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Abstract
As the Russian economy is presently characterizeligh uncertainty of
doing business and a growing gap between opiniodseations of firms and
decision makers, the importance of qualitative hess surveys as a source
of information is significantly rising. The papervestigates the ability of
Russian business tendency surveys to identify basioycle turning points.
For this purpose we have constructed an algoritbrrbuild economic
indicators which cover all information contained time sectoral business
surveys data. Identification of the turning poiatshese indicators allows us
to track the stylized ‘averaged’ chronology of thesiness cycle. In addition,
we have evaluateex postthe turning points in the GDP growth on the basis
of the extracted cyclical component of the comgokitonomic Sentiment
Indicator.
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1. Introduction

At present, the Russian economy is facing incrgaaimcertainty of doing
business, and a gap between opinions and actiotisnotd and decision
makers is growing. This is largely determined bfamorable global context,
the escalation of external shocks and risks, whiltdllenge using relevant
statistical methods to monitor and analyze the esors performance.

Russia needs to change the economic model now timaneever. The
reindustrialization process should reduce gradub#ycountry’s dependence
on the resources-based growth and promote innava#ictivity. As
nationwide structural and cyclical changes advarthe, importance of
business tendencies surveys (BTS) as a sourcdasmation substantially
increases. Despite weaknesses of cognitive peoteptireality by economic
agents, this method of measuring their behavior emanging business
sentiments is a recognized source of economic oltanany countries
worldwide. This information comes in hand beforartii quantitative data is
available, and is statistically reliable.

In Russia, such research program was launched 98 18 the
framework of the TASIC program ‘Statistics 2, 3, Since 1998 the regular
large-scale sectoral BTS have been carried ouhé&yCentre for Economic
Analyses of the Government of the Russian Federati@o-operation with
the Federal State Statistics Service of the Rus®aeration (Rosstat). Since
2009 all methodological support and databases haga transferred to the
Centre for Business Tendency Studies, the InstitutBtatistical Studies and
Economics of Knowledge, Higher School of Econom{¢tSE ISSEK
CBTS).

The accumulated large-scale dynamics of such ‘sefttistics
aggregating entrepreneurial assessments not omdisitie increased demand
of experts for economic data but also contributesthte expansion of
managers and decision makers competencies. Suabhadas can combine
real-time entrepreneurs’ estimations of current axgbected economic
development in various sectors and reflect exteshatks, internal barriers
and their significant socio-economic consequen€is. regular monitoring
of economic agents’ opinions allows collecting gpaséive data on business
and investment climate, business trends and enmeof business
confidence and economic sentiments.

The BTS program developed by HSE allows for meagumany
sectoral development paths and short-term flucinati while traditional
statistics is insufficient, not prompt enough objsat to frequent revisions.
We define the main advantages of joint HSE-Ro&I& as:

— accumulated data set over a long time period;
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— coverage of a wide range of regions, sectors aoiogaic activities;

- frequency, promptness; synchronization and harnatioiz of
programs;

— possibility of sectoral benchmarking;

- unified approach to data collection, data processind database
maintenance;

— availability of results;

— statistically significant compatibility of surveyesults with
guantitative statistics;

— compliance with international standards and clasdibns.

We have found short-term indicators based on bssiserveys data
useful in monitoring business cycles and forecgdtimning points (Kitraet
al., 2003; Kitrar & Ostapkovich, 2013a; Kitrar & Optavich, 2013b; Kitrar
et al, 2014).

This study focuses on whether the aggregate dymaofidusiness
confidence conforms to the real economic situatiofiRussia. We aim to
determine to what extent business surveys dataensitive to the phase
alternating in the cyclical development of the aa#l economy. For this
purpose we have constructed an algorithm to bgibthemic indicators which
cover all information contained in the sectoral ibass surveys data.
Identification of the turning points of these inaliors allows us to track the
stylized ‘averaged’ chronology of the business eyt particular, we

— define criteria for aggregating each BTS indicatorone of the
composite blocks;

— develop an iterative procedure for building a dued set of
composite indicators according to the directionerage duration
and chronology of the phases of unobserved cydimadponents;

— build an algorithm that tests the indicators foclmal sensitivity
through decomposition of their dynamics in theatse procedure.

