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ABSTRACT

This dissertation consists of three loosely connected essays. Each paper is an econometric
analysis of economic and financial spillover effects. The motivation is to relate the derived

results to macroeconomic transmission mechanisms.

Chapter 1 intends to analyze economic factors that influence electricity consumption in the
OECD economies. A special interest in this context is given to spillover effects of trade on
electricity consumption. The obtained results suggest a positive relation between electricity

consumption and trade.

In Chapter 2 central bank interventions are analyzed from an endogenous perspective in
order to determine the effectiveness of monetary policy instruments for the period
1987-2009 in Turkey. A special interest in this context is given to central bank preferences,
which are obtained from the underlying macroeconomic structure by utilizing a SEM
framework. The SEM framework results indicate that the Centra Bank of Republic of
Turkey (CBRT)’s preferences changed for two subsample periods, 1987-2000 and
2001-2009.

Chapter 3 aims to analyze cross-border contagious dynamics on foreign exchange markets
and on stock exchange markets. The propagation are analyzed with respect to the
transmission of nonlinearities that are endogenously determined. The contagion process is
discussed in the context of financial systems, FDIs, and trade. Diversified trade and
financial relations decrease the risk of exposure to contagion from external markets.
World's largest economies however pursue a price setter role; in this case diversification is

of secondary importance.

viii



OZET

Bu tez, yayilma etkisini temel alan Ug¢ farkli bdlimden olusmaktadir. Her bdlumde
ekonomik ve finansal yayilma etkisi bir ekonometrik analiz ile ele alinmaktadir. Temel
amag, elde edilen sonuglart makroekonomik aktarim mekanizmalari ileiliskilendirmektir.

Birinci bdlim OECD ekonomilerinin elektrik tiketimini etkileyen ekonomik faktorleri
analiz etmeyi planhiyor. Bu baglamda, elektrik tiketimi ile iligskilendirilmis ticaretin
yayilma etkisine 6zel bir 6nem verilmistir. Elde edilen sonuclarda, dis ticaret baglaminda
pozitif bir iliski bulunmaktadhr.

Ikinci bolumde, para politikasi araglarinin etkinligini belirlemek amaci ile, Turkiye'de,
1987-2009 donemi icin Merkez Bankast mudahaleleri endojen bir perspektif ile analiz
edilir. Bu kapsamda, esanli denklem modeli kullanarak, temel makroekonomik yapidan
elde edilen Merkez Bankas: tercihlerine Gzel ilgi gosterilir. Bu gercevedeki sonuglar,
Merkez Bankasi tercihlerinin iki alt 6rnek donem icin, 1987-2000 ve 2001-2009,
degistigini gostermektedir.

Uclinci bolum, déviz ve borsa piyasalarindaki simr Gtesi yabanc bulasici dinamikleri
incelemeyi amaglamaktadir. Dogrusal olmayan ve i¢sel olarak belirlenmis olan yayilimin
iletimi analiz edilmektedir. Bulasma sireci, finans sistemleri, dogrudan yabanc: yatirnmlar
ve ticaret baglamnda ele alinmistir. Farkli ticari ve finansal iliskiler dis pazarlardan
kaynaklanan bulasici etkilere maruz kalma riskini azaltmaktadir. Dinyanmn en bulyuk
ekonomilerinin fiyat belirleyici bir rol Ustlenmekte olduklarindan, bulasici dinamikler

baglaminda, ¢esitlendirme ikincil 6nem tasimaktadir.
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CHAPTER 1

ELECTRICITY CONSUMPTION AND SPILLOVER EFFECTS—-A DYNAMIC
PANEL DATA APPROACH

ABSTRACT

The chapter intends to analyze economic factors that influence electricity consumption in
the OECD economies. A special interest in this context is given to spillover effects of trade
on electricity consumption. For this purpose, a model is constructed that uses a dynamic
panel study approach. The model is estimated in a GMM-framework in which a dynamic
procedure is conducted along the balanced growth path for electricity consumption in each
economy. In advance, the long run dynamic behavior of prices, GDP, and trade induced
spillover variables is determined. In a further step, the short run dynamic mechanism is
pursued by estimating the partial adjustment dynamic coefficient on the target level of
electricity consumption. The analysis is conducted for industrial, as well as residential
electricity consumption. Alternatively, the same procedure is estimated by the application
of a fixed period model. The model provides a benchmark tool for electricity policy
decisions and for electricity consumption projections.

Keywords. Energy Economics, Spillover Effects, Electricity Consumption, Dynamic Panel
Sudies, Partial Adjustment



1.1. INTRODUCTION

The deregulation and liberalization in the energy markets in a wide range of countries in
the last twenty years, such as in the USA and in Europe called forth new challenges for
energy companies, distributors and consumers. The price building process follows a
competitive market process in contrast to the monopolistic price setting of a public
regulator. Deregulated prices are indicating a new basis for cost structures: supply and
demand curves of market participants determine the price equilibrium. Consequently,
market participants alocate their investment or consumption decisions according to the
new market equilibrium which proclaims new risk management and optimization tools.
Further, global acting energy sales companies are getting involved in the previously
non-contestable national energy markets inducing more market pressure. From the
perspective of an energy company new methods for risk management of the above
described risk became necessary. In this context the knowledge of energy market dynamics

enables new market actors to profound their management decision on arobust basis.

An important strand of the energy market related literature pursues the relationship of
electricity consumption and economic growth. In this context elasticities are investigated
that describes the consumption behavior in different countries. A pioneering research is
employed by Nordhaus (1975). He uses a pooled autoregressive distributed lag (ARDL)
model to examine the relationship of electricity consumption and economic growth in the
largest OECD countries. The estimation includes income and price elagticities for
industrial and residential electricity demand observing the short-term, as well as the
long-term. He finds lower short-term parameters. In all elasticity classifications except for
short-term prices, residential elasticities are higher than the industrial counterparts.
Industrial elasticities are below unity, indicating inelastic dynamics. The same scheme is
valid for the residential sector, except for long term income elasticity. Liu (2004) finds
results that are consistent with the previous research. In the industrial sector income
elasticity is about unity. In the residential sector the demand is more elastic for prices.

Haas and Schipper (1998), Lanzi and Roson (2007) and Duerick (2009) find that income
elasticities are higher than price elasticities in the residential sector. Lanzi and Roson (2007)

model a fixed effect panel study including weather, price and income €electricity, gas and



oil products. They find long-run price and income elasticities around unity with expected

sign.

Contradicting results is given by Duerick (2009). He finds larger negative short-term
income elasticity for electricity demand that is significant for a 10%-level. Long-term
elasticities in sign and magnitude however, are in theoretical accordance with previous

studies.

Concerning the industrial sector, Adeyemi and Hunt (2007) estimate long-run income and
price elasticity about 0.8 and -0.3, respectively. Ciarreta and Zarraga (2010) are conducting
a GMM estimated panel cointegration approach. Their estimated results are comparable to

the previous studies; income as well as price elasticity islow with the predicted sign.

Other studies with similar methodology are focusing on a single country case, when
analyzing electricity demand elasticities. All studies exhibit a higher long-run elasticity
magnitude than short-run elasticities. However, Dubin and Mc Fadden (1984) and
Holtedahl and Joutz (2004) supply some offensive results, such that, short-run price
elasticities are larger than the long-run counterparts.

A wide range of studies observe a long-term income elasticity above unity, among them
following authors can be mentioned, Holtedahl and Joutz (2004), Rapanos, and Polemis
(2006), Zachariadis, Pashaourtidou (2006). Studies indicating inelastic income behavior
below unity are employed by authors such as, Dubin and McFadden (1984), Halicioglu
(2007), Dergiades, Tsoulfidis (2008), Narayan and Smyth, (2005). All the cointegration
analyses or ECM approaches yield income elasticity values above unity in the case of
residential electricity demand and indicate the same pattern for short-run and long-run

price elasticities.

Other methodologies for single country studies are applied as follows: Nakagima and
Hamori (2010) uses a dynamic OLS approach, Sa’ad (2009) is applying a structural time
series approach , Kamerschen and Porter (2004) are utilizing a partial-adjustment approach

and a simultaneous equations approach, Dubin and McFadden (1984) conduct an



instrumental variable approach by employing OLS.

In this chapter we intend to analyze the role of trade spillover effects on electricity demand
in the OECD-countries. For this purpose, a model is constructed that uses a dynamic panel
study approach. The model is estimated in a GMM-framework in which a dynamic
procedure is conducted along the balanced growth path for electricity consumption in each
economy. In advance, the long run dynamics of prices, GDP, and trade induced spillover
variables are determined. In a further step, the short run dynamic mechanism is pursued by
estimating the partial adjustment dynamic coefficient on the target level of electricity
consumption. The analysis is conducted for industrial, as well as residential electricity
consumption. The remainder of the chpater is organized as follows. Section 1.2 deals with
methodological issues used in the econometric models. Section 1.3 presents the particular
model specifications. Section 1.4 discusses the results. Section 1.5 gives a brief summary

and concludes.

1.2. ECONOMETRIC METHODOLOGY

1.2.1. Data and Spillover Variable Creation

The data sample spans the period from 2000 to 2006 and involves all OECD countries
(updated for 2009). The data for industrial and residential electricity consumption and
electricity prices are taken from the International Energy Agency’s (IEA) Electricity
Information and Energy Prices and Taxes reports for each period. GDP values are
expressed in constant 2000 US$ and are obtained from World Bank’s World Development
Indicators (WDI) database.

The trade data surrounds imports and exports by commodity in value (2000 US$) between
each country and remaining other OECD countries. 2582 different products are classified
according to the Standard International Trade Classification system (SITC) (Revision 2).
SITC does not contain the most recent products on markets, but provides the most

consistent time series over alonger period.



The industry specific spillover variableis created as follows:
X, = ZZ(X'J—' (1.2)
~ < GDP

Where, i denotes the partner countries and j, each specific industry. The industry specified
trade value of a country isweighted by the GDP of the partner country for the recent period.
This procedure is repeated for all OECD countries successively. The same index building
procedure is followed for imports of each country. (See Figure 1 for more detailed

illustration of the index building.):

1.2.2. Dynamic Panel Data Analysis

Consider an example with standard log linear autoregressive specification of the described

electricity model:
INEv=ay+ 1., ) B+ ) INR+a, ) Iny + o) InX, + & (1.3)

Elasticities and specific regression error terms can be correlated. In this case the usage of
an OLS-estimator will generate inconsistent results due to heteroskedasticity or serial
correlation in the error terms. First differences are taken in order to eliminate unobserved
firm-specific effects, and we use lagged instruments to correct for simultaneity. However;
unsatisfactory estimation can be resulting. This problem of weak estimation is related to
weak correlation between the explanatory variables and the lagged levels of these variables
(assuming that explanatory variables are persistent over time). This fact induces weak
instruments in the context of the first-differenced GMM estimator (Arellano and Bond,
1991). A solution is provided by including more moment conditions under stationarity

restrictions on theinitial condition process.



Blundell and Bond (1998) propose to use of a system estimator that exploits moments
through combining a level equation, which is using lagged first differences as instruments.
Their proposed framework uses lagged first-differenced endogenous variables as
instruments for equations in levels, in addition to the usual lagged level variables. Thus,
temporal and cross sectional variation in the data can be exploited and unobserved

cross-country heterogeneity can be controlled.

1.2.2.1. GMM Estimation

The Generalized Moments Methods (GMM) is a semi-parametrically efficient estimation
method. The GMM methodology starts from a set of overidentified population of moment
conditions and seeks to find an estimator that minimizes a quadratic norm of the sample
moment vector. The resulting estimation has been shown to be consistent and

asymptotically normal under many conditions.

Main underlying GMM assumptions to be mentioned are, that variations of initial
conditions from their long-run values should be uncorrelated with their long run values.
Furthermore, current or lagged changes in explanatory variables should not be correlated
with individual effects.

Under these considerations the first differences of Eq. (1.3) are taken, which yields:

AINE, = A INR + B,AIny, + SAINX,, + yAINE, | + Au, (1.4)

The choice of consistent instruments set the condition of correlation withAInE, ,, however
not with the error terms Au, . Appropriate candidates are lagged values of the endogenous
regressors (Arellano and Bond,1991), that satisfy the moment conditions E{Ax,Au,} =0

foreacht.



The models’ instrument matrix can be described as!:

[Vio,AINR,,Alny,,,AlnX,,,] 0 0
0 [¥io Y AN PR3, AN yig, AN X 0
Z =
0
6 0 [ylo,Y"'YyiT—ZlAlnP\T'AlnyiTYAInXZ\T]

The most efficient estimator is determined by the optimal weighting matrix.

1 -
WP = (NZ ZAENEZ ] (1.5)

Under the assumption that autocorrelation is absent, the validity of the moments conditions
Is guaranteed. The optima weighting matrix can be calculated by imposing the following

restrictions on the error terms;

2 -1 0
. -1 2 . 0
E{AsAg} =0’G=0" 0 4 (1.6)
0 -1 2

The consistency of instruments depends on their relevance and their validity. The relevance
is determined by the correlation with endogenous variables, whereas, the validity of
instruments depends on the orthogonality to the error terms. In order to apply the GMM
estimator it is essential to test the absence of serial correlation in the differenced residuals.
This test is known as the Arellano-Bond m2 test for second order serial correlation of
differenced residuals. We implement this test as conventional AR(2) regression on the
differenced residuals, which asymptotically provides the same resullts:

U =pu_,+p°u ,+e (1.7)

The correct specification is tested by the Sargan test of overidentifying restrictions. The

1 (Verbeek, 2004, p. 365)



obtained statistic value is named as the J-statistic, which asymptotically follows the
Chi-square distribution. Under the null hypothesis of validity of instruments, we reject this

hypothesisif the obtained p-value is below the chosen significance level.

1.3EMPIRICAL SPECIFICATION

Due to frequently missing values in almost all trade data and due to the flexibility of a
GMM-framework, the application of unbalanced panel data analysis has been preferred.

The partial adjustment model describes the desired level of the electricity consumption

E*t:
INE't = o, + a,INP + o, Iny, +a;In X, (1.8)
INE, = ay+ o, INP +a,Iny, + o, InM,,  (1.9)

Equation (1.8) contains the export induced trade spillover variable and equation (1.9) the
import induced one. These equations represent the desired demand function for electricity.

The desired demand function is supposed to behave in a similar way to the current demand.

The short run adjustment process of electricity consumption is generated through a partial
adjustment mechanism (PAM) model. The adjustment equation is given as follows:

INE, —InE,_, = A(INE, -InE_,) (1.10)

Where, A describes the short-run elasticity that can be regarded as the speed of
adjustment for reaching the desired level of consumption. The actual change during a time
period is described by InE, -InE_,, and (InE, —InE_,) reflects the desired change.
The long-run adjustment mechanism can be computed by setting equal the desired demand
and the actual demand. Therefore, Eq. (1.10) isrearranged as



InE ~Ink, _/IlnE‘l +InE,_, =InE/

Substituting Eq. (1.8) or Eq. (1.9) for InE, yields:

InE, —InE ]
— B 4InE,=InEt =g, +,InP, +a,Iny, +a;In X, +¢,

Rearranging gives:

INE, —InE, , + AInE, ; = Aa,+ Ao, INP, + Aa,Iny, + AaIn X, + Ae,
INE, -(1-A)InE, ; = lay + A, InP, + Ao, Iny, + Aoy In X, + Ag,

INE, = Aa, + A, INP + Aa, Iny, + day In X, + (1- A)InE,_, + s, (1.11)

The new parameters and the new error term are obtained in the following way (Liu,2004:
5): p,=Aa,, f=Aa,, B,=Aa,, Bs=Aas,y=1-1 and u, = le,.

Substituting the new parametersinto Eqg. (1.11) gives:
INE, = B, + B, INP, + B, Iny, + B, InX,, + yInE,, +, (1.12)

Now, the short-run and interim effects of a change in the real price can be easily obtained
by taking the derivations of each variable for the period of interest (Liu,2004: 6):

oy, . Nz 2
—X = B, for two periods later —*= = )
P ﬂl p P Ve ﬂl

t t

for the current period,

Finally, the geometric lag order structure gives following expression for the long-run
elasticities:

20 B
Bitybi+y B, = 1-7) (113)



14EMPIRICAL RESULTS

The estimation results of the models together with standard statistics are reported in Table
1.2 for import and in Table 1.3 for export, respectively. In the illustration of the results we
focus on the results of Model |, which prevails an overall higher significance in the
relevant statistics and seems to be more consistent with the previous energy literature.

In a general evaluation it can be observed that the signs of coefficients are consistent with
previous research on electricity or energy demand. In the case of residential electricity
demand in Table 1.2 and in Table 1.3, price has a dlight negative coefficient with weak
significance. The coefficient for GDP is illustrated as positive with high significance. The
residential import and export coefficients are small and exhibit only weak significance.

The coefficients for the industrial import estimation in Table 1.2 are all significant with
expected signs. The counterparts in Table 1.3 follow the same pattern, except for the

consumption parameter which indicates only weak significance.

The computed elasticities for the estimated models are presented in the tables from Table
1.4 to Table 1.7. Initidly, it should be maintained that in all cases elasticities in the
long-run are larger than in the short-run. Concerning the industrial sector, import elasticity
(Table 1.4) has a dightly higher positive effect on electricity consumption than industrial
export (Table 1.5). Residential income elasticity is more sensitive than industrial income
elasticity (Table 1.4 and 1.5). Price elasticities are negative and exceptionally low for all
residential specifications; industrial price elasticities are only somewhat higher about -0.05
per cent, but still negative. For all sectoria classifications income elasticity are positive
and higher than price elasticity in magnitude, but still below unity, indicating an inelastic
demand function. The adjustment parameter is about unity for residential import and export
specifications; about 0.70 for industrial import and 0.86 for industrial export, respectively.
In this context unity indicates an adjustment process of the parameters within one single

period, which means a very rapid speed of adjustment to the long-run equilibrium.
The examined results are consistent with findings in different studies: industrial income

elasticity is comparable to Nordhaus (1975), industrial price elasticity is similar to Liu
(2004) and residential income elasticity supports findings in Kamerschen and Porter (2004).
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Similarly to Haas and Schipper (1998), Lanzi and Roson (2007) and Duerick (2009), our
research results suggest that income elasticities are higher than price elasticities in the

residential sector.

