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Modelling CAR Export from Slovakia to the United
Kingdom - Vector Error Correction Approach

Renata Pitoniakova’

Abstract: The aim of the article is to identify determinants of export of road vehicles
from Slovakia to the United Kingdom. The Error correction model is based on monthly
data from January 2008 to November 2018. The modelling identifies short and long-run
effects of real effective exchange rate, inflation rate and industrial production on foreign
demand of transport equipment. The real effective exchange rate indicates competitive-
ness of domestic producers towards most important trade partners, inflation rate of Slo-
vakia is a proxy for macroeconomic environment and industrial production of the UK
stands in for the income variable. The results suggest that export of road vehicles is in
the long-run impacted by exchange rate and industrial production. The appreciation of
exchange rate reduces export from SR to the UK while rising income increases foreign
demand. In the short-run trading with motor vehicles is impacted by all three explanato-
ry variables. The Error correction term indicates that roughly 30 % of disequilibrium in
the previous month will be corrected in the current month. The implications are for
governing bodies to manage the current commodity framework which is at present
mainly oriented on machinery and transport equipment and to support companies from
other industries aiming to create more diversified export commaodity structure.
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Introduction

The car production ranks Slovakia among world leaders. Nearly 200 cars per 1000 in-
habitants were manufactured in 2018. There are four car factories on the territory of
Slovakia: Volkswagen Slovakia in Bratislava (since 1991), PSA Peugeot Citroén Slo-
vakia in Trnava (since 2003), Kia Motors Slovakia in Zilina (since 2004) and Jaguar
Land Rover in Nitra (since 2018). Slovakia is small and open economy; the share of
export to GDP achieved 101.5 % in 2017 showing a great importance of foreign de-
mand for economic activity. The UK is Slovakia’s eighth largest export market with two
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dominating items: cars and screens, together accounting of nearly 60 % of the total
(Beblavy and Bil¢ik, 2016). The share of the UK on the total Slovakia exports is about
6 %. In 2015 the share of road vehicles on total export from Slovakia to the UK
achieved 48 % (with Germany, the main trading partner of Slovakia it was 34 %) 47 %
in 2016 (with Germany 32 %) and in 2018 it was 43 % (with Germany 40 %). The
UniCredit Bank (12/2019) states that the markets of the EU and the USA covering about
19 % of the total world sell of new cars appeared stagnating in 2017. Almost every third
car in the world was sold in China in 2017 but in 2018, the car selling on the biggest
world market with new cars (China) dropped down by about 4 % compared to the pre-
vious year. Due to a severe competition in the car industry and continual changes in
demand for cars on both the EU and Extra-EU market it is of importance to put attention
on factors impacting the sale of transport equipment within selected economies. The
attempt of this paper is to identify and quantify factors determining the export of
transport equipment (road vehicles) from Slovakia into the United Kingdom. The analy-
sis is important, because the share of exported cars on total export of Slovakia to the UK
exceeds the export of road vehicles to Germany which is the main trading partner for
Slovakia. The article is structured as follows. After the introductory part there is an
overview of corresponding literature, following part presents data and model, the fourth
part offers results and discussion, the last part summarises.