To demonstrate expected outcomes, we test thecalgblatility of the
composite indicator according to the proposed ‘wiklgorithm. For this
purpose we use the HSE Economic Sentiment Indi¢at8E ESI), which
already exists in Russia and is almost harmoniz#dits European analogue,
from Q1 1998 to Q2 2015. The results show a sigaifi degree of
compatibility and a leading nature of this compw8T'S indicator with the
cyclical component of GDP. Based on the extract&EHESI cyclical
component, we retrospectively evaluate GDP turpiigts.

The empirical basis of the study is BTS data oresssents and
expectations of economic agents in the industrystaction, trade, and
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services, with stratified random sampling of ab@®Bi000 observations from
almost all regions of Russia.

2. Background

In international practice composite indicators anedely used for
interpretation and presentation of generalized Bif8rmation (European
Commission, 2014a; OECD, 2003, 2008). We defineraposite indicator
(CI) as an aggregate quantitative measure of aguantitative information
about economic phenomena like, for example, coripstiess, innovation
and investment, integration and structural progesseonomic sentiments,
consumer confidence or business climate.

To convert BTS data into Cls it requires to selectables that:

— measure early stages of the production process gfample,

changes in new orders or total order books);

— react quickly to changes in economic activity (érgshed products

inventories);

— measure expectations (e.g. expected tendency diigtion).

As arule, it is easy to extract a cyclical compured such time series
because they do not contain long-term trend, ag thefact represent
a deviation from

Moreover, such indicators are related to economénts’ judgements
that are capable to record possible cyclical changleead of relevant
statistical indicators. The Russian BTS data aad@vle from a single source
(Rosstat) and published regularly at the same tirhes means that the Cls
are not revised. Finally, we form all survey progsafor Rosstat to capture
information that is impossible to record using cemtonal methods of
statistical observation — for example, capacityiasiion, bottlenecks in
production, level and change in sectoral econowtivity, effects of external
shocks and internal barriers. These advantagesneahsignificantly the
information capacity of BTS data to identify thechgal phases and turning
points.

In our practice we make use of publications avéelalh the European
Commission website, which regularly publishes thethmdology and time
series of composite indices of economic sentiménisiness confidence and
business climate.

In Russia, the best known research on businessswrid composite
indicators is done by the ‘Centre of Developmenstitute, Higher School of

Y In the Russian BTS program, ordinal a three-opsicade (up/unchanged/down) is used for
all variables.
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Economics (Smirnov, 2001, 2006, 2012) and CenteBisiness Tendency
Surveys, Higher School of Economics (Kitrar & O$taygich, 2013b). Thus,
in our study we are primarily guided by the facatttior a long time
international community has tended to aggregate ptenand partly
undisclosed to quantitative statistics processek havioral patterns of
economic agents into a single measure of naticza@l@anic activity.

3. Basic algorithm for building composite indicators of
cyclical nature

Let us consider the main stages of constructingo@sed on the BTS results
for measuring economic activity fluctuations andrniong points
identification. The used approach basically presgpp building a flexible
set of Cls, including the BTS results, at sectaral national level. They are
classified into three groups: coincident, leadingl dagging indicators,
depending on the direction and the timing of rafeectime series.

What is specific about the approach is a builtigpathm that tests
each CIl and its components for cyclical sensiti\aty decomposing their
dynamics, extracting a short-cycle component wittogth amplitude and
assessing its approximation to the reference ibolichis procedure is based
on the OECD guidelines (European Commission, 20Q&£D, 2008, 2012;
Nilsson & Guidetti, 2008).

The construction procedure of Cls aims to covezvaht information
on HSE business surveys as much as possible, legmrof their cyclical
properties. Further, according to an integratet the cyclical sensitivity of
Cls time series is checked in regard to the cylctlgaamics of the reference
series. On this basis, the dates of turning peirgsestimated for all indicators
that highly correlate with the reference serieseifHaverage’ values
represent the desired chronology of both actualexpected changes in the
cycle (Chauvet & Hamilton, 200%5)

In our opinion, the cyclical Cls for Russia may sish entirely of
qualitative variablesif they have a high cyclical sensitivity and siigant

2 We consider this concept, which can be interprated ‘date then average’ approach, more
appropriate when the cyclical analysis is to beriedrout using the set of composite
indicators (not an integrated construction). Th@agite method, proposed by Stock and
Watson (2010), is ‘average then date’, which isvalent in building the OECD single
leading composite indicator.

