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Abstract
The expectations of economic agents are the basis for economic theories explaining the
processes of consumption, investment, money demand, inflation, etc. In the scientific literature,
the economic expectations are defined as expectations of economic agents — households, firms,
government and the expert community — concerning future events in the economy that
significantly affect decision making. In the modern practice of economic research, there are two
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key approaches to the assessment of economic expectations: the approach based on surveys of
economic agents (survey-based approach) and the approach based on the analysis of exchange
parameters (market-based approach). However, these approaches have a number of significant
drawbacks. Since 2015, the official monetary policy regime in Russia has been inflation targeting,
the transition to which was actually initiated by the regulator in September 2013. During this
period, the level of inflation expectations of the population is an important object of research for
the Bank of Russia. The regulator's numerical benchmark for inflation under the current monetary
policy regime is intended to have a significant impact on inflation expectations of the population.
The latter, in turn, can affect the price level in the long term. The development of a methodology
of building indicators of economic expectations on the basis of large data sets is due to their
significant influence on economic processes, and the ability to overcome key limitations of current
methods for the measurement of expectations using the methods of Big Data analysis.
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Introduction

We present data on the share of Russian households with Internet access, based on the official
statistics of Rosstat (figure 1), statistical tests of the relationship between the intensity coefficient of
inflation expectations of the Russian population based on big data and the dynamics of the median
FOM for short-term numerical inflation expectations of the Russian population based on the
econometric formula for calculating the initial data (table 1), the statistical tests of the relationship
between the dynamics of the indicator of the intensity of inflationary expectations of the population of
Russia on the basis of big data and the dynamics underlying consumer price index, based on Rosstat
data by processing the original Rosstat data for 2011-2018 (table 2), the data of the test of Granger
causality index of intensity of inflation expectations from different economic parameters from monthly
data - in this case, we took the figures for the latest 2018 from the original Rosstat data (table 3).

Main part

The choice of media sources can be carried out by analyzing the ratings of media sources. As a
basis for the selection of the largest and most important economic media in Russia, the open ratings of
the company "Medialogia™ were determined. This company provides open access to monthly reports
on the largest and most influential citation Russian media sources, obtained on the basis of an automatic
monitoring system of media in real time. The coverage of media sources for monitoring is extremely
wide and amounts to more than 43 thousand media, citation of which is estimated with the help of more
than 800 million social media. The rating sections include lists of the most cited newspapers, magazines
and news agencies based on their representation on the Internet (analysis of traffic to official web pages
and official media groups in social media). In addition, open ratings include regular identification of
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the leading TV channels and radio stations, as well as the most popular blogs.
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Figure 1 - Share of Russian households with Internet access
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Table 1 - Statistical tests of the relationship dynamics indicator of the intensity of inflation
expectations of the Russian population based on Big Data and dynamics of the FOM median
indicator for short-term numerical inflation expectations of the Russian population

Statistical test of the relationship ?ﬁg'{gﬁg‘fgg&h V“\::?ﬁﬁg:g;?g?gg?\;
The intensity of inflation expectations | UN sludge =0 0.52**** 0.24*
of the Russian population on the basis | UN sludge = 1 0.67**** 0.22
of Big Data UN sludge =2 0.72%*** 0.36***
UN sludge =3 0.70Q%*** 0.27**
UN sludge =4 0.69**** 0.22
UN sludge =5 0.61**** 0.24*
UN sludge =6 0.48**** 0.16

Notes: the following designations are used for different levels of significance: * — 20%, ** — 15%, *** — 50p, **** _
1%.
Source: compiled by the author.

Table 2 - Statistical tests of the relationship dynamics indicator of the intensity of inflation
expectations of the Russian population based on Big Data and the dynamics of the basic
consumer price index based on Rosstat data