Literature Review

Economic theory suggests explaining foreign demand by core factors such as income
level of importing country, price level, and exchange rate. Price levels and real effective
exchange rate are indicating competitiveness of exporting country/commaodity. The
standard set of fundamental variables is usually added by other variables which are
specific for a given economy, sector or economic entity. Much attention is put on export
performance of individual countries using distinct research methods. Different conclu-
sions were derived in the literature depending on the applied econometric procedures.
The majority of papers use cointegration and error correction modelling. Erdey and
Postényi (2017) analysed determinants of exports of Hungary between 1993-2014,
showing that economic size, common border, and free trade agreements had a statisti-
cally significant positive effect on exports. Gokmen and Turen (2013) focused on high
technology export of EU-countries using panel cointegration approach. Their results
suggest that economic freedom level, human development level and foreign direct in-
vestments aggregately had a positive impact on the high technology export. Havrlant
and Husek (2011) examined cost factors that influenced export of the Czech Republic,
showing macroeconomic relations between export dynamics, development of foreign
demand, domestic and foreign price levels. Sergi and Vit (2004) identified relation
between export and savings in the Czech economy. Their study supports the paradigm
which relates a country’s increase in domestic savings to exports. Olczyk and Kordalska
(2017) compared determinants of international competitiveness measured by the net
exports of the manufacturing sectors in the Czech and Polish economies using the data-
base of 13 manufacturing sub-sectors in 1995-2011. Results suggested a better capacity
of the Czech economy to correct deviations from the equilibrium. Heinze (2018) in-
spected German export on and extra European Monetary Union (EMU) market. The
outcomes suggest that for the German economy the real exchange rate was not the indi-
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cator for explaining German export success. Cieslik et al. (2015) focused on the analysis
of export performance of Estonia, Latvia, Lithuania, the Czech Republic, Hungary,
Poland, and Slovakia. Estimation results obtained for the Baltic and Central European
Countries (CECs) indicated that the probability of exporting was positively related to
the level of productivity, firm size, and the share of university graduates in productive
employment and the internationalization of firms. Serti¢, Vuckovié¢ and Peri¢ (2015)
provided analysis on the determinants of export performance on the extensive data-set
of the 27 European Union member states’ total manufacturing and high tech manufac-
turing industry. The results indicated importance of stable macroeconomic environment
for boosting production capacity and domestic demand essential for better export per-
formance and the competitiveness of the manufacturing industry. Naghshpour and Sergi
(2010) analysed exports and economic growth of East European Economies within
1996-2007 indicating that positive net effect of increased exports and imports results in
increased production defined as growth. Haluska and Dolini¢ (2018) dealt with macroe-
conomic performance of the Slovak economy in the years 1995-2017, examining do-
mestic and foreign demand. Beblavy and Bil¢ik (2016) focused on Slovakia and Brexit
analysing the free movement of goods, labour, services, and capital. They assert that
financial services are nearly irrelevant to the Slovak position on Brexit, as the whole
Slovak banking sector is foreign owned — primarily by Italian (Intesa and Unicredit)
and Austrian (Raiffeisen and Erste) banks. Kljuénikov and Popesko (2017) point out
that Slovak entrepreneurs primarily supplied their products and services on the domestic
market, while their export potential is limited. In addition, the assessment of the state
support of export activities seemed to be rather negative. Cetin and Ackrill (2018) ex-
amined all six possible causal relationships between Slovakia’s exports, imports, and
growth finding evidence for supporting both the export-led-growth hypothesis and the
import-led-growth hypothesis. Szkorupova (2014) inspected the relation between for-
eign direct investment, economic growth and export in Slovakia revealing a positive
impact of foreign direct investment and positive impact of export on gross domestic
product. Pitotiakova (2019 a, b) focused on export of goods from Slovakia on the extra
EU market. The findings indicate that Machinery and transport equipment section has a
high level of competitiveness. Fitzova and Zidek (2015) examined the relationship be-
tween trade and economic growth in the Czech and Slovak Republics stressing the im-
portance of exports for the economic growth in both countries.

There are various studies addressing determinants of car exports. Rentala, Anand and
Shaban (2017) presented an empirical analysis of the Indian automobile industries.
Profitability was found to be important in the Indian automobile industry. Resiandini
(2014) compared data on Japanese and Korean automobile exports to the USA to exam-
ine consistency with the Alchian-Allen theorem. Melwani and Sitlani (2017) analysed
export performance and trends of automobile industry in India. The forecast trend val-
ues showed that the exports in personal vehicles, commercial vehicles, two-wheelers
and three-wheelers would increase in India in future. Karlsson, Melin and Cullinane
(2018) applied a gravity model to identify the impact of potential Brexit scenarios on
German car exports to the UK. All tested Brexit scenarios were found to negatively
impact passenger cars export volumes from Germany to the UK. The level of tariffs was
found to have the most significant effect. Dalton and Goksel (2013) analysed the Japa-
nese car exports to the United States showing that learning and reputation influence the
Japanese car import.
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Data and Model

This section of the paper presents data and model used for identification and quantifica-
tion of factors affecting export performance of Slovakia in car industry.

