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Abstract

This paper evaluates the importance o f trade in goods when modelling demand 
for tourism. It is argued that the limited literature testing causality between 
trade in goods and tourism does not consider the appropriate variables. This 
study utilises bilateral data for 16 UK tourist destinations in order to test for 
Granger causality between trade in goods and tourism expenditure. UK imports, 
exports and total trade are tested separately, whilst controlling for real GDP and 
real bilateral exchange rates. The novelty o f this paper is the variable specifica
tion, as well as testing the causal relationship for the case o f UK outgoing 
tourists. Our findings suggest a causal relationship between the tourism expen
diture o f UK residents and trade in goods. These results support the inclusion of 
a trade-in-goods variable when estimating tourism demand, as well as adopt
ing appropriate methodologies to account for this causal relationship. 
Furthermore, there is strong evidence that the trade-tourism link is important for 
both the UK and host countries.

1. Introduction

Recent literature has highlighted the  uneven developm ent of research  in 
the a rea  of tourism  econom ics (Song et a t, 2012; Tugcu, 2014). S tudies 
analysing the  dem and for tourism  have traditionally estim ated  single log- 

linear equations, where estim ating dem and system s and  dynam ic modelling is 
a  recen t developm ent w ithin th is  body of literature  (Li et al., 2013). Despite 
these  im portan t recent developm ents, trade  in goods as a  determ inan t for 
tourism  dem and still rem ains largely ignored. Furtherm ore, there  are  very few 
stud ies th a t  evaluate w hether a  causal rela tionship  exists betw een trade  in
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goods and  tourism . In th is paper, it will be argued  th a t these causality  stud ies 
have key deficiencies in term s of the variables deployed. Therefore, th is  paper 
proposes a  revised variable specification for testing  G ranger causality  between 
trade in goods and  tourism . This novel specification will be applied to UK o u t
going tourism  data , thereby offering a  significant contribution to the  very lim
ited literatu re  exam ining the UK. It is im portan t to estab lish  w hether these  neg
lected links are empirically valid, and  therefore w hether there  is evidence of 
sim ultaneity  b ias and  om itted variables in the  cu rren t tourism  literature.

In 2011 UK residen ts  were the  fourth  h ighest global spenders on 
tourism , and  the  second h ighest w ithin the  EU27 (UN World Tourism  
O rganisation, 2013). D estinations for UK residen ts  are  in tra-EU  focused, 
a lthough extra-EU  countries su ch  as the  USA, A ustralia  an d  India are also 
popular (UK Office of National S tatistics, 2013). This paper will evaluate the 
causa l rela tionsh ip  betw een trade  in  goods an d  tourism  for 16 UK to u ris t d es
tina tions, including 11 intra-EU  destinations. In th e  next section of th is  study, 
we review the  key de te rm inan ts  of dem and  for tourism , as  well a s  the  stud ies 
th a t  specifically consider trad e  in  goods and  the  theoretical links. The th ird  
section will d iscuss  the  d a ta  an d  model. We will th en  tu rn , in section four, to 
the  in te rp re ta tion  of the  em pirical resu lts . Finally, we will outline ou r con
cluding rem arks.

2. Review
There is an  extensive body of litera tu re  exam ining tourism  dem and, a s  well as 
a  significant nu m b er of reviews of th is  litera tu re  (Crouch, 1994; Jo h n so n  and  
A shw orth, 1990; Li et al., 2005; Lim, 1997, 1999; Song and  Li, 2008; Witt and  
Witt, 1995). C rouch (1994) and  Lim (1997, 1999) identify the  key determ i
n a n ts  of the  dem and  for tourism , namely: incom e, relative prices, exchange 
ra te s  and  tra n sp o rt costs. This litera tu re  also highlights a  nu m b er of issues 
w ith respect to the  specification of the  variables. Firstly, the  com m only u sed  
dependen t variables are to u ris t a rriv a ls /d ep a rtu res , or tou rism  expendi- 
tu re /re c e ip ts  (in both  nom inal and  real term s; Lim, 1997). Jo h n so n  and  
A shw orth (1990) suggest th a t  while to u ris t a rr iv a ls /d e p a rtu re s  are  m ore fre
quently  used , policy m akers are m ore likely to be concerned with tourism  
expenditure  /  rece ip ts .

In term s of explanatory  variables, various m easu rem en t issu es  arise 
w hen modelling income. It would be preferential to m easu re  incom e after 
spending  on necessities, b u t d a ta  on GDP is m ore readily available an d  is th u s  
a  com m only-used proxy. There is also debate a ro u n d  to u ris t responsiveness 
to changes in  exchange ra tes , com pared to inflation. There is a  significant 
body of litera tu re  (Artus, 1970; Gray, 1966; Lin and  Sung, 1983; Little, 1980; 
Trem blay, 1989; T ruett an d  T ruett, 1987) suggesting th a t  to u ris ts  ten d  to be 
be tte r inform ed abou t changes in  exchange ra tes . However, it h a s  been  show n 
by Edw ards (1987) th a t to u ris ts  only reac t differently to these  two variables in 
th e  sho rt run . T hat said, given m ulticollinearity  concerns it is questionable
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w hether bo th  exchange ra te  and  relative price variables should  be included 
(Lim, 1997). Therefore, it is reasonab le  to include a  relative price variable 
in terac ted  w ith the  exchange rate.

The lite ra tu re  m akes little m ention  of the  role of trade  as a  de term inan t 
for tourism  dem and, where recen t s tud ies focusing on the  tourism  dem and  of 
UK residen ts  also fail to consider trade  in goods as a  driver. The UK stud ies 
focus on explanatory  variables su ch  as  exchange ra tes , prices and  expenditure 
(De Mello et a l ,  2002; Seetaram  et a l ,  2014; Song et a l ,  2000). There is no 
estab lished  theoretical fram ew ork explaining the  link betw een tourism  and  
trade  in goods (Fischer and  Gil-Alana, 2009). Nevertheless, econom ic theory 
suggests th a t the  m ovem ent of people betw een coun tries will prom ote trade  in 
goods by in troducing  dom estically produced p roducts  to m igran ts a s  well as 
foreign ta s te s  to the  estab lished  local population  (Brau and  Pinna, 2013).

The m igration litera tu re  also provides theory an d  evidence th a t can  be 
applied to tourism . M igrants tend  to have a  preference tow ards p roducts  from 
their hom e country , alongside tran sm itting  inform ation regarding potential 
m arke ts  and  d istribu tion  channels  th a t  m ay lower the  costs for trade  in  goods 
(Gould, 1994). The im portance of the  inform ation channel is dependen t on the  
level of developm ent of the  host country , w hereas m ore d istinct varieties of 
goods produced  across th e  hom e an d  h o s t coun try  suggest a  stronger im pact 
on trade  via preferences (Head and  Ries, 1998). C onsum er preferences will 
also have a  larger im pact on host coun try  im ports of goods if tou rism  is rela
tively im portan t w ithin the  economy.

Despite the  lack of theoretical fram ework, the  tourism  litera tu re  pro
vides intuitive explanations for a  bilateral tourism  - trade  in goods link, which 
often m irror the  theories proposed in the  m igration literature. For example, 
business  travel m ay lead to fu ture  trade  in goods a s  well as  additional persons 
accom panying the  business  traveller for the  purpose of a  holiday. The develop
m ent of trade  links m ay also lead to increased aw areness of a  particu lar coun
try and  therefore, fu tu re  holidays to th is  destination. On the  o ther hand , holi
day travel m ay lead to the im port of goods to m eet the  dem ands of tou ris ts , as 
well a s  the possibility th a t individuals m ay identify possible business  opportu 
nities (Kulendran and  Wilson, 2000). Therefore, the  cu rren t literatu re  investi
gates the  tourism  and  trade  in goods link empirically, with mixed resu lts .