Statistical test of the Correlation with | Mutual information | The Granger test for the

relationship baseline CPI with basic CPI effect of CPI on the base
Intensity of | UN sludge =0 0.51**** 0.26* 0.54
inflation UN sludge =1 0.55%*** 0.28* 0.88
expectations | UN sludge = 2 0.59**** 0.27* 0.87
Russian UN sludge = 3 0.62**** 0.24 0.87
population | UN sludge = 4 0.63**** 0.22 0.19
based on Big [ UN sludge = 5 0.58%*** 0.22 0.25
Data UN sludge = 6 0.52%*x* 0.21 0.52
UN sludge =7 0.45**** 0.18 0.37
UN sludge = 8 0.4Q0**** 0.40** 0.54
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Statistical test of the Correlation with | Mutual information The Granger test for the
relationship baseline CPI with basic CPI effect of CPI on the base
UN sludge =9 0.37*** 0.27* 0.69
LN sludge = 0,374+ 0.22 0.06%*
DNV sludge = 0,334 0.12 0,04+
DN sludge = 0.24* 0.18 0,054+

Table 3 - Data of the Granger test on the cause-effect dependence of the indicator of the
intensity of inflation expectations on various economic parameters according to monthly data

The
rate of | Change Real
Procedure c Brent oil | growth key Industrial Level chanae rowth
for the test | —nouer price of the Bank production ¢ g g
Grainger | . price growth | ruble rates index unemployments rate
. index (%) : ) (y/y, PP) salary (%,
(time lag) rate against| Russia (y/y, %) y
the (PP.) yy)
dollar
1 month 0.32 0.48 0.04%***
020 | VAR: | VAR | VAR: | OTEVAR | oggvar:o7g| 09 VAR
0.19* 0.62 0.20* ' '
zmonths | 025 VAR 064 | 056 | 0.5 0.85 0.99 0.29
3 months 0.53 0.81 0.80 0.36 0.93 0.80 0.57
4 months 0.72 0.83 0.79 0.56 0.98 0.83 0.66
5 months 0.81 0.72 0.92 0.75 0.98 0.30 0.76
6 months 0.92 0.78 0.91 0.54 0.94 0.49 0.80
7 months 0.74 0.89 0.96 0.70 0.79 0.39 0.86
8 months 0.19* 0.65 0.59 0.11** 0.96 0.52 0.57
9 months 0.32 0.82 0.74 0.20* 0.71 0.57 0.70
10 months 0.62 0.78 0.72 0.28 0.88 0.69 0.70
11 months 0.37 0.29 0.19* 0.14** 0.17* 0.46 0.47
12 months 0.26 0.15** 0.40 0.20* 0.16* 0.65 0.51

Based on the analysis of monthly reports "Medialogia” for the period 2016-2017 ratings in the
media for all the above sections and given profiles, publications, namely the relevance of their
publications on economic issues, was compiled by the author's map of the largest Russian economic
media that are relevant to the analysis of economic expectations of the Russian population.

The relevance of the obtained set of media was verified and validated using a survey of experts in
the field of economic analysis (CMASF, MSU, October, 2016) and submission of the scientific
community [Apokin, 2015]. It should be noted that the majority of experts named the following four
sources as the key major Russian media for the analysis of economic expectations of the Russian
population: Vedomosti, RBC, Expert, Kommersant.

At the same time, to expand the coverage of the relevant audience — interested in the domestic
economic situation, reading and commenting on economic news on the Internet — respondents listed
additional important media sources, which were also taken into account in the preparation of the
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General map of sources.

Within the framework of the developed methodology, the basis for assessing the economic
expectations of the Russian population is the opinion of active Internet users regarding economic
events, data and trends covered by the largest economic media in articles on the subject of the
considered areas of the economy.

It is assumed that the expectations of active Internet users interested in economic events can
determine the dynamics of economic expectations of the population as a whole. Thus, according to
Rosstat, the share of households with Internet access in Russia as a whole in 2016 was 68% (see figure
1). The trend of steady and rapid growth of the indicator is observed in the last 10 years. So, in 2007
its value was 16%. At the same time, according to the latest available data, the trend continues at the
present time. According to the President of PJSC "Rostelecom™ M. Oseevsky from October 2017 to
currently, the share of households with access to the Internet has exceeded 70%. In the future, the
company plans to increase this figure to 90%. Thus, aggregated indicators of economic expectations,
obtained on the basis of collecting and processing the opinions of Russian Internet users, can be
representative to reflect the aggregate economic expectations of the Russian population.

The technique involves extracting the opinions of Internet users in certain areas of the economy
from the comments of Internet users to news articles on a given area of economic expectations in a
certain set of economic media at the first step [Goloshchapov, Andreev, 2017].

