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To Xpnuatiotpio A§iwv Kutrpou (XAK) wg TTpoTTOpEUOHEVOG

OIKOVOMIKOG BeiKTNG

Nektdpiog A. MixanA ka1 Xpriotog 2. Zdfpa

NMEPIAHWH
MapdAo tmou otnv Eupwtn 10 XpnuUaTOTTIOTWTIKG cuoTnua Baciletal Kupiwg oTov
TPOTTEQIKO TOMEQ, Ta XpnuatioTApia diadpauatiouv Bacikd poAo OTIC ATTOPACEIG
davelopoU Kal OTNV KATavour Twv TTopwv. TouTou AexBEvTog, cival TTaoIQaveéS OTI
€KTOC aTTO TIC KIVACEIG OTIG aieg Twv TiTAwv UTro diatrpayudreucn TTou oxeTiCovTal Pe
TNV PuxoAoyia Twv ayopwyv, N JOKPOTTPOBETUN CUPTTEPIPOPA TOU XpnHaTioTnpiou Ba
e€apTnOei KUPiIWG aTTd PAKPOOIKOVOUIKOUG TTapdyovTes. MNapd Tn onuacia autou Tou
KavaAioU yia TNV KaTavour Tou TTAOUTOU, UTTAPXOUV HOVO €AAXIOTEG WEAETEC TTOU
£xouv oupuTtTEPIAGBEl Ta aToixeia Tou deikTn Tou XpnuatioTnpiou Afiwv Kitrpou (XAK)
OTIG eKTINAOEIC TOuG. ETITTAé0ov, N ouvTpImITIKA TTACIown@ia atmd auTég peAeTd BEuaTa
TTOU a@opoUv KaBapd oTo XPNUATOOIKOVOUIKG KOUMATI TOU XpnuaTtioTnpiou, e uoévo
Mia HeAETN va xpnoiyoTrolei Tov degiktn Tou XAK wg TTapdyovia o€ JOKPOOIKOVOUIKO

MOVTEAO Kal TNV eAACTIKOTNTA va gival TTOAU HIKPr.

Ouoiwg, oTIC TTPOCPATEG HEAETEG TTOU PAG TTPOOQPEPAV TTEPICTOTEPES YVWOEIG YIA TN
AgIToupyia TG KUTTPIOKAG OIKOVOiag, &gv éyive ouuTtepiAnwn Tou deiktn Tou XAK.
AuTo oupBaivel TTapd To yeyovog 6T n d1EBVNG PIBAIoypagia £xel Beigel OTI oI KIVIOEIG
TWV TIHWV TWV PETOXWYV UTTOPOUV Va BewpnBouv wg TTPOTTOPEUOUEVOG DEIKTNG YIa TNV
KATAoTOON OTNV olkovouia. ETTITTAé0V, OI XPNUATIOTNPIAKES ayopEG ouvOEovTal BETIKA
ME TNV OIKOVOMIKA avATTTUEN KABWG oI TIHES TwV DEIKTWV €ival ApPNKTa CUVOEDENEVES

ME TIG TTPOODOOKIEG TWV ETTEVOUTWV YIO TN HEANOVTIKF TTOPEIA TNG OIKOVOUIOG.

AuTn n epyacia KaAUTITEl TO TTPOAVAPEPBEY KEVO 0TV UTTdpyxouaca BiAioypagia yia
TNV KUTTPIOKA OIKovopia, ouptrepiAauBdavovtag Tov Ociktn XAK o€  povTtéAo
uwnAdTEPNG OouxvOTNTAG (unvidia ouxvotnta) amd autd TTOU XPNOIYoTToIndnkav
TTponyoupévwg ot BiBAIoypagia. Ta atroteAéopaTa pag, xwpifovrag 1o deiyua pag
otnv Tpo-kpiong (Méxpl To 2013) kai petd-kpiong (uetd 10 2013) TrEPiOdO,
Katadelikviouv OTI 0 AOyog TTou o Oeiktng XAK dev ATav XProINog O0To TTapeABOV
ATav ol IvIATEPOTNTEG TNG KUTTPIAKIG OIKOVOUIOG, KATI TO OTT0i0 dev u@ioTaTal TTAEoV.
Ta ev AOyw atToteAéOpaTa, OTA OTTOIO €XOUME KATOAALEI XPNOIMOTTOIWVTAG €va