Data

The time span of observation covers monthly data starting on January 2008 ending
November 2018. Data were obtained from the database of the central bank of the Slovak
Republic (NBS), Statistical Office of the Slovak Republic, Statistical office of the EU
(Eurostat) and Comext (Eurostat's reference database for statistics on international trade
in goods). The following variables were used in modelling: export of road vehicles from
Slovakia to the UK (XRV), exchange rate (REER), growth of industrial production of
the UK (IUK) and inflation in the Slovak Republic (SR) (INFSK)? Figure 1 presents
the path of variables under consideration. Table 1 describes variables of the model and
expected signs.

Figure 1. Development of Export (XRV), Exchange rate (REER), Industrial pro-
duction (IUK), Inflation (INFSK)
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Source: Database of the NBS, Statistical office of the Slovak Republic, Eurostat and Comext

Rising prices and appreciation in the exchange rate are expected to decline demand for
foreign production as goods are becoming more expensive, and competitiveness is de-

2 Business confidence index for the UK, Consumer confidence index for the UK and import
indicators were used but were not statistically significant.
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clining. If income increases, demand is expected to increase because favourable eco-
nomic activity is associated with higher employment.

Table 1. Description of variables and expected signs of parameters

Variable Description Expected sign
XRV Share of export of road vehicles from Slovakia to the UK on total export
of Slovakia to the UK (seasonally adjusted by Census X11)
REER The real effective exchange rate for Slovak economy (REER_PPI-

manufacturing, seasonally adjusted by Census X11)

UK Industrial production® in the UK - a proxy for GDP ( Percentage change +
compared to same period in previous year )

INFSK Inflation in SR: HICP (annual rate of change)

Higher employment and higher income enable consumers to higher spending.

Model

Most economic variables are not stationary and if there is evidence for nonstationarity,
then testing for a common nonstationary component by means of a cointegration test is
required (Kleiber and Zeileis, 2008). The order of integration of a time series is of great
importance for analysis, therefore several statistical tests have been developed for inves-
tigating it (Liitkepohl and Kratzig, 2004). The initial analysis in this paper began with
determining the order of integration of variables under review: export (XRV), exchange
rate (REER), industrial production (IUK) and inflation (INFSK) using the ADF unit
root test of Dickey-Fuller (Dickey and Fuller, 1979). Table 2 shows the results of ADF
unit root test in level and first difference.

Table 2. Results from ADF unit root test

. ADF statistic
Variable
Level First Difference
Intercept Trend and Intercept Intercept Trend and Intercept
XRV -1.491 -2.104 -13.116*** -13.063***
REER -1.022 -3.183 -8.971%* -8.972***
IUK -2.663 -3.062 -10.402*** -10.360***
INFSK 2117 -2.034 -5.198*** -5.217**

Notes: Outcomes from EViews 10, *** ** * imply significance at 1 %, 5 %, 10 % levels respec-

tively

% Involving mining and quarrying; manufacturing; electricity, gas, steam and air conditioning

supply.
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The test has the hypothesis of nonstationarity as the null with the alternative being that
the series is stationary. The maximum lags were set according to the Schwarz infor-
mation criterion (automatic selection). The outcomes indicate that all variables applied
in this analysis are nonstationary in their levels, but they are stationary in their first
difference. The series are | (1). As Liitkepohl and Kritzig (2004) point out, the vector
error correction model (VECM) is a suitable modelling framework if variables are 1(1).
Specifying the VECMs requires setting appropriate lag order and testing for the cointe-
grated rank. Table 3 displays the results.

Table 3. Results from testing cointegrated rank

Cointegration test
o o .

Eigenvalue HO: rank Trace % C’aﬁglcal e,\iﬂgtgr\?auli 95 % Critical value
0.251 = 59.925* 47.856 35.228* 27.584
0.113 <1 24.697 29.797 14.583 21132
0.058 <2 10.114 15.494 7.317 14.265
0.023 < 2,797 3.841 2.797 3.841

Note: Critical values: Osterwald-Lenum (1992). Results from EViews 10

The Johansen procedure (Johansen 1988, 1991, 1995) was applied for testing a cointe-
grating rank. The results show that the Johansen test rejects rank 0 and does not reject
rank 1, 2, and 3 for eight lags. There is one cointegrating relationship among XRV,
REER, IUK, and INFSK at the 0.05 level. This suggests a long-run relationship among
XRV, REER, IUK, and INFSK. Because cointegrated relations are present in a system
of corresponding variables, it is useful to estimate the coefficients with the vector error
correction model (VECM).

