Central Bank Review ISSN 1303-0701 print 1305-8800 online
Vol. 14 (January 2014), pp.23-45 © 2014 Central Bank of the Republic of Turkey
https://www3.tcmb.gov.tr/ck

A QUEST FOR L EADING |NDICATORS OF THE TURKISH
UNEMPLOYMENT RATE

Burcu Giircihan Yiinciler, Goniil Sengiil, and Arzu YavuZ

ABSTRAC This paper examines various variables that ardylitee be associated with t
Turkish nonagricultural unemployment rate in search of indicatto summarize a
forecast the state of the labor market. We consaleotal of 72 series that refl
aggre@te economic activity, labor market conditions, eotptions over future econor
activity, global economic trendgnd credit conditions. We use Granger causalitys,
correlation analyses and individual out of sampledast performance of these serie
assess their informativeness about the unemploymatet We find that Busine
Tendency Survey indicators and some series thasune#he global economic conditic
satisfy all three criteria of informativeness. Maver, the composite index consttec
from series selected based upon out of sample gireglipower improves shotérm
forecast performance of the autoregressive bendhmadel, where we use only lage

values of the unemployment rate.
JEL C32, E24
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6z Bu calsma, kgucu piyasasinin mevcut durumunu Ozetlemek ve taheimel
amaciyla, Turkiye'de tarim gh issizlik orani ile ilgkili olabilecek bazi dgskenleri
incelemektedir. Bu kapsamda, iktisadi faaliyetinngle gidsatini, & gicl piyasa:
kosullarini, iktisadi faaliyete ikkin beklentileri, kredi keullarini ve kuresel @limleri
gosteren 72 tane gigken deerlendirmeye alinngtir. Serilerin bilgi dgeri Grange
nedensellik testi, @@anti analizi ve bireysel dérneklemsditahmin performansi sonugl
esas alinarak olcilmgiiir. Bulgulanimiza gorejktisadi Yonelim Anketi’nde yer al:
gostergeler ile kuresel iktisadi faaliyetleskili bir takim desiskenler s6z konusu ¢ 6lgt
de sglamaktadir. Bununla birlikte, drneklemsdtahmin performansina bakilarak se¢
serilerden olsturulan bilgik endeksin, gsizligin sadece kendi gecikmeli gerleriyle
aciklandgl temel modele kiyasla tahmin performansini iiteligi g6zlenmitir.
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1. Introduction

This paper aims to discover leading indexes for tio&-agricultural
unemployment rate in order to contribute towardsety assessment of the
labor market conditions in TurkéyHaving a leading index for timely
monitoring of the labor market is especially valiealn Turkey as the
unemployment data is released with a three mor@@gsMoreover, given
that unemployment data covers the whole economynaidome specific
sectors only, its timely assessment provides védumiformation regarding
overall economic activity.

This paper investigates a diverse set of data dnmujuseries related to
aggregate economic activity, consumers' and firexectations, labor
market indicators, global economic trends, anditahditions in search of
leading indicators, as practiced in the literafude closely follow the
methodology suggested by Marcellino (2006) and Gaioand Guidetti
(2012) to investigate the candidate series. As ,swehfirst clean the data
from seasonal components and outliers. We remawg fon trend from the
series so as to focus on the cyclical movementstamtiardize them as they
have different units. We perform Granger causaésts and compute cross
correlations of series with the unemployment ragdeies to assess their
leading properties. Moreover, we evaluate seraseth on their individual
marginal predictive power in a way similar to St@cid Watson (1989).

We also use series that are identified as havingd geading and
forecasting properties to construct various contpasidexes, as composite
indexes may be informative as well. To judge tHermativeness of those
composite indexes, we measure their performant@écast unemployment
rate in terms of root mean square errors and carip@ir performance to a
benchmark where unemployment rate is modeled asSR{A) process. We
find that the composite index constructed from esenvith good out of
sample forecasting property outperforms all othemposite indexes. It
improves one-period ahead forecast by 17 percéattve to the benchmark
model.

Leading indicators have long been used to summadheestate of the

macroeconomic activity (see Marcellino (2006), 8tand Watson (1989)
and references therein). Stock and Watson (1998lyza business cycle

! Henceforth, "unemployment rate" is used insteathofi-agricultural unemployment rate".
2 Stock and Watson (1989), for instance, use 286sser
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properties of series such as interest rate, prieegloyment by sector,
among others. Estrella and Mishkin (1998) inveséigearious financial
variables as predictors of US recessions by exaithieir out of sample
forecast performance. Banerjee et al. (2005) etalaaset of variables for
their leading ability of euro area inflation and Byrowth. Composite
leading indexes (CLI hereafter) constructed froadlag indicators are used
as much as leading indicators themselves. Someypiated institutions
regularly compute and report CLIs. For instanceCOEeports CLlIs for its
member countries as well as for some groups oftcesrsuch as euro area
and European countries, while Bureau of Economialysis (BEA) and
Conference Board compute and report CLIs for theed@omy. Auerbach
(1982) analyzes the power of CLI used by BEA, Dldband Rudebusch
(1989) use scoring rules to look at the predictmlity of the CLIs to
forecast peaks and troughs of business cyclestuitinshs mentioned above
use some form of averaging (simple/weighted) tostroict composite
indexes. There are also studies that use diffdemfitniques to investigate
leading indicators. For instance, Camba-Mendez. §2601) and Bandholz
and Funke (2003) use dynamic factor models to ¢i¢t ©©r some European
countries and Germany, respectively, while Groee¢nal. (2011) use
principal covariate index approach to improve teefgrmance of CLI of the
Conference Board.

Aforementioned studies use GDP as the indicat@ggfegate economic
activity. There are also studies that use otherakbes, including labor
market indicators, as measures of aggregate econactivity> One of the
first studies that focus on the employment indicsate Moore (1983) for the
United States. He constructs a leading employmedéx using average
workweek and overtime hours in manufacturing indest number of initial
claims for unemployment insurance, the layoff rased the ratio of
voluntary to involuntary part time employees andernth forecasts
unemployment.Recently, Claus (2011) constructs seven leadidgxes of
New Zealand employment and assesses their relaseilness in terms of
forecasting quarterly employment growth. Claus @O00constructs
composite index to forecast employment in Canada.

There are also studies analyzing the leading irslére the Turkish
economy. For instance, Atabek et al. (2005) constaucomposite leading
index for the economic activity. In doing so, amaostfer variables, they
include the number of employees, payments to werkermanufacturing
industry and business tendency survey results degar expected

® For summary of the series used to monitor econaitivity please see Marcellino (2006).
4 For more studies that focus on forecasting thel@ymgent growth in the US, please see Montgomesy.et
(1998), Rothman (1998), Rapach and Strauss (26@g)ch and Strauss (2010).
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employment. Similarly, Altg and Uluceviz (2011) and Aruoba and
Sarikaya (2012) also construct indicators for eedivity. Aforementioned
papers address predicting real activity or inflati®do our knowledge, this is
the first paper that focuses on compounding a tepotidex for the Turkish
labor market. The closest to this study is Chadwackl Sengul (2012),
which nowcasts the monthly non-agricultural unergplent rate for Turkey
using the Google search query data.