MovTéAo VECM vyia tnv Kutrpo, utrooTtnpifouv Tnv atrown OT, TTapd tnv €AAEIwn



MEYAANG PEUOTOTNTOG OTNV KUTTPIOKK XPNUATIOTNPIOKA ayopd, o O€iKTNG avTavakAd

TIG AVTIANYEIG TWV ETTEVOUTWYV YIA TO JEANOV TNG OIKOVOUIaG.

2XETIKA PE TO TTPO-Kpiong deiyud, autd TTou icwg dIKAIOAOYEI TO PIKPOTEPO PEYEBOG
NG oxéong Tplv ammd 10 2013 cival 0TI N PETABOAA Twv daveiwv Kal Twv ETTITOKIWV
NTav o€ Jeyaho BaBuod doxetn Pe TIGC aAAAYEG OTA UTTOKEIMEVA BepeMndn PeyEBn TNG
OIKOVOWMIOG Kal TTEPICOOTEPO OXETICOUEVN WE TNV KOTAOTACN TNG Ayopds OKIVATWV.
2uykekpigéva, 10 XAK epgaviCetar va €xel au@idpoun oxéon HE TO TTO000TO
avepyiag, YE TO AVAUEVOUEVO ApVNTIKO TTPOCNHO, EVW TTAPATNPEITaI BETIKA avTidpaaon

Tou O€iKTN WG aTTAvVTNOoN OTNV auénon Tou TpaTTedikou daveiouou.

210 Ociypa perd 10 2013, k106G amd Tnv EekdBapn TTAéov oxéon METAEU TOU
davelopou, TNG avepyiag kal Tou Ogiktn Tou XAK, pe Ta avauevoueva BeTIKA Kal
apvNTIKA TTPOCNKA avTioToIXd, N oxéon METASU Twv UTTOAOITTWY PETARANTWY YiveTal
OKOPO IO EeKABapn. ZUyKekpihéva, SiveTal PIa oa@rg €vOeIEn TNG AVAUEVOUEVNS
apVvNTIKAG avTidpaong Twy daveiwy o€ Pia alénon Twv EMTOKIWY evw, attd TNV GAAN
TTAEUPd, KAl CUPQWVA JE TN OXETIKA BiBAIoypagia oTto Béua, or uwnAdTeEPOl GYKOI
daveiwv @aivetal va €xouv OeTIKO QVTIKTUTTO OTa €TMITOKIA, ETTIBERAIWVOVTOG Eva
@aivopevo Tou Bagciletal otn ATnon. EmmmTAéov, TO TTO000TO avepyiag €xel Tn

OUVABN apvNnTIKA ox£on WE Ta ETITOKIA.

21N BAon Twv Mo TTAVW ATTOTEAECUATWY, E0TIACOUNE KUPIWG oTn duvaTtdTnTa XPROoNG
Tou O¢iktn ToUu XAK WG TTPOTTOPEUOUEVOU  OIKOVOMIKOU B€ikTn, 181aiTepa OTnNV
TTEPITITWON TOU TTOCOOTOU avepyiag kal Twv daveiwv. Emmpdobeta duwg, Tovifouue
etTiong OTI PETA TO PEYAAO oOK Tou 2013, Ol UTTOKEIMEVEG OIKOVOMIKEG OXECEIG OTNV
KUTTPIOKI] OIKOVOWia @aiveTal va TaIPIAouV TTEPICCOTEPO HE TNV EUTTEIPIO AAAWV
XWPWV Kal TNV OIKOVOMIKN Bewpia. Puoikd, atraiteital TEPICOOTEPN £PEUVA yiA TO

Béua yia va diatmoTwoEi edv autd Ba auvexioel va 1IoxXUEl Kal 0TO HEAAOV.
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The Cyprus Stock Exchange as a leading indicator