Our VECM has the following form:
AXRVy = 0y + By (ECTy—1) + XL, v1j AXRVj + 2%, 8, AREER,_; + (€h)
Y €1y AIUK_j + %P, 35 AINFSK_j+uyq

AREER; = &, + B2 (ECT—1) + X, V25 AXRV,_j + X ; 8, AREER_; + )
Y1 €2 AIUK_j + X5 T AINFSK_j +uye

AIUK; = az + B3(ECTe_y) + X, v3j AXRV,_j + XP_; 85 AREER,_; + 3)
Y1 €3 AIUK_j + X%, G35 AINFSK,_j + ug

* The number of lags was set in VAR according to information criteria. According to the Akaike
information criterion (AIC) eight lags should be appropriate.
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AINFSK; = oy + B4(ECT—1) + X, vay AXRVe_j + X, 84 AREER,_; + 4)
Y1 €4 ATUKj + X% 045 AINFSK,_j + uge

where XRV, REER, IUK, INFSK are described in Table 1. A is a first difference opera-
tor, ECTs are the error correction terms derived from long-run cointegrating relationship
by means of the Johansen Maximum Likelihood Procedure (ML), B; ..., B, are long-run
parameters, ¥y ...,Vaj, O1j -, Oajs €1j s €ajs G1j o, Gq; are parameters of short run
relantionship, j = 1..., 8, uy (i=1, 2, 3, 4) are the error terms.

Results and discussion

The cointegrating equation (5) shows a negative impact of REER on XRV but a positive
influence from IUK and INFSK however, the inflation is not statistically significant.
Since variables are in per cents, e.g. a rise of REER by one percentage point declines
export by more than one percentage point (1.338). The export is stimulated by higher
income in the UK.

XRV = +207.526 — 1.338(REER)*** 4 2.806 (IUK)"™* + 0.454 (INFSK) 5)

Note: Estimates from EViews 10, derived by Johansen procedure. *** implies significance at 1%
level.

Signs of coefficients for exchange rate and income are in compliance with the expecta-
tions presented in Table 1 apart of inflation which has a positive sign but is statistically
non-significant. A note should be made to this outcome. The modelling in this paper is
based on monthly disaggregated data taking into account export of road vehicles to the
UK expressed as a share on total exporting from SR to the UK. Although theory sug-
gests a negative relation, the negative sign of the coefficient can be assumed when using
aggregated data for total exporting rather than structured data set. Furthermore the na-
ture of macroeconomic environment in SR was changing within the observed period of
time (2008 — 2018) from inflation to deflation within 2014 — 2016 and since 2017 price
level returned back to inflation conditions. This non-stability may help explaining why
inflation was revealed as non-significant. The results from the VECM?® are presented in
Table 4 indicating the values of constant, error correction term parameters (ECT), coef-
ficients of determination, adjusted coefficients of determination and F-Statistic. The
ECT should be negative and significant indicating the speed of convergence to equilib-
rium. The ECT at the export variable is negative and statistically significant at 1 percent
level. This outcome indicates that the error correction mechanism works properly. In the
short-run export of road vehicles to the UK is adjusted by approximately 30 percent of
the past month’s deviation from equilibrium. The parameter of the ECT at the real ef-
fective exchange rate is negative but statistically not significant, while the parameter at
the industrial production is positive and statistically significant. The parameter of the
ECT at inflation is statistically significant and negative indicating a stability of the sys-
tem.

® Additional results from the estimations of the VECM model are presented in Appendix.
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Table 4. Outcomes from VECM

AXRV) A (REER) A (IUK) A (INFSK)
Constant -0.128 -0.099 -0.023 -0.043
[0.273] [-1.139] [:0.169] [-1.630]

ECT(-1) -0.297" -0.010 0.082* -0.015
[2.911] [:0.538] [2.807] [-2.629]
R 0.557 0.405 0.531 0.517
Ad. R? 0.391 0.182 0.355 0.336
F-Statistic 3.351 1814 3.019 2.856

Notes: Outcomes from EViews 10, *** implies significance at 1%, t-statistics in parentheses

The speed of adjustment into the equilibrium is slow because about 1.5 percent of dise-
quilibrium in the previous month will be corrected in the current month.

