].

The presentation (Presentation) and (Content) of information are linked to the acti-
vation of the “Specify Term” and “Enable Content” processes in the interface. The acti-
vation of the “Specify Term” process with the respective button in the interface assists
the user’s query by guiding the search and providing possible options in respect to the
information content of the word. In other words, if the word(s) inserted from the online
journalistic text (QUERY-WORD) cannot be directly linked to corresponding passages
in the Ancient Text, the activation of the “Specify Term” process refines the search.

After the words and expressions from user queries are matched to the content of the
ancient Classical Text and the respective passages are displayed on the interface, the user
may choose to activate the “EnableContext” button for the optional display of specialized
and/or detailed information, according to the Classical Text selected. The optional fifth
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TEXT SELECT.

QUERYWORD(S)

SPECIFY TERM 

EXIT

EXIT 

ENBL.CONTEXT

EXIT

TEXT PASSAGES

TEXT PASSAGES

TEXT PASSAGES

Availability Bias

Availability, Anchoring 
& Confirmation Bias

Anchoring &
Confirmation Bias

text passage 
text passage
text passage 
[...]

text passage
text passage [...]

text passage 
text passage 
text passage 
[...]

THUCYDIDES / TZU

Fig. 1. Overall outline and framework of the basic steps of the interaction and the optional “Enable
Context” (ENBL.CONTEXT) function.

step of the interaction activated by the “Enable Context” process displays the word(s)
selected within their possible contexts of specialized and detailed information.

For example, in the case of the Thucydides’ Peloponnesian War, with the activation
of the “Enable Context” button, a connection of the query word(s) with a sequence of
“Cause-Result” and other types of relations related to the behavior of politicians and
citizens is displayed in the respective passages. In the case of the “Art-of-War”, the
activation of the “Enable Context” button displays passages with characteristic forms
of structure and content expressing significant information such as repetitions or other
types of content characteristic of the ancient text, such as the skills and qualities of
military leaders.

The “Update Ontology” button (optional step 6) allows the extension and upgrading
of the ontology used in the “Specify Term” search process.
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3 Content and the “Enable Context” Function

3.1 The “Enable Context” Function: Corpora and Translations

The integration of expert knowledge and the choice of multiple corpora and translations
are the necessary condition and requirement for the development and implementation
of the “Specify Term” and “Enable Content” functions.

The choice of multiple corpora and translations allowing a broader range of options
and information minimizes the possibility of Cognitive Bias, in particular, Availability
Bias and especially Anchoring Bias and Confirmation Bias [4].

Translations, often bound by language-specific factors, oftenmay not reflect the style
of author and the “patterns” of the original text – an important feature in the text structure
and content – and sometimesmaynot convey subtle but essential types of information [7].
The latter is important for the full transfer of the original information, while the feature
of text structure contributes to detecting and extracting information. Ideally, translations
of the classical texts (such as the Peloponnesian War of Thucydides) can be paired with
the original ancient text, along with additional “assistive” translations by scholars and
experts whose native tongue is closely related to the language of the original text. This
allows a larger set of structural and other linguistic similarities closer to the original text:
Essential/subtle information may also be contained in the morpho-syntactic structure of
words (or characters, in languages such as Chinese).

To maximize the coverage and precision of the information extracted, in previ-
ous research [16] multiple resources are used both in widely spoken languages such as
English and with the above-stated “assistive” translations that can be processed with eas-
ily accessible and non-specialized online Machine Translation systems such as Google
Translate. The resource for the English translation employed here is the MIT Clas-
sics Archive - Internet Classics Archive of the Massachusetts Institute of Technology
(http://classics.mit.edu/Thucydides/pelopwar.mb.txt - Thucydides’ Peloponnesian War,
translated by Richard Crawley. J.M. Dent and Co., London 1903) [5].