Nektarios A. Michail* and Christos S. Savva

Abstract

We show that the Cyprus Stock Exchange (CSE) index could potentially be
employed as a gauge for the economy’s future. In particular, the CSE index appears
to have a leading indicator property with both the unemployment rate and domestic
loans, something that is more visible in post-2013 sample. This evidence, obtained
using a VECM model for Cyprus, supports the view that, despite the lack of a large
liquidity in the Cyprus market, the index does reflect investors’ perceptions about the
economy’s future. What perhaps justifies the smaller extent of the relationship prior to
2013 is that the change in lending and interest rates at the time was largely unrelated
to changes in the underlying fundamentals of the economy and more associated to
the state of the real estate market.

Keywords: CSE, leading indicator, unemployment rate, Cyprus
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1. Introduction

Even though Europe is a bank-based financial system, it appears the stock market
plays a key role in the lending decisions and allocation of resources (Krainer, 2014).
That said it is only inherent that, other than purely sentiment values, the long run,
equilibrium, behaviour of the stock market will depend mostly on macroeconomic
factors. Dating back to Blanchard (1981), the interaction between interest rates,

asset values, and output are shown to be significant.

Despite the importance of this channel, only a few studies exist that have included
the Cyprus Stock Exchange (CSE) index data in their specifications. Other than
those that belong purely in the finance realm (Travlos et al., 2001; Constantinou et
al.,, 2006; Koutmos et al.,, 2007; Gounopoulos et al., 2007; Andrikopoulos and
Diakidis, 2007; Papathanasiou and Samitas, 2010), only Pashardes and Savva
(2009) have used the CSE index as a determinant in their real estate price model.
Even then, the elasticity was found to be very small.

Similarly, in the recent studies that have offered us more insights to the workings of
the Cyprus economy (inter alia, Cleanthous et al., 2019; Michail and Thucydides,
2018; 2019), no inclusion of the stock market has been made. This is despite the fact
that the international literature has indicated that stock price movements can be seen
as a leading indicator of changes in the economy (Broome and Morley, 2004), with
stock markets also being positively linked to economic growth (Ake, 2010; Cooray,
2010; Durusu-Ciftci et al., 2017).

This paper fills the gap in the existing literature, by including the CSE index in a
higher frequency model (monthly frequency) than the ones previously used in the
literature and argues that the reason the CSE index has not been useful in the past
were the peculiarities of the Cyprus economy. By separating our sample into pre- and
post-crisis periods, we find that the impulse responses provide a much clearer picture
on how the stock market affects the economy, also highlighting the fact that
relationships between the variables under study have changed in the post-2013
Cyprus economy. Given this, it may take a while for a large enough sample to
become available in order to run estimations at the more traditional quarterly
frequency. Nonetheless, more elaboration on the potential leading qualities of the

CSE may perhaps be useful.



2. Methodology

To examine the relationship between the Cyprus Stock Exchange (CSE) and the
Cyprus economy, we propose the use of a Vector Error Correction Model (VECM) to
account for the potential existence of an equilibrium relationship between the CSE
and other variables. This will allow us to both examine for the existence of an
equilibrium (i.e. long-term) relationship between the variables, as well as examine the
responses of the variables to shocks that force the model estimate to deviate from its
current equilibrium path. More formally, the general Vector Error Correction

specification, following (Johansen and Juselius, 1990) which is defined as:

] K-1 1
AM;. = a; +Zﬁ1.s.ﬁ5M;‘.z—i + Z Z YiijAW,i + @2, + §; (M,_y — 0y, Wey— 90.;‘] +E; (1)
i=1 k=1i=1

where the total number of variables is K, M; is the natural logarithm of variable j,
and W, is a (K — 1 X N) matrix that contains all variables included in the estimation,
other than variable j. A is the first difference operator, while g, ; ; and y,; ; refer to the

own and other variable coefficient values in each of the K equations.