Granger causality

In order to test for short - term causality, the Granger causality testing was used. The
test requires checking whether specific coefficients are zero (Liitkepohl and Krétzig,
2004). There are standard tests for zero restrictions on VAR coefficients: the x* or F-
tests based on Wald principle.

Table 5 shows the results from the short-run causal relationship among XRV, REER,
IUK and INFSK in equations (1), (2), (3) and (4) in the VECM which was tested by y?
statistics showing the significance of the lagged variables in each of the four equations.

Table 5. Results from Granger causality test

Dependent variable
A(XRV) A (REER) A (IUK) A (INFSK)
Excluded X2 df | Prob. X2 df | Prob. X2 | df | Prob. x2 | df | Prob.
AREER) | 1718 | 8 | 0.03 948 | 8 | 030 | 876 | 8 | 0.36
AUK) | 3787 | 8 | 0.00 | 741 | 8 | 049 1442 | 8 | 0.07
A(INFSK) | 3065 | 8 | 0.00 | 1294 | 8 | 011 | 7.87 | 8 | 045
AXRV) 944 | 8| 031 | 2078 | 8 | 0.01 | 1821 | 8 | 0.02

Notes: Outcomes from EViews 10. Values in bold indicate Granger causality among variables (5 % level)

Equation (1) tests the Granger causality from REER (Real effective exchange rate), IUK
(Industrial production) and INFSK (Inflation) on XRV (Export of road vehicles), equa-
tion (2) tests the Granger causality from XRV, IUK and INFSK on REER, equation (3)
tests the Granger causality from XRV, REER, and INFSK on IUK and finally equation
(4) refers to the impact of XRV, REER and IUK on INFSK. The results suggest that real
exchange rate, income and inflation Granger cause export of road vehicles in the short-
run. These findings contradict to our outcomes from long-run relationship among export,
real effective exchange rate, income and inflation because in the long-run inflation ap-
peared statistically not significant. The results suggest a bi-directional causality running
from export to income in the UK and a bi-directional Granger causality between export
and inflation. The outcomes imply for governing bodies (Ministry of Economy, Minis-
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try of Foreign and European Affairs) to supervise the export performance balance and
for monetary authorities to manage price level within the price stability goal.

The following diagnostics tests were performed on the model expressed by (1) — (4): the
serial correlation Lagrange multiplier (LM) test (BG test) (Breusch, 1978; Godfrey,
1978); the heteroskedasticity test (BP test) (Breusch and Pagan, 1979); and the normali-
ty test (JB) (Jarque and Bera, 1980). The BG (8)—test has a p-value of 8.8 %. The null of
non-autocorrelation is not rejected against the alternative of eight-order autocorrelation
at the 5 % level. The p-value of the BP test is 84.95 %, the null hypothesis of homoske-
dasticity is not rejected. The p-value of JB test is 83.9 %, the null hypothesis is not
rejected — the residuals are normally distributed.

Stability of coefficients was tested by CUSUM test and CUSUM of Squares test. The
plots are deployed at Figure 2.
Figure 2. Results from CUSUM and CUSUM of Squares tests

CUSUM CUSUM of Squares

30 1.2

1.04

0.8

0.6

0.4

0.2

0.0

-30 T T T T T T T T

T -0 T T T T T
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‘ —— CUSUM ----- 5% Significance ‘ —— CUSUM of Squares - 5% Significance

Note: Outcomes from EViews 10

The graph of the CUSUM statistics revolves around zero within its confidence bounds
so the null hypothesis of parameter stability is not rejected. The graph of the CUSUM of
Squares statistics does not hit the 5 % significance bound. The results show that pa-
rameters are stable over the period of observation.

Conclusion

The article focused on investigation of determinants of exporting road vehicles from
Slovakia to the UK. The findings suggest that in the long-run real effective exchange
rate and income have a significant impact on export, while inflation appeared to be
statistically not significant. In the short-run there is a bi-directional causality running
from export to income in the UK and a bi-directional Granger causality between export
and inflation. The findings identified the price level as a significant factor impacting
exporting in the short-run. Results outline possible consequences when demand for
automobile industry falls down because reduced foreign demand negatively hits eco-
nomic activity, investment of companies, consumption of households and total em-
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ployment. It requires making changes in existing selling portfolio involving more com-
modities of traditional origin. These additional products could at least partially compen-
sate for a reduced demand coming from the UK.