The assistive “Katharevousa” translation here is the translation of the “Peloponnesian
War” (in Katharevousa Greek - a “compromise” between Ancient Greek and Modern
Greekmainly in formal texts and official documents, especially before the 1980’s) by the
prominent Greek statesman and political leader Eleftherios Venizelos (1864–1936). It
was published in 1940 in the University of Oxford, after his death, also provided online
(Centre for the Greek language: Portal for the Greek Language: www.greeklanguage.gr,
E.Venizelos Translation [1940] 1960 [21]). The translation is very close to the original
Ancient Greek text, however, it explicitly presents most of the information implied by
pronouns and other forms of anaphora and context-dependent expressions in the original
Ancient Greek text, facilitating the direct access to the text content with the use of the
sublanguage-specific keywords. Furthermore, in this translation, an increasing number of
causal relations is visible with pointers such as “because”, which might not be available
in an original English translation [2]. In order to be processed by Google Translate in
English, the translation in “Katharevousa” Greek can be submitted to partial editing [2].
As observed from the evaluation of the translations from previous research [2], Google
Translate could successfully handle the partially processed Katharevousa Greek text
(Assistive Translation). The following example illustrates the additional information (in

http://classics.mit.edu/Thucydides/pelopwar.mb.txt
http://www.greeklanguage.gr


The Context of War and Cognitive Bias 213

brackets) from the Assistive Translation, as well as its similarity to the original ancient
text (We note that the Athenians and Lacedaemonians (Spartans) were the superpowers
of the time):

English translation (forQueries) (MITClassicsArchive): TheMantineans and their allies
were the first to come over [become allies with] through fear of the Lacedaemonians.
[Because] Having taken advantage of the war against Athens to reduce a large part of
Arcadia into subjection, they thought that Lacedaemonwould not leave themundisturbed
in their conquests, now that she had leisure to interfere, and consequently gladly turned
to a powerful city like Argos, the historical enemy of the Lacedaemonians, and a sister
democracy.
Assistive Translation (for Search and Extraction): [5.29.1] �ρώτoι oι Mαντινείς

και oι σ�́μμαχoί των πρoσεχώρησαν εις την συμμαχίαν τα�́την, εκ ϕóβoυ
των �ακεδαιμoνίων. �ιóτι, διαρκo�́ντoς ακóμη τoυ πρoς τoυς Aθηναίoυς

πoλšμoυ, oι Mαντινείς είχαν υπoτάξει μšρoς της Aρκαδίας, και ενóμιζαν,
óτι oι �ακεδαιμóνιoι δεν θα τoυς επšτρεπαν να διατηρήσoυν την επ’ αυτo�́
κυριαρχίαν, ήδηoπóτεαιχείρες των ήσαν ελε�́θεραι. �́στεπρoθ�́μωςεστράϕησαν

πρoς τo Áργoς θεωρo�́ντες αυτó πóλιν ισχυράν, και ανšκαθεν αντίπαλoν των

�ακεδαιμoνίων, και επί πλšoν δημoκρατoυμšνην, óπως και αυτoί.
Original Ancient Text: [5.29.1] MαντινÁς δ’ αÙτo‹ς καὶ oƒ ξÚμμαχoι αÙτîν πρîτoι
πρoσεχèρησαν, δεδιÒτες τo�̀ς �ακεδαιμoν…oυς. τo‹ς γὰρMαντινεàσι μšρoς τι τÁς

’Aρκαδ…ας κατšστραπτo Øπ»κooν �τι τoà πρòς ’Aθηνα…oυς πoλšμoυ Ôντoς, καὶ

™νÒμιζoν oÙ περιÒψεσθαι σϕα̃ς τo�̀ς �ακεδαιμoν…oυς ¥ρχειν, ™πειδὴ καὶ σχoλὴν

Ãγoν·éστε¥σμενoιπρòςτo�̀ς ’Aργε…oυς ™τρ£πoντo,πÒλιντεμεγ£ληννoμ…ζoντες
καὶ �ακεδαιμoν…oις α„εὶ δι£ϕoρoν, δημoκρατoυμšνην τε éσπερ καὶ αÙτo….

We note that respective texts related to events from current spoken journalistic or
political texts fromwhich queries may be formulated were not presented here for reasons
of political correctness.