3The most successful experience of using qualitatif@mation in a short-term analysis is

a system of cyclical composite indicators publish®d the European Commission as
‘European Business Cycle Indicators’ (European Casion, 2014b).
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correlation with aggregate economic activity (exsedl in GDP dynamics or
other appropriate indicators).

Within the growth cycle concept, the main critettadetermine the
sequence of steps in an iterative procedure oftamisg a set of cyclical
Cls are:

— correspondence to the cyclical nature of a referenacroeconomic
indicator of aggregate economic activity in a sfiesiector or in the
Russian economy as a whole (for example, the GldBExiror the
industrial production index);

— providing leading, coincident or lagging (so-callszhtrol) signals
of turning points.

Ideally, we can obtain three CI clusters which wioog able to:

— lead the trajectory of the reference indicatorfiaisufficient degree
of probability in real time;

— provide evidence of the sustainable coincidencé wie reference
indicators trajectory;

— approximate the retrospective trajectory of themsfice indicators,
confirming or refuting the cyclical correspondence.

With this definition, we determine a generalizedjdctory of the
cyclical components of all analyzed time seriesndpadjusted deviations
from the long-term trend. In this context, theabllity of the Cl depends on
theoretical assumptions about the cyclical natdréhe selected potential
variables and the statistical characteristics eirtbyclical sensitivity.

The general logic of the assertions above leattsetllowing iterative
procedure:

I. Formation of the initial conditions the well-grounded selection of
the reference indicator and qualitative indicatbed can potentially form CI.
It requires selecting qualitative BTS indicatorsiethhighly correlate with
the growth rate of quantitative statisticGhe main selection criteria are:
economic feasibility and relevance, reliability t¢he statistical base,
frequency, availability and timeliness of the imf@tion sources, broad
coverage and long-time series, and absence of pnoed volatility in the
dynamics.

Il. Statistical analysis of the reference series catlbehavior:

1. Decomposition of dynamics: the double use ofHbdrick-Prescott
(HP) filter is recommended (Nilsson & Guidetti, 3)MNilsson & Gyomai,
2011). In this study we investigate short-term groeycles that most closely
match the informational nature of BTS results. Efere, we use chain
growth rates (the relative value of each month/gmao the corresponding
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month/quarter of the previous year) as a refergueatitative series, because
they correlate the best with time series of quihaindicators. This reporting
format presupposes that the basic fluctuations ath lquantitative and
qualitative series occur relative to long-term agervalues (e.g. = 0, = 100).
However, the test for stationarity revealed thaythave significant power at
low frequencies (the augmented Dickey-Fuller téshtified non-stationarity
with high p-value). Filtering such unsteady low-frequency comgnts
allows the transformation of these series intorafwith time-independent
statistical properties when the expected value \aarthnce of alternating
sections of such series are close to the stable-constant values. The
proposed decomposition of dynamics makes the rengaimgh-frequency
component more consistent with the short-term cgtichanges of the time
series with an unsmoothed amplitude. In this stutig, low-frequency
component is defined as a medium-term cycle of fareace indicator
(identification of a long-term cycle requires longine series). This implies
the need of:

— identification of the medium-term cycle (MC) withfquency up

to 15 years by using the HP filter for the firshé;

— extraction of the unsmoothed short-term cyclicahponent (USC)

— detrended reference series representing the lgroyee (due to
revealed non-stationarity of raw series the obthid§C should be
tested for cointegration with qualitative variables

— smoothing the short-term cyclical component with tise of the HP

filter for the second time.

2. Constructing the ‘basic chronology’ of the snimat short-term
reference cycle (SSC) — identifying turning poibts using the simplified
version of Bry-Boschan (1971) procedure. The ddteior dating the
smoothed dynamics are:

— alternation of peaks and troughs;

— minimum duration of the cycle (if alternation frqmeak to peak or

trough to trough is present) of 15 months;

— minimum duration of the cycle phase of 5 (6) months

— identification of the maximum value (for peaks)minimum value

(for troughs) as a turning point if no explicitmimg point comes up
or no turning points alternate;

— exclusion of extreme points whose effect is shad aompletely

reversible.

[ll. Statistical analysis of time series of indicatdmattcan potentially
be aggregated in CI (including a test for their log&l sensitivity):
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1. Statistical treatment of time series: seasodjalstment, elimination
of insignificant outliers, recovery of missing vay standardization (if
necessary).