The rest of the paper is organized as follows: Tdllowing section
contains description of the data. Section 3 presergthodology regarding
data processing and Granger causality testing guvee In Section 4,
results of Granger causality tests, cross cormglanalyses, and out sample
forecasting exercise are presented. This sectisn abmbines selected
leading indicators to produce composite indexes raparts their forecast
performance. The last section concludes.

2. Data

Our target series is the Turkish non-agriculturamployment rate. The
source of the unemployment data is the Turkish Ebokl Labor Force
Survey (HLFS), which is conducted by the TurkistatiStical Institute
(TURKSTAT) on a monthly basis as of 2005. The HLd&#a is announced
with a delay of three months.

We use a wide range of indicators that can be nmétive to infer the
movements of the unemployment rate. Table 1 de=ttibbe range of these
series and their release dates relative to unemm@ay rate, as well as data
sources. We have 72 different series that can dugogd under the following
five categories:

i. Aggregate economic activity indicatols: the absence of monthly GDP
data, we use industrial production index (IPl) apraxy for economic

activity. Capacity utilization rate is another iodior considered within this
category. Domestic value added taxes also carrprimdtion about

economic activity. Similarly, a change in value eddax on imports may
signal the change in economic activity, as impaedwgh increases along
with the economic activity in Turkey. We computemioal tax series as a
ratio to nominal GDP (NGDP). We also use firm erdand exit data since
entry/exit decisions are driven by current and etgu economic outlook.

We also include net number of firm entry data in @oalysis.

Given that foreign trade is highly associated wgtbwth in Turkey, real
effective exchange rate (REER) that influences titesi competitive
position is another potential indicator. CentralnBaof the Republic of
Turkey releases REER for different baskets of wesurrencies. Thus, we
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also include the series of developing-countriegetddBEER and developed-
countries-based REER.

ii. Consumer confidence and survey indicatoige use survey data that
measure expectations of consumers and firms asysguestions apprehend
valuable information about the future course of deenomy. With respect
to consumers' expectations, we use the overallidemte index compiled
from different questions of the Turkish Consumernfitence Survey
(CCS).

We use results of Business Tendency Survey (BTSjapure firms'
expectations regarding change in employment, ordersduction, and
average unit cost over the next three months. Jingey is available at the
aggregate level since 2000. These series are calledveighted as they are
simple aggregation of the results. In 2007, thevesurwent under some
changes. Since then, there is data available fosextors and all series,
including the aggregates, are weighted by firm.d\n-weighted aggregate
series are still released.

iii. Labor market indicators:We use variables from HLFS such as the
number of layoff and quits, discouraged workergjreonvorked, first time
job seekers. We make use of two additional datarcesu Turkish
Employment Agency (ISKUR) and Kariyer.net, a prevaareer web site.
ISKUR data covers unemployment insurance claimsaneies, and newly
registered unemployed. Kariyer.net data includes gpplications and
vacancies collected through the web site. We divalgables in levels with
three-month average of the latest available norcaltural labor force
(NALF) data to measure them relative to the ecowcafly active
population.

Another labor market indicator is the Purchasinghbgers' Index (PMI)
for employment which is directly related to emplagm in the
manufacturing sector. It is derived from a survegsiion that compares the
current level of employment with its level in theepious month.

iv. Global economic conditionsAs the global interaction of markets
increase, repercussion effects of various macragoanvariables are felt

by all over the world. Hence we use indicatorsefhg general course of
economy in the European Union (EU), OECD and USAeasesentative of

the global trends. More specifically, we use Euespeconomic tendency
index, German economic tendency index, OECD-Eucmpeposite leading

index (CLI), and OECD and USA CLI.

v. Credit conditions:Expansion of credits is a good indicator for the
increase in domestic demand, hence, income anmdaiély, employment. In
this regard, we make use of the following seriesnsamer credits,
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mortgage, vehicle credit, consumer credits anditcoaads, and TL and FX
denominated commercial credit. We analyze botHeawel and the quarterly
change of credit series. Series are computed iagoaflGDP.

Table 1. Data Description

Released data

Serie$ Source Data availability dates
Non-agricultural Unemployment Rate HLFS 2005m@D13m03 t-3
Industrial Production Index TurkStat 2000m0D12m04 t-2
Unemployment Insurance Claims over NALF HLFS 2001 - 2013m05 t-1
Vacancies over NALF ISKUR 2005m01 - 2013m05 t-1
ISKUR Newly Registered Unemployed over NALF ISKUR 2005m01 - 2013m05 t-1
Vacancies over Newly Registered Unempldyed ISKUR 2005m01 - 2013m05 t-1
Kariyer.net Vacancies over NALF kariyer.net 2005m01 - 2013m05 t-1
European Economic Tendency Index OECD 2000m@13&07 t
German Economic Tendency Index OECD 2000m01 320r t
OECD-Europe CLI OECD 2000m01 - 2013m04 t-2
OECD CLI OECD 2000m01 - 2013m04 t-2
USA CLI OECD 2000mO01 - 2013mo04 t-2
Domestic Value Added Tax over NGDP CBRT 2000m@01E3mO05 t-1
Value Added Tax on Imports over NGDP CBRT 2000mQ013mM05 t-1
Number of Firm Entry TurkStat 2000m01 - 2013m05 t-1
Number of Firm Exits TurkStat 2000mO1 - 2013m05 t-1
Net Number of Firm Entry TurkStat 2000m01 - 2008m t-1
Discouraged Workers over NALF HLFS 2005m01 - 2603 t-3
Developing Countries Based REER CBRT 2003m0113aM5 t-1
Developed Countries Based REER CBRT 2003m01 3205 t-1
Consumer Credits over NGBP CBRT 2000m06 - 2013m05 t-1
Mortgage over NGDP CBRT 2000mO06 - 2013m05 t-1
Vehicle Credit over NGDP CBRT 2000m06 - 2013m05 t-1
Consumer Credits and Credit Cards over N6DP CBRT 2000mO06 - 2013m05 t-1
TL Denominated Commercial Credit over NGDP ~ CBRT 2000mO06 - 2013m05 t-1
FX Denominated Commercial Credit over NGDP  CBRT 2000m06 - 2013m05 t-1
Non-weighted BTS EP, EE, EO and EUC CBRT 200DAED13mMO05 t-1
Weighted BTS EP, EE, EO and EUC CBRT 2007m01 2013m05 t-1
Non-agricultural Average Working Hours HLFS 200BMm 2013m03 t-3
First Time Job Seekers over NALF HLFS 2005m0013n03 t-3
Number of Layoffs over NALF HLFS 2005m01 - 2013n0 t-3
Number of Quits over NALF HLFS 2005m01 - 2013m03 t-3
PMI for Employment Markit 2005m05 - 2013m05 t-1
Capacity Utilization Rate CBRT 2007m01 - 2013m05 t-1
Kariyer.net Job Application over NALF kariyer.net 2005m01 - 2013m05 t-1
Kariyer.net Job Application per Vacancy kariyet.ne 2005m01 - 2013m05 t-1