Table 1.4 Elasticities including import spillover index for Model |

Residential Industrial
Short run Long run Short run Long run
eagticity elasticity elasticity elasticity
Price -0.0013 -0.0013 -0.025 -0.036
(insignificant)
Income 0.67 0.68 0.29 0.42
Import 0.0067 0.0067 0.017 0.025
Y 0.98 0.70

Notes: Model |1, GMM-estimation with first differenced cross-sections.

Table 1.5 Elasticities including export spillover index for Model |

Residential Industrial
Short run Long run Short run Long run
elagticity elasticity elasticity elagticity
Price -0.0076 -0.0077 -0.045566 -0.053
(sign. at
10%-level)
Income 0.69 0.70 0.470165 0.55
Export 0.0069 0.00695 0.011 0.013
Y 0.99 0.86

Notes: Model 1, GMM-estimation with first differenced cross-sections.
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1.5 CONCLUSION

This study examines electricity consumption in industrial and residential sector for thirty
OECD countries from 2000 to 2006. The methodology we used in the study consists of a
GMM-estimated dynamic panel data approach applied on unbalanced data. In a further
step a partial adjustment model is pursued to determine the short-run elasticities. In
addition to previous studies on energy demand, we contribute findings for an industry
specified trade induced spillover variable to the discussion on electricity demand
elasticities. The findings of the study are in general consistent in sign and magnitude with
the results in the energy demand literature; except for price elagticity in the residential

sector which is exceptionally low.

The trade spillover variable elasticity exhibits a slight positive effect concerning imports,
as well as exports. The positive import elasticity of electricity demand indicates necessities
for intermediate products during the industrial production process. An increase in exports
induces enhanced further production. The trade spillover effects in the residential sector on
the other hand, are quite low and partly insignificant.

For sure taking additional data on electricity market would improve the efficiency of the
model, when considering that we have supply and demand conditions on the electricity
markets evolving over time. In addition, some different methodologies like Simultaneous
Equations Model (SEM) can be applied.
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APPENDI X

Table 1.1 Literature survey

Country- [ Shortrun | Long run | Shortrun | Long run
Study Energy price price income income
Study period | sector dasticity | easticity | elasticity | elasticity M ethodology
1955- 50ECD-  ()-0.423 ()-0.836  (r) 0.588 (r) 1.032
Nordhaus (1975) 1972 R I ()-0.485 ()-0.612 (i) 0.487 (i) 0.625 Pooled ARDL
Dubin, McFadden
(1984) 1975 USA- R R-0.310 R-0.197 R 0.008 R 0.028 OLS, IV
Haas, Schipper 1970- 10 OECD- -0.05 -0.16 0.26 0.26 ARDL Panel
(1998) 1993 R R-0.16 R-0.2 R 1.00 R 1.00 approach
Holtedahl and 1955- Taiwan-
Joutz (2004) 1995 R -0.22 -0.16 0.23 1.04 ECM
Kamerschen 1973- (n-0.84 (r) 0.65
porter (2004) 1998 USA-R|I (i) -0.35 (i) 0.23 PAM, SEM
1978- (N-0030  (r)-0.157  (r)0.058 (r)0.303
Liu (2004) 1999 OECD-R,| (i)-0.013  (i)-0.044 (i) 0.300 (1)1.035 PAM, ARDL
Narayan,Smyth, 1969- Australia-
(2005) 2000 R R -0.263 R-0.541 R 0.0.121 R 0.323 ECM
Rapanos, Polemis ~ 1965-
(2006) 1998 Greece- R R-0.17 R -0.69 R 0.36 R 1.38 ECM
Zachariadis,
Pashaourtidou 1960- Cyprus- () -0.103 (n-0.43 (r)-0.019 () 1.175
(2006) 2004 R,C (c)-0.086  (c)-0.30 (c) 0.063 (c) 1.119 VECM
Aldemyar hunt 1962- 15 OECD-
(20086) 2003 [ (0.021) -0.3 (0.777) 0.8 ARDL

15




Table 1.1 Continued

Short Long Short Long

Country-  run run run run

Study Energy price price income  income
Study period sector dagticity elasticity elasticity elasticity Methodology
Lanzi,
Roson 1978- 31 world- Fixed effect
(2007) 2000 R -1.037 1.098 estimator,
Halicioglu 1968- ARDL,
(2007) 2005  Turkey-R  -0.46 -0.63 0.40 0.54 Cointegration
Dergiades,

Tsoulfidis  1965-
(2008) 2006 USA-R -0.386 -1.0652 0.101 0.2728 ARDL, ECM

South
Sa’ad 1973- Korea Structural Time
(2009) 2007 R -0.35 133 series model
Duerinck ~ 1990- 0.558 Cointegration,
(2009) 2005 13EU-R  -0.3876 -0.19 0.83 OoLS
Nakajima,
Hamori 1993- DLOS,
(2010) 2008 USA-R -0.33 0.38 Cointegration
Ciarreta,
Zarraga 1970- GMM,
(2010) 2007 12EU-R  -0.0695 0.0687 Cointegration

Notes: Abbreviations we used in the table are as follows: R or (r), residential energy demand, | or (i),
industrial energy demand, C or (c), commercial energy demand, ECM: Error Correction Model, VECM:
Vector Error Correction Model, ARDL: Autoregressive Distributed Lag, PAM: Partial adjustment model,
SEM: Simultaneous Equations model, IV: Instrumental Variable approach, GMM: Generalized Moments
Method.
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Table 1.2 Estimation results including import spillover index

Industrial Residential
Variable Model | Model 11 Model | Model 11
Dummy Dummy
Consumption (-1) 0.299 0.033 0.011 0.035
(3.64) (0.199) (15.77) (2.17)
Price -0.025794 -0.016 -0.0013 -0.196
(-7.38) (0.058) (-0.087) (-3.66)
GDP 0.29 2.17 0.68 0.66
(4.04) (0.69) (13.93) (4.69)
Import 0.018 0.096 0.0067 0.0022
(6.057) (0.016) (1.43) (0.22)
Period Dummy - -0.096 - 0.017
2002 (0.021) (1.39)
Period Dummy - -0.14 - 0.061
2003 (0.047) (2.92)
Period Dummy - -0.21 - 0.081
2004 (0.068) (3.063)
Period Dummy - -0.29 - 0.089
2005 (0.099) (3.12)
Period Dummy - -0.32 - 0.10
2006 (0.12) (3.30)
S.E. of regression  0.051 0.066 0.051 0.052
SSR 0.21 0.34 0.34 0.33
J-statistic 12.84 14.79 21.17 14.61
Instrument rank 18 19 18 27

Notes: Model |, GMM-estimation with first differenced cross-sections. Model 11, GMM-estimation with first
differenced cross-sections and fixed periods.
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Table 1.3 Estimation results including export spillover index

Industrial Residential
Variable Model | Model 11| Dummy Model | Model 11 Dummy
Consumption (-1) 0.14 0.29 0.011 0.019
(1.36) (4.0798) (15.96) (1.49)
Price -0.046 -0.0083 -0.0077 -0.22
(-3.38) (-0.29) (-0.49) (-4.13)
GDP 0.47 1.074 0.69 0.66
(6.42) (9.18) (14.42) (4.93)
Export 0.011 0.021 0.0069 -0.0074
(3.298) (2.26) (1.58) (-0.89)
Period Dummy - -0.031 - 0.031
2002 (-2.61) (2.58)
Period Dummy - -0.046 - 0.083
2003 (-2.39) (3.797)
Period Dummy - -0.078 - 0.11
2004 (-2.95) (3.77)
Period Dummy - -0.10 - 0.12
2005 (-3.015) (3.49)
Period Dummy - -0.13 0.13
2006 (-3.36) (3.46)
S.E. of regression 0.050 0.053 0.0514 0.052
SSR 0.29 0.301 0.335 0.328
J-statistic 14.77 22.42 21.49 16.0014
Instrument rank 18 25 18 27

Notes. Model |, GMM-estimation with first differenced cross-sections. Model 11, GMM-estimation with first
differenced cross-sections and fixed periods.
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Table 1.6 Elasticities including import spillover index for Model |1

Residential Industrial
Short run Long run Short run Long run
elasticity elasticity elasticity elasticity
Price -0.196 -0.20351934 -0.016 -0.017
(insignificant)
Income 0.66 0.68601487 217 224
Import 0.0022 0.002279 0.095 0.099
(insignificant)
V4 0.965 0.967
(insignificant)

Notes: Model 11, GMM-estimation with first differenced cross-sections and fixed periods.

Table 1.7 Elasticities including export spillover index for Model 11

Residential Industrial
Short run Long run Short run Long run
elasticity elasticity elasticity elasticity
Price -0.221 -0.226 -0.0083 -0.012
(insignificant)
Income 0.663 0.677 1.074 1.501
Export -0.0074 -0.0075 0.021 0.029
(insignificant)
Y 0.98 0.715
(insignificant)

Notes: Modéel I, GMM-estimation with first differenced cross-sections and fixed periods.
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CHAPTER 2

MEASURING CENTRAL BANK INTERVENTION EFFECTIVENESS FROM
ENDOGENOUSPOLICY PREFERENCES

ABSTRACT

Central Bank interventions are analyzed from an endogenous perspective in order to
determine the effectiveness of monetary policy instruments for the period 1987-2009 in
Turkey. A special interest in this context is given to central bank preferences, which are
obtained from the underlying macroeconomic structure by utilizing a SEM framework. A
further step consists of a Value at Risk approach, that is used to determine excessive
volatility in the relevant policy instruments, endogenously. The SEM framework results
indicate that the Central Bank of Republic of Turkey (CBRT)’s preferences changed for
two subsample periods, 1987-2000 and 2001-2009. The weight on interest rate smoothing
becomes significantly positive in the second period, which suggests an effective role of the
CBRT in monetary policy. Controlling for excessive volatility in the exchange rate and the
inflation rate improves the results in size and significance. Further, a survival anaysis
model is examined, that identifies the most significant explanatory variables for policy
effectiveness.

Keywords. Central Bank Policy, Monetary Interventions, GARCH, Financial Crisis
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2.1INTRODUCTION

2.1.1 Background

The Turkish economy has suffered from hyperinflation in the 80’s, 90°’s, and in the first
years after the millennium. The excessive inflation phenomenon has determined the proper
working of the Turkish economy in these years (See Figure 2.1). This macroeconomic
basis constituted a great challenge for the monetary policy and its smooth functioning. The
start up of a newly formed open economy, after the military regime, was confronted to
severe structural macroeconomic problems: exorbitant interest rates, a high debt level, and
the malfunction of the financial sector were main factors that raised periodically economic
crises?.

After assigning the IMF stand-by agreement at the end of 1999, the Central Bank of
Republic of Turkey (CBRT) has announced its monetary policy principles. A proactive role
was assigned to monetary policy, based on reduced rate of exchange rate depreciation in
line with the targeted inflation, providing a nominal anchor for inflationary expectations.
The exchange rate commitment was supported by strong fiscal adjustment and consistent

income policiesin the public sector.®

Despite the IMF stand-by agreement, the great financial crisis aroused in 2001, accounting
for a negative GDP growth of about -9,4% and a 28,2% decline in the volume of real credit
growth. This painful experience provoked the constitution of a new structural program for
the economy, especially in the financia sector. The structural reformation program
compassed severa issues*: financial sector restructuring, increasing transparency in the
public sector and strengthening of the public financing, enhancing the competitiveness and
efficiency of the economy, and strengthening social solidarity. The outcome comprises a
lower inflation rate, stabilization in GDP growth, lowered indebtedness level, and more

recently asound level of real interest rate.

The motivation of this research chapter is to show empiricaly, the extent to which this

macroeconomic development is reflected in the monetary preferences of the CBRT. From

2 See Derviset al. (1981) for adescription of the growth strategy provided for the Turkish economy.
3 Ozutku (2004, p. 6)
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an endogenous perspective, the effectiveness of monetary policy instruments is analyzed.
The analysis straightens out the effects of excessive volatility in the interest rate, in the
exchange rate, and in the inflation rate on the central bank’s monetary preferences. The
central bank’s deep preferences are determined from an underlying macroeconomic
structure on the basis of a loss function in a Taylor rule style with flexible inflation
targeting. Afterwards, the effectiveness of endogenous and historical interventions are
compared through the application of various GARCH model specifications.
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Figure 2.1. Inflation rate. Theinflation rate under the incumbent central bank
governorsisillustrated for the period1986-2009.

2.1.2 Literature Review

The effectiveness of central bank interventions is discussed extensively over the last 30
years.® The empirical evaluation of the effectiveness of officia intervention has been
pursued through case study methods and number of time series models. In the related
research literature, efficiency is defined in means of short-term and long-term reversal of
the trend after a certain intervention episode® Concerning the time series approach,
efficiency of exchange rate interventions are tested under the hypothesis that interventions
generate either higher volatility or lower volatility. With this purpose, various GARCH
specifications under controversially discussed error terms distributions are preferred
methods to gather information about the exchange rate intervention impacts.

5 See Raymond et al. (2006) for detailed evaluation of the literature.
6 Edison et al. (2003)
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A pioneering research in the times series approach for monetary intervention effectiveness
is accomplished by Dominguez (1998), who investigates intervention policies for the
dollar/mark and dollar/yen exchange rates over the period 1977-1994 in Germany, USA
and Japan. Dominguez applies a maximum-likelihood estimated a GARCH (1,1) approach
to model the change in exchange rates. She includes reported and secret exchange rate
interventions, interest rate spreads as explanatory variables; and holiday, week, and
exchange rate policy news as dummy variables. The findings suggest that changes in the
monetary and intervention policy mostly influenced exchange rate daily and long-term

volatility positively.

In addition to a GARCH model similar to Dominguez (1998), Nydahl et al. (2000) propose
to model implied volatility from currency options which allows for moderate problems due
to the sample size and sudden shifts in the volatility for the Swedish krona /Us-dollar and
Swedish krona/German mark over the years 1993-1996.

Due to its ability to account for asymmetry in the intervention effects;, EGARCH
specifications are widely used in the literature. Booth et al. (2000) analyze the effects of
monetary interventions in the German discount and interest rate on the Euro/German mark
exchange rate during 1987- 93. Kim et al. (2000) investigate the key characteristics of
foreign exchange intervention by the Australian central bank during 1983-1997. They
separate the sample in five subsamples according to the size of intervention, whether the

intervention is unique or part of a series, and whether they are public or secret.

Bradner et al. (2001) investigate the effects of monetary German mark exchange rate
interventions in the EMS conducted by six European central banks during the period
1993-1998. The authors apply EGARCH and three Markov switching regime (MSARCH)
models to show the effects on the conditional means and variances. MS-ARCH models do
not enhance significance of the estimation results. In line with empirical literature about
the impact of interventions, most of the estimated interventions are not significant for both
methods.

Mendoza and Domac (2004) accomplish an EGARCH model to study the effects of foreign
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exchange intervention under the adoption of inflation targeting in Mexico and Turkey.
They utilize a double exponential distribution for the error terms. They distinguish the
effects of sale and purchase operations. Sale operations indicate to appreciate the home
country currency significantly, whereas purchase operations are insignificant. They
contend the view that interventions render to be useful in stabilization of the volatility
under the condition not to target a certain exchange rate level, within an inflation targeting
framework interventions are useful to smooth the adverse effects of temporary exchange
rate shocks on inflation and stability. However, the result is only significant in the case of

sale operations.

Saatcioglu et a. (2007) utilize an EGARCH model for the intervention impacts in Turkey
the post-crisis period from 2001 to 2006. They nest a news impact curve into the variance
term which allows analyzing foreign investors’ expectation concerning the exchange rate
evolution. The outcome is an asymmetric behavior of the news shocks. the conditional
variance of the exchange rate shows a greater sensitivity to previous positive shocks
(appreciation) than to negative shocks (depreciation).Thus, they follow that an

unanticipated increase in the exchange rate generates a higher level of uncertainty.

The introduced simultaneous equations model (SEM) attempts to describe the
macroeconomic structural change from the perspective of endogenous policy preferences.
The methodology follows the approach applied by Rudebusch and Svensson (1998).
Dennis (2004) argues “..., the key reason why optimal policies fail to adequately explain
interest rate movements is that the policy objective function is invariably parameterized
without reference to the data.” Rudebusch and Svensson (1998) describe the Taylor rule as
an outcome of an intertemporal optimization problem and estimate the preferences under a
macroeconomic demand and a supply function. Due to the intertemporal optimization
methodology, the cited criticism can be circumvented. Applying a similar intertemporal
optimization approach, Cecchetti et a. (2002) examine the relative importance of output
and inflation variability in the policymakers’ objective functions. They evauate the
changes of the central bank’s preferences under the participation to a monetary union,
where the output is assumed to be an independent variable in the objective function.
Favero and Rovelli (2002) apply a smpler version of the Rudebusch-Svennsson approach
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for the Federal Reserve. They compare the monetary policy and the central bank
preferences for the Volcker and Greenspan periods. A significant change in the inflation
target for the Greenspan era is being observed. Dennis (2004) utilizes a similar
methodology as Rudebusch and Svensson (1998) to estimate the parameters in the Federal
Reserve’s policy objective function during the Volcker and Greenspan periods. Similarly to
previous research, he reports significant results for inflation targeting. Another comparable
research with Taylor rule optimization is pursued by Rodriguez (2008). He analyzes the
monetary authorities’ preferences in subsamples, distinguishing between hyperinflation
period and moderate inflation periods in Peru. The results prognosticate that different

regimes convey different sensitivitiesin monetary policy.