Again, j signifies that the coefficient refers to the equation identified with variable j,
while k refers to the specific variable within matrix W,. Z, is a matrix of the
exogenous variables potentially included in the estimation, with ¢; being the
equation-specific estimates of the coefficients, and ¢;; refers to the error processes

in each equation.! The long-run relationship between the K variables is within the

brackets of equation (1) with §; determining the speed of adjustment to the long-run
equilibrium. As usual, the &; term is expected to be negative in order for a return to

the equilibrium to be ensured after a shock (see also Enders, 1995). In total, we
employ five variables (i.e. K=5), which will form the equilibrium equation.

To provide more intuition with regards to the observed relationship, we note that the
long run, as per Johansen and Juselius (1990), refers to the equilibrium relationship
between the variables, i.e. one that would be reached in the absence of any external
shocks. Similarly, short run refers to the fluctuations that take place and allow for
deviations from the equilibrium value. As such, the terms “long run” and “short run”
do not refer to any predetermined period but simply relate to how these relationships
should be referred to, derived from theoretical models that define the long run as a

period with no shocks. For more on this, see Hendry and Juselius (2000;2001).

1In this case, no exogenous variables were included in the model.

3



With regards to the data employed, the CSE monthly closing prices have been
employed, obtained from investing.com. To capture interest rate developments, we
have used the interest rate on euro-denominated loans (outstanding amounts),
house purchase up to one year (T10), from the Monetary and Financial Statistics
publication of the Central Bank of Cyprus. Data for loans were obtained from the
same publication (loans to domestic residents, T4). Data for the harmonized
unemployment rate were obtained from Eurostat. The sample ranges from November
2007 until July 2021, due to data limitations for the loan series. Given the sample
period, we have included dummy variables to capture exogenous one-off events,
such as the March 2020 Covid-related lockdown, and the non-performing loan sales
by banks in June 2021, June 2019 and September 2018.2

To confirm the presence of a long-run equilibrium between the variables, we first
examine for the presence of a cointegrating relationship between the five variables.
In other words, there needs to be an empirical justification for the use of the term in
the brackets. However, before we are able to perform the Johansen test for
cointegration we first need to establish that both variables are I(1), i.e. they follow a
unit root process (for more details see Hendry and Juselius 2000;2001). Table 1
presents the estimates from the Augmented Dickey-Fuller and Phillips-Perron tests,
which support the existence of a unit root.

TABLE 1
Unit Root Tests
CSE Rates Unemployment Loans
Augmented Dickey-Fuller (ADF) Test
Level -2.06 -2.06 -0.91 0.56
First
Difference -10.03* -10.96* -7.09* -9.93*
Phillips-Perron (PP) Test
Level -2.06 -2.26 -0.59 0.65
First
Difference -10.03* -12.12* -3.76* -9.93*

Test values for the ADF test at the 1%, 5%, and 10% levels for trend and intercept are at -
3.50, -2.89, and -2.58 respectively. * denotes a rejection of the unit root null hypothesis at
the 1% level.

Given that our series are 1(1), as per Table 1, we can proceed with the test for the
existence of a cointegrating relationship. As per the Johansen (1991) maximum
eigenvalue and trace statistics, the null of no cointegration is rejected at the 1% level

in both tests, while no support for the existence of any more cointegrating

2 The use of the residential property price was also considered, however, given that this only exists at a
quarterly frequency, we have decided against the reduction of the sample size.
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relationships exists. The results are available upon request. Following the Granger
representation theorem (Engle and Granger, 1987), if two variables are cointegrated,
then at least one variable should Granger-cause the other and, by default, they can
be combined in an equilibrium relation. Hence, we can proceed with estimating the
VEC model.