A similar observation - in respect to the translation proximity to the ancient text-
is also observed in “The Art of War” by Sun Tzu. As quoted from Zheng (2019): “Lin
Wusun is a Chinese scholar who is 19 years older than Roger T. Ames, so he has the
advantage of understanding the original text”. These differences are illustrated in the
following example:

[24]:静以幽,正以治. This term is from chapter eleven, in which the whole sentence
is: “将军之事,静以幽,正以治”. Ames’s translation: As for the urgent business of the
commander: He is calm and remote, correct and disciplined. Lin’s translation: It is the
responsibility of the commander to be calm and inscrutable, to be impartial and strict in
enforcing discipline [24].

3.2 The “Enable Context” Function: Implemented Modules and Parameters

Parameters for the “Peloponnesian War” by Thucydides. In previous research [1,
2], for the extraction of Source-Outcome/Cause-Result relations from the “Pelopon-
nesian War” of Thucydides, a sublanguage-based approach was employed, based on the
structure and linguistic features of the source text (Ancient Greek) and the linguistically
related “Assistive” (“buffer”) translation (Katharevousa Greek).
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Standard Information Extraction techniques are based on the universal or text-
dependent (syntax) [15, 22, 23] logical relations between entities - facts, names, objects,
actions as concepts, whether text-dependent or text-independent [3, 10, 11]. However,
information related tomentality, intentions, beliefs and emotions aswell as socio-cultural
factors for the presentation and presentation of Source-Outcome/Cause-Result relations
is not easily processed with standard Information Extraction techniques. This is due to
the fact that the above described type of information is not easily analyzed and catego-
rized in sublanguage-independent detectable and extractable entity groups and patterns
of sequences of words and entities. Although typical practices in Digital Humanities pro-
vide a necessary basis for any forms of Information Extraction, here, the employment
of a customized approach is necessary.

Additionally, precision and correctness are here a basic requirement, as in the case
of technical texts, where practices of a traditional in-depth analysis are used to create
Controlled Languages. The strategy employed is a sublanguage-based formalization of
ontologies in the vocabulary and sentence structure, typical in Controlled Languages
[12, 13] which were originally based on features of technical texts and extended to other
task-oriented domains and applications. To conform to the requirements of precision and
correctness but also to achieve speed for an easy access to the requested information,
a strategy with features and practices of Controlled Languages is employed, such as
controlling input in relation to a restricted set of words and processing predefined types
of sentence structure related to respective types of content.

The implemented application is based on three types of ontologies. These ontologies
are used for the extraction of the requested information in the text passages presented:
The Topic-Keyword Ontology (the actual word-entries from the online political and
journalistic texts as user-input -extendable by the User); The assistive Query Ontology
(visible to the User); The Search Ontology (extracting the passages frommultiple [other]
corpora- primarily the “Assistive” Translation).

We note that these ontologies used in previous research presented here [1, 2, 16]
correspond to the proposed Seed-Domain ontologies depicted in Sect. 4, namely: The
Topic-Keyword Ontology corresponds to the proposed general search ontology (“Start-
Up” ontology, Sect. 4) and the Query Ontology and Search Ontology both correspond to
the proposed singular “Search Term” ontology presented here in Sect. 4. These modifi-
cations target to simplify the search process. However, for analysis purposes, we present
the original ontology types used in the implemented specialized application.

The Topic-Keyword Ontology and the sublanguage-specific Query Ontology are
combined (TQ) and used to assist the User’s query as a singular search list and to refine
theUser’ search. The SearchOntology operates in resources consisting translations from
ancient texts (MIT Classics Archive -Crawley Translation [5]) in combination with the
“Assistive” translation in languages closer to the original ancient texts (Portal for the
Greek Language – Venizelos Translation [21]). The Search Ontology functioning as a
search and extraction tool is based on the Source-Outcome/Cause-Result relationships
explaining politics, diplomacy and geopolitical relations from the “Peloponnesian War”
of Thucydides.

The sublanguage-specific Query Ontology [1, 2] is in English and in the language
of the “Assistive” Translation (Katharevousa Greek). It is used to assist the User’s query
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and to refine the User’s search and is based on keywords clustered around three basic
concepts. These concepts extend the formalization of the sublanguage of “Diplomacy”
from previous studies [2]: State (for example: neutrality” or “disadvantage”); Action
(for example: “response”- “reaction”- “answer” or “accept” and “rejection”); Result
(for example: “gain”- “benefit”- “profit” or “loss”). Furthermore, the Query Ontol-
ogy contains an additional small set of words with sublanguage-specific tags such as
“Athenians-[Superpower]”, to assist Users queries (currently approximately 280words).