Since user comments are text messages, aggregated indicators of economic expectations are
obtained using text processing techniques.

Three types of sources are used to collect comments from Internet users on articles in economic
media: official web pages of the media on the Internet, official media groups in social networks
Vkontakte (vk.com) and Facebook (facebook.com).

The first group of sources — the official web pages of the media-aims to reach users who are mainly
focused on reading specific sources, and presumably do not use social networks. Social networks are
selected based on the analysis of the number of user comments among Internet users [Kaftannikov,
Parasic, 2016]. As access to the Internet spreads among households, subscriptions to social media pages
and discussion of published materials are becoming more popular. According to the data of the analysis
on the basis of the data collected by the minimum representative sample of the media (Kommersant,
RBC, Expert, Vedomosti), the ratio of the number of comments in social networks to comments on the
official web pages of the media is twelve to one.

It should be noted that as a significant addition to the base of social networks can act as another
common network in Russia — "Odnoklassniki" (ok.ru). The inclusion of this source in the analysis may
to some extent increase the reach of Internet users to assess indicators of economic expectations.

Thus, the lists of sources of economic media and resources for collecting information about the
opinion of Internet users in relation to the published news, representative for assessing the economic
expectations of the Russian population in the framework of the author's methodology, were formed.

The next stage of the method is the calculation of indicators of the intensity of expectations of the
population for different areas of the economy, given by the researcher. Correct execution of this step
allows to obtain a high-frequency approximation of Internet expectations users representing a
significant proportion of the Russian population, relative to various economic phenomena [Vorontsov,
2016].

The correct implementation of this stage of the technique involves three steps: (1) calculation of
the indicator intensity of expectations; (2) assessment of the relevance of the resulting indicator to a
given type of expectations; (3) testing the stability of the data to the rules of calculation of the indicator.
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The indicator responsible for approximating the economic expectations of the population is the
indicator of the intensity of expectations. The latter shows how high or" intense™ are the expectations
of a given change on the part of the population at any given time — for example, expectations of a rise
in the price level in the economy. This makes it possible to approximate changes in population
expectations over time.

The calculation of the indicator is based on determining the number of comments that are directly
related to the measured economic expectations. The selection of comments is carried out at the previous
stage of the methodology — among the media articles relevant to a given area of Economics, the
measurement of economic expectations in which is the aim of the researcher.

At any given time, the indicator is calculated as the ratio of the number of relevant comments to
the total number of media articles mentioning expectations similar to those sought in the comments:

I+
Yi_1 Xt  Number of comments

I Xk Number of articles

where T is the time period for calculating the indicator (day, month, etc.);

I+ is the economic expectations set by the researcher (for example, expectations of price growth);

L is a set of articles on a specific field of Economics, the measurement of economic expectations
in which is the aim of the researcher (media articles selected in the second stage of the methodology).

According to the presented formula, the numerator of the fraction includes the total number of
Internet users comments for period T, mentioning the given economic expectations I+ in accordance
with the system of selection rules, to each of the media articles on the topic L.

In this case, the denominator of the fraction includes the total for period T number of media articles
on the topic L, mentioning the given economic expectations |+, according to the system of rules
developed for the selection of comments. In other words, the selection of media articles for the
calculation of the denominator of the fraction of formula is carried out in accordance with the rules or
regular expressions identical to those used for the selection of Internet users' comments. This allows
you to get a sample of media articles that mention the economic expectations set by the researcher. This
step is necessary in order to adjust the economic expectations of Internet users to media expectations
or to the possible artificial popularization of the topic by the media. The intensity indicator of economic
expectations will tend to reflect the intensity of the "true™ concerns a specific issue or problem of the
economy — with the exception of the influence of media resources.

Conclusion

The author has developed a method of constructing a high-frequency indicators of economic
expectations of the population, based on five key stages: (1) identify sources of information and
assessment of the representativeness of the sample for analysis; (2) selection of news articles selected
set of Russian economic media; (3) selection of review Internet users to a selected set of news articles
economic the media on the subject of specific areas of economic expectations; (4) calculation of the
intensity indicator of a given type of economic expectations, including the assessment of the relevance
of the obtained indicator to the objectives of this article and verification of the stability of the data to
the rules of calculation; (5) identification of factors of change in the intensity of a given type of
economic expectations over time.