2. Decomposition of dynamics (the double use ofHtbdrick-Prescott
filter is recommended). Statistical studies ofélceumulated BTS dynamics
do not indicate stationarity, although indicators already deviations from
the long-term average according to their infornmataontent. Therefore,
pre-filtering unsteady components should be don&l¢atify a short-term
cycle (first with an unsmoothed amplitude) in theximum accordance with
the trajectory of similar components in the refeeerseries. The lack of
stationarity in BTS series and the possible preseftong-term fluctuation,
not related to the short-term cycle, are largely ttuthe increasing optimism
or pessimism in the economic agents behavior thalbminant at specific
time intervals. In this item we recommend the sateps as those described
above for the reference series decomposition.

3. Assessing the cyclical correspondence of theotimed short-term
cycle (SSC) of the selected indicators with the $6te reference series:

- finding significant cross-correlation coefficients;

- classifying the indicators according to leadingncaling or lagging
turning points of the reference SSC;

- ‘primary dating’ of the SSC for all selected andsdified indicators;

— final selection of indicators for aggregation.

The main selection criteria are as follows:

— significant cross-correlation statistics (providasdence about the
cyclical sensitivity and consistency with the cggiath of aggregate
economic activity, which is represented by theneziee time series);

- the benchmark for this type of structuring indicatts the analysis
of time periods (months, quarters) with the maximum
cross-correlation coefficients;

— the highest possible correspondence of ‘primargsiawith basic
chronology of the cycle (using the simplified Brg$&han
procedure).

We recommend performing the built-in algorithm (Sesble 1) for
testing not only potential qualitative componemtsgggregation but also for
Cl, including those built in the framework of tharmonized European
system of business and consumer surveys. It isdexpteto test Cl for cyclical
sensitivity to determine the feasibility to includeem in the system of
relevant composite short-term cyclical indicators.
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Table 1. The built-in algorithm for testing the Birelicators dynamicX(t)
to further include them into the system of shortrteyclical indicators after
step-by-step assessment jointly with the referemieator dynamic¥(t).

Step 1 Selection of the type of the compared indisa{(t) andY(t)
(possible representation ¥ft) — raw balances(t) — index):
1.1. Graphical comparison #ft) andY(t).
1.2. Calculation of th&(t) andY(t) cross-correlation

coefficients.
Result Choosing potential Cl components and reterseries.
Step 2 Decomposition of the selected time set{BsandY(t): estimation
of medium-term cycle (MC) and unsmoothed short-teyaies

(USC):

2.1. Extraction of the 8-, 10- and 15-year MC Xdt) andY(t):
first HP filtering.

2.2. Graphical comparison (common X-axis) of 8- a0d 15-
year MCX(t) andY(t) with initial X(t) andY(t).

2.3. Graphical comparison of USt) andY(t) with different
MCs (8, 10, 15 years).

2.4. Calculation of cross-correlation coefficieafs{(t) and its
USC with various MCs (8, 10, 15 years).

2.5. Calculation of cross-correlation coefficieatsr(t) and its
USC with various MCs (8, 10, 15 years).

2.6. Joint cross-correlation of USEt) and USCY(t) with
various MCs (8, 10, 15 years).

2.7. Test for cointegration of USK{t) and USCy(t) with
selected MCs.

Result Selection of the desired MC and USCXi@)y andY(t).

Step 3 Selecting the smoothing short-term cycleC(S8r X(t) andY(t):

3.1. Smoothing the USC amplitude #it) andY(t): the
second HP filtering to extract short cycles (18aad 30
months).

3.2. Graphical comparison of the smoothed shom-wyclical
components (SSC(t) andY(t) with different periods of
smoothing (18, 24 and 30 months).

3.3. Joint cross-correlation of SH@) and SSCY(t) at
different smoothed amplitudes (18, 24 and 30 mQnths
SSCY(t) at 18-month smoothing with SSGt) at 18-, 24-
and 30-month smoothing, etc.

Result: Selection of the most comparable S®EandY(t) and their
graphical representation.
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IV. Generation of final results:

1. Identifying the cyclical phases and the averageing points dates
for the each group of the indicators.

2. Secondary dating of the SSC of structured irtidisdollowed by the
determination of the average dates of turning gofat each group of the
indicators.