The specialized Search Ontology performs the actual search in the translation close
to the ancient text. The strategy employed for extracting the requested information from
passages in the “Assistive” translation is based on: (1) the recognition of a defined set of
conjunctions (CONJ) and (2) the recognition of a set of words concerning intention and
behavior, annotated as “Intention-Behavior”- IB words (verbs and participles). Multiple
IB words contained in passages extracted can be related to a singular query containing
keywords from the Topic-Keyword Ontology and the Query Ontology (TQ-Keyword):

Query: [TQ-Keyword(s)] IB < CONJ > IB [TQ-Keyword(s)] [2, 16].

The IBwords occur “before” and “after” the conjunction (CONJ). The text containing
the IB word(s) before the conjunction CONJ expresses the “Result (Outcome)” relation
and the text containing the IB word(s) after the conjunction CONJ expresses the “Cause
(Source)” relation. However, for some types of conjunctions, the reverse order applies [2,
16]. The order and type of “Cause (Source)” and “Result (Outcome)” is dependent on the
type of conjunction concerned. This type of order is defined according to the information
structure in the Assistive Translation, which allows a strict formalization of information
content based on syntactic structure similar to formalizations for creating Controlled
Languages. This is the basis on which the Cause-Result relations are extracted.

The group of specified conjunctions describing causal relations contains expressions
such as “because” and “due to” (“διóτι”, “επειδή”, “άλλωστε”, “δια τo”, “δηλαδή”,
“šνεκα”, “šνεκεν”, “ώστε”).

Relations between topics may concern “IB verbs” of the following types:

“Feeling-Intention-Attitude” type (what was believed, what was felt, what was
intended, what attitude prevailed -Int-Intention) (for example: “were intended to”
(“διατεθειμšνoι”), “ignored”, “were ignorant about” (“ηγνóoυν”), “expected”, “cal-
culated”, “took into account” -“υπελóγιζαν”);
“Speech-Behavior” type - Sp-Speech (whatwas said - for example: “asked”, “demanded”
(“εζήτoυν”), “convinced” (“πείσoυν”), “supported”, “backed” -“υπεστήριζε”);
“Benign-Malignant Behavior” type (actual behavior -Bh-Behavior) (for example:
“secured” (in context of negotiation) (“εξασϕαλίσας”). [2, 16].

In the following example (implementation in JAVA[16]), the passages containCause-
Result relations related to the keywords “subjects (of superpowers)” from the Topic-
Keyword Ontology paired with “revolt” and “carried away” from the Query Ontology
(TQ). A query concerning the possibility of a revolution by people controlled by a
superpower (“subjects (of superpowers)” “revolt”) is refined and assisted with the aid of
keywords from the Topic-Keyword Ontology and the Query Ontology. The search and
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extraction is performed by the Search Ontology (IB verbs and CONJ), extracting one or
multiple passages containing the keywords from the Topic-Keyword Ontology:

Query Content: [subjects (of superpowers), revolt (TQ)]
Search Ontology match: (IB-Int: showed desire) <CONJ:because> (IB-Sp: admit)

The extracted passages of the matches in the text are presented to the User (The
Eighth Book, Chapter XXIV, Nineteenth and Twentieth Years of the War - Revolt of
Ionia - Intervention of Persia - The War in Ionia). The additional information from
the Assistive Translation (Katharevousa Greek text) is depicted in square brackets, as
demonstrated in the following example:

English Translation: But above all, the subjects of the Athenians showed a readiness to
revolt [against rule] even beyond their ability, [because] judging the circumstances with
[carried away by] [revolutionary] passion, and refusing even to hear of the Athenians
being able to last out the coming summer.
Assistive Translation: Before: CONJ ("διóτι")-IB: "εκτιμώμεναι":[Aλλ’ oι, υπήκooι
πρo πάντων των Aθηναίων εδείκνυαν μεγάλην επιθυμίαν óπως απoτινάξoυν

την κυριαρχίαν των και αν ακóμη αι δυνάμεις των oρθώς εκτιμώμεναι δεν ήσαν

επαρκείς εις τo�́τo]
After: IB: "παραδεχθo�́ν": [διóτι εις τας κρίσεις των παρεσ�́ρoντo απó τoν
επαναστατικóν oργασμóν, και δεν ήθελαν να παραδεχθo�́ν καν óτι oι Aθηναίoι
ήτo ενδεχóμενoν να ανθšξoυν κατά τo πρoσεχšς θšρoς].