(a) Series abbreviations: CLI: Composite leadindidators; NGDP: Nominal gross domestic product;
REER: Real effective exchange rate; EP: Expectedumtion over the next three months; EE: Expected
employment over the next three months; EO: Expeotddrs over the next three months; EUC: Expected
average unit cost over the next three months; FXeign Exchange; REER: Real effective exchange rate
(b) Data source abbreviations: ISKUR: Turkish emgplent agency; TCTS: Turkish consumer tendency
survey; BTS: Business tendency survey; kariyer.aeffurkish private website for employment search;
CBRT: Central Bank of the Republic of Turkey. (cjvBte sector. (d)We also look at the quarterlyngeaof

the series over quarterly NGDP. (e) Data includermediate, investment, durable, non-durable, coesu
and food and beverages goods subsectors. (f) Sthevessailability of the data when unemployment fate
time t-3 is announced.
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3. Methodology

We closely follow Marcellino (2006) and Gyomai a@didetti (2012) to
assess the leading properties of the series. Gyamai Guidetti (2012)
describe the methodology used in constructing aposite leading index for
the OECD. They choose a wide range of series baisedonomic relevance
and practical consideration. More specifically, stheseries have an
economic justification, are high frequency, areilade timely and are not
subject to significant revisions. Then, these seaee seasonally adjusted
with outliers removed, de-trended and normalizeldesE candidate series
are evaluated for their cyclical performance imatieh to the cyclical turning
points of the target series, series that is thereete for the aggregate
economic activity. To make sure of the conformitythe cycle in general,
not only to the turning points, they also computess correlations between
the candidate series and the target series. Baséldeoperformances, they
select series and aggregate them to construcbthpasite leading index.

Marcellino (2006) describes the methodology of ¢tsing (non-model
based) composite index as selection, transformadioh weighting. Data
selection step is deciding which component seneasse. Like Gyomai and
Guidetti (2012), Marcellino (2006) advises choosisgries that are
economically relevant and practical. Economic refee implies an
economic relationship between the component andtarget series. The
series should also have a relatively wide econatoierage so as to be
better able to capture the current economic cardti The series we use,
which are described in the data section, are ekkteinemployment either
directly or through affecting economic activity amsnployment. These
series are practical to use as they are monthby @re not subject to
revisions and long compared to other available.Yata

We need to transform (filter) the series chosenpatential leading
indexes. We seasonally adjust all series and sott cutliers before
filtering.° Then, we utilize the Hodrick-Prescott (HP) filter remove the
long-run trend. This filtering is used by the OE@d it is one of the
methods suggested by Marcellino (2008)e use smoothing parameter

® We had to exclude some potentially informativdéesens they failed to conform with practicalitytera.
More specifically, Industrial Labor Input IndicercaTrade and Services Indices disclosed by Turk&ae
not used as they are quarterly and they are anedunith a delay. Sectoral Tendency Statistics disal by
TurkStat were not used because of short span. Staeyfrom 2011 January. There is also data orossct
wages (agriculture, industry, construction andises) that is announced by Social Security Institubn a
monthly basis. These series were not includeddratialysis as they are highly volatile.

€ We correct the data for additive outliers and sitamy changes, and remove the irregular noise oot
from the series using Demetra+ Software.

" The filtering process involves removing long terend (de-trending) in the first step and keephmgtrend
of short term cycles in the second. We do not imglet the second step as removing short term cyesests
in spuriously high explanatory power (R2).
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A=814 to remove cycles longer than 7.5 years, wisctihe longest cycle
observed in Turkey, as documented by Alp et al1{28 Finally, series are
normalized. As such, we subtract the mean and elivig the standard
deviation and add 100. We use these normalizeg¢ssdor the analysis
described in the following sections whereas we leseling indicators of
other countries as they are, since these series alsgady gone through
these processes.

After processing the component series, we chedk doaformity to the
target series, the unemployment rate, which alsogoae through the same
processes. For this purpose, we use cross cooredadind Granger causality,
both of which are suggested by Gyomai and Gui@2®i2) and Marcellino
(2006) and also used by Stock and Watson (1999%e M@t the series that
are used are the cyclical components of the ollige@es.

Below, we describe the Granger causality test ghaeein more detail.

3.1. Granger Causality

We test for Granger Causality (GC) between eadhepotential leading
indicators and the non-agricultural unemploymente.rdnder Granger
framework, test of causality running from X to Y tise test of whether
lagged values of X improve the forecast of Y over information provided
by the lagged values of Y alone (Granger, 1969)pther words, GC tests
the predictive power of X in the equation for Y. Mdormally, within the
two variable simple causal model framework, defamitof GC is as follows;

X, =Y aX_ +Y bY_ +¢ (1)
= =

Y= e X + > d Y +e @)
= =

Definition: Let Q denote the information set available at time tthié
prediction error for the variable Y is larger wh¥nis excluded from the
information set, then, we say that X is causing Y.

Looking at equations, definition of causality ingdiX Granger causes Y
if ¢; #0 for some j. Similarly Y causes X f, # 0 for some j. If both of

these events occur, there is said to be a feedkéationship between X and

8 Most of the series are detrended from 2005 onwdndisistrial production and unemployment rate dsita
available at lower frequencies before 2005. We musleeof this additional data to better HP filtezdf series.
As such, for IPI, we linearly interpolate the gedst data from 2000Q1 to 2004Q4 to change the &aqy to
monthly and merge that with the monthly data frad@%2 onwards. Unemployment data, on the other Hand,
available from 1988 to 1999 in biannual frequenng &om 2000 to 2004 in quarterly frequency. Wetfir
convert the quarterly data to monthly using lingderpolation then implement the same techniquetter
biannual data. After filtering, we use data afted2
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Y. In practice, given that the residuals from thegaations are uncorrelated
white noise series, once the optimal lag (m) i®eined, standaré-test
could be used to test the restriction that coeffits of the lagged values of
variable X on the variable Y are jointly equal ev@

Lag selection is an important step in the testirag@ss. One widely used
approach is to estimate the equation system asedefbove in a Vector
Auto Regression (VAR) framework, varying lag ordesm one up to a
predetermined upper limit. Then, the optimal lagesermined using one of
the model selection criteria, mostly Akaike (AIQ) $chwartz Information
Criteria (SIC).

We proceed as follows: Given that our sample islisme use single
equation sequential testing procedure proposed $ig0oH1981), which is
based on Granger's concept of causality and Alafik&l prediction error
(AFPE) criterion (Equation 3).We prefer single equation testing over a
VAR-based lag selection as the number of paramgterss with the square
of the number of variables in VAR approach, andceeaxhausting the
degrees of freedom. First, we run an autoregressiodel for variable X
and determine the optimal lag order using SIC.