The chapter is organized as follows: In section 2.2 the model utilizes a GMM-estimated
SEM framework to determine monetary policy preferences expressed in a Taylor rule style.
A further step consists of a Vaue at Risk approach (VaR) that is used to endogenously
determine excessive volatility in the relevant policy instruments. In Section 2.3 the
obtained results are presented. Section 2.4 provides a survival analysis model that
identifies the most significant explanatory variables for policy effectiveness. Section 2.5
constructs an institutional governance index on the basis of the obtained results and is
introduced into the previous SEM framework. Various GARCH model specifications in
Section 2.6 examine the effectiveness of central bank interventions with daily frequency of
the exchange rate. Section 2.7 discusses the obtained results. The chapter ends with a

conclusion in Section 2.8.

2.2 Endogenous Prefer ences Deter mination

In order to test the hypothesis of interest rate smoothing and the effect on output
stabilization in our model, we choose a flexible inflation targeting. This is justified when
concerning that, following a high inflation rate era since the late 80’s, Turkey began to
pursue an inflation targeting after 2006 under a floating exchange rate regime. As the
parameters cannot be observed explicitly, the endogenous determination of the deep
parameters requires developing an implicit estimation of the monetary variables’. In this

" Favero (2002, p. 548)
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context, the endogenous policy parameters should deliver a general macroeconomic
orientation for the analysis of monetary intervention.

2.2.1. Data

The data sample spans the period from 1987 to 2009 with monthly frequency for Turkey.
The time series for each variable, namely, the industrial production, the consumer price
index, the buying Turkish Lira/US Dollar exchange rate, and the short term interest rate are
taken from the Turkish Centra Bank database®. The IMF commodity price index time
series is obtained from the IMF Financial Statistics database. The output gap is calculated
as the percentage deviation of industrial production from its trend value, which is obtained
by the Hodrick—Prescott filter with aweight of 1600 for monthly data. The inflation rate is
calculated as the annual logarithmic differential of the consumer price index, . Since the
considered series exhibit a nonstationary pattern in general, the differentia or the
logarithmic differentials of the related variables are utilized in the applied models.

As an interesting pattern in the data, it should be noted that the average inflation rate has
declined from 72% in 1987-2000 to around 20% in 2000-2009. The IMF supported
disinflation program and the restructuring initiative in the financial sector, after the
traumatic crisis in the financial sector in 2001, has been identified as the break point,
which divides the subsample periods. Further, the post crisis era represents the
institutionalization of the financial sector, which has affected the macroeconomic stability
after 2001.

8 The datais available at evds.tcmb.gov.tr
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2.2.2. Model
2.2.2.1. Endogenous monetary preferences

The central bank preferences are described by an intertemporal loss function® :
EYoL, @)
and
L=l -n) + 2+ =il @2

The equations contain following variables. &, intertemporal discount factor, =, inflation
rate, 7 ,targetinflation rate, A, the weight attached to the output stabilization, and 1, the

weight on interest rate smoothing.

The loss function (2.2) represents the central bank’s reaction function. At the same time, it
characterizes the central bank policy preferences and objectives in the context of monetary
policy rules. We follow Taylor (1993) to describe the central bank's reaction function,
which has been the common practice in empirical analysis!®. The loss function contains an
inflation targeting term, an output stabilization term, and an interest rate smoothing term;
while, a special case is provided by strict inflation targeting with ( #=4=0). The
solution of the model is provided by an intertemporal optimization of the loss function
subject to the aggregate demand (1S curve) and supply function (Phillips curve). The small
macroeconomic model is constructed by determining the specific lag order, which is the
result of a vector autoregressve model (VAR)!. The VAR model with Cholseky
decomposition is consisting of inflation rate, output gap, interest rate and the world IMF
inflation rate as a super exogenous variable, which is accounting for a leading factor of
inflation rate®?.

9 See Rudebusch and Svensson (1998)

10 One reason why the Taylor rule has been preferred is for the sake of its simplicity in formulation and
accountability as Kydland and Prescott (1977, p.487) points out: "In a democratic society, it is probably
preferable that selected rules be simple and easily understood, so it is obvious when a policymaker deviates
fromthe policy.”

11 For the discussion of the VAR model we refer to Christiano et al. (1998), who give a detailed illustration
and interpretation of VAR modelsin monetary policy.

2 The vectorautoregressive specification is neglected in order to leave space for the presentation of the core
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Once the VAR model is applied and insignificant lags for each variable are omitted, the
supply and demand function is stylized by:

: d
X, = C Xy + Cyiy — 7 y) + U

S
Ty = Caly g + CyXig + CsXip + U, (2.3)

Similar to Favero and Rovelli (2002), we apply an Euler equation to solve the (first order)
optimization problem, by making use of its transversality property (see Eq. 2.2.4). The
Euler equation captures the dynamics of intertemporal optimization under certain
constraints'®,

. — d
Xy = C Xy +C X, +C3X;_53+Cy (It—Z - ”t—z) + U;

) _ ) s
T, =Co+Cemy ,+(L—Cg)m, ,+CyX 5+ Co(i, , — 7, ;) +CAlcimf | +u;

O=(, =i )u— (i, —i)0 p+ 5309C4Et—1[(”t+3 —7 )+ 8(my —7 )]
+ A62C,E,_[X,., + 0C X, 3 + 5(CZ +C,C )X, ] +U" (2.4)

The model variables are given as follows: x , relative gap between actual and potential
industrial output with applied Hodrick-Prescott filter in percentage points, ~, , annual
inflation in the GDP chain-weighted price index (in percentage points), i, — 7z, , short-term
real interest rate, and Alcimf , IMF commodity price index (annual growth rate in

percentage points) to account for the international price level. The discount factor, which
indicates the time preference, is chosen as 0,95. The third equation in equation (2.2.4) is
the optimization outcome of the model. It can be considered as the monetary authorities’
policy rule. Under this model construction the motivation is to estimate the structure of the
economy, and simultaneously, to mimic central bank’s preferences from its behavior.

model and itsresults.
13 For illusration of the Euler function, see Favero and Rovelli (2002, p.554). The utilized restrictions on the
Euler function are given in the Appendix.
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2.2.2.2. Endogenous deter mination of monetary interventions

We hypothesize that the monetary authorities are motivated use their monetary policy
instruments to stimulate overall macroeconomic stability, and furthermore to cope with
fluctuations, such as in the currency markets. Departing from this standpoint, each
excessive fluctuation in the related policy variable has to be regarded as a circumstance,
which requires potential policy action or intervention. For this purpose, the effectiveness of
endogenously determined  hypothetical  policy interventions on  endogenous
macroeconomic preferences is analyzed. The endogenous determination procedure is
conducted through a Value at Risk (VaR) framework that examines excessive volatility in
the exchange rate, the interest rate, and the inflation rate.

Y =Co+CY +5
2 2 2
o, =o+ag  + fo, (2.5)

For each excessive volatility date one dummy variable is matched, which is obtained from
a GARCH-estimated Vaue at Risk (VaR) framework. The GARCH specification is
selected as a rudimentary AR(1)-GARCH(1,1) model, which fulfills the criteria for a
stationary process and accounts for heteroskedasticity* (see Eq. 2.2.5). The results for
each GARCH specification are presented in Table 1.5. Following the VaR estimation
approach as described i.e. by Best (1998), we determine exception time periods, in which
the VaR-predicted volatility is exceeded by the realized volatility in the following period.
The estimation is conducted on the basis of a one standard deviation confidence level.
Subsequently, the obtained exception periods are used to constitute a time series of dummy
variables, which takes the value ‘1’ for volatility excess and ‘0’ otherwise. These dummy
variable series are built for the inflation rate differential, the interest rate differential, and
the exchange rate differential’®. Afterwards, the dummy series are introduced into the
Simultaneous Equation model (SEM) that mimics the macroeconomic dynamics of the

economy. Section 2.3 presents the results for each specification of the model.

14 The procedure contains conventional tests, such as LM test, Ljung Box test, and squared residuals. The
differential logarithms are taken for the dependent variables. The model for the exchange rate and the
inflation rate follow a student’s t distribution, the model in the case of interest rate exhibits a generalized
error distribution in order to cope with non-normality in the data.

15 The numbers of the obtained dummy variable observations are as follows: 45 negative and 30 positive
excessesin the inflation rate, 21 negative and 23 positive excesses in interest rate, 23 negative and 17
positive excesses in the exchange rate.
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2.3 Results

Theinitial model is estimated according to the model described in subsection 2.2.2.1%.

Table 2.1 SEM estimation results with subsamples

Sample Pvalue Subsample P Subsample P
1987-2009 1987-2000  value 2000-2009 value
C 1.265074  0.0000 1.148196  0.0000 0.737748 0.0000
c, -0.084959  0.5575 -0.038006  0.5667 0.132076 0.0000
(o -0.347891  0.0002 -0.500199  0.0000 -0.092692 0.0000
c, -0.0000877  0.0022 0.0000911  0.1045 -0.001318 0.0000
Cs 0526425  0.1427 2.908541  0.0000 0.053583 0.4651
Cy 1.453909  0.0000 1.336679  0.0000 1.685742 0.0000
(o -0.016545  0.0268 -0.044710  0.0000 -0.004682 0.0012
Cy -0.066181  0.0006 0.018391  0.1100 -0.037821 0.0000
Cis 35.06485  0.0002 -59.64857  0.0000 -2.381816 0.0018
T 4477599  0.0000 4878558  0.0000 39.21710 0.0000
A 0.024175  0.0269 -0.002612  0.0666 -0.013520 0.0000
U -0.00000324 0.0504  -0.00000129  0.0000 0.0000483 0.0000
a(u?) 8.978643 9.094165 6.725578
o(u®) 2661115 2.872596 1.586995
Jeatistic 191487 0.238314 0.254986

Note: The GMM-instrument list is chosen as: constant term, various lags of output gap, external inflation rate,
inflation rate, interest rate, real interest rate, and exchange rate. The J statistic measures the validity of the

model, and whether the moment conditions match the data well or not.

In Table 2.1 it can be observed that the weight on output stabilization, 4 , is significantly
positive about 0.0241. The target inflation is about 44.78% and positive at a 5%

16 The SEM framework is primarily solved via a three lag Newey-West estimation of the covarinace matrix.
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confidence-level. The weight on interest rate smoothing,  , is negative and significant at

a 10%-level, indicating that no interest rate smoothing by the CBRT can be observed for
the sample period. Further, in Table 2.1 the sample period is divided into two subsample
periods 1987:09-2000:05 and 2000:6-2008:12.

The weight on output stabilization, 4 , is negative in both subsample periods. The
parameter on interest rate smoothing, 4 , increases from —1.29-10° to 4.83-10°. This

gives some indication that the interest rate decisions signal a lower level of discretion in
the second period. Although the estimated parameters for interest rate smoothing are very
small, it would not be correct to assume that they are irrelevant. In particular, if ¢ =0, the

central bank would have used interest rates much more actively (higher degree of

discretion), in order to reach its goals'’.

A further key issue in Table 2.1 is that the implicit inflation target, decreases significantly
from 48,8% to 39,2%. The same trend is evident in the interest rate, which, comparatively

to the first sample period, decreases by about 32% in the latter period (See Figure 2.3).

The standard deviation of supply and demand shocks decrease both in the period from
2000 to 2009, by 45% and 26% vice versa (see Table 2.1). Beside cyclical macroeconomic
effects, it can be argued that the effectiveness of monetary policy for the second period has
been improved. In the next subsections, the model results are presented for the case, when
endogenously determined dummy variable are included.

2.3.1 Exchangerate effects

Table 2.2 contains the results for the exchange rate excessive dummies, which are
determined by the VaR estimation. The positive exchange rate dummy model has a more
significant impact on x compared to the initial solutions in Table 2.1. The negative
exchange rate dummy variable induces a slight lower target inflation value; about 45% (see
Table 2.2). Both excess types coincide with increased values in the relevant variables.

However, the simultaneous inclusion of positive and negative dummies induces an

17 Favero and Rovelli (2002, p. 550)
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insignificant value for output stabilization. The dummy variable coefficient is positive,
about 1,03, at a high significance level (see Table 2.2).

Positive and negative excesses in the exchange rate mean currency depreciation and
appreciation. Thus, it can be contested that exchange rate stabilization on a sound
equilibrium level should significantly contribute to stabilization in the monetary policy
variables.

2.3.2 Inflation r ate effects

The model results with included excessive volatility dummies in the inflation rate are
presented in the Table 2.3. In the case of negative inflation rate dummy variable, u is
insignificant, A is increased in size, about 0,0308, compared to the initial results. The
introduction of the positive inflation rate dummy makes A lower, about 0,021 at a 5%

confidence level compared to the initial model, and x becomes dlightly positive, about
0,0000121. When including positive and negative dummies simultaneously, x turns out to
be insignificant, 4 is placed near the equilibrium rate at a 5% confidence level as in the

initial results. By controlling for excessive inflation, the weight on output stabilization is
strengthened.

2.3.3 Interest rate effects

The model results with included excessive volatility dummies in the interest rate are
presented in the Table 2.4. Positive and negative excess dummy variables render all
coefficients positive, where x is insignificant at a 10% confidence level. Positive interest
rate dummies make 1 weak in coefficient size and significance, 4 is higher than the initial
resultsin Table 2.1, about 0,016 at a 10% confidence level. In the case of negative interest
rate dummy variables, the results are significant at a 10% confidence level with dlightly
more weight on output stabilization than in the original solutions. The coefficients for the
dummy variables deliver significant results, provided that the excess variables are
introduced separately (see Table 2.4).
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2.4 Measuring effectiveness of endogenous policy- Survival analysis

This section provides an estimation method that accounts for institutional determinants of a
monetary intervention. For this purpose a survival anaysisis conducted and estimated by a

Cox regression. As estimation method an exact partial-likelihood estimator is applied.

On the basis of endogenous determined interventions in section 2.2.2.2'8, we consider each
intervention duration as a single identity that has to be researched. Some basic terms of
survival analysis are to be adapted to our research topics'®. This analogy to a biostatistical
approach is constructed in terms of duration, which encompasses the interval from an
intervention date until the occurrence of a new intervention. Hence, the duration of an
intervention indicates how long an intervention has been effective in moderating the
exchange volatility. In other terms, the hazard rate measures, when it is likely, that the
central bank considers intervening due to excessive volatility or extreme trends in the

exchange rate.
2.4.1 Duration model

The basic quantity in survival analysis is the hazard rate. The hazard rate is the ratio of
conditional probability for the event to occur within a certain time interval, given the
realization of T:

L. Prit<T<t+dt|T >t}
"O=1im & (26)

For continuous random variables, the cumulative hazard function is expressed as the

integral of the hazard rate:
t
H(t) = joh(u)du

The hazard rate can also be written in terms of a survival function:

18 The endogenous interventions are estimated by a GARCH at on standard deviation confidence level.
19 For illustration of econmic adaption see Lancaster (1979) .
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The relationship between the cumulative hazard function and the survival function is as
follows: S(t) =exp{— H(t)} or H(t) =—logS(t) . The hazard rate can be perceived as

speed of change, a large hazard rate value means fast change. Most commonly the hazard

function is described as the cumulative hazard rate.
2.4.1.1 Construction of the spells

The spells are constructed as the period from one endogenous exception date to the next
endogenous exception date. In the case of empirical variables, the summation of the
variable values is built within the spell length. The variable for government style takes the
value 0 in the case of a coalition government and 1 in the case of a one-party government.
The explanatory variable for the central bank governor is constructed for each governor

separately with value 1 for the corresponding period.

2.4.2 Descriptive Analysis

24.2.1. Kaplan Meer Estimation

A non parametric approach of the hazard rate provides initial results for the survival
analysis and be regarded as a source of descriptive information. In Figure 2.5 the
Kaplan-Meier survival estimation of the data is illustrated?. The results indicate that half

of the duration is still alive after 5 months; 25 per cent of interventions still continue their
duration after 10 months.

2.4.2.2. Smoothed Hazard rate

Figure 2.6 illustrates the smoothed hazard rate for the data?t. The smoothed hazard rate for
6 months is 15 per cent and 13,5 per cent for 18 months. The smoothed hazard estimate

2 They-axisis showing the cumulative hazard function and time is given on the x-axis.
2L Note that the smoothed hazard rate has a faster convergence than the conventional hazard rate.

35



indicates that the probability of a great turbulence that requires a monetary intervention on
the exchange rate occurs once a year.

Kaplan-Meier survival estimate

0.50 0.75 1.00
Il Il

0.25
1

0.00

T
0 5 10 15 20
analysis time

Figure 2.5 Kaplan-Meier estimation function. Y-axis is showing the cumulative hazard
function and timeis given on the x-axis.

The function has a two peaked shape that shows time-varying sensitivity of intervention
durations. Interventions seem to exhibit a short term and a long term property??. After 5
months, half of the interventions are still to be undertaken. However, as the smoothed
hazard estimates show, right after 5 month and 12 months later, the probability of
occurrence is again higher. So, concerning the intervention hazard rate, an unequa

distribution is given .

Smoothed hazard estimate

A

ﬁ_

T
0 5 10 15 20
analysis time

Figure 2.6. Smoothed hazard estimation function. X-axis indicates analysis time and
y-axis, the conditional probability.

2 |nthis context, it should be kept in mind, that interventions appear to be the most rigorous measure to implement
policy and the most drastic measure to avoid serious harm from the general economy.
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2.4.3 Cox regression

The Cox-regression that is used in the model is estimated by the exact partial log
likelihood function. The partia likelihood estimation does not depend on assumptions
about the shape of the baseline hazard functions?. Equation (2.8) describes the exact
partial likelihood estimator:

logL = Z[Zxﬁ -d; '09{ Zexp(xkﬂ)}] (2.8)

The survivor function that is built in the case of exact partial likelihood functionisgivenin
equation (2.9):
()5

{ 5 g k-1 Ze”} (29)
d

logLy, =[]
i=1
[1

d
k=1

jer(tin i JeD(t))

Various models with combinations of the following variables are estimated: government
style, central bank governors, industrial output, money supply and monetary reserves. The
most significant model is chosen according to the LR-test and the p-values for the varibale
coefficients (See Table 2.6).