3. Normalization (standardization) of the indicatoselected for
aggregation: setting their SSC to the same amgfitud

Aggregation through various models of averagingnbwnalized SSC,
presented in the form of standardized indices

4. Decomposition and joint analysis of the growth cycles of
the Economic Sentiment Indicator and GDP

We investigate the dynamics of the composite Econ&@antiment Indicator
(HSE ESI) for its cyclical sensitivity and statestily significant consistency
with the short-term cyclical trajectory, phases daching points of the
aggregate economic activity, represented by thexeate statistics — the real
GDP index. The empirical study is conducted acecmdo the algorithm
described above and covers period from Q1 199&84t@@ 4.

The HSE ESI is a composite indicator that combthesdynamics of
the BTS results, which cover about 22.000 industdanstruction, retail
trade, and service firms as well as 5.000 consuriiéestotal contribution of
these sectors to the domestic gross value addaibist 70%. To calculate
HSE ESI, we select 12 indicators according to E@ajines, which reflect
economic fluctuations in Russia the most adequaiedypromptly:

— inindustry: current order books, production expgohs and level

of finished products inventories;

— in construction: current order books and employnesipectations;

— in retail trade: current and expected businessatsitn, level of

stocks;

4 For normalizing time series we propose to subttecaverage value from SSC of eXd}).
The difference is divided by the mean absolute aten of the series and 100 is added to
this value. The result is dimensionless and contppanaith each other SSC of A(t). Level
100 is equal to the long-term equilibrium leveljues above indicate a positive deviation
from equilibrium, and the values below 100 — a tiegadeviation.

5> Steps 3 and 4 are performed only to create aesiogiposite indicator from a set of
indicators classified with respect to the timinglod phase.

8 In the European Union a similar index — Econongnt8nent Indicator (ESI) — is calculated
by the Directorate General for Economic and Finaingffairs of the European Commission
since 1985 (European Commission, 2014a).
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— in services: current and expected demand, curresihess situation;

— consumer confidence.

In order to harmonize HSE ESI with internationalnstards and allow
for international comparison we use an iterativgragation procedure,
virtually identical to the European system of saniindicators. It includes
standardization and average weighted aggregaticseletted components
and normalization CI with the average for the pgrd00 and a standard
deviation of 10. As a result, the HSE ESI valuesuai 00 mean the ‘normal’
(neutral) sentiment in business environment, ngtdbgher than 100 —
favorable and optimistic, markedly below 100 — @sgive, crisis mood.
Considering the timeliness of HSE ESI (1.5-2 morgéfore publication of
the GDP official statistics), its analysis can wuseful for short-term
assessing the Russian economic development.

We empirically study HSE ESI and GDP, and testrttugiclical
sensitivity. We estimated short-term cyclical comgats with a smoothed
amplitude (SSC) of both CI and the reference irtdica

According to the described above algorithm, thetfistep of the
procedure is graphical comparison of HSE ESI andPGdahd calculation of
the cross-correlation coefficients. They reveal¢atigtically significant,
stable comovement, with the correlation coefficieh0.886 coincident and
of 0.820 with the one-quarter lead. As mentionedvab the augmented
Dickey-Fuller test identified non-stationarity tfeise variables with-value
0.73 for GDP growth and 0.58 for HSE ESI that reegichecking the final
indicators for cointegration. Figure 1 represehts jbint dynamics of HSE
ESI (seasonally adjusted) and the real GDP indey)(for the period Q1
1998 — Q4 2014.

Then, we decomposed the analyzed time series biynatstg
medium-term cycle (MC) and unsmoothed short-terslesy(USC) with the
use of the HP filter for the first time. Parametewas equal to 677.130;
1649.327 and 8330.659 for medium-term cycles ofl®,and 15 yeafs
Figures 2-5 show the results of this iterationnitfeed MC and USC of HSE
ESI and GDP.

7 Estimation of 8, 10 and 15 year cycles as a medarm ones is based on duration of the
accumulated BTS results.
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Figure 1. Economic sentiment indicator (HSE ESg keft scale) and the
yearly real GDP growth rate (the right scale, Ratssata).
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Figure 2. Medium-term cycle (MC) of the real GDPRwth rate.
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Figure 3. Medium-term cycle (MC) of HSE ESI.
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Figure 4. Unsmoothed short-term cycle (USC) ofrdad GDP growth rate.
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Figure 5. Unsmoothed short-term cycle (USC) of HESH.