X, :Zaj X +Z bY_; +y, (3)
=1 =1

Next, given the optimal lag for X, we add lags o&Nd run the model by
varying lags from one to the maximum order. Andntheve choose the
optimal lag order for Y based on SIC. According ksiao (1981)’s
methodology for testing GC, we compare SIC of the@egressive process
for variable X with that of the model estimatedluting the lags of variable
Y. If the former is greater than the latter, we Hagt Y Granger causes X
and the optimal model for predicting X is the oneluding m lags of X and
n lags of Y. Along with this methodology, we alssttthe joint significance
of the lagged values of Y. Instead of standBstbst, we use Wald test,
which is robust to serial correlatidhWe prefer Wald test as our equations
may suffer from serially correlated residuals dwe dverlapping data
problem associated with the unemployment rate. Mspecifically,
unemployment rate represents three month survestsesven though it is
announced at a monthly frequency.

? In the original paper AIC is used as a selectioteria. We prefer to use SIC because it perforetseb in
terms of choosing the correct model when thererigiscorrelation in the residuals (Hurvich andiT4896).
10 Coefficient covariance matrix used in Wald testhie robust and consistent estimator for autocatell
disturbances as suggested by Newey and West (1987).
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4. Results

To determine whether the series in consideration e employed as a
leading indicator, we carry out three differentdgpmf analysis. The first one
is based on GC test results, while the second snenithe correlation
structure between the series and the target. Adailly, we look at the out
of sample forecast performance of the candidatesselin Section 4.1, we
discuss the results for series that Granger cduseuhemployment rate
based on the methodology described in the prevdeason. In Section 4.2,
we interpret the association of the series withuhemployment rate using
cross correlation analysis. In Section 4.3, we mdatee the series that
improve forecast of the benchmark model based @t Rliean Square Error
(RMSE) measure. Then, we use results of these samtp form composite
leading indicators and interpret their one peribdaal forecast performance.

4.1. Granger Causality Test Results

GC test requires that series must be covariantierstay. Thus, as a first
step, stationarity of the transformed variableseited using methodology
proposed by Phillips and Perron (1988), which alismo control the serial
correlation in the residuals. Appendix Table A.pads our unit root test
results for all the series, using Phillips-Perrpadfication* As reported in
Table A.1, the presence of the unit root is regae5-percent significance
level for most of the variables. Even though theesemay be stationary in
the longer run, our short data span may lead tdeadfg test results.
Hence, we include failed series as weéll.

GC test results that follow from the procedure rioergd in the previous
section are displayed in Table 2. Only the sehas both pass Wald test and
SIC criteria are reported here. We find that méjooif Business Tendency
Survey indexes Granger cause the unemployment fade. ease of
presentation, we only display aggregated indexése(s can be found in
Appendix Table 6.2). Among indicators of economatinaty, industrial
production index, value added tax on imports andelig@ing countries
based REER Granger cause the unemployment rateatods of global
outlook are also informative. As for labor markaticators, Kariyer.net
vacancies pass GC test. Among indicators regardmeglits, only TL
denominated commercial credit fulfills the critef@ passing the GC test.
Some of the series only partially fulfill the crite for passing GC Test.
Although lags of these series are jointly significan the equation for the
unemployment rate, they fail the SIC criteria pregd by Hsiao (1981).
These indicators given in Table A.2 are unemploytriasurance claims

1 Since these series are already detrended, wadmolly a constant term when performing the test.
2\We have also tested for a unit root in the seri#sg Augmented Dickey-Fuller (ADF) test. In thase, for
all the series, presence of a unit root is rejeateésipercent.
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from ISKUR, non-farm average working hours and nambf quits from
HLFS and quarterly change in commercial creditod@nated in FX.

Table 2. Test Results and Diagnostics for SeriesahPass Granger Causality Test

Wald LM Test LM Test

Test Lag Lag Prob. Prob. SIC SIC

Statistic Target Series R2 (Max) (Min) (Base) (Base+)
Industrial Production Index 14.67 2 1 0.88 0.41 70.0 0.990 0.857
Kariyer.net Vacancies/NFLF 35.5 2 3 0.88 0.59 0.010.990 0.960
European Economic Tendency
Index 4.68 2 1 0.86 0.65 0.04 0.990 0.967
German Economic Tendency
Index 4.84 2 1 0.86 0.55 0.05 0.990 0.960
OECD-Europe CLI 4.78 2 1 0.86 0.61 0.04 0.990 0.962
OECD CLI 4.92 2 1 0.86 0.57 0.05 0.990 0.962
USA CLI 4.92 2 1 0.86 0.62 0.04 0.990 0.970
Value Added Tax on
Imports/INGDP 14.46 2 3 0.87 0.72 0.04 0.990 0.975
Developing Countries Based
REER 4.79 2 1 0.86 0.61 0.07 0.990 0.972
TL Denominated Commercial
Credit /NGDP 451 2 1 0.86 0.29 0.04 0.990 0.956
Non-weighted EP 9.43 2 1 0.88 0.10 0.00 0.990 0.869
Non-weighted EE 13.99 2 1 0.87 0.16 0.02 0.990 2.87
Non-weighted EO 12.75 2 1 0.88 0.12 0.00 0.990 &.83
Weighted EP 18.34 2 1 0.89 0.73 0.03 0.990 0.947
Weighted EO 16.57 2 1 0.90 0.85 0.02 0.990 0.927

Note: Note: For each equation, the first columthes Wald test statistic concerning the joint digance of the
lags of the explanatory variable. This test statist compared with the cut of value from the Chirared
distribution at 5 percent. Following columns agtimal lag lengths for the dependent and explagatariable;
minimum and maximum LM test probabilities from tiesidual serial correlation tests fags from one up to 12

SIC of the autoregressive equation that only inetuthe lags of the dependent variable (SIC Basg)taat of
equations that include both variables (SIC Base +).

4.2. Cross Correlation Analysis

In this section we investigate the correlation kestw the unemployment
rate and leads and lags of the candidate indicatgysto 12 lags. This
exercise provides valuable information on the cgliassociation of the
candidate series with the target. We require catigels to be significant at 1
percent, and variables to lead the target. Thetitwtaof the highest
significant correlation is an indicator of the aage lead time. However, for
this information to be reliable, we would expecbtmserve cluster of strong
correlations that are in the neighborhood of thghést correlation.
Therefore, along with the location of highest clatien, we also check that
of the second and third, to be consistent. Resoltthe series that lead the
unemployment rate at 1 percent significance lewelpesented in Table 3,
while the results for the rest are given in Apperitible A.3. Similar to the
GC test results, most of the BTS series satisfyctiteria as defined above.
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Since their results are similar to the aggregadexas, they are also given in
the appendix for ease of display.