Disclosure statement: The author reported no potential conflict of interest.
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APPENDIX

The outcomes from the estimations of the model equations

Error Correction: D(XRV) D(REER) D(IUK) D(INFSK)
CointEql -0.297279 -0.010247 0.082110 -0.015064
(0.10213) (0.01903) (0.02925) (0.00573)

[-2.91075] [-0.53851] [ 2.80747] [-2.62890]

D(XRV(-1)) -0.383908 0.002308 0.000187 0.012829
(0.12718) (0.02369) (0.03642) (0.00714)

[-3.01863] [ 0.09740] [ 0.00515] [1.79794]

D(XRV(-2)) -0.209096 -0.022734 -0.080859 0.005187
(0.13666) (0.02546) (0.03914) (0.00767)

[-1.53002] [-0.89290] [-2.06613] [ 0.67644]

D(XRV(-3)) 0.023371 -0.041304 -0.002658 0.016426
(0.14659) (0.02731) (0.04198) (0.00822)

[ 0.15943] [-1.51236] [-0.06332] [1.99721]

D(XRV(-4)) -0.104994 -0.024145 -0.049368 0.020771
(0.14673) (0.02734) (0.04202) (0.00823)

[-0.71554] [-0.88320] [-1.17488] [ 2.52300]

D(XRV(-5)) -0.107567 0.020780 0.013140 0.030286
(0.14876) (0.02771) (0.04260) (0.00835)

[-0.72310] [ 0.74977] [ 0.30846] [ 3.62873]

D(XRV(-6)) 0.248991 -1.73E-05 -0.017513 0.014200
(0.14627) (0.02725) (0.04189) (0.00821)

[1.70223] [-0.00064] [-0.41810] [ 1.73033]

D(XRV(-7)) 0.297183 0.021006 -0.083236 0.007751
(0.13118) (0.02444) (0.03757) (0.00736)

[ 2.26543] [ 0.85949] [-2.21572] [ 1.05312]

D(XRV(-8)) 0.240368 0.006382 -0.045073 -0.005105
(0.11701) (0.02180) (0.03351) (0.00657)

[ 2.05416] [ 0.29274] [-1.34510] [-0.77758]

D(REER(-1)) -0.715813 0.114070 -0.447482 -0.069529
(0.58316) (0.10865) (0.16700) (0.03272)

[-1.22747] [ 1.04991] [-2.67957] [-2.12506]

D(REER(-2)) -0.124504 0.072552 -0.044942 -0.021036
(0.60789) (0.11325) (0.17408) (0.03411)
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D(REER(-3))

D(REER(-4))

D(REER(-5))

D(REER(-6))

D(REER(-7))

D(REER(-8))

D(IUK(-1))

D(IUK(-2))

D(IUK(-3))

D(IUK(-4))

D(IUK(-5))

D(IUK(-6))

[-0.20481]

-1.793277
(0.58305)
[-3.07567]

-1.666844
(0.57712)
[-2.88819]

-0.307576
(0.61286)
[-0.50187]

-0.704157
(0.58506)
[-1.20357]

-0.998218
(0.56483)
[-1.76729]

-0.285117
(0.54656)
[-0.52166]

-0.791552
(0.41483)
[-1.90813]

-1.423427
(0.40393)
[-3.52392]

-1.808437
(0.40656)
[-4.44815]

-1.109545
(0.41810)
[-2.65377]

-1.386932
(0.44275)
[-3.13254]

-0.817250
(0.43525)
[-1.87766]

[ 0.64061]

-0.316929
(0.10863)
[-2.91758]

-0.062623
(0.10752)
[-0.58241]

-0.067774
(0.11418)
[-0.59357]

-0.131329
(0.10900)
[-1.20485]

0.138128
(0.10523)
[ 1.31260]

0.104395
(0.10183)
[ 1.02521]

-0.160835
(0.07729)
[-2.08103]

-0.092328
(0.07526)
[-1.22686]

-0.062653
(0.07575)
[-0.82715]

-0.099137
(0.07790)
[-1.27269]

-0.096258
(0.08249)
[-1.16694]

-0.023815
(0.08109)
[-0.29368]

[-0.25817]

-0.024853
(0.16697)
[-0.14885]

-0.204257
(0.16527)
[-1.23590]

