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Abstract The methodology of automatic detection of the event basis of information operations, reflected in
thematic information flows, is described. The presented methodology is based on the technologies for
identifying information operations, the formation of the terminological basis of the subject area, the application
of cluster analysis with cluster centroids, determined by analyzing the terminology of the information flow. The
clusters formed in this way reflect the main events occurring during the information operations and reveal the
technique for their implementation.
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Introduction

At present, the Internet space becomes a battlefield, on which there are numerous information wars, individual
information operations. Information operations are defined as "actions aimed at influencing information and
information systems of the enemy and protecting their own information and information systems™" [1].
Information operations are components and support for more general processes. At the same time, the arena of
information operations is the information space, which, on the one hand, is the place of information battles, and
on the other hand, the environment for displaying real combat operations [2]. In this case, information
operations in practice are supported by numerous events, processes, actions (under the events within the
framework of this work we will understand a significant incident, phenomenon or manifestation of other activity
as a fact of public or private life). Analysis of the reflection of events in the Internet space makes it possible to
identify the participants in information confrontations, methods of information impact, to uncover the technique
of implementing information operations.

Objective

The purpose of this work is to create and justify a methodology for identifying the event basis of information
operations. The implementation of this methodology will let us determine the time frame of the information
operation, identify the main events that accompany the information operation and see the techniques of
information impact.

When studying information operations it is necessary to determine objective criteria, and as one such, one can
consider the dynamics of the distribution of information plots in the corresponding fragment of the information
space. Numerous scientific works [3-6] have been devoted to the investigation of the dynamics of information
flows, it is shown that in typical situations the dynamics of the distribution of news, information plot is
characterized by the nature of a "burst", waves with an obvious period of increasing its influence and smooth
decrease. At the same time, the question of determining the event basis for information operations remains open.

The dynamics curve of the information operation

It is assumed that a systematic violation of the typical dynamics of some thematic information flows in the open
information space may indicate information operations [7]. In the study of information operations, much
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attention is also paid to the analysis of the dynamics of information flows, in [8] a typical template of the
information operation is presented (Figure 1), which allows using available analytical tools, for example,
correlation analysis [9].
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Figure 1: Generalized diagram, corresponding to all stages of the life cycle of information operations: 1
- background; 2 - calm; 3 - "art preparation™; 4 - calm; 5 - Attack / Growth Trigger; 6 - peak of high

expectations; 7 - loss of illusions; 8 - public awareness; 9 - productivity / background

Using the content monitoring system
To get the dynamics of the thematic flow on a certain topic, you can use content monitoring systems. As the
system of content monitoring, the authors selected the InfoStream system, which currently covers 10,000
sources of information in Russian, Ukrainian and English. The database of the system receives more than 100
thousand documents daily. The InfoStream system provides a search, as well as viewing the list and full texts of
relevant documents.
In the example shown in Fig. 2 a fragment of the system interface through which the request for the
referendum on the UK exit from the European Union (abbreviated Brexit from the combination of the words
Britain - Britain and English Exit - exit) processed during 2016 (the period of the study June-July 2016) is
shown. As a result, a thematic information array was created, covering 43697 documents. In Fig. 3 a graph of
the dynamics of this information flow, as well as the result of its smoothing with a window in 7 days is shown.

- & brexit
Documents: 43697
El

§ BREXIT - 126969,

1.J One day with Robert Fulghum
The Slovak Spectator 2016.07.3123:52 ©
The popular American writer visited Bratislava in early July Robert Fulghum in Bratislava (Source: Sme) Writer Robert
Fulghum has travelled the world; and so he has never been a person who cannot handle things himself. Hardly anyone
would suppose that the popular American will celebrate his 80 birthday next year.

2. Brexit's global implications
The Nation Thailand 2016.07.3123:49 &
Sarah Hewin, chief economist, Europe, Standard Chartered Special to The Nation August 1, 2016 1:00 am Parts of the
economy slowed and business decisions were delayed ahead of the referendum. Commercial and residential real-estate
transactions, car purchases and business investment have suffered. Activity in these sectors will likely remain subdued,
and the "leave" vote is likely to further undermine confidence.

3.J Supermarkets set for price WAR as Morrisons slashes prices in sign of Brexit
confidence
Daily Express 2016.07.31 23:45
SUPERMARKET chain Morrisons is set to ignite a post-Brexit price war today as it launches its B—°biggest ever saleb—.
By Mark Reynolds GETTYMorrisons are launching their 'biggest ever sale' The store is slashing the price of more than
1,000 products, including meat, fruit and vegetables and toiletries.

Figure 2: Fragment of the interface of the content monitoring system
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Information stream dynamics & smoothing
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Figure 3: Dynamics of the thematic information flow (Brexit)
Correlation with the information operation pattern

To determine the degree of "proximity” of the dynamics of the thematic information flow to the information
operation, the method proposed in [9] was used. The idea is to compare parts of a series of information flow

dynamics with a certain pattern on different scales. For this, the correlation between the time series part and
some template (the scaled part of the graph shown in Figure 1) is calculated:
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The resulting coefficient C(l,k) depends on the values X,,q,..., X, - That is, the parameter k corresponds

to the pattern shift, and the parameter K corresponds to the number of points in the pattern and in the
considered segment of the row. The parameter K in this case is analogous to the scale. In this case, for

calculation C (I , k) the K points of the series and the length pattern are used. When visualizing, the most light

colors correspond to the highest values. Fig. 4 shows a Correlogram of the time series corresponding to the
dynamics of the information flow on the Brexit topic and the template shown in Fig. 1.
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Figure 4: Correlation coefficients of the thematic information flow with information operation patterns

The analysis of the given correlogram makes it possible to narrow the time frame in the study of the thematic
information flow.
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Terminological basis of the subject domain

To determine the event basis of information operations, reference words are extracted from the information flow
documents, for which several algorithms can be used [10]. The authors, in particular, used the TF-IDF algorithm
implemented in the InfoStream system. Then, the significant information words for the information flow were
automatically compared with the dictionary of words developed by the authors, which describe the events. As a
result of the analysis of the information flow on Brexit, the following words were identified: PROTEST,
REFERENDUM, PETITION, SIGNATURES, DEMONSTRATION, TERRORIST ACT ...