Table 3. Correlation Structure of Selected Variable

Contempora
neous Correlation Values Correlation Lags Lead/Lag
2nd 3rd
High High Highes
Correlation  Highest  2nd Highest  3rd Highestest  est t Structure
Industrial Production Index -0.71* -0.76*  -0.73* -0.71* -1 -2 0 leads
Unemployment Insurance Claims/NFLF  0.68* 0.7* 0.68* 0.68* -1 0o -2 leads
ISKUR Newly Registered
Unemployed/NFLF 0.24** 0.63* 0.58* 0.55* -5 -6 -4 leads
Kariyer.net Vacancies/NFLF -0.7* -0.75* -0.7* -0.68* -1 0 -2 leads
Turkish Consumer Confidence Index 0.07 -0.55* -0.53* -0.52* -9 -10 -8 leads
European Economic Tendency Index -0.43* 540, -0.53* -0.52* -3 -2 -4 leads
German Economic Tendency Index -0.44* -0.56* -0.55* -0.54* -3 -2 -4 leads
OECD-Europe CLI -0.41* -0.56* -0.55* -0.54* -3 -4 -2 leads
OECD CLI -0.45* -0.55* -0.55* -0.52* -2 -3 -4 leads
USACLI -0.49* -0.54* -0.53* -0.51* -2 -1 -3 leads
Value Added Tax on Imports/NGDP -0.41* -0:41 -0.4* -0.39* 0 -3 -1 coincident
Number of Firm Entry -0.35* -0.54* 0.53* -0.53* -4 6 -3 leads
Number of Firm Exits -0.18 -0.46* -0.45* -0.45* -6 -7 -5 leads
Net Number of Firm Entry -0.31* -0.43* -0.42* -0.41* -3 -2 -4 leads
Discouraged Workers/NFLF 0.72* 0.72* 0.66* 0.62* 0 -1 1 coincident
Developing Countries Based REER -0.31* -0.43  -0.42* -0.4* -2 -3 -1 leads
Non-weighted EP -0.37* -0.62* -0.59* -0.56* -2 -3 -1 leads
Non-weighted EE -0.45* -0.69* -0.67* -0.62* -2 -3 -1 leads
Non-weighted EO -0.39* -0.65* -0.62* -0.58* -2 -3 -1 leads
Non-weighted EUC -0.69* -0.69* -0.69* -0.61* 0 1 -1 coincident
Weighted EP -0.25** -0.74* -0.7* -0.68* -3 -4 -2 leads
Weighted EE -0.58* -0.79* -0.79* -0.73* -2 -3 -4 leads
Weighted EO -0.27** -0.76* -0.72* -0.7* -3 -4 -2 leads
Number of Layoffs INFLF 0.83* 0.83* 0.81* 0.73* 0 1 -1 coincident
Number of Quits /NFLF 0.46* 0.46* 0.43* 0.36* 0 -1 1 coincident
Capacity Utilization Rate -0.74* -0.74* -0.69*% -0.67* 0 -1 1 coincident
Kariyer.net Job Application per
Vacancy 0.76* 0.76* 0.72* 0.7* 0 1 -1 coincident
Quarterly change (QC) in consumer
credits/ Quarterly NGDP -0.34* -0.37* -0.36* -0.34* -1 -2 0 leads
QC mortgage/Quarterly NGDP -0.26** -0.33*  -0.31* -0.31* -2 -3 -1 leads
QC consumer credits and credit
cards/Quarterly NGDP -0.37* -0.39* -0.37* -0.37* -1 0 -2 leads
QC commercial credit denominated in
TL/Quarterly NGDP -0.43* -0.47* -0.46* -0.45* -2 -1 -3 leads
QC commercial credit denominated in
FX/Quarterly NGDP -0.65* -0.7* -0.65* -0.65* -1 -2 0 leads

Note: * and ** indicate statistical significancethe 1 and 5 percent level.

We find that many of the indicators that pass tit&st also have strong
correlation between their lagged values and thenpi@yment rate. These
series are industrial production index, kariyervatancies data, indicators
for global economic conditions, and aggregate BEHes. In addition,
unemployment insurance claims, ISKUR newly regesieunemployed data,
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number of firm entry, QC in commercial credit denoated in FX and TL,
and Turkish consumer confidence index are foundetm the target,
whereas capacity utilization rate, Kariyer.net ggiplication per vacancy,
discouraged workers and number of layoffs and quiscoincident with the
unemployment rat&

4.3. Forecast Performances of Candidate Series

We also investigate the forecast performance oflidate series. Forecast
performance of individual series is measured byt mean square error
(RMSE) of the forecasts relative to a benchmark ehofls benchmark, we
model unemployment rate as an autoregressive @oaad based on
Schwarz Information Criterion (SIC), the processAR(2). Then, we
estimate another equation to forecast the unemmaymate by including
lags of unemployment rate and a candidate seri@s. dptimal lag of
unemployment rate and the candidate series ara abasen based on SIC.
In estimated models autocorrelation and heterostieds corrected
covariance matrices are used to account for p@ssdaiial correlation in the
residuals.

We use root mean square errors (RMSE) to measurecdst
performances. As such, we run forecast models 2ocdhsecutive periods
and compute the average RMSE for these 12 datasp&mce we need the
realization of the unemployment rate to compute EM&lues and data for
unemployment rate end in March 2013, our forecgspieriod starts from
April 2012. Resulting relative RMSE values, as wadl the R? values, for
series that outperform the benchmark are providé&dble 4.

13 Developing countries based REER also has a significorrelation coefficient and leads the targetthe
sign of the correlation is the opposite of whadipected.
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Table 4. Forecast Performance of Single Variables

Explanatory variable R2 RRMSE Explanatory variable R2 RRMSE

Benchmark Model 0.864 1 First Time Job SeekersfMFL 0.882  0.975
Kariyer.net Job Application per

Weighted EE 0.893  0.933 Vacancy 0.868  0.980
Purchasing Managers' Index for

German Economic Tendency Index 0.875  0.94&mployment 0.869  0.986

ISKUR Newly Registered

Unemployed/NFLF 0.867 0.946 Non-weighted EP 0.890.991
Turkish Consumer Confidence

Non-weighted EE 0.890  0.951 Index 0.866  0.992

European Economic Tendency Kariyer.net Job

Index 0.874  0.957| Application/NFLF 0.865 0.996

QC commercial credit denominated TL Denominated Commercial

in TL/Quarterly NGDP 0.870  0.966| Credit /NGDP 0.878  0.996

QC commercial credit denominated

in FX/Quarterly NGDP 0.879 0.969 Non-weighted EO 0.899  0.996

OECD-Europe CLI 0.875 0.970 Number of Layoffs/NFLF 0.883  0.997
FX Denominated Commercial

Domestic Value Added Tax/NGDP  0.865  0.971Credit /NGDP 0.866  0.997

Discouraged Workers/NFLF 0.866 0.97H

Note: RMSE of the benchmark model is 0.223. Benchifaecasting equation is AR(2). All but one (Firs
Time Job Seekers/NFLF) of the remaining forecastipgations contain two lags of the target and agef
the related variable.