Table 2.6 Cox regression results for the period 1986-2009

Hazard Standard Prabability Log

Rate Error Likelihood
SARACOGLU - 348102 12810 0.000
TORUNER 455.10 17110 0.000 LR chi-square(7)
SERDENGECTI 4.03-10°% 1.01.10°% 0.000 14.30
YI LMAZ 5.86'10711 -
Industrial i

Probability

Output 1.042 0.054 0.430 > chi-square
Money
Supply 1 4.99.10°° 0.028 0.0461
vonetary 0.999 0.0002 0.044 Observations 33

2 SeeKiefer (1988) for discussion of economic duration models.
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In the case of Turkey the central bank governors, the monetary aggregate variable and the
reserve variable are significant at a 5% level. All other variables do not deliver significant
results. The LR-test shows a significant result at 5% level. This indicates that the included
variables overall the model are significantly estimated. The monetary aggregate variable
has a hazard rate of 1, which illustrates that a 1 percentage unit change in money supply
does not enhance the risk of an exchange intervention. Although it is a significant variable
in determining an exchange rate intervention, it does not contribute to an increase of risk.
The industrial production variable shows a hazard rate of about 1.0422. Thus, a 1
percentage unit growth in the industrial production will increase the risk of an exchange
rate intervention by 4.22 per cent. In other words, the survival time will decrease by 4.22
per cent. However, the variable is not significant. The monetary reserve variable shows a
hazard rate of about 0.9995948. Thus, a 1 unit upward change in the reserves will slightly
decrease the risk of a hypothetical exchange rate intervention by 0.040502 per cent in the
next period (here, it is a month). So, the monetary reserves and the money supply should

deliver further appropriate results, when estimating the intervention dates.

2.5 Ingtitutional Gover nance Effect

2.5.1 Governance I ndex

This section develops an institutional governance index on the basis of the survival
analysis and examines its effects on monetary policy. The exchange rate intervention is
underlying a decision process in the central bank. Therefore, the analyses concerning the
effectiveness of monetary interventions should be measured under a governance influence
in order to gain some new information concerning the dynamics of exchange rate

interventions.

The Central Bank Governance Index is described as follows:

é[m +n]” (2.10)

Where, m, denotes the central bank's reserve assets, n , money supply, v , governance
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scala ranging between 0 and 1. The governance scala is the turnover score described by De
Haan and Eijffinger (1996)%*.

2.5.2 Empirical results

In order to test the governance effects on the central bank policy preferences, the
constructed governance index isintroduced into the model in section 2.2.2.1. Asit can be
seen from the coefficient in the supply function the governance index contributes
significantly to lower the inflation rate (Table 2.7). Another point is that the weight for
interest rate smoothing becomes significant and positive around 0,0000161 compared to
the original model resultsin Table 2.1. The resultsin the case when the index isincluded in
the supply and as well as the demand function indicate that the weight on interest rate

smoothing becomes larger and more significant than in the previous case (Table 2.7).

2.6 Estimating effect of intervention on exchangerate volatility

The effect of monetary interventions is analyzed under different GARCH model
specifications. Daily frequent data for US Dollar/Turkish Lira exchange rate is used to
enable a more focused view on intervention effects. The several specifications allow for
analyzing the results from different perspective. Additional features in the GARCH model
specification are assumed to deliver diverse information about the intervention
effectiveness. Another motivation is to examine the outcomes on the basis of theoretical
predictions of the monetary theory. The results are presented in next subsections.

2.6.1 Historical exchange rate interventions

The intervention data spans the sample period between 2002 and 2006. The intervention
dates are published official dates and are taken from the CBRT's database. The dummy
variables are identified as interventions, whenever a purchase or a sae of monetary
reserves (in US dollars) occurred, purchases, for purchase of US Dollars, and sell, for the
sale of US Dollars. For each GARCH model only the specifications with the highest values

2 Turnover ratio is determined as the reciproce number of central bank governors during the period of
interest, see De Haan and Eijffinger (1996).
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for the decision criteria are selected.

2.6.1.1 GARCH

Y = X.0+¢,
ol = w+asl, + fol, (2.11)

The results based on a GARCH(1,1) specification are as follows. The AR(1)-GARCH
model with intervention dummy exhibits 0.0000606 a positive sign at a 10% confidence
level in the variance equation (Table 2.8, Model 1). On the mean equation basis the
intervention is insignificant. The same model is applied with purchases and sells as two
separate variables in the variance equation: the sell variable is insignificant; purchases give
a positive result 5.38-10° at a 10% significance level (Table 2.8, Model 2). The separate
inclusion of purchase dummy and the intervention dummy variable does not give any
significant result for the related variable in the mean equation (Table 2.8, Model 3). The
inclusion of the sell dummy variable in addition to the intervention variable shows a
positive result 0.0000533 at a 10% confidence level for the mean equation (Table 2.8,
Model 4).

2.6.1.2 EGARCH

&
oL (2.12)

&
logo? = w+ plog(o),) + a2

Ty

Oy

AR(1)-EGARCH(1,1) model prevails following results: the intervention variable in the
variance equation has a relatively strong positive sign 0.632368 and is significant; the
resultsin the level equation, however, areinsignificant (Table 2.9, Model 1).

The same model is applied with purchases and sells as two separate variables (Table 2.9,

Model 2): the purchase variable gives a positive result 0.564293 and the sells variable is
about 0.711359 at 10% significance level in the variance equation.
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The separate inclusion of the purchase dummy and the intervention dummy does not give
any significant result for the purchase variable and a positive sign 0.711357 for
intervention at 10% significance level (Table 2.9, Model 3).

The inclusion of the sell dummy variable in addition to the intervention variable shows a
positive result 0.564294 at a 5% confidence level. Level equations give very significant
negative results for the intercept about -0.000816 (Table 2.9, Model 4).

2.6.1.3 PARCH

O'tﬁ =w+ ﬂl(o-t(il) t al(|‘c"t*1| B 71€t’1)§ (213)
,where §>0,|y,|<1.

The estimation results for specification PARCH (1,1,1) are as follows: the level intercept
-0.000823 is very significant, in the variance equation the power variable delta 1.437 is
significant, the intervention variable, however, is insignificant (Table 2.10, Model 1). The
inclusion of sell and intervention variables shows following results: the sell variable in the
mean equation is weakly significant at a 20% level and positive about 0.015628, the
intervention variable isinsignificant for mean and variance equation (Table 2.10, Model 2).

2.6.1.4 GARCH-M

Y, = X,0+ A0 +¢,
2 2 2 )
Gt =w+ ﬂlo-t_l + agt—l + Ztﬂ (214)

The GARCH in mean model, GARCH(1,1) with inclusion of the intervention dummy

variable shows following results: intercept and intervention are very
significant, 1.49-10 ° and 2.09-10°in the mean equation, the intervention variable is very

significant about —3.73-10 in the variance equation (Table 2.11).

41



2.6.2 Endogenous I nterventions

2.6.2.1 Determination of endogenous I nter ventions

0=6*(1-f, - ) (2.15)

The endogenous interventions are obtained by a GARCH-estimated VaR model as
described in previous sections (2.2.2.2.). The GARCH estimation for daily frequency is
conducted by an IGARCH specification at a confidence level of 0.02 (t-value 2.326). The

error terms follow a t-distribution.

ol =w+asgl,+ pol, (2.16)

2.6.2.2 Effectiveness of endogenous I nterventions

Endogenous interventions increase the volatility and decrease the mean equation. An
exception is given for the GARCH-M model that decreases both, the volatility as well as
the mean equation. Under a distinction between positive and negative excesses, the
GARCH model is indicating a decrease in the level equation for positive excess, and an
increase for negative excesses. However, the results in the case of such a distinction are not
significant (Tables 2.12-2.14).

2.6.3 Comparison of effects

In general, it can be observed that EGARCH model results are more significant, have
stronger effects, and the volatility increase is greater. When allowing for asymmetry in the
variance eguation, the increasing volatility in data is more obvious. asymmetric GARCH
models enhance the significance level stronger than the rudimentary GARCH model. The
separate inclusion of intervention directions makes the total intervention variable more
significant and stronger in sign. The intervention affects the variance for all models at a
range of O - 0.000005.
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Endogenous interventions support the results of historical intervention estimation. The
variance is increased by intervention, however at a low confidence level. The results for

the mean equation are mostly insignificant.

2.7 Discussion

The SEM framework results indicate that the CBRT’s preferences changed for two
subsample periods, 1987-2000 and 2001-2009 (see Section 2.3). When splitting the
analysis in subsample periods, output stabilization plays no or a poor role in the central
bank policy; monetary transmission effects are kept at aminimal level. The target inflation
rate decreases from 48% to 39,2%. The weight on interest rate smoothing becomes
significantly positive in the second period.?® Thus, it can be followed that the CBRT has
been focused on the correction of monetary phenomena, which suggests an effective role
of the CBRT in monetary policy. The realized inflation rate in the period from 2000 to
2008 with an average about 36,4% is below the predicted implicit inflation rate of about
39,2%. Evidently, the CBRT has been effective in combating against the hyperinflation
disease in the latter period?. As shown in Table 2.3, the inclusion of the excessive inflation
dummy variable accounts for highly significant coefficients in the second sample period.

At the same time, ¢ and 4 become significantly positive. The same outcome can be

observed for the exchange rate; controlling for excessive exchange rate volatility makes
both relevant parameters positive and significant. The simultaneous inclusion of positive
and negative excess dummy variables, however, weakens the significance of the results in
general. In the case of separate inclusion, the dummy variable coefficients are significant in
al variables. This shows that the relevant variables are effective in influencing the
macroeconomic demand and supply function, namely initiating a shift in the functions.

The standard deviation of supply and demand shocks decrease both in the period from
2000 to 2009, by 45% and 26% vice versa. Since these shocks are determined
endogenously as the standard deviation of the equations, after the optimization of the

% These results are supported i.e. by Dennis (2001) and Ozlale (2003), who find that interest rate smoothing
plays a more important role than output stabilization and observe a shift in the preferences in the case of the
Federal Reserve, when the sample period is splitted into subsamples.

% Woodford (1999) supports the argument that the degree of commitment towards policy goals with related
time-consistent central bank behavior raises the level of inertiain policy decisions. The change in interest rate
decisions, however, is increased (less persistent) under the objective of inflation targeting for the second
subsample period in our study (see Figure 2.4).
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model, it can be concluded that the central bank’s policy or preference change has shown
some effectiveness in moderating volatility and in establishing macroeconomic stability. In
addition to the preference changes, the real business cycle gives some further indication for
the ameliorated results*’. Following the financial and monetary restructuring program, the
macroeconomic developments have shown evident improvements in the inflation rate and
a profound restructuring in the financial sector. Nonetheless, the output growth has been
continuing to be disputable in the context of high real interest rates. The criticism has put
the focus on (speculative) foreign capital inflows that were attracted by high interest rates.
As it is argued regularly, such a growth model is not capable to create sources for new
employment?®. We obtain results in line with the criticism, concerning the value for the
output stabilization parameter, which is negative for two subsamples, nevertheless, positive
for the initial sample period. This controversy reflects the structural development over the
entire sample period rather than the monetary effectiveness within a monetary transmission
process which is supporting the real sector. After turmoil in social and political stance
under the governance of influential cumbersome bureaucratic authorities, the Turkish
economy began to pass through a metamor phose towards an open economy with dynamic

economic activities with more or less robust growth in the recent years.

Y eldan (2002) controversially regards the real motivation of the "stability" as encouraging
foreign capital inflows to the national financial markets, higher supply of rea return, and
building an exchange rate regime which is adjusted by the risk of currency devaluation.
Under this structure, the central bank "independence”" is rendering no other role than the
purpose of supplying price stability; the possibilities to play with interventions, however,
are limited. Opposing this argument, it should be mentioned that the CBRT took some
recent measures with the aim of preventing speculative short-term capital inflow, primarily

through lowering the real interest rate.

The mode results in section 2.6 show that VaR estimated hypothetical interventions
coincide with the dates of historical exchange rate interventions. This implies that the
Turkish Centra Bank employed interventions in periods of excessive volatility with the

27 Note, that the inclusion of the dummy variables into the model changes the supply and demand shocks
(see Table 2.1 to Table 2.3). For instance, the negative exchange rate dummy varibale induces the level of the
demand shock to increase.

% See Ay and Karacor (2007) for an elaborate illustration for the post restructuring economic stance in
Turkey.



purpose of volatility moderation. However, interventions themselves create short term
volatility. Considering the effectiveness, this indicates that the central bank aims to disturb
undesired trends by creating heterogeneous signals in the market as i.e. Kim et. a (2000)
points out in the case of Australia. Asymmetric GARCH models give more support for
increased volatility, as results are larger in sign and more significant. In general, the results
for GARCH models using endogenous interventions support findings for historical
estimation. The results can be discussed under the impossible trinity in monetary policy
(Mundell, 1978), where preferences are mutually compatible: full capital mobility,
independence of the monetary policy, and fixed exchange rate. In the case of Turkey with a
floating exchange rate regime, supposed that the monetary policy is more or less
independent, full capital mobility provokes more risk of excessive volatility. Thus, the
CBRT has to be prepared to react efficiently with the purpose of volatility moderation. A
critical dimension with regard to its reaction margin is the current deficit/central bank

reserve ratio?.

The survival analysis model in section 2.4 delivers significant results concerning the
probability of a monetary intervention; money supply, central bank reserves, and centra
bank governors are significant variables in determining the duration of an intervention.
With regard to central bank reserves, it can be concluded that decreasing reserves are
indicating a higher risk for exchange rate interventions. Further, it can be argued that the
reserves lowered afterwards, when an intervention has been conducted. Once more, this
signals a weakness in the reserve position and an improvement here would enhance
Turkey’s monetary stabilization. A dichotomy in macroeconomic variables or at least a
neutrality of monetary variables can be observed in the context of interventions. According
to the duration model, output stabilization plays no or a poor role in the central bank policy,
so it can be followed that monetary transmission effects are kept at a minimal level. The
CBRT has been focused on the correction of monetary phenomena for the time period from

1987 to 2009. The results supports the findings of the full sample SEM framework.

2 See Yeldan (2006), Yeldan regards the current deficit/central bank reserve ratio as a central fragility
indication for the financial stance of the Turkish economy.
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2.8 Conclusion

In this chapter we have examined the effectiveness of hypothetical central bank
interventions on the endogenously determined monetary preferences for the period
1987-2009 in Turkey. The central bank’s deep preferences are determined from an
underlying macroeconomic structure on the basis of a loss function in a Taylor rule style
with flexible inflation targeting.

The evolution of these deep monetary preferences is examined in the context of excessive
volatility in the related monetary variables. In our analysis, we presume that the CBRT has
the motivation to moderate excessive volatility in the respective monetary variable. Further,
a GARCH-estimated VaR model identifies excessive volatility in each variable. The
excessive voldtility results are introduced into the analysis in form of dummy variables,
while keeping in mind, that each dummy variable should be regarded as a hypothetical
intervention. The coefficients for the dummy variables are al significant when they are
introduced separately. So, it can be followed that the endogenously determined potential
interventions significantly affect the optimized behavior of the central bank and its
preferences. At the same time, the consideration of potential interventions ameliorates the
weights on output stabilization and interest smoothing in their size compared to the initial
results in Table 1. The improved effectiveness is especially apparent in the case of

exchange rates (see Table 2.2).

On the basis of the examined results it can be concluded as a policy advice, that the CBRT
should control both, excessive inflation and volatility in the exchange rate, in order to
conduct effective monetary policy, which allows for monetary transmission processes
beyond a pure inflation targeting. Rodrick (2009) points out that the CBRT intervenes only
to smooth short-term fluctuations, without taking a stand on the medium-term level of the
exchange rate. This should be replaced with a clear statement of preference in favor of
preventing overvaluation in order to exploit potential growth®. Further research may

contain a general equilibrium model that includes more macroeconomic constraints on the

%0 Rodrick (2009, p.24)
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monetary policy3L. In this context, the controversial relationship between monetary policy,
employment, and economic output could be analyzed. The institutional governance index
Is extendable by the inclusion of institutional variables such as, transparency in the
decision making process of the central bank, liability in policy actions, and communication
of policy decisions and related information. Modeling of heterogeneity in the expectations
of market participants related to central policy decisionsis another valuable research path.