Wenote that keywords in theTopic-KeywordOntology and theQueryOntology (TQ)
may also be subjected to Machine Translation. In the previous approaches concerned [1,
2], this included Universal Words, with the use of the Universal Networking Language
(UNL - www.undl.org) originally created for processing UN documents in languages as
diverse as English, Hindi and Chinese [20].

Parameters for “The Art of War” by Sun Tzu. In the case of “The Art of War” by
Sun Tzu, we note the characteristic use (and repetition) of verbal anaphora in the text
content and structure [19] and particular types of military terms [24].

For the detection of repetitions, indicating content of emphasized significance, the
respective process for the detection of this specialized and detailed information can be
activated by the “Enable Context” button.

Example [24]: “十六字诀” This term refers to “上兵伐谋,其次伐交,其次伐兵,
其下攻城”, which is from chapter three of Sun Tzu.

Ames’s translation: The best military policy is to attack strategies; the next to attack
alliances; the next to attack soldiers; and the worst to assault walled cities.

Lin’s translation: The best policy in war is to thwart the enemy’s strategy. The second
best is to disrupt his alliances through diplomatic means. The third best is to attack his
army in the field. The worst policy of all is to attack walled cities.

Example [19]:是故军无辎重则亡,无粮食则亡,无委积则亡. (军争第七)
Pinyin: Shigu jun wu zizhong ze wang, wu liangshi ze wang, wu weiji ze wang.

(Chapter 7 Manoeuvring)
Version (1). An army without its baggage train is lost; without provisions it is lost;

without bases of supply it is lost. (L. Giles)

http://www.undl.org
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Version (2). For this reason, if an army is without its equipment and stores, it will
perish; if it is without provisions, it will perish; if it is without material support it will
perish. (Roger Ames)

Diverse meanings of a seemingly singular term are another characteristic feature of
“The Art of War” by Sun Tzu. For example, according to the description in “The Art
of War”, there are five types of spies in war, and 反间(fǎn jiàn) is the third one. The
discussion about the military terminologies of spies in “The Art of War” is as follows:

Example of diverse terms from “The Art of War” by Sun Tzu:

(1) The first kind of spy is called因间 (yı̄n jiàn). Sun Tzu said“因间者 (yı̄n jiàn zhě),
因其乡人而用之 (yı̄n qí xiāngrén ér yòng zhı̄)”.That means因间 is a special spy
whom you can make work for you because he is your fellow countryman. Therefore,
the military term of因间 (yı̄n jiàn) can be translated into “a fellow countryman spy”.

(2) The second kind of spy is called 内间 (nèijiàn). “内间者 (nèijiàn zhě), 因其官人
而用之 (yı̄n qí guānrén ér yòng zhı̄)”.That means内间 is a special spy whom you
can make work for you because he is an enemy government official. Therefore, the
military term of内间 (nèijiàn) can be translated into “an enemy government official
spy”.

(3) The third kind of spy is called反间 (fǎnjiàn). “反间者 (fǎnjiàn zhě),因其敌间而
用之 (yı̄n qí díjiān ér yòng zhı̄)”. That means反间 is a special defecting spy whom
you can make work for you because he is an enemy spy. Therefore, the military term
of反间 (fǎnjiàn) can be translated into “an enemy’s converted spy”.

(4) The forth kind of spy is called死间 (sı̌jiàn). “死间者 (sı̌jiàn zhě),为诳事于外 (wèi
kuáng shì yú wài), 令吾间知之 (lìng wújiān zhı̄zhı̄), 而传于敌间也 (ér chuán yú
díjiān yě)”.That means死间 is a betraying spy who is doomed to die. To deceive the
outside world, we intentionallymake certain information collected and disseminated
to the enemy by the spy who betrayed us. The military term of死间 (sı̌jiàn) can be
translated into “a doomed spy”.