4.4. Composite Indexes

Following the literature, we compute different caraje indexes. In
constructing of composite indexes, we need to @eoid the aggregation
method. Following OECD's approach, we constructmusiie indexes using
simple averaging. However, notice that since threeseare normalized by
their standard errors, simple average aggregatmopligitly implies an
aggregation weighted by the standard errors osénes. Even though there
are different ways of aggregating series into a musite index (see
Marcellino, 2006), we choose this simple methodt &s practical and there
is no strong evidence in favor of other wa¥s.

We begin with series that pass the GC test. Na@eamong them, there
are group of series that measure relatively singitgarcepts, and including all
of them would implicitly increase their weight et composite index.
Hence, from such groups we select few that are jpr@m in terms of
fulfilling the GC criteria and representative. Angomdicators that measure
economic activity abroad, we use German Economiwd&ecy Index and
OECD CLI. We also exclude net number of firm eratsywe already include
number of entrant firms. Among BTS indicators pagdiC test, we only
use aggregated indexes as they are representdtitiee awverall survey.
Within aggregate indexes, expected production axmpeaed orders are

14 We also did weighted averaging using the highestetation value between the target and the sewses
weights. For some of the composite indexes theseomdy a slight improvement.
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highly correlated. Thus among the two series wey antlude expected
orders. Some of the series that are reported t® @&stest in Table 2 are
also Granger caused by the target. Since this m#npally mitigate the

performance of the leading composite index, we etststruct an alternative
composite index that excludes these series. Bgrifily series in the
aforementioned way we form two composites base@0Grtest results (GC-
| and GC-II).

Similarly, we construct a composite index (Corfrm series that have
desired cross correlation structures as displapedable 3. In doing so,
among the series that have similar information exttwe select only some
of them as opposed to using them all. Notice tbatesof the series in Table
3 are coincident with the target. Therefore, toaame the leading property
of the composite index, we construct an alternaiingex excluding such
series (Corr-II).

We also construct a composite index (FP) that @ositanly series that
improve forecast performance over the benchmarkemd@omputation of
the RMSE measure and the benchmark model are sarttese used for
evaluating individual series' performances in $&ct.3. Details regarding
indicators that are used to construct each congasitex are provided in
Appendix Table A.4.

Table 5 also reports relative predictive powerled tomposite indexes.
Only the composite index composed of series the¢ maarginal predictive
power (FP) performs better than the benchmark mindelrms of RMSE. It
improves benchmark model's performance by 17 pércen

Table 5. Forecast Performances of Composite Indexes

Explanatory variable R2 RRMSE
Benchmark Model 0.864 1
GC-I 0.892 1.038
GC-ll 0.898 1.068
Corr-I 0.888 1.126
Corr-Il 0.889 1.088
FP 0.892 0.833

Note: RMSE of the benchmark model is 0.223. Benckrfarecasting equation
is AR(2). All of the forecasting equations contaiwo lags of the target and one
lag of the related composite index.

Figure 1 compares best performing composite indéix those based on
Granger causality and correlation analysis (lefigbp as well as with the
unemployment rate over the sample period (righteparAlthough they
follow a similar trend, there are differences imnme of magnitudes of
cyclical movements between composite indexes. Ewgéth the best
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performing index, high frequency movements of thermployment rate are
captured to a limited extent. One possible explanatould be that our
indicators may not successfully capture high frexye movements in
unemployment that are driven by movements in pgpgton to the labor
force, which is highly volatile in the Turkish labmarket.

Figure 1. Composite Indexes
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Note: Series are seasonally adjusted, de-trendéd@malized.

5. Overall Evaluation and Conclusion

This paper analyses an extended set of variablgardig Turkish
economy in search of leading indicators for the -agncultural
unemployment rate. As such, we employ Granger taudast, cross
correlation analysis and individual out of sampleedictive power of
candidate variables. We use seasonally adjustetierouletected, HP
detrended and standardized series to carry out dnesyses.
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Figure 2. Selected Series and the Target
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Based on Granger causality tests, cross correfgti@and forecast
performances, some of the series stand out as#unly indicators of the
unemployment rate. Series that indicate the glamaminomic conditions,
namely German and European Economic Tendency Isdexel OECD-
Europe CLI, emerge as good indicators of the movesn@ unemployment
based on all of the three methods. Figure 2.a alyspthese series together
with the employment to labor force ratio. Businéssdency survey data
also passes all three means of testing the inforerass of the candidate
series. Their movements with the employment to dafuwce ratio is
displayed in Figure 2.b

Series that are directly linked to the labor maskennot pass all three
tests. Among those, Kariyer.net vacancies dataURSK registered newly
unemployed series, Kariyer.net job application parancy satisfy the
criteria of two out of three methods. Movement lnéde series along with
other series that perform well with respect toeast two of the methods,
namely VAT on imports, consumer confidence indegcauraged workers,
number of layoffs, QC in commercial credits denaséad in TL and FX,
are also displayed in Figure 2.

Finally, we construct several composite indexesgusseries that are
found to be informative and compare these compasitexes by their
performance to forecast the unemployment rate. @mycomposite index
constructed based on individual out of sample faseperformance improve
upon the benchmark model which is an AR(2) proocésse unemployment
rate. It improves forecast performance by 17 pdrcen
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Appendix