3L For example, the model introduced by Rogoff (1985) providesinitial study in the similar research area. He
analyzes inflation targeting and time-consistent monetary policy versus employment stabilization within a
stochastic macroeconomic model with rational expectations.
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APPENDI X

Table 2.2 Model results with excessive exchange rate dummies

Negative Pvalue Positive Pvalue Negative Pvalue
excess EXCess +Positive excess
C 1.269707 0.0000 1.192983 0.0000 1.204553 0.0000
C, -0.098442 0.4917 -0.015422 0.9183 -0.035928 0.8399
C, -0.346127 0.0002 -0.329366 0.0010 -0.310033 0.0223
C, 0.000116 0.0019 0.000979 0.0014 0.000420 0.0357
Cs 0.674257 0.0816 0.799758 0.0703 0.873384 0.1107
Ce 1.469811 0.0000 1.310537 0.077132 1.419306 0.0000
G -0.018674 0.0184 -0.016559 0.009365 -0.019352 0.0873
G -0.076969 0.0003 -0.083978 0.0000 -0.121283 0.0039
Neg.
37.13131 0.0001 37.14252 0.0774 53.25722 0.0085
dummy
Pos.
-0.854017 0.0553 -3.428606 0.0162
Dummy
Cs 1.028845 0.0003 -1.571013 0.0785
T 45.00781 0.0000 45.31194 0.0000 46.49511 0.0000
A 0.024601 0.0281 0.029111 0.0337 0.051507 0.3040
H 4.53E-06 0.0471 6.94E-05 0.0061 0.000108 0.1308
o(u?)
9.017314 8.681843 8.745028
S
o(u’) 2.701753 2.909206 3.115263
J statistic
0.189680 0.175604 0261115

Note: The results are obatined through the inclusion of the excessive exchange rate volatilty dummy
variables that are estimated by the corresponding model in Table 2.5. The GMM-instrument list is chosen as:
constant term, various lags of output gap, externa inflation rate, inflation rate, interest rate, real interest rate,
and exchange rate.
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Table 2.3 Model results with excessive inflation rate dummies

Negative P Positive P Negative +Positive P
excess value excess value excess value
C 1.237933 0.0000 1.260059 0.0000 1.246500 0.0000
C, 0.006692 0.9663 -0.053060 0.7307 0.011828 0.9451
C, -0.457450 0.0001 -0.385438 0.0002 -0.482607 0.0001
C, 0.000600 0.0076 0.000379 0.0063 0.001194 0.0042
G 0.587483 0.2347 0.626489 0.1325 0.647089 0.2531
Ce 1.428545 0.0000 1.453545 0.0000 1.406547 0.0000
G -0.016297 0.1076 -0.016232 0.0477 -0.015394 0.1563
Cy -0.082780 0.0037 -0.057313 0.0026 -0.076529 0.0019
Cs 45.82415 0.0053 34.95997 0.0002 49.34368 0.0019
Neg.
-1.045401 0.0299 -1.112084 0.1069
dummy
Pos.
-1.132535 0.0565 -1.197960 0.0100
Dummy
T 44.78885 0.0000 44.75493 0.0000 44.56699 0.0000
A 0.030812 0.0415 0.020762 0.0435 0.027964 0.0416
H 2.42E-05 0.1796 1.21E-05 0.0534 3.97E-05 0.2479
o(u d )
8.967656 9.005070 9.046474
o(u®)
2.828646 2.695001 2.909313
J statistic
0.217256 0.188317 0.217075

Note: The results are obatined through the inclusion of the excessive inflation rate volatilty dummy variables
that are estimated by the corresponding model in Table 2.5. The GMM-instrument list is chosen as: constant
term, various lags of output gap, external inflation rate, inflation rate, interest rate, real interest rate, and
exchange rate.
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Table2.4 Modd results with excessive interest rate dummies

Negative P Positive P Negative +Positive P
excess value excess value excess value
G 1.149056 0.0000 1.269222 0.0000 1.246500 0.0000
C, 0.117856 0.4475 -0.094679 0.4952 0.011828 0.9451
G -0.420620 0.0001 -0.380937 0.0001 -0.482607 0.0001
C, 0.001205 0.0097 0.000612 0.0435 0.001194 0.0042
3 1.337285 0.0253 0.522403 0.0486 0.647089 0.2531
Cs 1.328317 0.0000 1.474348 0.0000 1.406547 0.0000
G -0.028294 0.0240 -0.007431 0.3933 -0.015394 0.1563
Gy -0.088509 0.0055 -0.046813 0.0437 -0.076529 0.0019
Cis 49.58296 0.0062 7.177188 0.6398 49.34368 0.0019
Neg. 0.0008
dummy -4.275710 -1.112084 0.1069
Pos. -2.742035
Dummy 0.0052 -1.197960 0.0100
T 45.39054 0.0000 4454641 0.0000 44.56699 0.0000
A 0.034656 0.0602 0.015898 0.079 0.027964 0.0416
M 7.39E-05 0.0623 1.45E-05 0.1155 3.97E-05 0.2479
o(u d )
8.712914 9.019795 8.900152
o (u®)
3.113778 2.597231 3.044640
Jetatistic 4 504510 0.186341 0.217075

Note:The results are obatined through the inclusion of the excessive interest rate volatilty dummy variables
that are estimated by the corresponding model in Table 2.5. The GMM-instrument list is chosen as: constant
term, various lags of output gap, externa inflation rate, inflation rate, interest rate, real interest rate, and
exchange rate.
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Table2.5 GARCH estimation results from VaR Model

Exchangerate Inflation rate Interest rate
Coefficient  p-value Coefficient  p-value  Coefficient p-value

Mean Equation

C 0.00000000
0.002104 0.1659 0.018969 0.0000 0866 0.9954
AR(1) 0.255821 0.0000 0.739089 0.0000 0.021653 0.0000
Variance Equation
0] 0.00000055
0.000115 0.0847 3 0.2639  0.000005.61 0.0499
o 0.353602 0.0603 0.080817 0.0229 0.215048 0.0007
IB 0.657412 0.0000 0.905034 0.0000 0.773135 0.0000
Decision Criteria
AIC -4.430447 -5.259063 -2.604360
SIC -4.353748 -5.182558 -2.527660
Q (20 18.212 0.508 53.902 0.000 0.2697 1.000
Q?(20) 8.9707 0.97 1.0218 1,000 0.0897 1.000
ARCH-LM 0.9495 0.7457 0.9495
Log likelihood 639.5540 760.6755 378.4234

Note: The GARCH estimation results and decision criteria are illustrated for the Value at Risk model in
section 2.2.2.2.
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Table2.7 SEM results - Governance index

Governance Pvalue Governance Pvalue
Index supply Index
supply+demand

C 0.710453 0.0000 0.698523 0.0000

c, 0.160869 0.0000 0.154820 0.0000

o -0.125341 0.0000 -0.111561 0.0000

C, -0.001130 0.0000 -0.014490 0.0000

C 6.452178 0.0000 -4.103855 0.0000

Cs 1.745469 0.0000 1.836555 0.0000

(o -0.048475 0.0000 0.023902 0.0000

Cy -0.023854 0.0000 -0.036406 0.0000

Governance -0.009077 0.0000 0.005964 0.0000

Index

Cs 0.174736 0.8529 -1.937266 0.0141

Pl 1.61E-05 0.0180 0.000302 0.0009

A 35.67071 0.0000 35.64226 0.0000

H -0.011491 0.0000 -0.017360 0.0000
o(u?) 6.6099 6.6182
o(u®) 1.5418 1.6859

J statistic 0.250981 0.252757

Note: The GMM-instrument list is chosen as: constant term, various lags of output gap, external inflation rate,
inflation rate, interest rate, real interest rate, and exchange rate.
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Figure 2.2. Change in inflation rate under the incumbent central bank governors
(1986-2009)
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Lemma 2.1 Restrictions on Euler equation for model solution of Equation ( 2.4.)

The structural parameters of interest are obtained by imposing the following cross-equation
restrictions on the Euler equation:

A5? Et Xii3 aa)_(us + 53/1Et )(t+4[aaXt+4 J + 54/1Et Xt+5[ZXH5 J + 53/1Et (7TH4 ' ) (—8””4J

t+1 t+1 t+1 alHl

[ O, : . , .
+54Et (”t+5 - )(a—tsJ"'/uEt (|t+l _It)_ﬂaEt (|t+2 _|t+1) =0
t+1

A detailed representation of the Euler function application to solve the model is provided
by Favero and Rovelli (2002, p.554) and Rudebusch and Svensson (1998).
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Table 2.8 GARCH Models

Parameters Modd 1 P-value Modd 2 P-value Model 3 P-value Model4 P-value
Intercept  -0.000999 0.0000 -0.001001 0.0000 -0.001002 0.0000 -0.001002 0.0000
AR 0.022752 0.4420 0.015701 0.5985
Purchase -0.00226 0.3892 -0.018034 0.1575
Sell 0.015165 0.2213 0.018028 0.1577
Intervention -0.00111 0.6670 0.015731 0.2079 -0.002302 0.3808
Variance Parameters
GARCH Intercept 0.000004 0.0020 000000.4 0.0016 4.72E-06 0.0016 000000.4 0.0016
ARCH term 0.226281 0.0000 0.229526 0.0000 0.230059 0.0000 0.230060 0.0000
GARCH term 0.762461  0.0000 0.752491 0.0000 0.752370 0.0000 0.752370 0.0000
Purchase 0.000053 0.0953 -0.00028 0.3359
Sl 0.000335 0.2588 0.000284 0.3360
Intervention  0.000065 0.0675 0.000338 0.2524 0.000053 0.0968
Test summary
Log Likelihood  4264.563 4266.970 4269.919 4269.919
Schwaz Criterion  -6.322032 -6.314878 -6.319931 -6.319931
Akaike Criterion -6.35308 -6.35368 -6.35483 -6.35483
Durbin-Watson 4 o475, 1.969497 1.941318 1.941305
statistic

Notee The GARCH estimation results and decision criteria are illustrated for the Value at Risk modedl in
section 2.6.1.1. Model1 specification: ¢ ar(1), Model2: ar(1) purchase sell, Model3; purchase, intervention,
Model4: sell, intervention. The error terms follow a t-distribution.
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Table2.9 EGARCH Models

Parameters Model 1 P-value Model 2 P-value Model3 P-value Modd 4 P-value
Intercept -0.000795 0.0006 -0.000817 0.0003 -0.000817 0.0003 -0.000817  0.0003
ARterm 0028136  0.3358
Purchase -0.002226 03356 -0.015072 0.1740

Sdll 0.012847 0.2364 0.015073  0.1740

Intervention  -0.00136  0.5616 0.012847 02364 -0.002226  0.3356
Variance
Parameters

GARCH Intercept  -0.871236 0.0000 -0.883051 0.0000 -0.883050 0.0000 -0.883050  0.0000

ARCHterm 0085861 0.0023 0.080926 0.0036 0.080926 0.0036 0.080927  0.0036

GARCHterm 0357555 0.0000 0.362114 0.0000 0.362114 0.0000 0.362114  0.0000

GARCH =y 35673 00000 0934838 00000 0934838 00000 0934838  0.0000
asymmetry

Power GARCH

term
Purchase 0.564293 0.0437 -0.147064 0.7637
Sdll 0.711359  0.0824 0.147063  0.7637
Intervention  0.632368  0.0070 0711357 00824 0.564294  0.0437
Test summary
Log Likelihood — 4268.727 4272.922 4272.922 4272.922
Schwaz Criterion  -6.32287 -6.319040 -6.319040 -6.319040
Akaike Criterion  -6.35780 -6.35782 -6.35782 -6.35782
Durbin-Watson ; o064 1.938873 1.938872 1.938873
dtatistic

Note: The EGARCH estimation results and decision criteria are illustrated for the Value at Risk model in
section 2.6.1.2. Modell specification: ¢ ar(1), Model2 specification: purchase, sell, Model3 specification:
purchase, intervention, Model4 specification: sell, intervention. The error terms follow at-distribution.
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Table2.10 PARCH Models

Parameters Mode 1 P-value Model 2 P-value

Intercept -0.000823 0.0003 -0.000829  0.0003
Sell 0.015628 0.1957

Intervention 5001251 0.6230 -0.002360  0-3540
Variance
Parameters

GARCH Intercept  0.000075 0.5368  0.000076 0.5560
ARCH term  0.209028 0.0000  0.211967 0.0000
GARCH term  0.774109 0.0000 0.767363 0.0000
GARCH asymmetry -0.234720 0.0061 -0.222087 0.0088

Power GARCH
term  1.437721 0.0000  1.450480 0.0000
Sell 0.001390 0.5413
Intervention
0.000613 0.4892  0.000509 0.5091
Test summary
LogLikelihood 4272.311 4274.321
Schwaz Criterion  -6.32349 -6.315756
Akaike Criterion  -6.35840 -6.35842
Durbin-Watson
satisic 209183 1.930688

Note: The PARCH estimation results and decision criteria are illustrated for the Vaue at Risk model in
section 2.6.1.3. Modell specifications: ¢, ar(1), Model2: ar(1), purchase and sell variables. The error terms
follow at-distribution.

Table2.11 Garch-M Models

Parameters Model 1  P-value
Intercept  1.49.10° 0.0000
Mean -0.02442 0.6811
Intervention  2.09.10° 0.0000
Variance
Parameters
GARCH Intercept 1.23.10% 0.0000

ARCHterm 0.282046  0.0000
GARCH term 0.676670  0.0000
Intervention  -3.73.10% 0.0000
Test summary
Log Likelihood 14568.75
Schwaz Criterion  -21.6852
Akaike Criterion -21.7162
Durbin-Watson
Satistic 2.085172
Note: The GARCH-M estimation results and decision criteria are illustrated for the Vaue at Risk model in
section 2.6.1.4. Model 1 specifications: ¢, ar(1). The error terms follow at-distribution.
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Table 2.12 Endogenous intervention - GARCH Models

Parameters Model1 P-value Moded2 P-value Model3 P-value
Intercept -0.000664 0.0044 -0.000986 0.0000 -0.000973 0.0000
AR(2) 0.020515 0.4904
Neg. excess 0.000478 0.8234
Pos. excess -0.000141 0.8904
Intervention  -0.000362 0.8268 -0.000101 0.7863
Variance
Parameters

GARCH Intercept  0.000005 0.0000  0.000004 0.0014  0.000003 0.0045
ARCHterm  0.224037 0.0000  0.230250 0.0000  0.219191 0.0000
GARCH term  0.756718 0.0000  0.761239 0.0000  0.772727 0.0000

Neg. excess 0000024  0.3674
Pos. excess 0.000004 0.6165
Intervention ~ 0.00002  0.1317 0.000002  0.7863
Test summary
Log Likelihood ~ 4224.205 4261.034 4264.440
Schwaz Criterion  -6.26786 -6.31676 -6.311760
Akaike Criterion  -6.291133 -6.34781 -6.34666
Durbin-Watson ; 99109 1.942377 1.903954
statistic

Note: The GARCH estimation results and decision criteria are illustrated for the Value at Risk model in
section 2.6.2.1. Model 1 specifications. ¢, Model 2 specifications:. ¢, ar(1), Model 3 specifications: neg. and
pos.excesses. The error terms follow at-distribution.

Table2.13 Endogenous intervention - GARCH-M Models

Parameters Model 1 P-value

Intercept  1.42.10° 0.0000

AR 0.070844 0.0243

Mean effect  -0.001140 0.9846

Intervention  _321.107 0.5451
Variance
Parameters

GARCH Intercept  7.43.10™ 0.0000

ARCH term  0.307370 0.0000

GARCH term  0.710500 0.0000
Intervention

-12
-1.38-10 0.4712

Test summary
LogLikelihood  14561.95
Schwaz Criterion -21.6858
Akaike Criterion -21.7208
Durbin-Watson
Satistic 2.2087
Note: The GARCH-M estimation results and decision criteria are illustrated for the Value at Risk model in
section 2.6.2.2. Model 1 specification: ¢, ar(1). The error terms follow at-distribution.
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Table2.14 Endogenous intervention - EGARCH Models

Parameters Model 1 P-value

Intercept  -0.00079 0.0008
AR  0.028583 0.3301
Intervention -0.000411  0.7693
Variance
Parameters
GARCH Intercept -0.833568  0.0000
ARCH term  0.082466 0.0033
GARCH term  0.358653 0.0489
GARCH asymmetry  0.939474  0.0000
Intervention  0.219087 0.2270
Test summary
Log Likelihood  4265.220
Schwaz Criterion  -6.31763
Akaike Criterion  -6.352567
Durbin-Watson
Satistic 1.961030

Note: The EGARCH estimation results and decision criteriaare illustrated for the Value at Risk model in
section 2.6.2.2. Model 1 specification: c, ar(1). The error terms follow at-distribution.
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CHAPTER 3

CONTAGION IN ENDOGENOUSVOLATILE PERIODS: AN INTERNATIONAL
PERSPECTIVE

ABSTRACT

This chapter aims to analyze cross-border contagious dynamics on foreign exchange
markets and on stock exchange markets. The propagation is analyzed with respect to the
transmission of nonlinearities that are endogenously determined. The contagion process is
discussed in the context of financial systems, foreign direct investments and trade.
Diversified trade and financia relations decrease the risk of exposure to contagion from
external markets. World's largest economies, however, pursue a price setter role; in this
case diversification is of secondary importance.

Keywords. VAR, GARCH, Contagion, Financial Markets
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3.1 Introduction

Financial crises have been extensively discussed in the financial economics literature over
the last twenty years. The contagious effects of financial crises contain several aspects,
such as, why some crises spread quickly and widely, while others are constrained to narrow
group of countries, how financia distress is transmitted across countries, whether these
spillover channels are changing through time, whether crises spread purely to countries
with existing vulnerabilities or whether crises open up new fault lines, and further aspects

concerning the managing of these crises®.

The research literature proposes a wide range of models to address these questions
concerning the harm of financia contagious crises on the economic stance of countries:
information asymmetry (Calvo and Mendoza, 2000), business cycle approaches (Allen and
Gale, 2000) incompleteness of payment systems (McAndrews and Roberts, 1995) and
interbank markets (van Rijckeghem and Weder, 2000).