S tudies by Kadir an d  Ju so ff (2010), Katircioglu (2009) and  M assidda 
a n d  M attana  (2013) investigate the  trad e-to u rism  link by u s in g  to ta l 
tra d e /e x p o rt/im p o rt data , on a  un ila te ra l basis, where each  study  focuses on 
a  different coun try  (Malaysia, C yprus and  Italy respectively). The exact speci
fication varies betw een stud ies, w ith controls for GDP in the  la tte r two s tu d 
ies, b u t the  resu lts  of these  tim e-series te s ts  all indicate a  un i-d irectional re la 
tionsh ip  from trade  to tourism . By com parison, the  resu lts  are  m uch  m ore 
m ixed w hen tim e-series tes ts  consider b ilateral trade  d a ta  (Khan et a l ,  2005; 
K ulendran and  Wilson, 2000; Santana-G allego et a l ,  2011b; S han  and  
Wilson, 2001). E ach of these  stud ies also h a s  a  coun try  focus: Singapore (four
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partners), A ustralia  (four partners), C anary  Islands (six partners) and  C hina 
(four partners) respectively. It is notew orthy th a t  only the S han  and  Wilson 
(2001) s tudy  includes any control variables.

There are also two further studies th a t are of particular in terest since they 
test Granger causality in a  panel setting: Fiy et al. (2010) and Santana-Gallego 
et al. (2011a). Fiy et al. (2010) considers South African tourist arrivals, and  whilst 
th is study includes both tim e-series and panel tests, controls are only included 
in the tim e-series version. On the other hand, the study  by Santana-Gallego et 
al. (2011a) takes a  broader approach by considering OECD countries, b u t in 
doing so uses annual unilateral trade da ta  and no control variables. Both panel 
test resu lts provide evidence of a  bi-directional trade-tourism  link, although this 
resu lt is more clearly identified in the Fry et al. (2010) study.

A VAR model will be utilised, similar to Shan and Wilson (2001), where 
we apply the causality m ethod developed by Toda and Yamamoto (1995). The 
advantage of th is methodology is th a t tests  for emit roots and cointegration rank  
are not required, since they have proved to be problematic. Hence, th is m ethod
ology is applicable w hether the variables are stationary, integrated or cointegrat
ed. However, all the independent variables in the model have identical lag 
lengths, which m ay not be valid for m any economic time series and  also m ay 
cause inefficiency in determ ining the m axim um  order of lags (Hsiao, 1981). 
Hsiao’s (1981) version of causality test allows each independent variable to have 
a  different num ber of lags, reducing the num ber of param eters to be estim ated.

The novelty of th is  paper is th a t  te s ts  for G ranger causality  will be ca r
ried ou t applying both  the  m ethods of Toda and  Yamamoto (1995) and  of Hsiao 
(1981), u sing  bilateral trade  d a ta  with controls for real GDP and  real bilateral 
exchange ra te s  for 16 UK to u ris t destina tions. The controls have been  select
ed on the  basis  of the  key variables found to be m ost consisten tly  s ta tis tica l
ly significant in  previous s tud ies of tourism  dem and. These variables corre
spond to those  u tilised  in o ther UK stud ies (De Mello et a l ,  2002; Seetaram  et 
al., 2014; Song et al., 2000).

3. Data and model
3.1 The Toda and  Yamamoto (1995) Granger causality m ethod  

The following VAR m odel will be utilised:

k+d k+d

Y , =  b ,  +  + X a , ^ ,  + £ „
/=1 /=1

(1 )

k+d k+d

X t ~  ^ 2  +  X a 2iY t - i  +  Z j P 2 i X t - i  +  £ \t 
/=1 /=1

(2 )

The m odel includes y ] and  y 2 to cap tu re  the  determ inistic  com ponent, which 
m ay include seasonal dum m ies, a  trend  and  a  co n stan t term  (K ulendran and
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W ilson, 2000). k  is th e  optim al lag order and  d is the  m axim um  order of in te 
gration  of the  variables. The optim al lag length  (k) is determ ined and  the  
VAR(p) m odel (p=k+d) is estim ated  with additional d-m ax lags, as long as d 
does no t exceed k. Then the  conventional Wald te s t is applied on th e  first k  
coefficient m atrices, u s ing  th e  s ta n d a rd  %2 sta tistic . It shou ld  be noted  th a t the  
coefficient m atrices of the  la s t dmax lagged vectors in  the  m odel are ignored 
since they  are a ssu m ed  to be zero (Toda an d  Yamamoto, 1995).

Therefore, the  causa l rela tionsh ips betw een the  variables are de ter
m ined by the  jo in t significance of the  lagged variables. For exam ple, X only 
G ranger-causes Y if the  jo in t te s t of pu is sta tistically  different from zero and  
th e  jo in t te s t  of a2i is zero (/ < k ) . Y  only G ranger-causes X  if the  jo in t te s t of 
is statistically  different from zero and  the  jo in t te s t of is zero (i < k ). If both  
cx2i and  pu (i < k ) are statistically different from zero, a  two-way causal link exists. 
If bo th  a 2l and  fiu(i < k ) are zero, there  is no cau sa l link betw een the  two vari
ables.

3.2  The Hsiao (1981) Granger causality m ethod
H siao’s (1981) procedure of G ranger causality  m ethod consists of two step s to 
determ ine the  optim al lag length  and  the  direction of causality , u s ing  Akaike’s 
final prediction error (FPE). If bo th  of the  two variables (X an d  Y) have a  u n it 
root and  no cointegration is found, the  first step  is to estim ate  equation  (3) to 
com pute FPE as  show n in equation  (4), w here T  is the  to ta l nu m b er of obser
vations, SSE  is the  sum  of squared  errors and  m  is the  order of lags varying 
from one to m. The lag order th a t  h a s  the  sm allest FPE is chosen  as  the  opti
m al lag length  m*. E quation  (5) is estim ated  in  the  second step  w ith lag length 
m* for AY, and  w ith lag length  varying from one to n for AX. The m inim um  
value of FPE(m* n) in  equation  (6) determ ines the  optim al lag length  n*for AX. 
If FPE(m) is g reater th a n  FPE(m* n), X  G ranger-causes Y, otherw ise X does not 
G ranger-cause Y. If one variable is 1(1) and  the  o ther is 1(0), the  variable th a t  
is 1(1) should  be in  first difference form an d  the  variable th a t  is 1(0) shou ld  be 
in level form in equations (3) an d  (5). The hypothesis th a t  Y G ranger-causes X 
can  be also tested  by in terchang ing  X a n d  Y in the  equations (3) to (6).

m
(3)

FPE{m) = T + yyi +1 SSE 
T - m - l  T

(4 )

m * n

A lj= a1 + £ A A ^ + I W _ , + l< (5)
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FPE(m*,n) T + m*+n + 1 SSE(m*,n) 
T — m*—n — 1 T (6)

However, if bo th  of the  two variables (X and  Y) have a  u n it  root an d  there  is a 
cointegrating relationship , the  error correction (EC) term  shou ld  be included 
in the  second step  as show n in equation  (7) to determ ine the  optim al lag length 
ft* for AX (C hontanaw at et al., 2006; C hontanaw at et al., 2008). If one variable 
is found to be 1(2) and  the  o ther is 1(1) or 1(2), cointegration is still tested  by 
assum ing  th a t  both  variables are  1(1) and  th e  1(2) resu lt is a  sta tis tica l anom 
aly (C hontanaw at et a l ,  2006; C hontanaw at et al., 2008).

m *  n

ur,=ax + YxEC,_, + Y<PAY,-i + X H (7)
1=1 j=1

3.3 Data
16 UK tourist destinations were selected on the basis of da ta  availability: 
A ustralia, Czech Republic, E stonia, F rance, Germ any, H ungary, Italy, 
Netherlands, New Zealand, Poland, Portugal, Slovakia, Slovenia, South Africa, 
Turkey, US. Quarterly data  were collected for the period 1993-2011.2 The data  
have been obtained from the UK Office o f  National Statistics International 
Passenger Survey, IMF Direction o f  Trade Database, OECD Main Economic 
Indicators Database and the B ank o f  England. Exchange rates for Australia, 
France, Germany, Italy, Netherlands, New Zealand, Portugal, South Africa and US 
are from the Bank of England. On the other hand, exchange rates for Czech 
Republic, Estonia, Hungary, Poland, Slovakia, Slovenia and Turkey are from the 
OECD Main Economic Indicators Database. UK GDP, Tourism , 
im ports/exports/trade  and exchange rate are real UK GDP, real tourist expendi
ture, real UK im ports/exports/to ta l trade from the tourist destination, and real 
bilateral exchange rate, respectively.