Table A.1. Philips-Perron Test Results

Test Test
Statistic Statistic
Unemployment rate 2:94** Non-Durable goods EP 2:74%+*
Non-farm unemployment rate 3.04** Non-Durable goods EE 4:48*
Industrial production index 5:4¢* Non-Durable goods EO 2.9%*x
Unemployment insurance claims/Non-farm
labor force(NFLF) 3.31% Non-Durable goods EUC 3:56*
Vacancies (private sector)/NFLF 3.61* Consumer goods EP 3.45**
Job applications/NFLF 3:84* Consumer goods EE 3.27*
Vacancies (private sector)/Job applications -3.6* Consumer goods EO 2.94*
Kariyer.net vacancies/NFLF 3.63* Consumer goods EUC 3.2%*
Turkish consumer confidence index 2.9€** Food and beverages EP 2.59%+*
European economic tendency index 2.58%x* Food and beverages EE 2.79%**
German economic tendency index 2.7¥%% Food and beverages EO 2.81%+*
OECD Europe composite leading
indicators(CLI) 2.67%* Food and beverages EUC -2.1
OECD CLI 2.68*+* Non-weighted EP 4.3*
USA CLI -2.54 Non-weighted EE 4:13*
Domestic value added tax/Nominal gross
domestic product (NGDP) 19.78* Non-weighted EO 4.42%
Value added tax on imports/NGDP 9.5* Non-weighted EUC 4.31*
Number of firm entry 5.0€* Weighted EP 2.6
Number of firm exits 4.93* Weighted EE -2.00
Number of net firm entry 4:8¢* Weighted EO 3.09**
Discouraged workers/NFLF 3.9* Weighted EUC 3.01*
Developing Countries Based Real Effective
Exchange Rate (REER) 3.8* Non-farm average working hours 4.52*
Developed Countries Based REER 3.63* First time job seekers/NFLF 3.22%
Consumer credits/NGDP 5.4* Number of layoffs/NFLF 2.98**
Mortgage/NGDP 6.0€* Number of quits/NFLF 2,89%**
Purchasing Managers' Index for
Vehicle credit/NGDP 4.67* Employment 3.96*
Consumer credits and credit cards/INGDP 6.08* Capacity utilization rate 3:29**
Kariyer.net number of job
TL denominated commercial credit/NGDP 4.0¢* application/NFLF 3.04**
Kariyer.net number of job
FX denominated commercial credit/NGDP -2.57 application per vacancy 3.65*
Quarterly change (QC) in consumer
Intermediate goods EP 2.84*x* credits/ Quarterly NGDP 368*
Intermediate goods EE 2.68%+* QC mortgage/Quarterly NGDP 345
Intermediate goods EO 2.82%* QC vehicle credit/Quarterly NGDP 5:13*
QC consumer credits and credit
Intermediate goods EUC -2.42 cards/Quarterly NGDP 3:45%
QC commercial credit denominated
Investment goods EP 3.38** in TL/Quarterly NGDP 3.35*
QC Commercial credit denominated
Investment goods EE 3.4€** in FX/Quarterly NGDP 3.09 **
Investment goods EO 3.63*
Investment goods EUC 2.73%k*
Durable goods EP 418>
Durable goods EE 4:02*
Durable goods EO 2B6E***
Durable goods EUC 13.2¢*

Note: *,

** and *** indicate statistical sidgficance at the 1, 5 and 10 percent level.
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Table A.2. Test Results and Diagnostics for Serigisat Fail Granger Causality Test

LM
Test LM Test
Wald Test Lag Lag Prob. Prob. SIC SIC

Statistic Target Series R2  (Max) (Min) (Base) (Base+t)
Causality: Series GC Target (Series that Pass Wald
Test but fail SIC criteria)
Unemployment Insurance Claims/NFLF 9.64 2 2 0.87 560. 0.01 0.991 1.009
ISKUR Newly Registered
Unemployed/NFLF 353.13 2 6 0.89 0.37 0.03 0991 29.0
Intermediate Goods EUC 5.5 2 1 0.86 0.84 0.13 0.9911.210
Investment Goods EP 8.71 2 1 0.88 0.94 0.00 0.991 .1171
Durable Goods EP 7.06 2 1 0.87 0.73 0.22 0.991  41.17
Non-Durable Goods EP 5.95 2 1 0.87 0.79 0.22 0.9911.137
Food&Beverages EP 4.73 2 1 0.88 0.79 0.13 0.991 1711
Foodé&Beverages EO 4.44 2 1 0.87 0.42 0.09 0991 27.1
Weighted EE 10.3 2 1 0.88 0.55 0.05 0.991 1.054
Non-farm Average Working Hours 4.23 2 1 0.85 0.75 .050 0.991 1.028
Number of Quits and Layoffs/NFLF 31.57 2 4 0.87 7.3 0.11 0.991 1.003
QC commercial credit denominated in
FX/Quarterly NGDP 6.54 2 1 0.87 0.24 0.00 0.991 056.
No causality
Vacancies (private sector)/NFLF 0.00 2 1 0.85 0.78 0.03 0.991 1.070
Vacancies/Newly Registered
Unemployed (ISKUR, private sector) 0.44 2 1 0.85 .740 0.01 0.991 1.065
Turkish Consumer Confidence Index 1.4 2 1 0.86 0.52 0.02 0.991 1.023
Domestic Value Added Tax/NGDP 0.92 2 1 0.85 0.67  040. 0.991 1.034
Number of Firm Entry 2.72 2 1 0.86 0.59 0.01 0.991 0.996
Number of Firm Exits 2.05 2 1 0.86 0.77 0.00 0.991 1.010
Net Number of Firm Entry 1.42 2 1 0.86 0.69 0.00 99 1.007
Discouraged Workers/NFLF 0.57 2 1 0.85 0.64 0.05 99D. 1.033
Developed Countries Based REER 1.47 2 1 0.85 0.73 .050 0.991 1.030
Consumer Credits/NGDP 0.59 2 1 0.85 0.63 0.04 0.9911.030
Mortgage/NGDP 0.35 2 1 0.85 0.73 0.03 0.991 1.036
Vehicle CredittNGDP 1.17 2 1 0.86 0.60 0.03 0.991 .016
Consumer Credits & Credit Cards/NGDP 15 2 1 0.86 .380 0.01 0.991 1.010
FX Denominated Commercial Credit
INGDP 0.27 2 1 0.86 0.82 0.05 0.991 1.111
Investment Goods EUC 2.05 2 1 0.86 0.91 0.14 0.9911.230
Durable Goods EE 1.22 2 1 0.86 0.76 0.12 0.991 81.23
Durable Goods EO 0.29 2 1 0.86 0.95 0.06 0.991 01.26
Durable Goods EUC 1.9 2 1 0.86 0.97 0.09 0.991 31.26
Non-Durable Goods EUC 0.97 2 1 0.86 0.98 0.10 0.9911.255
Consumer Goods EUC 3.73 2 1 0.86 0.97 0.13 0.991 2381.
Food and Beverages EUC 2.12 2 1 0.86 0.96 0.11 10.99 1.236
Non-weighted EUC 2.42 2 1 0.86 0.77 0.05 0.991 2.02
Weighted EUC 3.1 2 1 0.86 0.98 0.11 0.991 1.233
First Time Job Seekers/NFLF 0.44 2 1 0.85 0.75 0.04 0.991 1.033
Number of Layoffs/NFLF 51 2 2 0.86 0.37 0.06 0.991 0.997
Purchasing Managers' Index for
Employment 2.01 2 1 0.86 0.67 0.05 0.991 1.047
Capacity Utilization Rate 1.02 2 1 0.86 0.83 0.11 .99a 1.244
Kariyer.net Job Application/NFLF 0.94 2 1 0.85 0.7 0.04 0.991 1.063
Kariyer.net Job Application per Vacancy 1.39 2 1 860. 0.70 0.01 0.991 1.008
Quarterly change (QC) in consumer
credits/ Quarterly NGDP 1.64 2 1 0.86 0.69 0.05 990. 1.023
QC mortgage/Quarterly NGDP 1.54 2 1 0.85 0.65 0.04 0.991 1.025
QC vehicle credit/Quarterly NGDP 1.01 2 1 0.85 20.7 0.04 0.991 1.031
QC consumer credits and credit
cards/Quarterly NGDP 1.7 2 1 0.86 0.68 0.06 0.9911.023
QC commercial credit denominated in
TL/Quarterly NGDP 1.13 2 1 0.86 0.68 0.01 0.991 016.