-0.102940
(0.17550)
[-0.58654]

-0.163119
(0.16754)
[-0.97361]

-0.250545
(0.16175)
[-1.54898]

0.011825
(0.15652)
[ 0.07555]

0.113949
(0.11879)
[0.95922]

-0.206619
(0.11567)
[-1.78624]

0.225359
(0.11643)
[ 1.93566]

0.087209
(0.11973)
[ 0.72838]

-0.143831
(0.12679)
[-1.13442]

0.049320
(0.12464)
[ 0.39569]

[-0.61679]

0.017792
(0.03271)
[ 0.54389]

-0.038142
(0.03238)
[-1.17794]

-0.015425
(0.03438)
[-0.44859]

0.046358
(0.03282)
[ 1.41229]

-0.023994
(0.03169)
[-0.75714]

0.010428
(0.03066)
[ 0.34006]

-0.005495
(0.02327)
[-0.23608]

-0.019291
(0.02266)
[-0.85123]

-0.003453
(0.02281)
[-0.15140]

-0.052195
(0.02346)
[-2.22508]

0.037895
(0.02484)
[ 1.52553]

0.019712
(0.02442)
[0.80722]



D(IUK(-7)) -1.228514 -0.039478 0.137572 0.028173
(0.40992) (0.07637) (0.11739) (0.02300)

[-2.99696] [-0.51692] [1.17195] [ 1.22497]

D(IUK(-8)) 0.322109 0.059762 0.136656 0.005671
(0.36483) (0.06797) (0.10448) (0.02047)

[ 0.88290] [0.87923] [ 1.30801] [ 0.27706]

D(INFSK(-1)) -0.181710 -0.155505 -0.178661 -0.039235
(1.95968) (0.36510) (0.56119) (0.10995)

[-0.09272] [-0.42592] [-0.31836] [-0.35685]

D(INFSK(-2)) -5.839522 -0.415420 -0.117562 0.100932
(1.89307) (0.35269) (0.54211) (0.10621)

[-3.08469] [-1.17785] [-0.21686] [ 0.95030]

D(INFSK(-3)) -8.276669 -0.073745 0.366212 -0.059723
(1.92773) (0.35915) (0.55204) (0.10816)

[-4.29348] [-0.20533] [ 0.66338] [-0.55219]

D(INFSK(-4)) -0.495376 -0.228961 0.760177 -0.021317
(1.93824) (0.36111) (0.55505) (0.10875)

[-0.25558] [-0.63405] [1.36957] [-0.19603]

D(INFSK(-5)) -2.831861 -0.435768 0.290123 -0.071924
(1.78470) (0.33250) (0.51108) (0.10013)

[-1.58675] [-1.31057] [0.56767] [-0.71830]

D(INFSK(-6)) -3.557653 0.664321 -0.386052 -0.140615
(1.83775) (0.34239) (0.52627) (0.10311)

[-1.93587] [ 1.94026] [-0.73356] [-1.36377]

D(INFSK(-7)) -2.638011 0.546629 -0.444821 0.028719
(1.90880) (0.35562) (0.54662) (0.10709)

[-1.38202] [ 1.53710] [-0.81377] [0.26817]

D(INFSK(-8)) -2.090686 -0.374279 0.995910 0.234615
(1.79998) (0.33535) (0.51545) (0.10099)

[-1.16151] [-1.11609] [1.93210] [ 2.32318]

C -0.128150 -0.099445 -0.022734 -0.042857

(0.46861) (0.08731) (0.13419) (0.02629)

[-0.27347] [-1.13906] [-0.16941] [-1.63009]

R-squared 0.556883 0.404923 0.530993 0.517146
Adj. R-squared 0.390714 0.181769 0.355116 0.336075
Sum sg. resids 2019.363 70.09301 165.5994 6.356580
S.E. equation 4.790335 0.892475 1.371791 0.268764
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F-statistic 3.351302 1.814547 3.019109 2.856047

Log likelihood -344.3080 -139.3044 -191.7491 7.115861
Akaike AIC 6.201770 2.841056 3.700805 0.440724
Schwarz SC 6.983219 3.622505 4.482253 1.222172
Mean dependent 0.340409 -0.082933 0.008686 -0.021311
S.D. dependent 6.136985 0.986639 1.708233 0.329846

264