4. E mpirical results 
4.1 Unit root test
The Augm ented D ickey-Fuller (ADF) tes t h as  been carried  out for each  vari
able to estab lish  th e  order of in tegration. The optim um  lag length  (k) is select
ed by the  Modified Akaike Inform ation Criterion (MAIC). According to Ng and  
P erron  (2001), th e  B ayesian  In fo rm ation  C riterion  (BIC) a n d  Akaike 
Inform ation C riteria (AIC) tend  to select sm all lag lengths (k) an d  therefore su f
fer from severe sm all size d istortions. The MAIC, however, is show n to yield 
su b s tan tia l size im provem ents an d  power gains. The Kwiatkowski-Phillips- 
Schm idt-Shin  (KPSS) te s t is also reported  to check the  ro b u stn ess  of the  ADF 
resu lts , a s  Kwiatkowski et al. (1992) argue th a t  m ost economic tim e series are 
no t very inform ative abou t u n it  roots, an d  the  s ta n d a rd  u n it root te s ts  have 
low power. The KPSS tes t exam ines the null hypothesis of s ta tionarity  against 
the  alternative hypothesis of non-sta tionarity , w hich is the  opposite of the  ADF 
test. The inclusion of c o n s ta n t/c o n s ta n t-a n d -tren d  in  the  ADF an d  KPSS tes ts
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is based  on th e  significance level of co n stan t and  tren d  in  the  u n it root tes t 
equation. Details of ADF an d  KPSS te s ts  are  reported  in A ppendices A and  B.

4.2 The Toda and  Yamamoto (1995) Granger causality m ethod  
Table 1 an d  Table 2 show the  m axim um  nu m b er of in tegration (d) for each 
VAR based  on the  ADF tes t an d  the  KPSS test. The likelihood ratio  (LR) te s t is 
u sed  to determ ine the  optim al nu m b er of lags (k) for each VAR model, as  
show n in  Table 3. The size of the  VAR is the  optim um  num ber of lags p lu s  the  
m axim um  n u m b er of in tegration u sed  in  the  m odel (k+d).

Table 1: Maximum number of integration order for the VAR model based on the Toda and Yamamoto 
______________________ (1995) methodology and the ADF unit root test_______

Country Trade equation Exports equation Imports equation

A ustralia 2 2 2
Czech Republic 1 1 1

E stonia 1 1 1
France 2 2 2

G erm any 2 2 2
H ungary 2 2 2

Italy 2 2 2
N etherlands 2 2 2
New Zealand 2 2 2

Poland 2 2 2
Portugal 2 2 2
Slovakia 2 2 2
Slovenia 1 1 1

S outh  Africa 2 2 2
Turkey 1 1 1

US 2 2 2

Tables 4, 6 and  8 show th e  causality  te s t resu lts , w hereas Tables 5, 7 
an d  9 su m m arise  th e  cau sa l re la tionsh ip  betw een tou rism  an d  to ta l 
tra d e /e x p o rts /im p o rts . As a  resu lt of the  different re su lts  of the  ADF and  
KPSS u n it root tes ts , H ungary show s both  bi-directional causality  betw een 
tou rism  an d  trad e  and  un i-d irectional causality  from trade  to tourism . 
Similarly, New Zealand falls into both  a  two-way link, an d  a  one way link from 
tou rism  to trade. France dem onstra tes  both  one-way causality  from Tourism  
to exports and  two-way causality , Portugal show s one-way causality  from 
exports to tou rism  and  two-way causality . For the  causa l rela tionsh ip  betw een 
tou rism  and  im ports, New Zealand an d  Slovakia fall into two categories: u n i
directional causality  from tou rism  to im ports and  bi-directional causality . 
However, for the  m ajority of coun tries there  is evidence of two-way causality  
be tw een  th e  e x p en d itu re  of o u tb o u n d  UK to u r is ts  a n d  UK to ta l 
trade  /  exports /  im p o rts .
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Table 2: Maximum number of integration order for the VAR model based on the Toda and Yamamoto 
(1995) methodology and the KPSS unit root test

Country Trade equation Exports equation Imports equation

A u stra lia 1 1 1
C zech  R epublic 2 2 2

E sto n ia 1 1 1
F ran ce 2 1 1

G erm any 1 1 1
H u n g ary 1 1 2

Italy 1 1 1
N eth e rlan d s 1 1 1
New Z ea lan d 1 1 1

P oland 1 1 2
P ortuga l 1 1 1
S lovakia 1 1 1
S lovenia 1 1 1

S o u th  Africa 1 1 1
T urkey 2 1 2

US 1 2 1

Table 3: Optimum number of lags based on the Toda and Yamamoto (1995) methodology

Country LR (Trade) LR(Exports) LR(Imports)

A u stra lia 11 11 11
C zech  R epub lic 9 9 9

E sto n ia 7 7 7
F ra n ce 10 11 11

G erm an y 11 11 11
H u n g ary 10 10 10

Italy 11 11 11
N e th e rlan d s 11 11 11
New Z ea lan d 11 11 11

P o land 10 10 10
P ortuga l 10 10 10
Slovakia 9 9 9
Slovenia 9 9 9

S o u th  A frica 11 11 11
T u rk ey 8 8 8

US 11 11 11

Note: D uttaray  et al. (2008) set the m axim um  lag length a t 4 using  27 observations; an d  Qi 
(2007) se ts the m axim um  lag length a t 5, u sing  34 observations. The m axim um  num ber of lags 
is set a t 11 for A ustralia (76 observations), France (76 observations), G erm any (76 observa
tions), Italy (76 observations), N etherlands (76 observations), New Zealand (76 observations), 
S outh  Africa (76 observations) and  US (76 observations). It is se t a t  10 for H ungary (68 obser
vations), Poland (68 observations) and  Portugal (68 observations). It is set a t 9 for the Czech 
Republic (64 observations), Slovakia (60 observations) and  Slovenia (64 observations). It is set 
a t 8 for Turkey (56 observations) an d  a t  7 for Estonia (48 observations).

-  8 -



Economic Issues, Vol. 20, Part 1, 2015

Table 4: Trade-tourism causality results based on the Toda and Yamamoto (1995) methodology

Country Tourism  - ►  Trade Trade - ►  Tourism

A ustralia 38.07*** 48.32***
(fc=ll, d= l) (0.0000) (0.0000)
A ustralia 56.88*** 96.58***
(fc=ll, d= 2) (0.0000) (0.0000)
Czech Republic 18.52** 63.63***
(/c=9, d=l) (0.0296) (0.0000)
Czech Republic 118.00*** 77.45***
(fc=9, d=2) (0.0000) (0.0000)

E ston ia 86.32*** 96.03***
(fc=7, d=l) (0.0000) (0.0000)
France 59.28*** 11.12
(fc=10, d=2) (0.0000) (0.3486)
G erm any 51.03*** 77.30***
(fc=ll, d= l) (0.0000) (0.0000)
G erm any 71.02*** 197.06***
(fc=ll, d=2) (0.0000) (0.0000)
H ungary 17.00* 45.44***
(fc=10, d=l) (0.0744) (0.0000)
H ungary 12.07 140.57***
(fc=10, d=2) (0.2806) (0.0000)
Italy 93.97*** 176.96***
(/c=ll, d=l) (0.0000) (0.0000)
Italy 133.99*** 351.98***
(fc=ll, d= 2) (0.0000) (0.0000)
N etherlands 54.37*** 68.45***
(/c= ll, d= l) (0.0000) (0.0000)
N etherlands 91.83*** 160.29***
(fc=ll, d=2) (0.0000) (0.0000)
New Zealand 24.50** 4.02
(fc=ll, d=l) (0.0108) (0.9694)
New Zealand 61.82*** 20.26**
(fc=ll, d=2) (0.0000) (0.0419)
Poland 80.70*** 296.18***
(fc=10, d=l) (0.0000) (0.0000)
Poland 56.83*** 209.29***
(fc=10, d= 2) (0.0000) (0.0000)
Portugal 18.76** 66.92***
(fc=10, d=l) (0.0435) (0.0000)
Portugal 53.86*** 59.57***
(fc=10, d=2) (0.0000) (0.0000)

