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Abstract

Reliable and timely information on business cowdsiis crucial for a Central Bank in

order to formulate forward looking monetary polgid-or this purpose, the Central
Bank of the Republic of Turkey (CBRT) conducts tBesiness Tendency Survey
(BTS) on a monthly basis and a Real Sector Confieldndex (RSCI) is computed

from responses given to the questions of the suiMeg motivation of this paper is to

revise the components of the existing RSCI anditegterformance as an indicator of
business cycles in Turkey. The questions in BT Saardysed for the period between
January 2007 and January 2013 through cross-coredaGranger causality tests and
turning point analyses, along with a referenceesdn line with the OECD procedure.
Industrial Production Index (IP1) is chosen as ttbierence series. Our findings show
that it is possible to construct the index with éwariables without weakening

robustness of the current RSCI as a leading inalicat
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1. Introduction

In terms of monetary policy decision making, reliabnd timely information on the

inflationary pressure generated by economic demandf key importance for a

Central Bank. Especially in inflation targeting ireg@s, monetary policies based on
demand management require acceptable knowledgeaecutate forecasts of the
business conditions, in particular slowdowns angdaesions in economic activity.

However, it is acknowledged in the literature thanay not be reliable to use only
one economic indicator to forecast business agtilfiherefore, composite indicators
which cover a range of indicators related to ecdn@utivity have been developed.

In order to track the trends in business conditi@BRT started to conduct a monthly
BTS in 1987 and a RSCI was constructed in 2005 fiteerbeginning of the series. A
comprehensive revision in BTS was made in line with“Joint Harmonised Business
and Consumer Surveys Program” of the EU Commissi@®07*

Oral et al. (2005) conducted the first study abR&CI which constituted the basic
formation of the index. In their study eight quess of BTS were selected which are
currently utilized in the index. However, in ordermaintain its quality, it is important
to review the design of RSCI periodically. A regis became necessary especially
due to the changes regarding the sample coveragestigns, aggregation and
weighting procedure made in 2007. It may also betlwdhile to make further
investigation to construct the index with fewerighles while preserving its quality.

*The authors would like to thank Timur Hilagi, Dildrali and Emel Dinger for their valuable
comments. The views expressed in this paper agetbbauthors and do not necessarily reflect thewi
of the Central Bank of the Republic of Turkey or i

! For further informatiornttp://www.tcmb.gov.tr/ikt-yonelim/RSCI-Methodologytp




Proceedings 59th 1S World Statistics Congress, 25-30 August 2013, Hong Kong (Session STS080) p.2754

The motivation of this paper is to revise the comgus of the existing RSCI and test
its performance as an indicator of business cyoleJurkey in the light of the
revisions mentioned above. The questions in BT Sxaadysed for the period between
January 2007 and January 2013 through cross-ctioredaGranger causality tests and
turning point analyses, along with a referenceesdn line with the OECD procedure.
Our findings show that it is possible to constrilngt index only with the questions of
“expectation of production for the next 3 monthgi'ssessment of total orders for the
last 3 months” and “assessment of general bussigssion” without weakening its
robustness as a leading indicator.

2. Methodology and Results

The OECD system of “Composite Leading Indicator€LIj developed for the
prediction of the business cycles is used as aegandl OECD “Cyclical Analysis and
Composite Indicators System (CACIS)” software isliagd in designing the
new RSCI.

In this respect, the first step in constructioradkeading indicator is selection of the
reference series that have similar cyclical flutitres to those of the business cycle.
The reference series is usually Gross Domesticuetaq@&GDP). However, due to the
availability of GDP series only on a quarterly Isagiith a lag of one quarter, IPI
which is a monthly and more timely released sdsgseferred. The high correlation
coefficient between Turkish GDP and IPI (0.98 fandary 2005 and December 2012)
also confirms a strong relationship.

Following the selection of reference series, catrehs between diffusion indickes
(DI) derived from the responses to BTS questionwelbas the correlations between
year-on-year changes and detrended series of DIlIRindre analysed in order to
choose the components of the RSCI. Out of 20 mgmfhéstions, all except “stocks
of finished goods” are found to have significantretations with IPI. In addition,
correlations among DI regarding the assessmenthddiast 3 months are found to be
above 90 percent for the questions of total, exand domestic orders as well as for
production. Similar results are obtained for thensaset of questions regarding the
assessments for the current month and expectdtiotise next 3 month.

In order to identify the cyclical patterns of thengponent series, other factors in the
series such as seasonality, outliers, and trenoiglcslioe filtered, which is called as

filtering process. Since seasonal adjustment isapmiicable by CACIS software,

seasonality in Dl is identified by TRAMO-SEATS methin Demetra+, interface. It

is observed that 10, out of 20 DI exhibit seasd)yléli

Following the seasonal adjustment of the DI seneatljers are identified and replaced
with the estimated values by TRAMO program in CACIS

Next step in the process is removing the trend @rapt and smoothing DI and IPI

2 The OECD used IP!I as the reference series for g tiome and later on searched the ways to generate
monthly estimates of GDP from quarterly ones aadtisig from April 2012 found a feasible way to use
GDP as the reference.