(5) The fifth kind of spy is called生间 (shēngjiàn). “生间者 (shēngjiàn zhě),反报也
(fǎn bào yě)”.That means生间 is a surviving spy who can come back alive to report.
The military term of生间 (shēngjiàn) can be translated into “a surviving spy”.

The implementation ofmodules concerning the processing and evaluation of the con-
tent of political and journalistic texts from international English-speaking news networks
can be adapted to the content type and linguistic features selected English translations
of the “The Art of War” by Sun Tzu. These modules implemented in previous research
[2, 16] involve the signalization of occurrences of word repetitions in sentences and
paragraphs of political and journalistic texts from international news networks [16]. The
implemented modules also involve the signalization of particular word classes and their
percentages with the aid of the Stanford Log-Linear Part-of-Speech Tagger [2, 16, 25].
Unlike the content of political and journalistic texts from international news networks,
where mostly nouns, proper nouns, adjectives and adverbs were selected and processed
[2, 16], in the case of “The Art of War by Sun Tzu, verbs and verbal anaphora play a
significant role. In contrast to proper names and nouns, verbs and verbal anaphora con-
stitute word types that are less commonly selected by application users in Information
Extraction strategies and other forms of search mechanisms. In other words, there is a
lexical category bias in respect to verbs and verbal anaphora [9]. However, in the case
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of “The Art of War by Sun Tzu, these less commonly sought word types are observed
to be links to essential information.

The different word types are detectable with a POS Tagger. The respective words
and word categories may constitute a small set of entries in a specially created lexicon or
may be retrieved from existing databases orWordNets. In this case, sublanguage-specific
Seed Domain ontologies.

4 Presentation: Modelling the “Specify Term” Function

4.1 Modelling Domain-Specific Seed Ontologies

As described above, the Interface is designed to provide possible options to the User in
order to assist the query. These options are both in respect to the information content of
the word (“Specify Term”) and its possible contexts (“Enable Context” button).

In the previously mentioned “Specify Term” function, the User chooses a word from
an online written or spoken text and enters it into the interface. The User selects the
type of Classical Text concerned and then activates the “Specify Term” button. The
function of query assistance minimizes the possibility of Cognitive Bias, in particular,
Availability Bias [4].

In the first step of the interaction of the “Specify Term” function, namely the “Select
query word(s)” sub-task, individual keywords of User queries in form of free input are
recognized by the application.Words and expressions from the free input of User queries
can be directly matched to the content of the ancient Classical Text. The user can directly
proceed with search and extraction in the respective passages displayed in the interface.
If there is no match, the user proceeds to the next step of the interaction of the “Spec-
ify Term” function, namely to “Refine search words” sub-task (sublanguage-specific)
(“Specify Term” function - Message: No matches found. Proceed with Search anyway?
OR Refine Search). In this case, keywords from sublanguage-specific ontologies appear
as an option (selected from the menu or as a pop-up window) to assist the User’s query.
In particular, the User’s query is assisted by ontologies presented as a singular search
list in the interface of the application (“Specify Term” function - Menu: Assist Search),
with a similar function as an interactive Controlled Language editor for the management
of input for texts to be processed (for example, max. 20 English words of average size).

These ontologies constitute a sublanguage-specific domain ontology [22] function-
ing as a prior knowledge [8, 17], which can be extended and adapted, if necessary, for
example, for term clustering with seed knowledge-based LDAmodels [8]. These ontolo-
gies constitute hand-labeled training data for further training and implementation [17].
As described above, we note that the nature of the information content concerned does
not allow a direct training and implementation of ontologies without the requirement of
hand-labeled training data, as in other types of information and related applications [6].
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There is a general search ontology (Start-Up ontology) for both types of Ancient
Texts. To facilitate User’s queries, the extendable Start-Up ontology contains a “start-up”
set of predefined general sublanguage expressions such as “war”, “allies” and “rebellion”
of currently approximately 100 words (Start-Up).