...cont.
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Slovakia 281.40*** 43.40***
(fc=9, d=l) (0.0000) (0.0000)
Slovakia 282.53*** 31.72***
(/c=9, d= 2) (0.0000) (0.0002)
Slovenia 183.33*** 37.30***
(fc=9, d=l) (0.0000) (0.0000)
S ou th  Africa 26.96*** 283.69***
(fc=ll, d= l) (0.0047) (0.0000)
S ou th  Africa 47.08*** 244.52***
(*=11, d= 2) (0.0000) (0.0000)
Turkey 41.10*** 60.90***
(k= 8, d=l) (0.0000) (0.0000)
Turkey 53.98*** 154.52***
(fc=8, d= 2) (0.0000) (0.0000)
US 85.28*** 39.15***
(*=11, d= 1) (0.0000) (0.0000)
US 111.07*** 46.32***
(*=11, d= 2) (0.0000) (0.0000)

Notes: (1) ***, ** an d  * m ean  significant a t 1%, 5% an d  10% respectively. (2) The n u m 
bers in  b racke ts  are  ch i-square  probabilities.

Table 5: Summary of trade-tourism causality results based on the Toda and Yamamoto (1995) methodology

Country

Tourism  -►  Trade 
T ourism  Trade 
T ourism  o  Trade

No C ausality

France, New Zealand 
H ungary
A ustralia, Czech Republic, Estonia, G erm any, H ungary, 
Italy, N etherlands, New Z ealand, Poland, Portugal, 
Slovakia, Slovenia, S ou th  Africa, Turkey, US
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Table 6: Exports-tourism causality results based on the Toda and Yamamoto (1995) methodology

Country Tourism  -►  Exports Exports -►

A ustralia 60.79*** 38.17***
(*=1 1 , d= 1 ) (0 .0 0 0 0 ) (0 .0 0 0 1 )
A ustralia 63.33*** 92.80***
(fc=ll, d= 2) (0 .0 0 0 0 ) (0 .0 0 0 0 )
Czech  Republic 101.95*** 13.85a
(k= 9, d= 1) (0 .0 0 0 0 ) (0.1277)
Czech Republic 240.71*** 18.79**
(/c=9, d= 2) (0 .0 0 0 0 ) (0.0270)
E stonia 138.12*** 181.12***
(*= 7, d= l) (0 .0 0 0 0 ) (0 .0 0 0 0 )
F rance 87 4 1 *** 13.80
(fc=1 0 , d=l) (0 .0 0 0 0 ) (0.2443)
France 120.73*** 32.36***
(k=10, d=2 ) (0 .0 0 0 0 ) (0.0007)
G erm any 48.16*** 35.67***
(fc=ll, d=l) (0 .0 0 0 0 ) (0 .0 0 0 2 )
G erm any 138.31*** 75.63***
(fc=ll, d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
H ungary 52.33*** 23.01**
(/c= 1 0 , d=l) (0 .0 0 0 0 ) (0.0107)
H ungary 743.68*** 17.21*
(k=10, d= 2) (0 .0 0 0 0 ) (0.0698)
Italy 49.60*** 84.89***
(*=1 1 , d= 1 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
Italy 53.41*** 164.01***
(fc=ll, d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
N etherlands 26.06*** 64.15***
(*=1 1 , d= l) (0.0064) (0 .0 0 0 0 )
N etherlands 64.95*** 174.64***
(*=1 1 , d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
New Zealand 38.41*** 66.28***
(*=1 1 , d=l) (0 .0 0 0 1 ) (0 .0 0 0 0 )
New Zealand 29.54*** 78.81***
(*=1 1 , d=2 ) (0.0019) (0 .0 0 0 0 )
Poland 85.55*** 140.38***
(*=1 0 , d= l) (0 .0 0 0 0 ) (0 .0 0 0 0 )
Poland 149.03*** 103.02***
(*=1 0 , d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
Portugal 14.17 39.36***
(*=1 0 , d=l) (0.1653) (0 .0 0 0 0 )
Portugal 3 4  7 4 *** 87.20***
(*=1 0 , d=2 ) (0 .0 0 0 1 ) (0 .0 0 0 0 )

Tourism

...cont.
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Slovakia 82.24*** 98.42***
(h= 9, d= 1) (0.0000) (0.0000)
Slovakia 140.39*** 95.39***
(fc= 9, d=2) (0.0000) (0.0000)
Slovenia 105.92*** 35.28***
(fc=9, d= 1) (0.0000) (0.0001)
S ou th  Africa 86.05*** 33.48***
(fc=ll, d= l) (0.0000) (0.0004)
S ou th  Africa 130.59*** 44.92***
(fc=ll, d= 2) (0.0000) (0.0000)
Turkey 41.68*** 17.20**
(fc=8, d=l) (0.0000) (0.0280)
US 316.04*** 87.91***
(fc=ll, d=2) (0.0000) (0.0000)

Notes: (1) ***, ** an d  * m ean  significant a t 1%, 5% an d  10% respectively. (2) a m eans m a r
ginally significant a t 10% level. (3) The n um bers  in  b racke ts  are  ch i-square  probabilities.

Table 7: Summary of exports-tourism causality results based on the Toda and Yamamoto (1995) methodology

Country

T ourism  —► Exports France 
T ourism  Exports Portugal

T ourism  o  Exports A ustralia, Czech Republic, E stonia, F rance, G erm any, 
H ungary, Italy, N etherlands, New Zealand, Poland, 
Portugal, Slovakia, Slovenia, South  Africa, Turkey, US

No C ausality

Table 8: Imports-tourism causality results based on the Toda and Yamamoto (1995) methodology 

Country Tourism Imports Imports ^  Tourism

A ustralia 85.65*** 96.16***
(k = ll ,  d= l) (0.0000) (0.0000)
A ustralia 61.36*** 269.31***
(fc=ll,  d=2) (0.0000) (0.0000)
Czech Republic 29.62*** 63.40***
(fc=9, d=l) (0.0005) (0.0000)
Czech Republic 161.37*** 91.63***
(k= 9, d=2) (0.0000) (0.0000)
E stonia 11.86a 48.60***
(k=7, d= 1) (0.1054) (0.0000)
France 26.57*** 51.88***
(fc=10, d=l) (0.0053) (0.0000)