3 Diffusion indices are obtained by adding up 100escale the balance values which are calculated by
subtracting the percentage of the responses “messimistic” from the percentage of the responses
“more optimistic”. As an exception DI for stocksdalculated by subtracting the balance value fré 1

4 Results are not shown but are available upon réques

® However, in order to maintain higher quality ohsenal adjustment, time series of more than seven
years of data are needed according to “Practicétlésto Seasonal Adjustment with Demetra+ from
Source Series to User Communication”. Therefores@wality analysis is planned to be repeated at the
end of 2013.
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series. For this purpose, Hodrick-Prescot (HPfilis applied to all series twice;
firstly for removing the trend and secondly for sitiong the detrended series. After
completing the filtering process, cyclical turnipgints of DI and IPI are identified by
simple version of Bry-Boschan algoritinPeak and trough analyses are conducted
both for seasonally adjusted and unadjusted sefi€d and IPI. Summary statistics
are as follows:

Table 1. Turning Point Summary Statistics for Sea#ly Unadjusted Diffusion

Indices
Median |[Std.Dev.

Series Name Targeted |Missed |Av.Lead |Std.Dev. Correlation |Lead from Med.
1-Production (trend of last three months) 4 0 6 5.52 0.824 6 5.52
2-Total orders (current month) 3% 1 2 2 0.94 2 2|
3-Export orders (current month) 3“ 1“ 1.5 1.5 0.948“ 15 1.5
4-Monthly stocks of finished goods (current month) 4 8 1 3.33 2.49 0.688 4 2.58]
5-Production (trend of next three months) 4 0 5 4.72 0.834 3 6.35]
7-Total employment (next three months) 3 0 5.33 4,71 0.915 2 5.77
11-Total orders (past three months) 4 0 6.5 5.55 0.83 6 5.57|
12-Export orders (next three months) 3 0 6.67 5.91 0.834 3 6.95]
17-Total orders (next three months) 4 0 5.25 5.13 0.829 3 6.93
18-Export orders (last three months) 4 0 45 5.5 0.833 % 1.5 6.26
19-Domestic orders (current month) 4“ 1 5.33 4.5 0.941 5 4.51
20-Domestic orders (last three months) 4 0 6.25 5.26 0.782 6 5.27|
21-Domestic orders (next three months) 4 0 8.5 6.54 0.831 9 6.56]
23-Investment expenditures (next twelve months) 3“ 1* 1 2 0.876“ 1 2|
28-General economicsituation (compared with previous month) 4 0 5 4.72 0.79 3 6.35]
Reference series: Industrial Production Index 4 0 0 0 1

Table 2. Turning Point Summary Statistics for Seafip Adjusted Diffusion Indices

Median |[Std.Dev.

Series Name Targeted |Missed |Av.Lead |Std.Dev. Correlation [Lead from Med.
1-SA Production (trend of last three months) 2 0 2 0 0.844 2 0
2-Total orders (current month) 2 0“ 0.5 0.5 0.97“ 0.5 0.5]
3-Export orders (current month) 2 0“ 0 1 0.981“ 0 1]
4-Monthly stocks of finished goods (current month) 3“ 1 4.5 0.5 0.615 4.5 0.5]
5-SA Production (trend of next three months) 2 0 4 1 0.89 4 1]
7-SA Total employment (next three months) 2 0 3.5 1.5 0.93 3.5 1.5
11-SA Total orders (past three months) 2 0 2 0 0.857 2 0
12-SA Export orders (next three months) 3 0 6 4.24 0.854 3 5.2
17-SA Total orders (next three months) 2 0 7 4 0.886 7 4
18-Export orders (last three months) 3 0 3.67 4.64 0.835 2 4.93]
19-Domestic orders (current month) 3 0 3.67 3.77 0.964“ 1 4.62
20-SA Domestic orders (last three months) 2 0 2.5 0.5 0.836 2.5 0.5]
21-SA Domestic orders (next three months) 2 0 4 2 0.899 4 2
23-Investment expenditures (next twelve months) 2 0“ -0.5 0.5 0.906“ -0.5 0.5]
28-General economic situation (compared with previous month) 2 0 7 3 0.848 7 3]
Reference series: Seasonally Adjusted Industrial Production 3 0 -1.67 2.05 0.946

Since the data covers the period from January 200¥anuary 2013, there are 73
monthly observations available for the turning panalysis and only four turning
points in seasonally-unadjusted series and thre@nty points in the seasonally-
adjusted series of IP| are detected. The abilitgaithing the turning points of the
reference series with a lead, which is an imporfgerformance indicator for the
components, is identified by the related lead messon average and at pedkis
recommended in the OECD CLI guide to prefer semsang average lead and peak
lead greater than or equal to 2 and peak lead#eclo average lead. Correlation at
peak is another important criteria for measurirgyrigliability of the component and it
should be greater than 0.5. Also the percentagenised turning points of the
reference series should not exceed 30 percent. WHowdue to the small number of
turning points, median leads are taken into acctmgsgther with average leads and DI
missing any of the reference turning points arelugbadd. The performance of the

6 Before 2008, long term trend was eliminated by BEhagerage Trend (PAT) method and series were
smoothed by Month for Cyclical Dominance (MCD) movanggrages.
" For further information, see Bry G., Boschan C. (1971)
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survey questions with reference to the above meetiostatistical criteria is
summarized in Table 1 and Table 2. The eliminatesbtions are marked with a cross
which points the failed criteria.