The basic query for the formation of the information flow according to the information set to the InfoStream
system was supplemented with these words, which allowed to limit the number of documents, leaving only
those that describe specific events. This also made it possible to determine the list of information sources that
publish the event information and build a network of their interrelations (Figure 5).

1) Indepz ndent.co.uk
2) Daily Express
3) Daily Mail
4) Irish Exanuner
5) Bloombe1g Business News
6) Scotsman.com News
7) Irish Times
8) The Times
9) Sputnik Intemational
10) Daily Minrar
11) RT News
12) EwrActiv.com
ol 13) SkyNews
{ 14) Politico
15) BizWorld hish
Y & 16) Channel NewsAsia Singapore
17) The Wall Street Journal
18) EUobserver
0 19) Newsweek
20) Tumes of Oman
,,,, * 21) Gulf News
(1) 22) The Register
23) News.com.au
24) Swissinfo
Q@ 25) Project Syndicate
) 26) Reuters
27) BreakingNe ws ie
a 28) Xinhua
) 29) Guardian Unlimited
30) The News International, Pakistan
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Figure 5: A fragment of the graph of horizontal visibility, reflecting the links of sources of information on the
given topic (Brexit)

Clustering of the domain

In order to identify clusters of the main events, the received information flow is analyzed using the k-means
method of document packing into a fixed number of clusters {d @ vy d (N)} , which consists in the following:
the K documents that are defined as centroids (the most typical representatives of clusters) are selected in some

ways. That means that each cluster C; (j =1, ..., k) is represented by the corresponding centroid. The

closeness of documents to the centroid can be determined in different ways, with the help of some measure

sim(d,C,).

1
N
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After that, the document is attributed to the cluster, the value Sim(d,C;) for which is the largest. Then, for

each of the new clusters, the centroid C; (j=1, ..., k) is newly defined, for example, as a set of the most

significant (by some selected criterion) words from the documents included in this cluster.
After that, the process of filling the clusters, then the calculation of new centroids, etc., continues until the
process of forming clusters stabilizes.
It is known that the k-means algorithm maximizes the quality function of clustering Q :

k

Q(C,....C,)=>.> sim(d,C)).

j=ldeC;
This method has a high speed (complexity of the order O (k, N), where k is the required number of clusters, N is
the number of documents). At the same time, when using this method an open question always remains the
choice of starting documents for clustering - centroids. The authors proposed to use as the centroids earlier
determined key words, which express the essence of the events. The proposed approach allowed simple
implementation of clustering within the capabilities of the InfoStream system (Fig. 6).

201606 201607

- brexit & (PROTEST | REFERENDUM | PETITION | SIGNATURES | DEMONSTRATION | TERRORIST) ;

Scotland is determined to retain its EU status
by lain Robertson Special To The Japan Times GLASGOW, SCOTLAND - The result of the United Kingdom's referendum on its
contnued membership of the European Union has caused a constitubonal cnsis that has regnited calls for Scottish
ndependence. June's plebiscite on EU membership saw 53 percent of the English electorate vote for Brexit

(141)

-

2 Asia markets soar again, led by Tokyo
Japanese stocks led a broad rally on Asian markets on Thursday (Jul 14), posting a fourth straight gain as investors 100k hean
from another record close on Wall Street, while the pound rose ahead of a key central bank meeting. A pedesinan looks at a
screen showing movements for the Tokyo Stock Exchange in Tokyo
(79)

w

Scotland, Wales, Northern Ireland gov'ts should OK Brexit deal: Welsh first minister
Baku-APA Brtain's deal 10 ext the Ewropean Union (EU) should fust be ratified by the country's four parliaments, the First
Minister of Wales said Fnday, APA reports quoting Xinhua Canwyn Jones was speaking after a meeting in Cardiff Friday of the
Bntish Insh Council

(74

4 Key survey sees UK economy shrinking after Brexit vote
Brtish busmness activity sank in July to ds lowest level since April 2009, a survey showed Fnday Fnday July 22 2016 People hold
up pro-Europe placards as thousands of protesters take pan in a March for Europe, through the centre of London on July 2
2016, 1o protest aganst Britain's vote to leave the EU
(35)

5 Boris Johnson shrugs off Europe’s shock at top diplomatic job
By Alasdair Sandford | With REUTERSFollow @SandforAlasdar 14/07 16.27 CET | updated xx mn ago | updated at xx
1468520284 1468506423 "It is inevitable there s going to be a cerain amount of plaster coming off the celing n the
chancetienes of Europe
(96)

Figure 6: The main plots (clusters) of the thematic information flow
Conclusions
Thus, the proposed method for identifying the event basis of information operations covers the following stages
of the research, the result of each of them can be considered as an independent information product:
e Formation of a thematic information flow on the topic
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Investigation of the dynamics of the received flow, identification of signs of an information
operation

Narrowing the time frame of the information flow, obtaining a more representative sample of
documents.

Definition of the terminological basis for the description of events within the scope of the subject
area under study. Identify sources of information about events (if necessary).

Clustering, identifying the main events that accompany the information operation

The clusters of documents determined as a result of the proposed methodology correspond to the
main events that accompany the information operation. Further meaningful analysis of these clusters
makes it possible to identify the main characters of the information operation, to disclose the
technique of its implementation.
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