-  12 -
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France 26.41*** 133.84***
(fc=1 0 , d= 2 ) (0.0056) (0 .0 0 0 0 )
G erm any 31.05*** 49.93***
(fc=ll, d= 1 ) (0 .0 0 1 1 ) (0 .0 0 0 0 )
G erm any 33.75*** 81.63***
(fc=ll, d=2) (0.0004) (0 .0 0 0 0 )
H ungary 10.78 265.71***
(fc=1 0 , d-2) (0.3748) (0 .0 0 0 0 )
Italy 60.10*** 88.46***
(/c=ll, d= 1 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
Italy 82.27*** 157.32***
(/c= 1 1 , d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
N etherlands 44, i9*** 7 4  4 3 ***
(fc=ll, d= l) (0 .0 0 0 0 ) (0 .0 0 0 0 )
N etherlands 71.16*** 92.19***
(/c= ll, d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
New Zealand 32.26*** 15.07
(fc=ll, d=l) (0.0007) (0.1793)
New Zealand 46.52*** 41.36***
(fc=ll, d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
Poland 4 4  7 4 *** 125.36***
(fc=1 0 , d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
Portugal 22.46** 82.22***
(/c=1 0 , d=l) (0.0129) (0 .0 0 0 0 )
Portugal •j Y 7 4 *** 52.24***
(/c=1 0 , d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
Slovakia 186.01*** 19.39**
(fc=9, d=l) (0 .0 0 0 0 ) (0 .0 2 2 1 )
Slovakia 860.80*** 7.77
(k= 9, d=2) (0 .0 0 0 0 ) (0.5576)
Slovenia 241.69*** 29.00***
(fc= 9, d= l) (0 .0 0 0 0 ) (0.0006)
S ou th  Africa 57.04*** 440.21***
(fc=ll, d= 1 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
S ou th  Africa 77.56*** 295.00***
(fc=ll, d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
Turkey 82.19*** 42 19***
(k= 8 , d= l) (0 .0 0 0 0 ) (0 .0 0 0 0 )
Turkey 111.52*** 42.26***
(k=8 , d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
US 56.93*** 32.60***
(k= 1 1 , d= l) (0 .0 0 0 0 ) (0.0006)
US 53.67*** 66.27***
(fc=ll, d=2 ) (0 .0 0 0 0 ) (0 .0 0 0 0 )
***, ** and * mean significant at 1%, 5% and 10% respectively (2)Notes: (1) ** an d  * m ean  signiticant a t 1%, b% an d  tu%  respectively (2) a m eans m ar

ginally significant a t 10% level. (3) The n u m b ers  in  b racke ts  are  ch i-square  probabilities.
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Table 9: Summary of imports-tourism causality results based on the Toda and Yamamoto (1995) methodology

Country

T ourism  —► Im ports New Zealand, Slovakia
Tourism Im ports H ungary
Tourism Im ports A ustralia, Czech Republic, E stonia, France, 

Italy, N etherlands, New Zealand, Poland, 
Slovakia, Slovenia, S ou th  Africa, Turkey, US

G erm any,
Portugal,

No C ausality

4.3 The Hsiao (1981) Granger causality m ethod
The trade-tou rism , exports-tourism  and  im ports-tourism  causality  te s t resu lts  
are p resen ted  in  Tables 10, 12, 14, 16, 18 an d  20 with the  sum m aries shown 
in Tables 11, 13, 15, 17, 19 and  21, based  on ADF and  KPSS u n it  root tests. 
The m axim um  lag length is se t as  20 per cen t of to tal observations a s  sug 
gested by C hontanaw at et al. (2006) and  C hontanaw at et al. (2008). Details of 
the  Jo h a n se n  cointegration te s t are  reported  in  Appendix C to Appendix H, 
w ith optim um  lag selected u sing  the  Schwarz criterion (C hontanaw at et a l ,  
2006; C hontanaw at et a l ,  2008). The resu lts  are different depending on the 
u n it  root test. However, in  general, m ost coun tries  experience un i-d irectional 
causality  ru n n in g  from tourism  to trade, a  one way causal link  from tourism  
to exports, and  bi-directional causality  betw een tourism  an d  im ports.

The resu lts  for exports suggest th a t  UK ou tbound  tou rism  in m ost 
cases leads to exports of goods. M igration theory  offers an  explanation for th is  
resu lt, in th a t  the  coun tries in th is  sam ple are  likely to have sim ilar varieties 
of p roducts  to those in  the  UK already available for sale. By con trast, the 
resu lts  for im ports provide significant evidence th a t  b u s in ess  links concerning 
UK goods im ports lead to an  increased  aw areness of the  exporting coun try  and  
therefore tourism . In the  m ajority of cases, there  is also evidence tou rism  h a s  
developed b u s in ess  links, resu lting  in UK goods im ports. This m ay be via the  
inform ation channel as  well as the  exposure to new  tas tes , w here tou ris ts  
change their preferences an d  p a tte rn s  of dem and  after re tu rn ing  to the  UK. 
Overall, these  resu lts  provide evidence of m ore opportun ities for foreign coun 
tries, ra th e r  th a n  the  UK, to develop their export sector. Nevertheless, con
sum ers  in the  UK are likely to experience a  welfare im provem ent, as  a  resu lt 
of access to a  larger variety of products. Therefore, these  resu lts  provide strong  
evidence th a t  the  trade-tou rism  link is im portan t for both  the  UK an d  host 
countries.
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5. Concluding remarks
The previous litera tu re , testing  the  trade-tou rism  link, h a s  found mixed 
resu lts . However, the  resu lts  p resen ted  in  th is  paper suggest a  un id irection 
a l/b id irec tiona l causa l rela tionsh ip  in  the  significant m ajority of cases con
sidered. Therefore, by utilising a  novel variable specification, including the  u se  
of b ilateral da ta , th is  paper h a s  provided evidence of a  cau sa l rela tionship  
betw een tourism  expenditure of UK residen ts  and  trade  in  goods. Given the 
lack of litera tu re  th a t  exam ines the  causa l rela tionship  for UK data , th is  paper 
provides im portan t new  evidence on the  im portance of the  trade-tou rism  link, 
in  term s of a ttrac tin g  UK to u ris ts  and  the  expansion of h o s t country  export 
industries . Policy m akers in the  UK should  also be m indful of the  potential of 
welfare gains from increased  p roduct variety.

These resu lts  also call into question  the  findings of the  tourism  dem and 
m odelling litera tu re , given the  evidence of sim ultaneity  b ias and  om itted vari
ables. Therefore, fu rther resea rch  shou ld  adopt an  appropriate  m odelling 
approach , su ch  as  s tru c tu ra l equation  m odelling, to avoid sim ultaneity  b ias 
(Nunkoo et a l ,  2013).

Accepted fo r  publication: 15 October 2014

A p p e n d ix  A: A D F  unit  r o o t  t e s t s

A ustralia
Exchange ra te
Tourism
Trade
Exports
Im ports
UK GDP

Level First difference Second difference Order o f
k  Test statistic k  Test statistic k  Test statistic integ’n.

9 -0.835 (0.9567) (CT) 11 -1.628* (0.0971) (N) 1(1)
8 -0.347 (0.9876) (CT) 0 -0.732***(0.0000)(N) 1(1)

3 -3.167** (0.0261) (C) 1(0)
3 -2.709* (0.0774) (C) 1(0)
11 0.012 (0.9956) (CT) 0 -11.842***(0.0000)(N) 1(1)
3 -2.049 (0.2658) (C) 13 -0.733 (0.9657)(CT) 1 - 5 .145***(0.0000)(N) 1(2)

Czech Republic
Exchange ra te
Tourism
Trade
Exports
Im ports
UK GDP

0 -3.404*(0.0599) (CT)
3 -0.105 (0.6434) (N)
0 -2.621(0.2727) (CT)
0 -4.369***(0.0048) (CT)
4 -1.679 (0.7481) (CT)
3 -2.270 (0.1848)(C)

0 -11.241***(0.0000) (N) 
0 -7.266***(0.0000) (C)

0 -7.744***(0.0000) (C)
0 -3.111* (0.1130) (CT)

Estonia
Exchange ra te
Tourism
Trade
Exports
Im ports
UK GDP

0 -2.383 (0.3831)(CT)
3 -0.621 (0.4426)(N)
3 -2.194 (0.2112)(C)
3 -2.557a(0.1096) (C) 
0 -4.958***(0.0011)(CT) 
3 -2.290(0.1795) (C)

0 -7.278***(0.0000) (C)
0 -8.414***(0.0000) (N)
0 -10.251***(0.0000) (N)

0 -2.326** (0.0209) (N)

1(0)
1( 1)

1( 1)

1( 0 )

1( 1)

1( 1)

1( 1)

1( 1)

1(1)
1(0 )

1(0 )

1(1)
...cont
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cont....