A first empirically founded analysis of financial contagion is developed by Grubel and
Fadner (1971) who analyze the interdependence of international equity markets. They
identify the reduction in the variance of expected returns of portfolios due to returns on
foreign assets and capital value changes of assets as benefits of international diversification.
Their model contain the determination of variance-covariance matrices and correlation
coefficients of foreign and domestic equities. The recent empirical research begins with
King and Wadhwani (1990). They incorporate an information based model within a
simultaneous equations model (SEM). Idiosyncratic country risk is modeled together with
expectations of systematic information, concerning local stock markets. Contagion occurs
when a turbulent event in one market is transmitted to other markets. Eichengreen et al.
(1995) develop a probability test based framework that tests for contagion as a non-zero
probability of associating foreign crises with a domestic crisis within a latent factor model
with alternate conditioning information. Baig and Goldjain (1999) investigate contagious
effects for the case of the Asian financial crisis during 1997-1998 within the use of

VAR methodology. They put through cross-country correlation analysis among currencies,

stock market, interest rates, and sovereign spreads. They find evidence for contagion in the

32 Chui and Taylor (2000, p.566)
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foreign exchange market and tentative evidence on the stock market. Forbes and Rigobon
(2002) pursue the empirical research investigating the conditions for a rejection of
parameter stability. The regjection due to parameter instability and the diffusion of
heteroskedasticity among different types of shocks or due to both conditionsis generating a
bias in the rgection process. Forbes and Rigobon argue that an unadjusted correlation
coefficient is not appropriate to measure contagious effects. Volatility in crises periods
increases, causing the calculated correlation coefficient of the crises period to expand.
Therefore, the correlation coefficient of crises period is biased compared to tranquil
periods. Corsetti, Pericoli, Sbercia (2002) state that the research so far made arbitrary
assumptions about the variance of country-specific shocks within the originating country
for the Forbes-Rigobon (2002) model. Dungey and Zhumbekova (2001) see some
problems in identifying the correct observation windows. They notice that long windows
include different regimes. This induces the circumstance that the autocorrelation
coefficient is only a linear combination of the short crises windows, conjures up an
increased volatility compared to the small sample. Favero and Giavazzi (2002) test for the
presence of nonlinearities in the propagation of devaluation expectations for ERM
members during the early 1990’s. Applying a full-information technique, they inquire,
whether transmission processes across markets, to a greater extent, are nonlinearly
evolving during periods of extreme returns than during ‘normal’ times. A VAR model is
established to control for interdependence between asset returns. Bae et al. (2003) provide
a refinement of the Eichengreen (1995) latent factor model, where coincidence of extreme
return shocks across emerging markets during the 1990°s are tested by using daily returns.
Determinants are investigated through a multinomial logistic regression. They suggest that
contagion is predictable conditionally on prior information and can be explained by the
regional interest rate level, exchange rate changes, and conditional stock return volatility.

The central objective for empirical research of contagion is, whether the strength of the
transmission mechanism remains stable over time. Our research uses the same definition of
contagion that achieved consensus in the recent empirical research on contagion (Rigobon
(1999), Dungey (2002), Favero and Giavazzi (2002))%.

3 See (Giancarlo Corsetti Marcello Pericoli, 2005) and Billio, Caporin (2009) for an illustration of the
conception of contagion. For a comprehensive literature survey on testing for empirical measurement of
financial contagion, see Pericoli and Sbrecia (2003).



Contagion is mainly considered as a significant change in the way that country-specific
shocks are transmitted internationally. The null hypothesis of the stability of transmission
mechanism is tested across tranquil and turbulent periods against the aternative hypothesis
of structural breaks in the parameters of the transmission mechanism. In the international
macroeconomic theory it is presumed that economic disturbances will be transmitted

internationally across countries.

Our research study aims to make a contribution to the approach of the contagion test
introduced by Favero and Giavazzi (2002). The contribution consists of introducing a
Vaue at Risk (VaR) analysis, when identifying the dummy variables accounting for
common or loca financial shocks. The arbitrary assumption of allocating a dummy
variable, in the case when the residuals exceed the standard deviation of the reduced VAR
model by three times, is substituted by a Generalized Autoregressive Conditional
Heteroskedastic (GARCH) estimated VaR-analysis. The core hypothesis is to be analyzed
within a theoretical modeling that treats financial shocks as endogenous. Furthermore, as
explanatory variables in testing for contagion, two different makets are utilized for each
country, exchange rates and stock market returns. It is amed to gain new insight
information about the propagation of spillover effectsin international financial markets.

3.2 Considerationsfor Contagion reasons. Financial systems, inter dependence and
capital flows

Although the trade liberalization and financial deregulation have provided benefits to some
developing economies, the current financial systems have difficulties to cope with
cross-border financial shocks. Financial liberaization not only alowed the financial
system to fulfill itsrole in alocating resources. It also led to the return of banking crises, of
which there have been many in the last decades™.

Emerging economies had difficulties to deal with the appropriate macroeconomic design in

order to manage the effects of intensified capital flows in the new financial surrounding of

3 Allen and Carletti (2008, p.2)
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globaization after the cold war era®. In this context, the fragility of the banking and
financial system could amplify the adverse effects of speculative attacks on i.e. a currency
peg or other cross-border related financial clams. Market failure in such incomplete

markets with aweak domestic financial system can lead to contagion.

Allen and Carletti (2008) note that through financial fragility small shocks can again lead
to larger changes in asset prices. This volatility, in turn, can lead to significant disruption
and crises. With contagion there is again amplification: a shock in one region can spill over

to others and have a much larger effect than the original one.

Regarding for a more general responsibility, Roubini and Frenkel (2001) blame
industrialized countries for the weakness of financial systems in emerging markets. They
identify short-term impacts on developing countries by three major macroeconomic
variables in the industrialized countries: growth rates, real interest rates and exchange rates.
Furthermore, they mention that these macroeconomic variables are in close interaction
with the pursued trade policy of the emerging markets. Trade is a fundamental source of
international capital inflows and foreign currency, which is utilized in serving for foreign
debt payments. Hence, the pursued trade policy is directly affecting the sound working of
the financial system.

Conventionally, foreign direct investments (FDI) are observed as a further engine of
arising globalization®. In our study we focus on trade and FDI linkages as indicators for
globalization, that could provide explanation of contagion within the illustrated discussion
about financial systems and market failure or fragility.

3.21 FDI and tradelinkages

In brief we give anillustration of the FDI and trade linkages for the country in our data
sample. The FDI and trade linkages follow a similar pattern. Diversification in trade

partners and investor relationship is a central item in the context of globalization discourse.

% The Mexico Peso crisis (1994), Asian finacial crisis (1997), currency crisisin Turkey (2001) are
illustrative examples.

% Seei.e. Krugman and Venables (1995), Rodrick (1997), Poon et. al (2000) for description of trade, FDI
and globalization discources.
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Trade partners are in general more diversified than FDI partner countries (See Figures 3.1
and 3.2 in Appendix Ill). Exceptions are Japan and Mexico, which are intensively
interconnected with the USA in trade and FDI relations. In almost all countries the share of
FDIs and trade follow the same pattern. The most important trade partners constitute the

most important FDI partners at the same time.

Strong relationships beyond pure financial and economic themes have to be considered
when analyzing interdependence among financial markets. Germany builds the leadership
in the European Union, hence it is involved in the robust European economic block.
Among other important aspects, the UK has a traditional and cultural interdependence with
the USA and Europe. Investment linkages between Japan and the USA are very deepened.
Further, they build a leadership role as two economic world centers beside the emerging
dominant competitor China. China, itself is traditionally interconnected to Hong Kong and
other Asian markets. Turkey is closely attached to the European trade zone and is targeting
a potential entry to the European Union. As one would expect, Mexico's geographical
situation isleading to a heavily close partnership with the USA.

3.3 Methodology

3.3.1 Data

We use daily data spanning from 05:1993 to 05:2011. The official exchange rate and the
most important stock exchange market for the each of the seven countries are selected.
Exchange rates include the US Dollar, British Pound Sterling, Japanese Yen, the Euro or
the German mark® until year 2000, the Yuan, the Mexican Peso, and the Turkish Lira.
Stock exchange market variables are identified as: the Dow Jones Index, the Nikkel index,
the FTSE 100 Index, the DAX, the Hang Seng Index, the Mexican Stock Exchange (Bolsa
Mexicana de Valores) Index, and the Istanbul Stock Exchange Index (IMKB).

We take the logarithmic return for each variable in order to achieve stationarity in the

analysis. The data for the stock exchange variables and the exchange rates was obtained

87 The conversion after year 2000 is conducted according to the offical rates of the ECB.
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from the Y ahoo finance database and each corresponding central bank.
3.3.2 Transmission of nonlinearities - Contagion

Our methodology provides a refinement for the Favero and Giavazzi (2002) contagion
model approach. Favero and Giavazzi model contagion through a range of asymmetric
adjustments within a full-information VAR approach. They define contagion as a
significant increase in the cross-market correlation (structural break in the parameters)
during periods of extreme movements (high volatile periods). In comparison,
interdependence is prevailing if the observed comovement is in line with the historically
measured simultaneous feedback between the two markets. Transmission processes across
markets may be nonlinear during periods of extreme returns in contrast to “normal” times.
Therefore, the objective is to create a VAR anaysis to control for the interdependence
between asset returns. With this purpose, identification of unexpected shocks that may be
transmitted across countries (contagion) is made by using heteroskedasticity and

non-normalities of residuals.
We apply the following procedure to measure contagion: At the beginning we identify the
channels through which shocks are normally propagated across markets. We estimate a

reduced VAR model of financial interdependence and identify the reduced VAR residuals.

The conditional distributions of the stock exchange or exchange rate returns,

s, =In(s,)—-In(s,,) and s, =In(s,,)-In(s,, ), generate the following joint process:

(Sl,t ] _ (”11 1o ] ( Sl,t—lj N (ul,t j 3.1)
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With the following properties for the mean and variances/covariances:
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Equation (3.1) produces residuas, which are considered to exhibit heteroskedasticity/
non-normality. In the second step, we estimate a Vaue at Risk approach to determine
excessive volatility in the relevant variable. At the same time, this makes the outliers
endogenously determinable and is corresponding to a local endogenous shock in the
relevant market. The Value at Risk approach isimplemented by using a GARCH approach.
The changes in the time series are adjusted to one standard deviation. Afterwards, the
obtained data is estimated through a GARCH application. The resulting parameters are
integrated according to the following equation; values for each observation are inserted in

this equation and calculated numerically.
ol =w+ag’,+po’, (3.2

The acquired results are the Value at Risk benchmark values. They are compared to the
change of the interest rate spreads in each period. In each case, in which an excess occurs,
the dummy variable adopts the value 1 to this period. Successively, this procedure is
conducted for all periods. At the end, a series is generates which consists of values 1 and 0.
The newly generated series is included to the VAR-system®. Subsequently, we estimate a
structural VAR model of interdependence by including the dummy variables. The
motivation is to identify periods of financial turbulence. Equation (3.1) is rearranged to
develop atest for non-normality:

4 St
Syt Ty Tpn )\ S €t

Where, B is the matrix defining the contemporaneous feedbacks between the spreads and
thus their interdependence. The residuals are structured by the following dynamics:

B0 2% o))

3 Werefer here to the subsection 2.2.2.2 in chapter 2, that follows a similar methodology in estimating
excessive volatility.
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These residuals exhibit heteroskedasticity and non-normality. The coefficients in the A
matrix allow for nonlinearities in the transmission process (contagion); their objective is to
indicate how the propagation of financial shocks across countries is modified during

periods of turmoil. Large residuals (local shocks in the economic sense) are defined by the

VaR benchmark approach and are identified by the dummy vector d = ("1/dz ,t) with the

objective to filter heteroskedasticity and non-normality out of the residuals by describing
periods of market turbulence. Diagonal blocks of matrix A show the extent, to which the
normal —time structural shocks get amplified within countries. Diagonal blocks (of D
matrix) allow for non-linearities in the propagation of such shocks across countries. So, we
can test the hypothesis, that during crises the normal channels of interdependence are
modified with structural VAR:

H,:a; =0, for eachi # j, absence of non-linearity (no contagion) (a,,,a,, = 0)
H,:a; >0, for eachi # j, occurrence of non-linearity (contagion) (a,,,a,, > 0)

The structural model is identified by the restriction that in each equation the own lagged

dependent variableis sufficient to capture the structural dynamics.

(1 _ﬁlzJ[S“J:(y“ OJ(S“} |+[au aizj[dn 0][glllmJ (3.4)
—Ba 1 Sy 0 7u)\ S 3y ap/ 0 dz,t Eat

Where, 2., B, determine interdependence, a,,, «,, alow for nonlinearities, y,,, 7,,=0

givesidentification for the equation. Parameters of the structural residual shocks follow the
distribution:

HARK

The advantage of our approach lies in the circumstance that it estimates interdependence
and contagion simultaneously at once. Our model is solid against the argument, stated by
Forbes and Rigobon (2002), that the volatility-amplification increases in crises periods
causes the calculated correlation coefficients of the crises periods to increase. Hence, in

high volatility periods the transmission process is modified and increases the probability of
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a bias in the estimation results. Yet, the followed approach of our model utilizes a full
sample approach which circumvents this criticism. High volatile periods or ‘nonlinearities
are endogenously determined and explicitly introduced into the full sample model.
Therefore, the applied model gives a control over the turbulent periods. In other terms, it
can be argued that the model knows the source of potential bias explicitly.

3.3.3 Estimation procedure
The seemingly unrelated regression (SUR) estimation proposed by Zellner (1962) accounts

for heteresokedasticity and serial correlation in the residuals across the equations™®. It is

assumed that the equation system has m equations:
Yit :Xiltﬁi + Eits i=1,...m

The vector form expression can be written as:

Y1 X, 0 - 048 &

%2 : :2 . : ﬁzz + 8:2 =Xp+s (3.5)

Ym 0 0 Xm ﬂm €m

Further, it is assumed that the error terms across time are independent:
Els]X,, X, X, =0
The covariance matrix is described as:
Eles X, X, Xy |- 0
We allow for contemporaneous correlation across equations:

Eles X, X5, Xy = 031

% Theillustration of the SUR estimation procedure is closely related to Greene (2008, p. 234)
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The MxM covariance matrix of the disturbancesis:

Oy Op O1m

Oy Oy Oom
Y= ;

Om1 Owm2 O'vm

Consequently, the covariance matrix of the stacked error terms will be equal to:

Q=X®I or Q*'=3X"'®I

Expanding the Kronecker products gives:

. , , 1 M . . T
XX, oPXX, - oMXX, || 2L X
' f ' M . .
pof 7 o | Bt |
o' X, X, o"*X,X, - o"X,X, Z?Aﬂo‘w Xy Y

Asymptotic covariance matrix for the GL S estimator is the first expression in the equation.
Theterm X isunknown, so first we have to estimate thisterm. A consistent estimation for
theelementsof X isgiven by:

. e
6y =5 = (37

The estimation of the regression by GL S is accomplished then to compute the weights of

second expression. Thisis achieved by utilizing the covariance matrix Q=3®1:
p=lxox['xaly=[xre1x]'x o1y (38

According to this procedure a consistent estimator is applicable to deal with correlations
and heteroskedasticity among the equations, which are extremely relevant in the case of

internationally interconnected financial markets.
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3.34 Modd specifications

A simultaneous equations model (SEM) with m equations is specified according to the
methodology in section 3.3.2 to capture al stock exchange markets and foreign exchange
markets, vice versa. Eq. (3.9) illustrates the specification with stock exchange returns®.

1 ~fyp o ~Pu|(stock') (ru O .. 0 )(stock!,
- :ﬁzl l T I?Zm StO.CkZ _ 0 722 .' . 0 StOth2_1 (39)
B P - 1 J{stock™) (0 0 ... ppm/\stock™
a, a, - a,)d, 0 .. 0)) g
s a.21 a.22 a?m 0 d;z't O 5?4

Ay By o B\ 0 0 dy ) ey,

A more focused view on interdependence and contagion relations is provided by micro
level models that are extracted from the macro level models. For each country the foreign
exchange market, as well as, the stock exchange market are introduced into a three
equations SEM, that models the propagation of external, endogenously determined, shocks.
The dummy variable in the D matrix block determines from which market the contagious
effect originates. The micro level models contain two external markets, each of different
market type, and one domestic market, for which the external contagion effect is tested.
For instance, if the contagion, originating from the DAX on US markets, is analyzed, the
model will contain following model variables. DAX, German Mark, US dollar and
aternatively the Dow Jones index*. The variables are iterated for al markets, in each
model the last equation contains the target markets (foreign exchange rate or stock
exchange rate market) (See Eq. 3.10). For a comprehensive illustration of the results, we
utilize different clustering schemes: isolation of origin markets or target markets (See

Appendix 11).

40 Stationartiy of the series are test by conventional tests, such as serial correlograms and augmented
Dickey-Fuller unit root tests. The number of equations, m, corresponds to seven in the macro level models.
41 Applying this procedure we estimate about 168 simultaneous equations modelsin total .
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Each exogenous shock is determined according to the residual of the related variable that is
determined through a Vectorautoregressive model (VAR), consisting of the relevant
variables as described in Eg. (3.10)*2. Hereby, we follow a Cholesky decomposition in
order to account for the impulse responses of the endogenous variables. We apply Sims
(1980) structural VAR approach; a recursive economic structure with the most endogenous
variable ordered last is applied®. In our specifications of VAR models we select the
greatest markets in size as most exogenous and the smallest markets as the most

endogenous variable.
3.4 Propagation of excessive volatility
3.4.1 Macro level models

The results for the macro level models are presented in the Tables 3.6 in Appendix I1. The
contagious effects on each country are more widely originated in the currency markets than
in the stock exchange markets, except for Germany. Germany has a nominated
representative role in the models. The reason why Germany is less subjected to contagious
effects can be explained through the dynamics in the European currency union. The
volatility of currency flows, with respect to the Euro, is absorbed within the robust block of
a currency with a common central bank. In general, if financial contagion occurs from one
country to another country in the stock markets, contagion is carried out in the currency

markets for the same countries in same way. For instance, if the DAX is transmitting

42 The normality and heteroskedasticy in the VAR models are tested by conventional tests such as serial
correlation LM tests, Jarque-Bera normality tests, White heteroskedasticy tests, and stability test of the
coefficients. We do not display the tests results due to space limitation and focus on the results of the models.
However, they are available upon reguest.

4 Favero (2001, p.165)
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contagion to the Dow Jones, the German Mark or EURO* is similarly transmitting
contagion on the US Dollar.

The results show a close relationship between contagion and interdependence. If there is
interdependence between two markets, the contagious effects are more apparent.
Nonetheless, interdependence and contagion are more loosely connected in the stock

exchange markets.