There is a specialized ontology for each type of text, namely the Thucydides Search
Term Ontology and the Sun Tzu Search Term Ontology, which are connected to the
respective “Enable Content” modules specializing in the information content of the type
of Ancient Text. One ontology is based on terms from Thucydides’ Peloponnesian War
and the other ontology is designed to be based on the terms of “The Art of War” by Sun
Tzu. Both ontologies are extendable.

With the “Update Ontology” function, the (expert) user may choose to update and/or
extend the general search ontology (Start-Up ontology) or one of the specialized Search
Term Ontologies, the Thucydides Search Term Ontology or the Sun Tzu Search Term
Ontology. The sublanguage-based formalization of ontologies in the vocabulary and sen-
tence structure allows the use of keywords, a feature typical of Spoken Dialog Systems,
where speed is of crucial importance [14]. The Topic-Keyword Ontology is extendable.
There is the option for its extension by expert users (“Update Ontology” function Menu:
Save Query) (not presented in Fig. 1).

Typical examples from the Seed-Domain ontology of Thucydides’ Peloponnesian
War are general search ontology (Start-Up ontology) terms “war”, “allies” and “re-
bellion” and text and sublanguage-specific terms connected to the respective nodes
in the Search Term Ontology, namely “State”, “Action” and “Result”. Examples of
sublanguage-specific terms connected to the “State” node are “neutrality” and “disad-
vantage”. Examples of sublanguage-specific terms connected to the “Action” node are
“response”, “reaction”, “answer”,” accept” and “rejection”. Examples of sublanguage-
specific terms connected to the “Result” node are “gain”, “benefit”, “profit” and “loss”
(Fig 2).

Typical examples from the Seed-Domain ontology of “The Art of War” by Sun
Tzu include the above-described general search ontology (Start-Up ontology) terms
“war” “allies” and “rebellion” and text and sublanguage-specific terms concerning “Mil-
itary policy”. They are connected to the Search Term Ontology subset of the “The
Art of War” Seed-Domain ontology. The Search Term Ontology contains sublanguage-
specific verbs and the respective nodes namely “Strategy”, “Battlefield-Tactical” and
“Objects”. Examples of sublanguage-specific terms connected to the “Strategy” node
are “military policy”, “strategies”, “alliances”, “enemy”, “diplomaticmeans”, “soldiers”.
Examples of sublanguage-specific terms connected to the “Battlefield-Tactical” node
are “ enemy field”, “(walled) cities”, “bases of supply”, also “soldiers”. Examples
of sublanguage-specific terms connected to the “Objects” node are “baggage train”,
“provisions”, “equipment”, “stores”, “material support” (Fig. 3).
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Fig. 2. Overview of Thucydides “Search Term” Ontology (Seed Domain Ontology).

Fig. 3. Overview of Sun Tzu “Search Term” Ontology (Seed Domain Ontology).

5 Conclusions and Further Research

Information from spoken political and journalistic texts and online written political and
journalistic texts is targeted to be linked to knowledge and information to classical
texts for its comparison and evaluation. However, access to knowledge from ancient
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classical texts for a comparison and understanding of currents events and situations poses
challenges, especially to non-experts. This process can become of increased complexity
especially if information is searched regarding behaviors, attitude and mentality linked
to war and not facts, events and names. Easy access to the Classical Texts and the display
of detailed and/or specific information in a user-friendly interaction is the main target
of the designed user-interface and partially implemented applications. The approach
integrates expert-knowledge and user requirements and also manages Cognitive Bias.
The designed user-interface and partially implemented applications by-passes Cognitive
Bias but also takes advantage of specific types of Cognitive Bias.

The upgrading and updating of the existing ontologies by expert-users is expected
to play a key-role in the full implementation and overall improvement and upgrading of
the application and interface. The target of the application and interface is its function
as a “two-ended” collaborative search interface, with the user on the one end and the
expert/expert-user on the other end, updating /upgrading the ontology.

A possible future step in the implementation of the application is the generation of
models created from the relations between the words processed in the “Enable Context”
functions. The strategy used in the present application can also function as a corpus
builder, as a training platform and as starting point for further adaptations and additional
goals. However, for any further developments full implementation of all the interface
functions and extensive evaluations are necessary.
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