In accordance with the Akaike and Schwarz information criteria, the optimal lag
length was set at two, while tests for the normality and stability of the residuals were
also conducted. The variable ordering was such that the interest rate was placed
first, under the usual assumption that all other variables react to monetary policy
when it changes. Given the fast-moving nature of the indicator, the CSE was placed
next, with the unemployment rate and loans placed last. Even though not reported
(but are available upon request), robustness checks with different variable ordering,
notably with placing interest rates last, were conducted with very similar results. The

estimation results are presented in the following section.
3. Estimation Results

Figure 1 provides the full sample impulse responses from the full sample estimation.
As the estimates imply, loan rates tend to respond positively to a shock in the
unemployment rate, implying that higher risk in the economy would result in a higher
pricing of lending. Similarly, a shock in loans also has a positive effect on interest
rates, again under the notion that higher credit would result in offering loans to riskier

borrowers (Koursaros et al., 2018; Michail, 2021).

At the same time, the CSE does not respond significantly to shocks in interest rates
or loans, even though a negative response is reported when a shock in the
unemployment rate occurs. This suggests that macroeconomic conditions matter
more for the stock market, an expected outcome given that the CSE mainly
comprises of bank, retail trade, and construction-related firms. An interesting result
relates to the response of unemployment to the CSE. The former tends to decline
following a positive shock to the CSE, implying that the stock market can potentially
act as a leading indicator for macroeconomic conditions. At the same time, the
unemployment rate does not appear to react strongly to any of the monetary shocks

in the full sample estimation.



.45

.35

.20

.25

.20

Response of RATES to RATES

FIGURE 1
Full Sample Estimates

Response of RATES to CSE Response of RATES to UNEMPL
e .05

Response of RATES to LOANS

Lemmre T 12

2 4 & & 10 12 14 1&g 18 20 ) 2 4 & 8 10 12 14 18 1.8 20 ) 2 4 & 8 10 12 14 1s 13 20

Response of CSE to CSE Response of C5E to UNEMPL Response of CSE to LOANS

.15

.10

.05

-05

-10

-.005

-010

-015

-020

2 4 &

a2

10

12

14 16

2 4 3 8 10 12 14 16 18 20
Response of UNEMPL to RATES

2 4 B 8 10 12 14 18 18 20
Response of LOANS to RATES

18 20

020

015

010

2 4 & & 10 12 14 1 183 20 ) 2 4 & &8 10 12 14 16 18 20 2 4 & &8 10 12 14 16 183 20

Response of UNEMPL to CSE Response of UNEMPL to UNEMPL Response of UNEMPL to LOANS

At Al T 0.2 -02
2 4 B 8 10 12 14 16 18 20 2 4 5 8 10 12 14 15 18 20 2 4 5 8 10 12 14 15 18 20

Response of LOANS to CSE Response of LOANS to UNEMPL

025 018

2 4 E & 10 12 14 1s 183 20 ’ 2 4 E 8 10 12 14 18 18 20 ’ 2 4 E 8 10 12 14 18 18 20



Loans appear to be the series with the largest response to a shock, as they have the
expected negative response to an interest rate shock, with a persistent effect
stabilizing only after the 18th period. Similarly, the CSE appears to have a positive
shock on loans, again highlighting the former’s potential to act as a leading indicator
of macroeconomic conditions. On the contrary, a rather peculiar result is that of loans
to a shock in unemployment, where the former appears to increase. This unexpected
result may arise from the fact that the unemployment rate’s increase over the 2011-
2015 period was also accompanied with an increase in lending, as a result of the

increase in interest capitalization and higher non-performing loans.

The fact that there appears to be a disconnect between the pre- and post-crisis
period. In this study, we use the January 2008 — December 2013 as the pre-crisis
sample and the January 2014 — July 2021 as the post-crisis one. The pre-crisis
estimates are reported in Figure 2. As Figure 2 suggests, the leading indicator
properties of the CSE still appear to hold: following a shock to CSE, the
unemployment rate registers negative response, while loans move positively albeit
with a 6-month lag.

However, the CSE appears to have been less prone to interest and unemployment
rate changes, with the first having effectively zero impact and the second affecting it
to a lower extent than in the full sample. Overall, the pre-crisis sample appears to
offer a more convoluted view of the overall economy, again due to the peculiarities of
growth at the particular period. The interested reader may refer to Michail and
Thucydides (2018) and Cleanthous et al., (2019) for more on the topic. While the
estimates are not as intuitive, loans do record the expected negative response to
interest rates, even though higher loans do not appear to have any significant effect

on interest rates.