France
Exchange ra te 1 -0.166 (0.6228) (N) 1(1)
Tourism 3 0.615 (0.9994) (CT) 2 -3.446*** (0.0008) (N) 1(1)
Trade 0 -3.668*** (0.0065) (C) 0 12.721*** (0.0000) (N) 1(0)
Exports 0 -3.841*** (0.0039) (C) 1(0)
Im ports 0 ■4.711*** (0.0015) (CT) 1(0)
UK GDP 3 -2.049 (0.2658) (C) 13 -0.733 (0.9657) (CT) 1 -5 .145***(0.0000) (N) 1(2)

Germany
Exchange ra te 1 -0.140 (0.6321) (N) 3 -3.167*** (0.0019) (N) 1(1)
Tourism 7 -1.759 (0.3974) (C) 0 -9.746*** (0.0000) (N) 1(1)
Trade 0 -2.758 (0.2174) (CT) 0 -7.146*** (0.0000) (N) 1(1)
Exports 0 -2.988 (0.1425) (CT) 0 -7.811*** (0.0000) (N) 1(1)
Im ports 0 3.063a (0.1228) (CT) 1(0)
UK GDP 3 -2.049 (0.2658) (C) 13 -0.733 (0.9657) (CT) 1 -5.145*** (0.0000) (N) 1(2)

Hungary
Exchange ra te 1 -2.053 (0.5619) (CT) 10 -1.5203(0.1195) (N) 1(1)
Tourism 3 0.056 (0.6972) (N) 0 -12.483***(0.0000) (N) 1(1)
Trade 7 -2.133(0.5174) (CT) 0 -12.995***(0.0000) (C) 1(1)
Exports 3 -1.461 (0.5469) (C) 1 -5.776*** (0.0000) (N) 1(1)
Im ports 7 -2.171 (0.4963) (CT) 11 -0.965 (0.2951) (N) 0 -17.516*** (0.0000) 1(2)
UK GDP 3 -2.238(0.1952) (C) 11 -0.999 (0.2813) (N) 1 -4.713*** (0.0000) (N) 1(2)

Italy
Exchange ra te 0 -1.780 (0.7044) (CT) 2 -4.218***(0.0001)(N) 1(1)
Tourism 7 -1.615 (0.4697) (C) 0 -10.016***(0.0000)(N) 1(1)
Trade 3 -2.824* (0.0599) (C) 1(0)
Exports 3 -2.976(0.1460) (CT) 0 -10.157***(0.0000)(N) 1(1)
Im ports 1 -3.426* (0.0557) (CT) 1(0)
UK GDP 3 -2.049 (0.2658) (C) 13 -0.733 (0.9657) (CT) 1 -5.145*** (0.0000) (N) 1(2)

N etherlands
Exchange ra te 1 -0.373 (0.5468) (N) 2 -3.297*** (0.0013) (N) 1(1)
Tourism 3 -2.307(0.1728) (C) 0 -10.570***(0.0000)(N) 1(1)
Trade 0 1.291 (0.9491) (N) 0 -8.010*** (0.0000) (N) 1(1)
Exports 6 -1.501 (0.5272) (C) 0 -9.104*** (0.0000) (N) 1(1)
Im ports 0 -1.918(0.6355) (CT) 0 -7.676*** (0.0000) (C) 1(1)
UK GDP 3 -2.049 (0.2658) (C) 13 -0.733 (0.9657) (CT) 1 -5.145*** (0.0000) (N) 1(2)

N ew  Zealand
Exchange ra te 1 -0.855 (0.3425) (N) 7 -2.300**(0.0217) (N) 1(1)
Tourism 7 -1.658 (0.4476) (C) 0 -12.168***(0.0000) (N) 1(1)
Trade 8 -0.751 (0.3875) (N) 0 - 12.288***(0.0000) (N) 1(1)
Exports 3 -0.635 (0.4388) (N) 0 -11.034***(0.0000) (N) 1(1)
Im ports 8 -0.141 (0.6313) (N) 0 -11.427***(0.0000) (N) 1(1)
UK GDP 3 -2.049 (0.2658) (C) 13 -0.733(0.9657) (CT) 1 -5.145*** (0.0000)(N) 1(2)

Poland
Exchange ra te 0 -2.635 (0.2668) (CT) 1 -5.136*** (0.0000) (N) 1(1)
Tourism 4 -1.820 (0.6831) (CT) 8 -1.266 (0.1870) (N) 0 -18.971*** (0.0000)(N) 1(2)
Trade 8 -0.383 (0.9860) (CT) 11 -0.379 (0.5433) (N) 0 -10.880*** (0.0000)(N) 1(2)
Exports 9 -0.845 (0.9550) (CT) 0 -9.175*** (0.0000) (N) 1(1)
Im ports 11 -0.230 (0.9908) (CT) 0 -6.861***(0.0000) (CT) 1(1)
UK GDP 3 -2.238 (0.1952) (C) 11 -0.999(0.2813) (N) 1 -4.713*** (0.0000)(N) 1(2)

...cont
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cont....
Portugal
E x c h a n g e  r a te 0 -1 .9 6 6  (0.6088) (CT) 2  -3.254***(0.0015) (N) i ( i)
T o u r is m 7 0 .3 1 1  (0.7724) (N) 0  -8 .648***(0.0000) (N) i ( i)
T ra d e 0  ■-4.465***(0.0035) (CT) 1(0)
E x p o r ts 0  --4.330***(0.0052) (CT) 1(0)
Im p o r ts 0  --5.052***(0.0005) (CT) 1(0)
U K  G D P 3 -2 .2 3 8  (0.1952) (C) 11 -0 .9 9 9  (0.2813) (N) 1 -4.713***(0.0000)(N) 1(2)

Slovakia 
E x c h a n g e  r a te 0 -2 .4 0 2  (0.3747) (CT) 6  -2 .3 5 6  (0.1592) (C) 0  -12.090***(0.0000)(N) 1(2)
T o u r is m 1 -2 .4 2 9  (0.3612) (CT) 1 -6.548*** (0.0000) (N) 1(1)
T ra d e 2 -1 .7 7 9  (0.7017) (CT) 7  -1 .1 9 2  (0.2106) (N) 0  -17.796***(0.0000)(N) 1(2)
E x p o r ts 1 -3.574**(0.0410) (CT) 1(0)
I m p o r ts 1 -1 .9 1 3 (0 .6 3 4 8 ) (CT) 7  -1 .0 3 8  (0.2657) (N) 0  -18.141***(0.0000)(N) 1(2)
UK G D P 3 -2 .2 8 1  (0.1814) (C) 0  -2.339** (0.0199) (N) 1(1)

Slovenia 
E x c h a n g e  r a te 0 -3 .1 1 1 a (0.1129) (CT) 1(0)
T o u r is m 10 -0 .4 4 4 (0 .5 1 7 8 )  (N) 0  -12.054***(0.0000) (N) 1(1)
T ra d e 1 -3 .0 4 5 a (0.1288) (CT) 1(0)
E x p o r ts 2 -4.093**(0.0106) (CT) 1(0)
I m p o r ts 1 -2 .7 5 0  (0.2211) (CT) 1 -5.736***(0.0000) (N) 1(1)
U K  G D P 3 -2 .2 7 0  (0.1848) (C) 0  - 3 .11 l a (0 .1130) (CT) 1(1)

South Africa 
E x c h a n g e  r a te 0 -1 .9 2 3  (0.3203) (C) 2  -4 .0 5 5  (0 .0 0 0 1)(N) 1(1)
T o u r is m 7 -1 .1 8 4  (0.9057) (CT) 0  -11.322*** (0.0000)(N) 1(1)
T ra d e 2 -2 .3 6 2  (0.1561) (C) 0  -11.845*** (0.0000)(N) 1(1)
E x p o r ts 3 -2 .1 5 9  (0.2229) (C) 0  -11.662*** (0.0000)(N) 1(1)
Im p o r ts 2 -1 .7 2 4  (0.4150) (C) 0  -12.471*** (0.0000)(N) 1(1)
U K  G D P 3 -2 .0 4 9  (0.2658) (C) 13 -0 .7 3 3  (0.9657)(CT) 1 -5.145*** (0.0000) (N) 1(2)

