Social Climate Analysis based on Open Data
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Introduction

The paper proposes an approach to identifying problematic
issues according to open sources for socially oriented
topics. The approach is programmatically implemented on
the basis of the Integrated Monitoring Digital Platform,
which makes it possible to reduce the load on the analyst-
operator, who analyzes the key problems of the region, by
significantly reducing the amount of information viewed.

Methodology of
Integrated Monitoring

|dentification of problematic issues on socially oriented
topics is carried out on the basis of the analysis of
publications in open thematic groups and on public pages
of users in social networks.

Stage 1. At the first stage, the initial data associated with
the given analyzed administrative region is collected.

Stage 2. collected data is cleared of spam, for which a
classifier is used that classifies the post as “spam” or “not
spam”.

Stage 3. Search messages that contain occurrences of
keywords.

Stage 4. The sentiment analysis of each message from the
obtained filtered sample using a model based on BERT

Stage 5. The general topics and directions of publications
are determined. Topic clustering is done as follows

1) Between user publications based on embeddings, a
cosine measure of proximity between vectors A and B is

considered )
A-B Zi:lAi % Bi

5) Within each cluster, the number of bigrams (phrases) is
counted, taking into account the syntax in sentences; N=3 most
frequent digrams becomes the name of the cluster.

6) For each cluster, the sentiment level is estimated T =
max(count(T,,)), n=1..5, where n corresponds to the
sentiment category number of the text.

This approach makes it possible to determine the clusters,
their names and tonality, with which the decision makers will
further work. Thus, negative clusters are considered
problematic issues of the region, and positive clusters are
considered the most significant achievements of the region,
neutral clusters do not contain acute social problems.

cosine measure =1 —

2) If the cosine measure is less than 0.25, then user
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Software implementation

The software implementation of the proposed approach is
based on the Integrated Monitoring Digital Platform as a
software module. The software module code is written in
Python 3.8 using the Django framework. The web interfaces are
written in Vue JS. PostgreSQL 12.6 is used as a DBMS.

A diagram of the components of the Integrated Monitoring
Digital Platform is shown in Fig. 1.

To classify social network publications for spam, a deep neural
network with the following architecture is used: an input layer
of 768 neurons, two hidden layers consisting of 256 and 128
neurons, leaky relu with a leak parameter of 0.01 is used as an
activation function for these layers, and an output layer of one
neuron with a Sigmoid activation function.

Hits from social network users are collected into hit clusters
using the built-in Python tools, with the exception of the
algorithm for creating a name for a hit cluster. As the name for
the cluster, a phrase is chosen that is most often found among
the publications of users that make up the cluster.

Fig. 2 shows the software implementation of viewing clusters

3 4
*Samara University, ’Samara State Technical University, Samara State Medical University, Open Code SEC

Receiving the information

Back-end notification application for notifications

(websocket)

(Daphne server)

,
%

-
L J

Saving and retrieving
information

| Postoresqi2z |
port: 5432

APl requests Cache storage

Back-end main application

Nginx P
port: 80, 443 N
Y

Getting static
interface fi

port:3000

Y
—

files

Front-end Application
(JS+Vuels static files)

Formation of deferred

Integration custom
interface

¥
Social media crawl
(python, Kafka)

ler

¥
Other integrations
(web services, sites, rss channels)

Stored processing
information in
deferred and background
tasks

Fig. 1. Integrated Monitoring Digital Platform components
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Results

For 3 months in the analyzed region, about 700 thousand posts were detected, of which 480
thousand posts were classified as spam. Of the remaining 220 thousand posts, only 50 thousand
posts are socially significant, of these 50 thousand posts, 4 thousand posts are positive, and 18
thousand posts are negative. As a result of the analysis of positive posts, 9 clusters were identified,
of which 7 were marked by the analyst as targeted — containing up-to-date information. In negative
posts, 45 clusters were identified, of which 21 were marked by the analyst as targeted.

publications are defined as similar in meaning or value and

_ . of citizens' appeals in the form of a widget developed in the
are combined into one cluster;

interface of the Integrated Monitoring Digital Platform.
3) After merging into clusters, an iterative enumeration of

pairs of clusters is performed, and if more than half of the
publications in the smaller cluster belong to the larger
cluster, then the smaller cluster is merged with the larger
cluster;

Clusters with a negative assessment of the sentiment of
messages are marked as important problems of the region and
have a priority status in the ranking of clusters. Based on the
information received, decision makers can not only more
effectively provide targeted assistance to those who apply, but
also analyze problems in the region.

This approach makes it possible to determine the clusters, their names and tonality, with which the
decision makers will further work. Thus, negative clusters are considered problematic issues of the
region, and positive clusters are considered the most significant achievements of the region, neutral
clusters do not contain acute social problems.

4) Active clusters are those whose size is at least [ =
max(3, L%?%), where L is the number of posts after spam
checks;
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