The joint decomposition of HSE ESI and the real dbdex and the
results of the cross-correlation analysis allow toe identification of the
cyclical components that are the most significanstibsequent comparison.
These components are USCs, which are the residttahfter separating
15-year-long MC from the series. This way, we algdi the highest
coincident cross-correlation coefficients (0.988 HSE ESI, and 0.943 for
the GDP index). Based on the results of the cros®lation analysis of
USCs of HSE ESI and GDP, we chose USCs withoutBagear-long cycle
removed for the subsequent comparative andlysis

Due to non-stationarity of initial data, USCs wittiminated
15-year-long cycle of HSE ESI and the GDP index ew¢éested for
cointegration. The results of unrestricted coirgéign rank test indicated
cointegration of these time series (see Table Bg fest results confirm
a long-term equilibrium between the variables, \Wwhallows us to draw
conclusions about conformity of these indicatordicgl profile based on the
correlation coefficients. This also suggests pdssibclusion of these
variables in regression models for short-term faséiag. Construction of

8 These steps of the testing algorithm associated identification of the length of the

medium-term cycles are appropriate mainly in primdecomposition of the retrospective
dynamics of each indicator. During subsequent itieation of short-term cycles phases at
the ends of time series, this step can be omittddle dynamics should be controlled
periodically.
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forecasting models using HSE ESI and other busitesdency surveys
indicators is left for our future work, and it isyond the scope of this study.

Table 2. Unrestricted cointegration rank test @jac

. 0.05
Hypothesized _. Trace " .
no. of CE(s) Eigen value Statistic critical Prob.
value
None* 0.476419 53.13748 15.49471 0.0000

At most 1* 0.146194 10.43135 3.841466 0.0012
Trace test indicates 2 cointegrating equationee0t05 level

* denotes rejection of the hypothesis at the Oc@&ll
** MacKinnon-Haug-Michelis (1999) p-values

The next step is the selection of the most comparaimoothing
short-term cycle (USC). By Hodrick-Prescott filtagi for the second time
(parameteh was equal to 1; 2.914; 6.854), we obtained smabshert-term
cycles (SSCs) of the analyzed series with filtratmf the 18-, 24- and
30-month amplitude. Figures 6 and 7 show these ooets extracted from
the original time series by primary filtration ob-year-long cycles and
subsequent smoothing the amplitude correspondingth® specified
short-term cycles.