Turkey
E x c h a n g e  r a t e 0 -3.624** (0.0368)(CT) 1(0)
T o u r is m 0 -6.627***(0.0000)(CT) 1(0)
T ra d e 3 -4.692*** (0.0003) (C) 1(0)
E x p o r ts 1 -3 .0 3 7  (0.1321) (CT) 1 -5.423***(0.0000) (N) 1(1)
Im p o r ts 4 -2 .694*  (0.0820) (C) 1(0)
UK G D P 3 -2 .2 1 4  (0.2041) (C) 0  -2 .286**(0.0228) (N) 1(1)

US
E x c h a n g e  r a te 2 -2 .2 3 6 (0 .1 9 5 7 )  (C) 0  -5.970***(0.0000) (N) 1(1)
T o u r is m 7 -1 .141  (0.9140) (CT) 0  -9.444***(0.0000) (N) 1(1)
T ra d e 7 -1 .7 1 4  (0.7342) (CT) 5  -2.814***(0.0055) (N) 1(1)
E x p o r ts 10 -0 .5 5 7  (0.9781) (CT) 0  -1 4.725***(0.0000) (N) 1(1)
Im p o r ts 7 -2 .4 8 4  (0.3347) (CT) 0  - 10.828***(0.0000) (N) 1(1)
UK G D P 3 -2 .0 4 9  (0.2658) (C) 13 -0 .7 3 3  (0 .9657) (CT) 1 -5.145*** (0.0000) (N) 1(2)

Notes: (1) The optim um  lag length (k) is selected by MAIC. Hsiao and  Hsiao (2006) choose m axim um  lags a s  3 for a
sam ple of 19 observations. The m axim um  lags are chosen a s  13 for A ustralia (76 observations), France (76 obser
vations), Germ any (76 observations), Italy (76 observations), Netherlands (76 observations), New Zealand (76 obser
vations), South Africa (76 observations) and  US (76 observations). They are chosen as 11 for the Czech Republic (64 
observations), Hungary (68 observations), Poland (68 observations), Portugal (68 observations) an d  Slovenia (64 
observations). They are chosen a s  10 for Slovakia (60 observations), a s  9 for Turkey (56 observations) an d  a s  8 for 
Estonia (48 observations). (2) ***, **, * denote rejection of the  null hypothesis a t the 1 per cent, 5 per cent and  10 
per cent levels of significance respectively. Superscript 'a' m eans marginally significant a t the  10 per cent level of 
significance. (3) The num bers in the  b rackets are MacKinnon (1996) one-sided p-values. (4) C: the equation includes 
only the constant, CT: the equation includes constan t an d  trend, N: the equation does not include constan t or trend. 
C, CT and  N are determ ined based on the significance level of constan t and  trend in the  u n it root tes t equation.
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Australia
Exchange ra te
Tourism
Trade
Exports
Im ports
UK GDP

Czech Republic
Exchange ra te
Tourism
Trade
Exports
Im ports
UK GDP

Estonia
E xchange ra te
Tourism
Trade
Exports
Im ports
UK GDP

France
Exchange ra te
Tourism
Trade
Exports
Im ports
UK GDP

Germany
Exchange ra te
Tourism
Trade
Exports
Im ports
UK GDP

H ungary
Exchange ra te
Tourism
Trade
Exports
Im ports
UK GDP

Italy
E xchange ra te
Tourism
Trade

A p p e n d i x  B: KPSS u n it  r o o t  t e s t s

Level First difference Second difference Order o f
k LM statistic k LM sta tistic k LM sta tistic integ’n.

6 0.262*** (CT) 0 0.060 (CT) 1(1)
5 0.319*** (CT) 13 0.180 (C) 1(1)
5 0.212 (C) 1(0)
5 0.158 (C) 1(0)
6 0.262*** (CT) 23 0.315 (C) 1(1)
6 0.228*** (CT) 4 0.095 (CT) 1(1)

5 0.130* (CT) 3 0.138 (C) 1(1)
6 0.199** (CT) 46 0.397* (C) 22 0.174 (C) 1(2)
5 0.197** (CT) 8 0.170 (C) 1(1)
4 0.052 (CT) 1(0)
5 0.233*** (CT) 3 0.136 (C) KD
6 0.221*** (CT) 4 0.068 (CT) 1(1)

5 0.063 (CT) 15 0.187 (C) 1(0)
4 0.200** (CT) 1(1)
3 0.111 (CT) 1(0)
2 0.102 (CT) 21 0.255 (C) 1(0)
3 0.127* (CT) 4 0.055 (CT) 1(1)
5 0.202** (CT) 1(1)

6 0.261 (C) 1(0)
32 0.151** (CT) 12 0.192 (C) 1(1)
5 0.156** (CT) 57 0.351* (C) 17 0.128 (C) 1(2)
5 0.171 (C) 1(0)
5 0.167** (CT) 31 0.272 (C) 1(1)
6 0.228*** (CT) 4 0.095 (CT) 1(1)

6 0.251 (C) 13 0.138 (C)
3 0.152** (CT) 1(0)
5 0.070 (CT) 1(1)
5 0.061 (CT) 14 0.113 (C) 1(0)
5 0.124* (CT) 4 0.095 (CT) 1(0)
6 0.228*** (CT) 1(1)

1(1)
6 0.125* (CT) 3 0.143 (C)
2 0.116 (CT) 1)
5 0.157** (CT) 39 0.331 (C) 1(0)

5 0.228*** (CT) 25 0.186 (C) AU)
5 0.213** (CT) 66 0.500** 15 0.169(C) 1(1)
6 0.225*** (CT) (C)

1(2)

4 0.079 (CT)

6 0.251*** (CT) i(i)
36 0.174** (CT) 3 0.229 (C) i(i)
5 0.115 (CT) 12 0.195 (C) 1(0)

...cont
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...cont
Exports 4 0.267 (C)
Im ports 5 0.063 (CT)
UK GDP 6 0.228*** (CT) 4

Netherlands
Exchange ra te 6 0.232*** (CT) 5
Tourism 3 0.368*** (CT) 13
Trade 5 0.155** (CT) 7
Exports 5 0.136* (CT) 24
Im ports 6 0.156** (CT) 0
UK GDP 6 0.228*** (CT) 4

New Zealand
E xchange ra te 6 0.215** (CT) 3
Tourism 7 0.180** (CT) 12
Trade 1 0.181** (CT) 13
Exports 5 0.111 (CT)
Im ports 25 0.232 (C)
UK GDP 6 0.228*** (CT) 4

Poland
E xchange ra te 5 0.130* (CT) 4
Tourism 5 0.182** (CT) 13
Trade 6 0.256*** (CT) 11
Exports 5 0.225*** (CT) 13
Im ports 6 0.269*** (CT) 35
UK GDP 6 0.225*** (CT) 4

Portugal
Exchange ra te 6 0.196** (CT) 4
Tourism 15 0.150** (CT) 12
Trade 3 0.067 (CT)
Exports 3 0.056 (CT)
Im ports 3 0.078 (CT)
UK GDP 6 0.225*** (CT) 4

Slovakia
Exchange ra te 5 0.104 (CT)
Tourism 4 0.110 (CT)
Trade 6 0.171** (CT) 6
Exports 3 0.079 (CT)
Im ports 6 0.173** (CT) 12
UK GDP 6 0.214** (CT) 4

Slovenia
Exchange ra te 5 0.215** (CT) 3
Tourism 4 0.133* (CT) 12
Trade 5 0.094 (CT)
Exports 1 0.046 (CT)
Im ports 5 0.119* (CT) 18
UK GDP 6 0.221*** (CT) 4

1(0)
1(0)

0.095 (CT) 1(1)

0.170(C) 1(1)
0.170 (C) 1(1)
0.114 (C) 1(1)
0.150 (C) 1(1)
0.117 (C) 1(1)

0.095 (CT) 1(1)

0.180 (C) 1(1)
0.076 (C) 1(1)
0.090 (C) 1(1)

1(0)
1(0)

0.095 (CT) 1(1)

0.058 (C) 1(1)
0.112 (C) 1(1)
0.345 (C) 1(1)
0.107 (C) 1(1)