Development of methods for constructing high-frequency...



124 Economics: Yesterday, Today and Tomorrow. 2020, Vol. 10, Is. 6A

Verification of the developed method is carried out on the example of constructing a high-
frequency indicator of inflation expectations of the Russian population.

The developed technique was implemented on the basis of text data of news articles of four largest
economic mass media of Russia (Vedomosti, Kommersant, RBC, Expert) and comments of Internet
users to them on official web pages of mass media and in social networks Facebook and Vkontakte.
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AHHOTALUA

OxugaHusi SKOHOMHYECKHX AareHTOB SBIISIOTCSI OCHOBOM JUISI DKOHOMHYECKHUX TEOPHH,
OOBSCHSIONINX TPOIECCH MOTPEOJICHNs, MHBECTULIMMA, CIpoca Ha JeHbrH, MHIAImMu U T.1. B
Hay4YHOU JINTEpaType SKOHOMUUYECKHE OKHUJIAHUS OMPEACISIOTCS KaK OXKHUIAAHHUS SKOHOMUYECKUX
areHTOB — JJOMAIITHUX X035UCTB, (GUPM, TPABUTEIBCTBA U AKCIIEPTOB. COOOIIECTBA — OTHOCUTEIHHO
OyIymux COOBITUH B SKOHOMHKE, KOTOpPHIC CYIIECTBEHHO BIIMSIOT HAa MPHUHATHE perieHui. B
COBPEMEHHBIX PKOHOMHYECKUX HMCCICIOBAHUSAX CYIIECTBYIOT JBa KJIIOUYEBBIX IMOAXOAAa K OIEHKE
AKOHOMHUYECKUX OXKHUIAHHUI: IMOX0J, OCHOBAaHHBIM Ha OMPOCAX IKOHOMUYECKUX areHTOB (MOIXOI,
OCHOBAHHBIM Ha OIPOCE), M MOJXOJ, OCHOBAHHBIM Ha aHAIU3E MApaMETPOB OOMEeHa (PBIHOYHBIHN
noaxon). OpHAaKO STH MOAXOIBI HMMEIOT PNl CyllecTBeHHbIX HemoctatkoB. C 2015 rona
OpUIIMATBLHBIM PEXUMOM JICHEKHO-KPEJAUTHOW TOJUTUKU B Poccum SBIISIETCS TapreTHpOBaHUE
UHOIAIUY, TIEPEX0] K KOTOpoMY (pakTHUeCcKu ObUT MHUIMHPOBaH B ceHTss0pe 2013 rona. B Teuenue
3TOr0 MEpHoJia YpOBEHb HHQIISIIMOHHBIX OXUIAHWM HACEJCHHs SBISETCA BAXHBIM OOBEKTOM
uccnenoanus ans banka. Poccun. Ilpeanonaraercs, 4To 4UCICHHBIA OPUEHTUP PETYISATOpA AT
UHOISAIUN B TEKYIIEM PeXUME IEHEKHO-KPEAUTHOM MONMUTUKHA OKaXET 3HAUUTENbHOE BIUSIHAE Ha
MHOIAIMOHHBIE 0XUAaHus HaceneHus. [locrnennue, B CBOIO ouepeib, MOTYT MOBJIHATH HA YPOBEHb
IIeH B JOJNTOCPOYHOW mepcrekTuBe. Pa3paboTka METONONOTHM TIOCTPOEHUsS TMoKas3aTenei
SKOHOMUYECKUX OKUJAHHM Ha OCHOBE OONBIIMX HA0OPOB JAHHBIX HEOOXOAMMAa B CBSI3U C HX
3HAYUTENBHBIM BIMSHHUEM Ha DKOHOMUYECKHE TIPOIIECCHI U CTIOCOOHOCTHIO IPEOI0IEBATh OCHOBHBIE
OTPAaHUYEHUSl CYIIECTBYIOLIUX METOJOB H3MEPEHHUS OXUJAHUN C MCIOJIb30BAHUEM METOJI0B
aHaM3a OOJIBIINX JAHHBIX.
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