Together with the statistical analysis, we takeo icbnsideration the aim of the
guestions in selecting the components of &tcording to “Business Tendency
Survey: A Handbook” of OECD, since the main aim BfS is to capture the

dynamics of the decisions in business cycles, questegarding production, demand
and general business conditions are considered gatt@nmain components of the
decision making process. Hence, DI series regarttiegaverage unit cost and selling
prices are considered of secondary importance.rTéeplanatory power of the

business cycles is also found to be less than #iea ocomponents considering their
correlations with the reference series. Thereftirey are not taken into account in
designing the new RSCI. As a result, productiotaltorders and domestic orders for
the last three months, production, total employmerport orders, total orders and
domestic orders for the next three months and gémeonomic situation questions
are found to be both statistically and economicsignificant and therefore are taken
into account in construction of the index.

Pellisier (2002) states that business people tedtteir economic environment based
on their current business situation perceptiongjugtions and future expectations,
from which level of business confidence can be mness In our study, questions of
production and orders for the last three monthscamgent general economic situation
represenperceptions and assessments whereas questionsdafcion, employment
and orders for the next three months representd@xpectations.

Different versions of the index have been consé@iaut of questions which satisfy
the aforementioned criteria by aggregation usingaégveights. In addition, both
seasonally adjusted and unadjusted series havedadaulated for all versions. We
observe that different indices constructed by ugliifgrent questions show similar
performance with reference to IPI. This basicatigns from the considerably high
correlations among questions asked for the nexetimnonths and among questions
asked for the last three months. In constructiegfitial RSCI, we include the question
of production which is directly related to IPI atite question of total orders which
covers both exports and domestic ordéts.observed that Cl is constructed by using
a small number of questions in many country prastiand our findings show that
adding more questions, such as the question ofoymgnt expectations, does not
make significant contribution to the performance tbe index. Therefore it's
determined that two different versions of Cl cobé&constructed.

Cl_1: Q5 (production-next 3 months) - Q11 (totalens-last 3 months) - Q28 (general
business situation)
Cl_2: Q1 (production-last 3 months) - Q17 (totalems-next 3 months) - Q28 (general
business situation)

8 e.g. UK, Germany, Austria, Norway and EU Commissio

p.2756
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Other country examples, OECD and EU Commissionyatslresearches showed that
the CI constructed from BTS questions mainly cqu@&duction for future tendency,
total order books for current situation and sto€Kimished goods for its immediate
respond to changes in economic actiVitfowever, the question of stocks of finished
goods is eliminated from RSCI for Turkey due to lask of ability to detect the
turning points of IPI. Instead, general businegsasion is included. So, by using same
approach from two alternatives CI_1 is preferrethadinal RSCI.

Lastly, the performance of the final RSCI is tesgdconducting Granger-Causality
(GC) tests and correlation analyses. Results ofaigests indicated a high causality
between new RSCI and IPI (Table 3). Likewise, datien analysis of new RSCI and
y-0-y change of IPI supported the findings withretation of 0.65.

® OECD (2003), Business Tendency Surveys: A Handbook
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Table 3: Granger Causality Tests

Number of Lags [P Value
SA-CI_1* does not Granger Cause SA-IPI 4 0.00000002
Cl_1 does not Granger Cause IPI 4 0.0002

*SA-CI_1 stands for seasonally adjusted confidéndex.

4, Conclusion

Monitoring the cyclical trends in the economy isiaial for the CBRT in terms of
monetary policy decision making and this requira®dpcing robust leading
indicators. In this paper, we try to construct avnedicator with fewer variables that
captures the repercussions of the aforementionésiaas in BTS.

We use the OECD methodology for the constructiothef new index. The CACIS

software developed by OECD is utilized for the ea#ibn of the performance of the
BTS questions with reference to IPI. The seasodjalsément procedure is carried out
by using the TRAMO-SEATS method.

Our findings confirm that RSCI constructed with theestions of “expectation of

production for the next 3 months”, “assessmentbtdltorders for the last 3 months”
and “assessment of general business situation” steowound leading performance.
The performance of the index is tested through @earCausality and correlation

analyses with reference to IPI. The findings alsave that employing three questions
of BTS is sufficient to compose a confidence inddwch works as well as the current
one constructed by using eight questions.
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