Note: See the note below Table 2.
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Table A.3. Correlation Structure of Candidate Seris

Contemporaneot Correlation Values Correlation Lags Lead/Lag
2nd 3rd 2nd 3rd
Correlation Highest  Highest  Highest Highest Highest  Highest  Structure
Vacancies (private
sector)/NFLF -0.21** -0.29* -0.27** 0.26** 1 2 12 lags
Vacancies/Newly Registered
Unemployed (ISKUR,
private sector) -0.29 0.4* 0.34* -0.32* 12 11 -5 lags
Domestic Value Added
Tax/NGDP 0.08 -0.13 -0.12 -0.11 7 9 8 lags
Developed Countries Based
REER -0.26**  -0.26**  -0.26** 0.25** -1 0 12 leads
Consumer Credits/NGDP 0.08 0.26** -0.23 ** -0.22** -12 8 7 leads
Mortgage/NGDP 0.11 0.2%* 0.12 0.11 -12 -11 0 leads
Vehicle Credit/NGDP 0.16 -0.4* -0.4* -0.4* 10 9 11 lags
Consumer Credits and Credit
Cards/NGDF 0.18 -0.38* -0.37* -0.34* 8 7 9 lags
TL Denominated
Commercial Credit /NGDF 0.2  -0.51* -0.5* -0.47* 7 8 6 lags
FX Denominated
Commercial Credit /NGDF -0.23*  -0.57* -0.56* -0.53* 4 5 6 lags
Intermediate Goods EP -0.85 -0.76* -0.73* -0.69* -3 -2 -4 leads
Intermediate Goods EE -0.57 -0.77* -0.75* -0.72* -2 -3 -1 leads
Intermediate goods EO -0.34 -0.76* -0.72* -0.7* -3 -2 -4 leads
Intermediate Goods EUC -0.63  -0.63* -0.61* -0.6* 0 -1 1 coincident
Investment Goods EP 0.06 -0.67* -0.64* -0.58* -4 -5 -3 leads
Investment Goods EE -0.38  -0.79* -0.74* -0.73* -3 -2 -4 leads
Investment Goods EO -0.07  -0.58* -0.55* -0.49* -3 -4 -2 leads
Investment Goods EUC 0.03  -0.39* -0.38* 0.38* 5 6 -4 lags
Durable Goods EP -0.22 0.58* 0.51* 0.49* 5 6 4 lags
Durable Goods EE -0.48  -0.55* -0.55* -0.49* -2 -2 -3 leads
Durable Goods EO 0.03 0.44* -0.44* 0.43* 9 -10 8 lags
Durable Goods EUC 0.02 -0.2** -0.19 -0.15 -10 -9 -11 leads
Non-Durable Goods EP -0.37 0.68* 0.67* -0.65* 7 8 -3 lags
Non-Durable Goods EE -0.48  -0.69* -0.66* -0.62* -2 -3 -1 leads
Non-Durable Goods EO -0.53 -0.78* -0.76* -0.7* -2 -3 -1 leads
Non-Durable Goods EUC -0.15 0.27** 0.27** 0.24 ** -11 -10 -12 leads
Consumer Goods EP -0.44  -0.66* -0.63* 0.59* -2 -3 6 leads
Consumer Goods EE -0.56  -0.75* -0.7* -0.69* -2 -1 -3 leads
Consumer Goods EO -0.48 -0.75* -0.73* -0.67* -2 -3 -4 leads
Consumer Goods EUC -0.24  -0.33* -0.32* 0.31* -3 -2 -12 leads
Food&Beverages EP -0.44 0.82* 0.8* 0.76* 8 7 9 lags
Food&Beverages EE -0.61 -0.8* -0.78* -0.74* -2 -3 -1 leads
Foodé&Beverages EO -0.56 -0.72* 0.69* -0.68* -2 8 -1 leads
Food&Beverages EUC -0.38  -0.39* -0.38* -0.38* -1 -2 0 leads
Weighted EUC -0.37 0.54* 0.49* -0.39* 12 11 -1 lags
Non-farm Average Working
Hours -0.12 0.26** 0.25** 0.18 8 9 10 lags
First Time Job
Seekers/NFLF 0.2*  -0.24*  -0.21* -0.21 ** -12 -11 6 leads
Purchasing Managers' Index
for Employment -0.45* 0.64* 0.59* -0.57* 6 7 -2 lags
Kariyer.net Job
Application/NFLF 0.2*  -0.45* -0.43* -0.42* 11 10 12 lags
QC vehicle credit/Quarterly
NGDP -0.21**  -0.23*  -0.22* -0.21 ** -1 -2 0 leads

Note: * and ** indicate statistical significancetae 1 and 5 percent level.
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Table A.4. Composite Index Descriptions

GC-I _GC-ll__ Corr-l _ Corr-Il__FP

Industrial Production Index 1 1 1 1 0
Unemployment Insurance Claims/NFLF 0 0 1 1 0
ISKUR Newly Registered Unemployed/NFLF 0 0 1 1 1
Kariyer.net Vacancies/NFLF 1 0 1 1 0
Turkish Consumer Confidence Index 0 0 1 1 1
German Economic Tendency Index 1 0 1 1 1
OECD-Europe CLI 0 0 0 0 1
OECD CLI 1 1 1 1 0
Domestic Value Added Tax/NGDP 0 0 0 0 1
Value Added Tax on Imports/NGDP 1 0 1 0 0
Number of Firm Entry 0 0 1 1 0
Number of Firm Exits 0 0 1 1 0
Discouraged Workers/NFLF 0 0 1 0 1
Developing Countries Based REER 1 1 1 1 0
Consumer Credits and Credit Cards/NGDP 0 0 0 0 1
TL Denominated Commercial Credit/NGDP 1 1 0 0 1
FX Denominated Commercial Credit/NGDP 0 0 0 0 1
Non-weighted EE 1 1 1 1 1
Non-weighted EO 1 1 1 1 1
Non-weighted EUC 0 0 1 0 0
First Time Job Seekers/NFLF 0 0 0 0 1
Number of Layoffs and Quits/NFLF 0 0 1 0 1
Purchasing Managers' Index for Employment 0 0 0 01
Capacity Utilization Rate 0 0 1 0 0
Kariyer.net Job Application/NFLF 0 0 0 0 1
Kariyer.net Job Application per Vacancy 0 0 1 0 1
Quarterly change (QC) in consumer credits/ QuarteGDP 0 0 1 1 0
QC mortgage/Quarterly NGDP 0 0 1 1 0
QC consumer credits and credit cards/Quarterly NGDP 0 0 1 1 0
QC commercial credit denominated in TL/Quarterly & 0 0 1 1 1
QC commercial credit denominated in FX/QuarterlyD&S 0 0 1 1 1

Note: These are all the series that pass eithercB8s correlation analysis or forecast evaluatiased on RRMSE. In the
table, 1 (0) indicates that series is includeceikc{uded from) the composite index.
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