10

-15
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

~~~~~~~~~~~~~~ SSC at MC 15 years (18 months) - - == SSC at MC 15 years (24 months)
SSC at MC 15 years (30 months)

Figure 6. Smoothed short-term cycle (SSC) of tiaé GDP growth rate.
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-------------- SSC at MC 15 years (18 months) - - == SSC at MC 15 years (24 months)
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Figure 7. Smoothed short-term cycle (SSC) of HSE ES

Then, we calculate the cross-correlation coefficien SSCs of HSE
ESI and the GDP index to find the most stable imetiand statistically
significant comovement. For the period Q1 1998 —2D44, the cyclical
fluctuations within a short interval (on averagé Zears), with the separated
impact of the 15-year-long medium-term cycle, is thost obvious.

15
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-25
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

e SSC GDP at MC 15 years (30 months}—— SSC HSE ESI at MC 15 years (30 months)

Figure 8. Smoothed short-term cycle (SSC) in th&HESI and the GDP
growth.
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This conclusion is drawn by the highest correlajostatistically
significant for coincident and leading up to 2 daes comovement of SSCs
of HSE ESI and GDP: lag (0) with the correlatioreffimient of 0.941; lag
(-1) with 0.892; and lag (-2) with 0.720.

Finally, we have detected turning points of the sthed short-term
cycle using the Bry-Boschan method (Table 3).

Table 3. Indication of the short-term growth cycliéir phases and turning
points in the dynamics of GDP and HSE ESI for teeqa Q1 1998 — Q4
2014.

GDP growth HSE ES
Q g Dates of Duration Dates of Duration
o 7 turning points (quarters) turning points (quarters)
wn
¢ Peak TroughPeak Phase€ycles Peak TroughPeak Phase€ycles
Q@2 . Q@ Q2 . @
| down 4 597+ 2000 ° g 1997 2000 ° 11
. Q. . Q1
up 1998 6 1998 8
QL _  VQ QL Q1
down 5500 2003 © 2000 2004 2
I 15 16
w - 22 7 . 7
2002 2002
IV Q Q3 Q1 Q3
down 5003 © 2007 © 2004 2007 °
1 15 14
up i Q2 i 9 i Q2 ] 9
2005 2005
B . @ ST
down 5507 2011 ' 2007 2012 8
WY, 16 19
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The results of the joint procedures for smoothihg amplitude of
short-term cyclical components, cross-correlatioh @ating of turning points
mainly provide evidence about:

- the leading cyclical nature of HSE ESI;

— for the period of Q1 1998 — Q4 2014, the predomieam the

dynamics of the reference indicator (GDP growtlg) tae composite
indicator (HSE ESI) of the 15-year-long medium-tecytles and
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2.5-year-long (on average) short-term cycles. Thejude four
peaks and four troughs with eight phases of diffedeiration (from
9 to 33 months). Maximum deceleration (27 monthshithe cycle
Il with a peak in Q1 2000 and a trough in Q2 2002;

— the ninth deceleration phase in the growth cycbegyan in Q1 2012,
after the rapid increase in economic sentimentsofaing to the
BTS data). This phase is in progress now.

In addition, we constructed a tracer to visualize ¢yclical character
of HSE ESI (Figure 9), especially in the last phakeleceleration (Gayer,
2008; European Commission, 2014b). The Y-axis ichsa graphical
representation characterizes the level valuesya# series corresponding to
the growth rate, whereas the X-axis shows theirtqus changes (in absolute
terms). Thus, the tracer displays both the levdladrange in the dynamics of
the short-term cycle of the business surveys indisa with the four
quadrants corresponding to the following four pkasfethe cycle:

— quadrant | (upper right; expansion phase) — intengrowth of the
indicator at an above-average level (for HSE BS$ is a phase of
high optimism));

— quadrant Il (upper left; downswing phase, rotattonrecession,
growth retardation) — reduced growth of the indicatt an
above-average level (for HSE ESI, this is a phadsenareasing
pessimism);

— quadrant 1l (lower left; contraction phase, rexses, sharp
reduction) — decline of the indicator at a beloverage level (for
HSE ESI, this is a phase of depression, crisienfisients);

— quadrant IV (lower right; upswing phase, recovepturn) — growth
of the indicator at a below-average level (for HS&I, a phase of
increasing optimism).

The four tracer quadrants correspond to the foalicphases and are
crossed counter-clockwise. The cyclical peaks@rated in the top center of
the graph area, whereas the cyclical troughs arated in the bottom center.
In this study, the tracer is constructed to visaelihe short-term growth
cycles with neutralized influence of the mediumtesycle (15-year long)
and the smoothed amplitude to eliminate oscillaion
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Figure 9. Tracer of the shorterm cyclical component of HSE ESI (Q1 1998
— Q4 2014).

The tracer of the HSE ESI short-term cycle recorddost
synchronously all turning points of the GDP shertst cycle. After the
beginning of 2012, the HSE ESI cycle entered thevraward phase,
demonstrating the stable slowdown with equal intgnsharacterized by
pessimistic economic sentiments of Russian entngjoirs and consumers. In
the beginning of 2014, HSE ESI started to recoiredicating a possible
increase of optimism. In the middle of 2014 bussnesd consumer
confidence dropped again, and the tracer turnegtl@ropposite direction —
economic contraction.

5. Conclusions

The paper explores the ability of Russian BTS testal track the cyclical
development of the national economy. The studyo@u$ed on the issue:
whether the aggregate indicator of business anduroar confidence in
Russia conforms to the real economic situation?

First, we constructed an integrated algorithm $b petential qualitative
components for aggregation in Cl that cover as mashpossible all
information contained in the sectoral businesseysvesults. This algorithm
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can also be used to test Cl for the cyclical semitsit Such testing is expedient
to determine the feasibility of including CI in thational system of relevant
composite short-term cyclical indicators.

Second, by using this algorithm, we investigatesl dgnamics of the
composite economic sentiments indicator (HSE E®I) its cyclical
sensitivity and statistically significant consistgnwith the short-term
cyclical trajectory of aggregate economic activitgpresented by the real
GDP index. The results allowed us to draw the agsich of HSE ESI and
GDP cyclical comovement in the period from Q1 1968Q4 2014 and
leading nature of HSE ESI. This makes HSE ESI alicator of turning
points and phases of the GDP growth cycle.

Finally, we visualized the results with the tracéthe short-term cycle
of HSE ESI. The tracer recorded almost synchromyoaisturning points of
the short-term GDP cycle. The study shows that lBnodsusiness surveys
data is capable to measure efficiently the cychiealelopment of the national
real economy.
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