Special cases are provided when there is no interdependence, however, contagion is
apparent. This case is given once in both market types. for foreign exchanges, UK
originated contagion in Turkey; for stock exchanges, Dow Jones originated contagion in
Mexico. A probable explanation is delivered by the propagation of a continental shock.
Although, on the global macro level, the interdependence is not significantly high,
intra-continental relations in commodity and capital inflows are obviously linked together.
An excessive turbulence in a country within the same continent (global micro level)

generates substantial spillover effects that is observable on the macro level.

The number of interdependence cases without contagion is more frequent in the stock
exchange markets. The high rate of globa institutional investments with similar origin
stimulate a wide share of correlated movements in the global stock exchange markets. The
interdependence is more intensified than in the foreign exchange markets, so that the

modified nonlinear behaviour isless pressing in times of turbulence (non-normality).

3.4.2 Extracted micro level models

Macro level models show the most dominant interdependence and contagion cases.
However, multicollinearity in the estimated coefficients could be a potential drawback in
such large models. We therefore construct extracted micro level models with the purpose of
achieving more accurate results for the composition of interdependence and contagion.
Nonetheless, these models will surely suffer from information loss. According to our
model specification the interaction throughout both market types can be investigated (See

4 Note, that after the introduction of the Euro, the contagion discourse for Germany has to be considered in the context
of the European currency union, at least for the foreign exchange market.
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Eg. 3.10). The results for the micro level models are presented in the Tables 3.7 and the
clustering schemes areillustrated in Tables 3.2 and Tables 3.3 in Appendix I1.

For leading financial centers contagion cases in the foreign exchange markets are higher
than in stock exchange markets. A potential reason is that leading currencies serve as main
transaction units. They fulfill the function of intermediation of international transactions.
Due to this function the currencies are always subject to speculative intentions, and thus

accommodating arisk of extreme fluctuations.

In the case of emerging markets and China, stock exchanges are more affected from
contagion cases. Some explanation is given by investment portfolios in emerging markets.
Investment portfolios typically are originated from leading global institutions and therefore
achannel of potential turbulence propagation.

Further considerations show that trade partners are obviously originators of contagion,
especialy in emerging markets. Stock exchange markets as contagion sources follow the
analogy of corresponding FDI partners: Close FDI relations expose the risk of contagion
for stock exchange markets.

In general, it can be observed that foreign exchange markets are more exposed to
contagion. Germany and UK follow and exceptional pattern. Although the share of Turkey
is subordinated in trade and FDIs, Turkey does create contagion in both market types for

the macro level aswell asin the micro level models.

More detailed financial relationships are illustrated in such micro level models®.
Compared to the macro level models number of contagion occurrence is more frequently
originated from foreign exchange markets. Contagion originating from stock exchanges are
about equal to the cases in macro models. Interdependence originating from stock markets
are higher detailed than macro level models. The results for foreign exchange market are
divergent, yet, resembling the macro model results; USA and Turkey have detailed results

asin the contagion case.

4 For example, the pure contagion case for Dow Jones on the Mexican stock exchange in the macro model, exhibits now
interdependence for both markets in the micro model.
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3.5 Discussion

As mentioned in the previous sections the phenomena of interdependence and contagion
relationships should be analyzed under various real economic or financial linkages such as
(commodity) trade, FDI, and speculative cash flows.

It is apparent that the markets with high a contagion-interdependence ratio have
undiversified FDI partnership relations and very dominant trade partners. The ability of
markets to take global financial sidestep are restricted by the lack of diversification of
interdependencies and incompl eteness of the markets in the sense of Allen and Gale (2000).
Analogously to the Kenen's argument, that diversified industrial structure in each country
reduces the size of aggregate country-specific shocks in the context of optimal currency
areas, diversified trade and capital inflow structure reduces the amount of exposure to
contagion. In other terms, the reaction flexibility to evade the shocks increases by the

degree of diversification in trade and capital flows.

The results for Germany has to be examined with respect to the common dynamics of the
common currency area. The wide range of commodity trade, industrial and financial
linkages within the Euro area creates a buffer zone, concerning cross-border contagion,

despite the huge variety of international capital flows from outside of the monetary area®.

One of the most exposed markets to contagion is the United Kingdom. Close relationships
to the USA and the Euro Area open substantial channels of contragion transmission. Deep
connectedness of economic markets in financial issues, as well as in commodity trade,
appears to open new transmission channels of external shocks.

In the case of China two aspects reflect the low contagion rate. The Y uan has synthetically
been suppressed in its value in order the gain competitiveness of the Chinese economy in
international trade markets. Due to the fixed value, the Y uan does not response to externa

4 Thisis one of the main motivations to establish amonetary union asin the case of the Euro. Concerning
this function of abuffer zone, that is softening the ‘nonlinear’ or speculative behavior of the capital flows. In
the case of Germany, this goal seems to be achieved, while keeping in mind the position of i.e. UK with a
higher rate of contagious effects.
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spillover effects. Beside contagion some sort of insensitiveness in the case of
interdependence is observable. Surely, keeping China's leadership in mind, the inclusion of
the Asian markets would give here more accurate explanations. Another aspect is the
powerful stance of the Chinese economy as one of the largest world economies in
industrial production and GDP. The huge diversification in the industrial production
delivers afurther explanation for the robust position against contagion exposure.

Japanese markets reflect the robust stance of the economy. Despite the high order of
interdependence, the contagion ratio is low. The second largest economy pursues the role
as a kind of price setter in the global markets. Furthermore, apart from being subject to
contagion, Japan is one of the maor contagion creators. Turbulences in the Japanese
markets spill over to other globally linked markets. This circumstance is reflected in the
high significance of the results.

The results for the Turkish markets reflect the narrow relationships of the economy,
especially concerning the trade partners in the EU. European countries as the dominant
trade partners can be regarded as a weakness toward contagion exposure. Similarly, the
dominant interdependence with the USA and Europe, concerning the FDIs, generates a
further risky position in exposure to contagion. Simultaneously, this means that Turkey is
linked between two powerful economic blocks, which open two substantial channels of
financial shock transmission and are reducing the flexibity of evading from potential
shocks.

The US markets exhibit a high order of interdependence (including weak interdependence),
however a relative low contagion ratio. As in the case of Japan, the US economy is
dominating the international capital markets. Thus, the oppposite direction of contagion is

prevailing: Us markets are one of the main sources of contagious effects.

The high order of contagion in Mexican markets reflects the exposure to the financial
markets. The dominant role of the USA as the fundamenta trade and FDI partner can be
mentioned as the most illustrative case for the contagion exposure with insufficient

diversification in commodity and capital flows. The high significance level in results
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indicate the strong linkage to the US markets.

Despite the loss of information in the micro models, the differentiation between
interdependence and contagion effects are more visible. In the case of contagion without
any observable financial interdependence, speculative capital flows, beside FDIs and trade
are to be considered as a explanatory factor in contagion.

The higher order of interdependence originating from stock markets for micro level models
indicates that deep linkages among stock markets are prevailing on further consideration. A
significant turmoil in a cross-border stock exchange market will be anticipated to have
transmission effects on the domestic market, due to the tied interdependent relations.: The
coincidence of contagion and interdependence cases in macro and micro level models,
which are originating from stock markets, can be interpreted as a case of structurally

anticipated shock transmission.

Interdependence in foreign exchange markets are globally constructed. Contagion, yet, in
this constellation is more apparent in micro level models. Turbulences or nonlinearities in
the exchange rates spill over more widely as a global phenomenon, sometimes without any
obviously reasoned economic explanation. An important consideration is given by the fact
that, according to our model, turbulences occur endogenously in the domestic markets.
Instantaneously, these domestic nonlinear behaviour is transmitted internationally. The risk
that the foreign market has not anticipated the domestic turbulence should not be neglected.
Preparedness of the foreign markets against a domestic shock is a central aspect of
contagion. The circumstances, under which the shock occurs, define the extent to which
the shocks can be absorbed: the financia system and the economic stance are important

indicators under this consideration.

3.6 Conclusion

In this chapter we analyze the transmission mechanisms of endogenous excessive volatility

to another international financial market. Central patterns in the obtained results can be

observed, when considering the transmission of contagion effects.
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Interdependence between two centers is a centra phenomenon. If a country has strong
relations with two dominating central financial markets, its markets severely suffer from
contagion. In this stance the foreign economic surroundings (foreign linkages) do not build
a buffer zone, the lack of own real economic activities/production is more apparent. In the
contagion related discourse these kind of markets are, roughly speaking, tight on edge;

fundamental propagation channels of turbulences are opened consequently.

Diversification in financial and real economic linkages is another further key aspect of the
results. FDI and trade diversification loosens the tension of direct interdependence, and
somewhat unilateral dependence for emerging markets. Consequently, exposure to
contagion is higher without diversification in partner markets. Another interesting pattern
is that contagious effects in the foreign exchange markets are higher than in stock
exchange markets. Indisputably, the role of speculative flows and the intensity of market

transactions are to be addressed as explanatory reasons.

Central financial markets with high production level exhibit a price setter behaviour. They
propagate a source of contagion with global impact, rather than being subjected to
contagion. In this case diversification is not as important as in the case of small adjunct

market places.

Conclusively, it can be followed that contagion can be perceived as a phenomenon of
international capital flow dynamics, acceleration of capital and intensity of capital markets.
However, real economic output and a robust financial system stem the effect of contagion.
Financial architecture of control and monitoring systems, concerning capital flows,
regulation of international financial markets or at least basic rules in coherence with
domestic financial systems should be considered for structural absorption of unanticipated

turbulences in international markets.
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APPENDIX |

Note: The following abbreviations are used throughout the A ppendix:

US, UsDallar, DW, Dow Jones Index,

GER, German Mark or Euro (since 2000), DAX, Stock exchange Index — Frankfurt,
UK, Pound Sterling, FTSE, Stock exchange Index — London,
JP, Japanese YEN, NIKKEI, Stock Exchange- Tokyo,

CN, Chinese Y uan, HNG, Hang Seng Index,

TR, Turkish Lira, Stock Exchange- Istanbul, IMKB,

MEX, Mexican Peso MEXB, Stock Exchange Mexico

Tables 3.1 VaR models, GARCH estimation

Table 3.1a VaR models - foreign exchange markets, GARCH estimation

us GER UK
Coefficient p-value Coefficient  p-value Coefficient p-value

Mean Equation

C -326.10° 0.5203 0.0001 0.1562 0.0001 0.0274
AR(1) -0.0188 0.1811
Variance Equation
@ 8.11.10°® 0.0057  292.107 0.0013 2.10-107 0.0016
a 0.0394 0.0000 0.0373 0.0000 0.0444 0.0000
B 0.9572 0.0000 0.9567 0.0000 0.9506 0.0000
Decision Criteria
AIC -8.1631 -7.2940 -7.5672
SIC -8.1570 -7.2866 -7.5611
Q (20) 21.823 0.350 17.562 0.616 17.164 0.642
Q*(20) 13.2%8 0866 2081 0.347 9.7450 0.973
ARCH-LM 0.8452 0.3823 0.9692
Log likelihood 21919 19568 20319

Note: The following abbreviations are used: US, Us Dollar, GER, German Mark or Euro (since 2000), UK,
Pound Sterling.
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Table 3.1b VaR models - foreign exchange markets, GARCH estimation

JP CN TR
Coefficient p-value Coefficient  p-value Coefficient p-value

Mean Equation

C 6.82.10° 0.3967  263.10° 0.0255 0.001223 0.0000
AR(2) -0.004164 0.8166
Variance Equation
@ 5.14-107 0.0002  269.10% - 1.68-10° -
o 0.033649 0.0000  0.004031 0.0000 0.758596 0.0000
B 0.956236 0.0000 0.995969 0.0000 0.240951 0.0000
Decision Criteria
AlIC -7.248469 -11.13590 -7.070696
SIC -7.242333 -11.12971 -7.065787
Q (20
22.401 0.319 0.0147 1.000 5.8684 0.999
Q2 (20) 12.660 0.891 0.0147
1.000 0.6477 1.000
ARCH-LM 0.7614 1.000 1.000
Log likelihood 19463.51 29559.68 18985.28

Note: The following abbreviations are used: JP, Japanese YEN, CN, Chinese Yuan, TR, Turkish Lira.

Table 3.1c VaR models - foreign exchange markets, GARCH estimation

MEX
Coefficient  p-value

Mean Equation

C -0.000142 0.0156
AR(1)
Variance Equation
0] 1.06-10° 0.0000
o 0.213569 0.0000
B 0781465  0.0000
Decision Criteria
AIC -7.739377
SIC -7.732110
Q (20) 25.911 0.169
Q2 (20) 0.1281 1.000
ARCH-LM 1.0000

Log likelihood 17012.28

Note: The following abbreviations are used: Mex, Mexican Peso.



Table 3.1d VaR models - stock exchange markets, GARCH estimation

DW DAX FTSE
Coefficient  p-value  Coefficient  p-value Coefficient p-value

Mean Equation

C 0.000658 0.0000 0.000810 0.0000  0.000508 0.0000
AR(1) -0.005949 0.6963
Variance Equation
2 7.61.107 0.0001 1.37-10° 0.0001 1.01.10° 0.0000
a 0.070771 0.0000 0.080243 0.0000 0.081202 0.0000
B 0.924139 0.0000 0.914586 0.0000 0.911557 0.0000
Decision Criteria
AlIC -6.570721 -6.009133 -6.466716
SIC -6.564059 -6.002471 -6.458721
Q (20) 29.562 0.077 32.579 0.038  23.227 0.228
2
Q° (20) 16.013 0.716 1.7191 1.000 26.681 0.112
ARCH-LM 0.7107 1.000 0.1534
Log likelihood 16011.28 14643.25 15755.69

Note: The following abbreviations are used: DW, Dow Jones Index, DAX, Stock exchange Index - Frankfurt,
FTSE, Stock exchange Index - London.

Table 3.1e VaR models - stock exchange markets, GARCH estimation

NIKKEI HNG IMKB
Coefficient p-value Coefficient  p-value Coefficient p-value

Mean Equation

C 0.000218 0.2140 0.000754  0.0000 0.001840 0.0000
AR(1)
Variance Equation
@ 2.84.10° 0.0000  159.10° 0.0002 1.00-10° 0.0000
a 0.080340 0.0000 0.065121  0.0000 0.102139 0.0000
B 0.909882  0.0000 0.930379  0.0000 0.887625 0.0000
Decision Criteria
AIC -5.737049 -5.694835 -4.661476
SIC -5.730289 -5.688143 -4.654769
Q (20) 5.6865 0.999 52.662 0.0000 24.099 0.238
2
Q% (20) 0.017 1000  17.367 0629 80502 0.992
ARCH-LM 1.000 0.6631 0.9991
Log likelihood 13739.50 13803.59 11271.79

Note: The following abbreviations are used: NIKKEI, Stock Exchange- Tokyo , HNG, Hang Seng Index,
Stock Exchange- Istanbul, IMKB.

85



Table 3.1f VaR models - stock exchange markets, GARCH estimation

MEXB
Coefficient  p-value

Mean Equation

C 0.001095 0.0000
AR(1) 0.125819 0.0000
Variance Equation
@ 4.10-10°  0.0000
[0 0.101210  0.0000
B 0.885920  0.0000
Decision Criteria
AIC -5.719721
SIC -5.711726
Q (20) 29.047 0.065
Q2 (20) 34.137 0.018
ARCH-LM 0.029
Log likelihood 13936.38

Note: The following abbreviations are used: MEXB, Stock Exchange Mexico.
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APPENDIX I1

Tables 3.2 Micro level models - Contagion, Clustering scheme

Weak relations in interdependence or contagion are given in brackets

Table 3.2a Stock exchange markets as originating markets

Origin Market Target Market Origin Market Target Market
» HNG » HNG
DW > UK DAX > (P
> DAX > (UK)
> MEXB
Table 3.2b Stock exchange markets as originating markets
Origin Market Target Market Origin Market Target Market
> IMKB > DW
FTSE > GER NIKKEI > GER
> MEX
Table 3.2c Stock exchange markets as originating markets
Origin Market Target Market Origin Market Target Market
» Us » Us
HNG > MEXB > P
IMKB > FTSE
> UK
> MEXB

Table 3.2d Stock exchange markets as originating markets
Origin Market Target Market

MEX > CN
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Table 3.2e Forex markets as originating market

Origin Market Target Market

> IMKB
> JP

us » UK
» FTSE
> MEXB

Table 3.2f Forex markets as originating market

Origin Market Target Market
> TR
» US
UK > JP
» MEXB

Table 3.29 Forex markets as originating market

Origin Market Target Market

% DW

% HNG
TR o~ P

% FTSE

% GER

% DAX

< MEXB

Table 3.2h Forex markets as originating market

Origin Market Target Market
> IMKB
MEX > US
> (JP)
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Origin Market

Target Market

GER

> TR
> FTSE
> MEXB

Origin Market

Target Market

JP

> TR

us
DW
UK
DAX
(FTSE)

YV V V V V

Origin Market

Target Market

CN

< DW

o P

< NIKKEI
< MEXB




Tables 3.3 Micro level models - Interdependence, Clustering scheme

Weak relations in interdependence or contagion are given in brackets

Table 3.3a Stock exchange markets as target markets

Target Market Origin Market Target Market Origin Market
< IMKB < DW
o TR < IMKB

DW % DAX DAX ¢ (TR
% FTSE % FTSE
< (NIKKEI) < MEXB
% CN
% HNG
% MEXB

Table 3.3b Stock exchange markets as target markets

Target Market Origin Market Target Market Origin Market
%« DW % US
% US < IMKB

FTSE % IMKB NIKKEI < (FTSE)
< TR < CN
& P < HNG
< NIKKEI < MEXB
<% MEXB s MEX
% (MEX)