On the other hand, the estimates appear far more reasonable when the post-crisis
sample is used. The CSE index responds as expected, moving negatively following a
shock in the unemployment rate and positively after a shock in loans. A shock in
interest rates does appears to have a positive impact however this could be due to

the fact that the Euribor rate has been negative over the sample period.
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Pre-Crisis Sample
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FIGURE 3
Post Crisis Sample
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Similar to the overall sample properties, loan interest rates respond positively to a
shock in the unemployment rate, while they also appear to response positively to a
CSE shock as well as a loans shock. As we have suggested before, this abides with
the literature on the topic. The unemployment rate also behaves more as dictated by
economic theory, with a positive shock in interest rates raising the unemployment
rate by 0.2 percentage points. The CSE appears to have a leading indicator effect on
the unemployment rate with an increase in the CSE resulting in a 0.3 percentage
point-decline in the unemployment rate. On the other hand, there appears to be no
relationship between the unemployment rate and loans appears to hold, as the

response of one to the other appears to be insignificant.

With regards to the dummy variables, the Covid-19 dummy appears to have had a
strong impact on the stock market, in both the full and the post-crisis sample, a result
in line with the related literature (e.g. Michail and Melas, 2020). In particular, the
Covid-19 shock appears to have caused around a 0.30% decline to the CSE index
over March 2020, in addition to any impact the other macro variables may have had.
Also as expected, the full sample estimates, given the large volatility observed during
the pre-crisis period, especially for loans, resulted in much higher multiplier values. In
contrast, in the post-crisis sample, the estimates appear far more reasonable and
less volatile.

Overall, it appears that the CSE index could potentially be employed as a gauge for
the economy’s future, as it appears to have a leading indicator property with regards
to the unemployment rate. This relationship holds particularly in the post-crisis
sample, even though the full sample properties are also promising. What appears to
have masked this relationship was the state of the Cyprus economy prior to the 2013
crisis, where the increase in lending and the changes in interest rates were unrelated
to changes in the underlying fundamentals of the economy. At the same time, it
appears that these issues have been resolved in the post-crisis sample and hence

the index can potentially offer some guidance for the future of the Cyprus economy.
4. Conclusions

Despite the lack of a Cyprus-related literature, and the usual disregard with respect
to the Cyprus Stock Exchange (CSE), we show that it could potentially be employed
as a gauge for the economy’s future. In particular, the CSE index appears to have a
leading indicator property with the unemployment rate, something that is more
evident in post-2013 sample. This evidence, obtained using a VECM model for

Cyprus, supports the view that, despite the lack of a large liquidity in the Cyprus
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market, the index does reflect investors’ perceptions about the economy’s future.
What perhaps justifies the smaller extent of the relationship prior to 2013 is that the
change in lending and interest rates was largely unrelated to changes in the
underlying fundamentals of the economy and more related to the state of the real
estate market (see Savva and Michail, 2017; Michail and Thucydides, 2018;
Cleanthous et al., 2019). The CSE appears to have a bi-directional relationship with
the unemployment rate, with the expected negative sign, while a positive reaction of

the index is observed in response to an increase in bank lending.

The post-2013 sample, in addition to demonstrating a clear leading relationship
between the CSE index and both the unemployment rate and loans, also allows for a
clear demonstration of the expected relationships between other macroeconomic
variables. In particular, higher interest rates are expected to have a negative effect
on loans, while on the other hand, and in line with the relevant literature on the topic,
higher loan volumes appear to have a positive impact on interest rates, confirming a
demand-driven event. Also as expected, the unemployment rate has the usual
negative relationship with interest rates. As such, while we mainly focus on the
potential for the use of the CSE index as a leading indicator, we would also like to
emphasize that, following the large shock of 2013, the underlying economic
relationships appear to be more in line with the experience of other countries.
Naturally, more research on the topic is required to establish whether this wiill
continue to be the case in the future.
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