Table 3.3c Stock exchange markets as target markets

Target Market Origin Market Target Market Origin Market
< DW < DW
% US * (U

HNG « DAX IMKB < DAX
% UK % FTSE
< NIKKEI < NIKKEI
< MEXB % (CN)
o TR

89



Table 3.3d Stock exchange markets as target markets

Target Market

Origin Market

MEXB

% DW

% US

* TR

< DAX

< GER

< FTSE
% UK

% NIKKEI
% HNG

Table 3.3e Stock exchange markets as origin markets

Origin Market

Target Market

DW

IMKB
FTSE
HNG
GER
DAX
MEXB

YV V. V V V V

Table 3.3f Stock exchange markets as origin markets

Origin Market

Target Market

FTSE

TR
IMKB
us

DW

JP
(NIKKEI)
GER
DAX
MEXB

YV V.V V V V V VYV V
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Origin Market

Target Market

DAX

IMKB
us
DW
JP

UK
MEX
MEXB

YV V V V V VYV V

Origin Market

Target Market

NIKKEI

IMKB
us
(DW)
HNG
FTSE
GER
MEX

YV V.V V V V V




Table 3.3g Stock exchange markets as origin markets

Origin Market Target Market
> DW
» MEX
HNG > MEXB

Table 3.3h Stock exchange markets as origin markets

Origin Market

Target Market

MEXB

DW

CN
HNG
NIKKEI
FTSE
GER
DAX

YV V.V V VYV V V

Table 3.3i Foreign exchange markets as origin markets

Origin Market

Target Market

us

TR
(CN)
HNG
JP
NIKKEI
UK
FTSE
GER
MEX
MEXB

VvV V.V V V V V VYV V VY
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Origin Market

Target Market

IMKB

(U9
DW
(JP)
NIKKEI
UK
FTSE
GER
DAX

YV V.V V V V V VY

Origin Market

Target Market

GER

> TR
> P
> MEXB




Table 3.3] Foreign exchange markets as origin markets

Origin Market Target Market Origin Market Target Market
> TR » US
> US > HNG

JP » CN UK > P
> UK > MEXB
> FTSE

Table 3.3k Foreign exchange markets as origin markets

Origin Market Target Market Origin Market Target Market
> (IMKB) > DW
> (U > HNG
CN > DW TR > P
> P > FTSE
> NIKKEI > (DAX)
» MEXB » MEXB

Table 3.3l Foreign exchange markets as origin markets

Origin Market Target Market
> P

MEX » NIKKEI
> (FTSE)
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Tables 3.4 Macro level models - Contagion, Clustering scheme

Weak relations in interdependence or contagion are given in brackets

Table 3.4a Stock exchange markets as target markets

Target Market Origin Market Target Market Origin Market
< DW < DW

DW < DAX DAX < IMKB
< IMKB < NIKKEI
< NIKKEI < DAX

Table 3.4b Stock exchange markets as target markets

Target Market Origin Market Target Market Origin Market
< FTSE NIKKEI < NIKKEI

FTSE < IMKB
% (NIKKEI)

Table 3.4c Stock exchange markets as target markets

Target Market Origin Market Target Market Origin Market
< DW < DW

HNG % (DAX) IMKB % (FTSE)
% HNG % IMKB

Table 3.4d Stock exchange markets as target markets

Target Market Origin Market
MEXB < DW
% MEXB
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Table 3.4e Foreign exchange markets as target markets

Target Market Origin Market
<+ CN
o P
us % GER
<+ MEX
< UK

Table 3.4f Foreign exchange markets as target markets

Target Market Origin Market
s P

UK < TR
< UK
% US

Table 3.4g Foreign exchange markets as target markets

Target Market Origin Market

CN % CN

Table 3.4h Foreign exchange markets as target markets

Target Market Origin Market
MEX % Us
% (MEX)
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Target Market Origin Market
GER TR
Target Market Origin Market
% CN
JP < GER
<+  MEX
% US
Target Market Origin Market
% GER
TR < TR

& (UK)




Tables 3.5 Macro level models - Interdependence, Clustering scheme

Weak relations in interdependence or contagion are given in brackets

Table 3.5a Stock exchange markets as target markets

Target Market Origin Market

< DAX

< FTSE
DW < HNG

< IMKB

< NIKKEI

Table 3.5b Stock exchange markets as target markets

Target Market Origin Market

% DW

< HNG
FTSE < IMKB

< MEXB

< NIKKEI

Table 3.5¢ Stock exchange markets as target markets

Target Market Origin Market
< DW
HNG % DAX
% MEXB

Table 3.5d Stock exchange markets as target markets

Target Market Origin Market
MEXB < FTSE
% HNG
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Target Market

Origin Market

DAX

< DW

< HNG

»  IMKB
% NIKKEI

-

Target Market

Origin Market

NIKKEI

% (DW)
& DAX
% HNG
& IMKB

Target Market

Origin Market

IMKB

% DW
% DAX
» (FTSE)




Table 3.5e Foreign exchange markets as target markets

Target Market Origin Market

> P
% (GER)

us % MEX
& UK
& CN

Table 3.5f Foreign exchange markets as target markets

Target Market Origin Market
o JP

UK < MEX
<+ TR
% US

Table 3.59 Foreign exchange markets as target markets

Target Market Origin Market

CN - nomarket

Table 3.5h Foreign exchange markets as target markets

Target Market Origin Market
MEX < (P
% US
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Target Market Origin Market
GER P

<+ TR
Target Market Origin Market

% CN

< GER
JP < MEX

% US

% UK
Target Market Origin Market
TR (P

% GER




Tables 3.6 Macro level modd results

Note: Weak interdependence and contagion are defined as a P value above 10%

significance level. Weak interdependence is noted in round brackets, weak contagion is

noted in square brackets.

Table 3.6a Stock exchange markets as origin markets

Origin Market ~ Target Market Interdependence  Pvalue Contagion Pvalue
> DW 0.3372 0.0000
» DAX 1.3587 0.0000 -0.3617 0.0000
DW » (NIKKEIl) 0.0772 0.1188
> FTSE 0.0649 0.0045
> HNG 0.1494 0.0000 -0.2037 0.0253
> IMKB -0.2620 0.0000 0.2834 0.0474
> MEXB 0.1622 0.0567
Table 3.6b Stock exchange markets as origin markets
Origin Market ~ Target Market Interdependene  Pvalue Contagion Pvalue
> DW 0.6706 0.0000 0.2367 0.001
DAX » DAX -0.2219 0.0084
» NIKKEI -0.0658 0.0567
> IMKB 0.2722 0.0000
» [HNG] 0.0966 0.0000 -0.2070 0.1296
Table 3.6¢c Stock exchange markets as origin markets
Origin Market ~ Target Market Interdependence Pvalue Contagion Pvaue
> DwW 0.0229 0.0205
FTSE » FTSE 0.9926 0.0000
» HNG -0.0508 0.0241
» [IMKB] 0.1113 0.0016 -0.2155 0.1345
» MEXB  0.0981 0.0000
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Table 3.6d Stock exchange markets as origin markets

Origin Market ~ Target Market Interdependence Pvalue Contagion Pvalue
> [DW] 0.6751 0.0000 -0.0131 0.1561
NIKKEI » NIKKEI 1.0004 0.000
» DAX 1.3414 0.0000 0.0235 0.0726
» [FTSE] 0.0218 0.0573 -0.0214 0.1315
Table 3.6e Stock exchange markets as origin markets
Origin Market ~ Target Market I nterdependence Pvalue Contagion Pvalue
» HNG 1.0043 0.0000
HNG > DW -0.0343 0.0000
> P -0.0443 0.0391
» DAX 0.0383 0.0000
» FTSE -0.022 0.026
» MEXB  0.098608 0.0000
Table 3.6f Stock exchange markets as origin markets
Origin Market  Target Market Interdependence Pvalue Contagion Pvaue
> DW -0.02149 0.0000 0.0257 0.07
IMKB » DAX 0.0461 0.0000 -0.0471 0.0186
> NIKKEI 0.025417 0.0758
> FTSE 0.026 0.0001 -0.0624 0.0041
» IMKB 1.0043 0.0000
Table 3.6g Stock exchange markets as origin markets
Origin Market ~ Target Market I nterdependence Pvalue Contagion Pvalue
MEXB > MEXB 0.99086 0.0000
» HNG 0.0976 0.0000
» FTSE 0.0451 0.0000
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Table 3.6h Foreign exchange markets as origin markets

Origin Market Target Market Interdependence Pvalue Contagion Pvalue
» US 0.0798 0.0115
us > JP 1.7252 0.0000 0.1163 0.0816
> UK -1.5131 0.0000 0.1034 0.0554
> [MEX]  0.1784 0.0010 -0.1747 0.1323
Table 3.6i Foreign exchange markets as origin markets
Origin Market Target Market I nterdependence Pvalue Contagion Pvaue
> [(U9)] 0.0098 0.1217 -0.0306 0.1374
GER > P -0.0370 0.005 0.0738 0.0828
» GER 0.9956 0.0000
> TR -0.7699 0.0436 -3.8576 0.0017
Table 3.6] Foreign exchange markets as origin markets
Origin Market Target Market Interdependence Pvalue Contagion Pvalue
» US 0.4175 0.0000 -0.1455 0.0000
JP > JP 0.5737 0.0000
> GER -0.04 0.0415
> UK 0.4814 0.0000 -0.0906 0.0002
> (TR) -0.7711 0.1027
> (MEX)  -0.0436 0.1184
Table 3.6k Foreign exchange markets as origin markets
Origin Market Target Market I nterdependence Pvalue Contagion Pvaue
» US -0.5450 0.0000 0.1217 0.0000
UK > P 0.7469 0.0000
» UK 0.3736 0.0000
> [TR] 2.0872 0.1132

99



Table 3.6] Foreign exchange markets as origin markets

Origin Market Target Market Interdependence Pvalue Contagion Pvalue
» US -0.1424 0.0002 0.1426 0.0002
CN > P 0.7138 0.0000 -0.714 0.0000
> CN 1.0013 0.0000

Table 3.6m Foreign exchange markets as origin markets

Origin Market Target Market I nterdependence Pvalue Contagion Pvalue
» GER -0.005 0.0078 0.0042 0.0571
TR » UK -0.0023 0.065 0.0028 0.0055
> TR 1.1043 0.0000

Table 3.6n Foreign exchange markets as origin markets

Origin Market Target Market I nterdependence Pvalue Contagion Pvaue
> US 0.0177 0.0003 -0.021 0.0493
MEX > P -0.0369 0.0002 0.0493 0.0218
» UK 0.017 0.035
> MEX 1.026 0.0000
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Tables 3.7 Micro level moddl results

Note: Weak interdependence and weak contagion are defined as a P value above 10%

significance level. Weak interdependence is noted in round brackets, weak contagion is

noted in square brackets.

Table 3.7a Stock exchange markets as target markets

Target Market Origin Market Interdependence Pvalue  Contagion PVaue
% IMKB 0.0241 0.0001
% TR 0.0055 0.0572  -0.0065 0.0579
DW % DAX 0.6853 0.0000
* (P -0.0339 0.1300  -0.1449 0.0091
% FTSE 0.1238 0.0000
% (NIKKEI) -0.0339 0.1300  0.9961 0.0000
% CN -0.3135 0.0353 0.3157 0.0342
% HNG -0.04 0.0000
% MEXB -0.0199 0.0788
Table 3.7b Stock exchange markets as target markets
Target Market Origin Market Interdependence Pvalue  Contagion PVaue
% DW 1.3612 0.0000  -0.3608 0.0000
DAX < [P -0.1215 0.1174
% IMKB 0.0723 0.0000
% [(TR)] 0.0066 0.1061  -0.0075 0.1249
% FTSE 0.1574 0.0000
% MEXB 1.0068 -0.0367
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Table 3.7c Stock exchange markets as target markets

Target Market Origin Market Interdependence Pvalue  Contagion PVaue
< DW 0.1402 0.0000 -0.1274 0.0451
% US -0.3155 0.0000  0.4603 0.001

FTSE % IMKB 0.0303 0.0000  -0.0628 0.0038
% [TR] 0.0071 0.0981  -0.0080 0.1164
% DAX 0.088 0.0000
% GER 0.9683 0.0000
o [P -0.0638 0.0165 0.0930 0.1059
< NIKKEI 0.0204 0.0703
% MEXB 0.0401 0.0006
% (MEX) 0.0332 0.1129

Table 3.7d Stock exchange markets as target markets

Target Market Origin Market I nterdependence Pvalue  Contagion PVaue
% US -0.5791 0.0000
< IMKB 0.0246 0.0832

NIKKEI % (FTSE) 0.0468 0.1371
% CN 1.6596 0.0000 -1.6589 0.0000
% HNG -0.0469 0.0240
% MEXB 0.1056 0.0074
% MEX 0.0924 0.0393

Table 3.7e Stock exchange markets as target markets

Target Market Origin Market Interdependence Pvalue  Contagion PVaue
% DW -0.0656 0.0038  -0.1768 0.049
% US -0.1078 0.0678

HNG <% DAX -0.2834 0.0365
% UK 0.0889 0.0266
< NIKKEI -0.0239 0.0221
% MEXB 0.105 0.0000
% TR 0.009425 0.0411  -0.0124 0.0233
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Table 3.7f Stock exchange markets as target markets

Target Market Origin Market Interdependence Pvalue  Contagion PVaue
< DW 0.1336 0.0003
& (US) 0.6289 0.0353

IMKB % DAX 0.1104 0.0000
s [FTSE] 0.1283 0.0003 -0.2001 0.1569
o P -0.7381 0.0391 0.2304 0.0919
< NIKKEI 0.0461 0.0857
< [(MEX)] 0.2506 01215  -0.1526 0.1243
% (CN) 0.1058 0.1151

Table 3.7g Stock exchange markets as target markets

Target Market Origin Market I nterdependence Pvalue  Contagion PValue
< DW -0.0602 0.0046 0.1504 0.0734
% US 0.1315 0.0171 -0.5649 0.0014
% [IMKB] -0.0485 0.1034

MEXB o TR -0.0121 0.0042 0.0166 0.0009
% DAX -0.030 0.0428
% (GER) -0.0983 0.0309 0.2404 0.0309
% FTSE 0.0824 0.0001
% UK -0.1311 0.0005 0.3926 0.0006
% CN 0.6668 0.0029 -0.6614 0.0032
s [HNG] 0.0977 0.0000 -0.1717 0.1519

Table 3.7h Foreign exchange markets as target markets

Target Market Origin Market I nterdependence Pvalue  Contagion PValue
% (IMKB) 0.0036 0.1411 -0.0155 0.0598
% DAX -0.0168 0.0020

us % FTSE -0.0258 0.0000

% UK -0.6874 0.0000 0.2297 0.0000
o JP 0.5501 0.0000 -0.2327 0.0000
s NIKKEI 0.5233 0.0000
% (CN) 0.0026 0.1257
s HNG -0.0641 0.050
% (MEXB) -0.0058 0.1698 0.0315 0.0259
% MEX 0.0150 0.0510
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Table 3.7i Foreign exchange markets as target markets

Target Market Origin Market I nterdependence Pvalue  Contagion PValue
% DW -0.0333 0.0003
% US 0.0417 0.0750 -0.2338 0.067
GER < IMKB 0.0723 0.0000
% TR 0.99267 0.0000
% FTSE 0.0160 0.0741 -0.069 0.0584
s NIKKEI -0.0248 0.0830 0.0235 0.0059
% MEXB -0.0114 0.0880
Table 3.7] Foreign exchange markets as target markets
Target Market Origin Market I nterdependence Pvalue  Contagion PValue
< DW -0.0670 0.0098
< US -1.2988 0.0000 0.3181 0.0001
< IMKB 0.0307 0.0000 -0.0653 0.0026
UK < (DAX) -0.0294 0.0263 -0.0803 0.1156
o JP -0.3424 0.0000 0.2487 0.0000
< TR -0.0034 0.059
< (MEX) 0.0332 0.1129
Table 3.7k Foreign exchange markets as target markets
Target Market Origin Market I nterdependence Pvalue Contagion PVaue
% US 1.4302 0.0000 -0.4276 0.0001
< IMKB 0.0227 0.0916 0.9936 0.0000
JP % TR -0.9170 0.0000 0.0048 0.0000
% [DAX] -0.0160 0.0139 0.0856 0.1244
% GER -0.0266 0.0981
% FTSE -0.0251 0.0045
% UK -0.3569 0.0000 0.1444 0.0036
% CN 0.8361 0.0000 -0.8338 0.0000
< [(MEX)] -0.0201 0.1059 0.0409 0.1270
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Table 3.71 Foreign exchange markets as target markets

Target Market Origin Market Interdependence Pvalue  Contagion PVaue
% (US) 0.1903 0.1316

CN * P 0.1991 0.0190
% MEXB 0.0017 0.0313  -0.0975 0.0005

Table 3.7m Foreign exchange markets as target markets

Target Market Origin Market Interdependence Pvalue  Contagion PVaue
% US -0.9181 0.0883
% GER -0.6802 0.0436  -3.2560 0.0025

TR % FTSE 0.6697 0.0008
% [UK] 1.6652 0.1377
% [P -0.7381 0.0391  -2.7638 0.1435
% TR
% (MEX) 0.2506 0.1215

Table 3.7n Foreign exchange markets as target markets

Target Market Origin Market I nterdependence Pvalue  Contagion PValue

% US 0.1018 0.0041  -0.2271 0.0496
% (DAX) 0.0146 0.1073

MEX % NIKKEI 0.0389 0.0001  -0.0375 0.0023
% HNG -0.0167 0.0490
o TR -0.0121 0.0042
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APPENDIX 111

3.1 Figures - FDI and Trade distributions for sample countries with exclusion of China as
exporting country of commodity and FDIs. All data (annual frequency) is obtained from
OECD database (1993-20009).
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3.1b Trade distributions in percentage points
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Table 3.2a China’s Export 2010
(in$ billion)
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Table3.2b China’s Import 2010
(in $ billion)

200
180
160 -
140
120
100
80 +
60 +
40
20
0+ T T T
Japan South Korea Taiwan  UnitedStates ~ Germany

Source: PBC General Administration of Customs,
China’s Customs Statistics

Table 3.2c FDI Inward 2009 (in $ billion)
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