0.250*** (CT) 18 0.146(C) 1(2)
0.079 (CT) 1(1)

0.239 (C) 1(1)
0.175 (C) 1(1)

1(0)
1(0)
1(0)

0.079 (CT) 1(1)

1(0)
1(0)

0.162 (C) 1(1)
1(0)

0.168 (C) 1(1)
0.056 (CT) 1(1)

0.103 (CT) 1(1)
0.166 (C) 1(1)

1(0)
1(0)

0.316 (C) 1(1)
0.068 (CT) 1(1)

...cont
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...cont

South Africa
Exchange ra te 6 0.224*** (CT) 3 0.149 (C) 1(1)
Tourism 1 0.332 (C) 1(0)
Trade 5 0.181** (CT) 9 0.216 (C) 1(1)
Exports 5 0.106 (CT) 1(0)
Im ports 6 0.205** (CT) 4 0.138 (C) 1(1)
UK GDP 6 0.228*** (CT) 4 0.095 (CT) 1(1)
Turkey
Exchange ra te 3 0.088 (CT) 1(0)
Tourism 15 0.144* (CT) 12 0.136 (C) 1(1)
Trade 5 0.178** (CT) 15 0.135* (CT) 12 0.192 (C) 1(2)
Exports 4 0.074 (CT) 1(0)
Im ports 5 0.191** (CT) 2 0.239*** (CT) 12 0.244 (C) 1(2)
UK GDP 5 0.229*** (CT) 4 0.052 (CT) 1(1)
US
Exchange ra te 6 0.084 (C) 1(0)
Tourism 5 0.285*** (CT) 13 0.208 (C) 1(1)
Trade 6 0.262 (C) 1(0)
Exports 6 0.266*** (CT) 17 0.351* (C) 13 0.179 (C) 1(2)
Im ports 6 0.228*** (CT) 44 0.291 (C) 1(1)
UK GDP 6 0.228*** (CT) 4 0.095 (CT) 1(1)

Notes: (1) The optim um  lag length  (k) is selected by Newey-West B andw idth usin g  th e  B artle tt Kernel es tim a
tion  m ethod. (2) ***, **, * denote rejection of the  n u ll hypothesis a t  th e  1 p er cent, 5 per cen t an d  10 p er cent 
significance levels respectively. (3) C: th e  equation  includes only th e  con stan t, CT: th e  equation  inc ludes con
s ta n t an d  trend . C or CT is determ ined based  on the  significance level of co n s tan t a n d  tren d  in  the  u n it  root 
te s t equation . (4) If the  equation  includes bo th  co n stan t a n d  trend , th e  critical values are  0 .215 , 0 .146 an d  
0 .119 a t th e  1 per cent, 5 per cen t an d  10 per cen t significance levels respectively. If the  equation  inc ludes only 
con stan t, th e  critical values are  0 .739, 0 .463 an d  0 .347 a t  th e  1 p er cent, 5 per cen t an d  10 per cen t signifi
cance levels respectively.
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otes: (1) C
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 is critical value. (2)T
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H lO Ĵ- CJi LO ’st- -H 00 i-H
00 CN co ^j- CN IS O  CN CN

CN cn q q  cn °9 9 CN
d CN vd CN d  o IS  CN id

(M lO CN LO LO i-H LO iH IO
vO vO vO vO Qv av G \
CN i-H CN i-H oo oo
o d o  d id  cd id  cd ud
CN CN i-H i-H i-H

vO LO CO 00 &  00
O CN 00 < t s CN CN ON
IS CN io co 00 CN co o i-H
i-H CN 00 CN d  o d  CN d1-1 i-H

o i-H O  -H o  i-H O  1H o
A A A A A A A A A
l-i U 1-1 u i-< i-H i-H U i-H

O rH O  rH O  1-H O  *-H o
II VI II VI II VI II VI II
u u u  u U  i-H U  i-1 i-l

,vJ- <d-

CO cd
'G

d§ d <d r* d(U a id
£ & 73

4-J
d COV <U l) o oZ 2  N CLh CO D

35

r<
l 

r>
l 

3.
97

4 
3.

84
1 

3.
97

4 
3.

84
1 

co
in

te
gr

at
in

g 
eq

ua
ti

on
s 

th
e 

da
ta

, 
in

te
rc

ep
t i

n 
th

e 
C

E

N
ot

es
: 

(1
) 

CV
 is

 c
rit

ic
al

 v
al

ue
. 

(2
)T

he
 o

pt
im

um
 la

g 
is

 s
el

ec
te

d 
us

in
g 

th
e 

Sc
hw

ar
z 

cr
ite

ri
on

 (
C

ho
nt

an
aw

at
 e

t a
l, 

20
06

; 
C

ho
nt

an
aw

at
 e

t a
l, 

20
08

).



EC o > C % 2
C
PCfQ

CD
XJ
P

N
CDO

PCO
3 9

o
CDCO

CO O

§

CDfT
P4
CD 9O'

o ' &
p

R
3 -p a g

3
<3 O a <3

< CO

to t"a
co'

1

4̂ 4̂ -p a

to £ %

•1 •t *1 • i R •-* •■t •"*
IA II IA II IA II £q is2

1

IA II IA II IA II a
o i—4 o t—* O o

D i— o t-4 O t—4 o o
CD

•-* •"t >-t ■-* X *-J *-{
V V V V V V a; O

To V V V V V V a:i— o i—4 o t—4 o
S

o I - 4 o I—4 o

to
c n

k )

CD

o
t o

O
to

cn
to

i—4

b

I—4
; 0

CO

Tract
te

s
t

X
w

O
CO

b

I—4
vO
i—4

o
k )

vO
oo

to
o

vO
k |

« .  a

<n i—* 00 vO oo oo c _ vO VO 4 ^ O
-P A ^ 4 to cn Cn o P

3
4 ^ -P4 -P4 00 04 O

i—1 t—4 x i—4 I—4 i—4
OO Cn CO Cn CO Cn O  c n p 4 c o Cn c o Cn 00 cn O  On
CO '-P4 bo 4 ^ bo 4 ^ ^  SR td 2 CfQ bo 4̂ bo '-P bo 4̂4̂ vO -p vO 4̂ vO ►> C/0 w' 4̂ vO 4̂ vO -P4 vO

Cn Cn i—4 Cn
&

CO P3 2  2 CO
CD

c n H-4 Cn t—* Cn
fa

to i—4 <C>' D „ i—* <5'
o
t o
ON

-P
b
-P4

O
to
oo

(n
O
O

b
CO

cn

4̂
o

ft !=«

I S
O °
Z  §

O
3
a

CO
b

O1
b
to

o
to
4̂

vO
cn
to

to
o
4̂

-<I
b
c n

ft ta

l !
-p vO -o Cn cn o c* f-3 2 p h-4 4̂ c n 00 -4 5"

i—1 i—1
0> s  i2  o

co

S’ (__4 i—4
p

03 4̂ CO -P4 oo -P4 5%c
v

CTQ CO -p co 4̂ oo -P O  Cnco to bo to bo k> >  § 5 bo to bo to bo k )
-P4 cn -p> 0> -P cn

o  g CD 4̂ cn 4̂ cn 4̂ cnH Cn i—1 Cn h-4 Cn i—4 Cn I—4 Cn i—‘ Oi
Y

es

N
o CDCO

C
ointe

gration

^  o  
c  3  
S  d•-4 ^  H CO

COo
P4
| N

o

N
o

N
o

C
ointe

gration

oo 03
o

oo 03o
OO ca

o
a  ^
O cd i

Oo 03o
oo DJ

o
Oo &Jo

5 'r+-0)CTQ
p

c+
3*
r+CDCO

5*
CD

1
P

3
3CO(—t-

S'<-»-
CDCTQH
P

3
CD*COr+ X)pCO£

S  <3

S  S

p.o
p
O

p
3

1
p

&
3COr+

5*(—h 
CD 

C fQ

P

S'
c+
CDCOr+

S'r+
CDCfQ
P

3
3COr+ X3oCo

p+ CO r̂t- co i- CO co 2 P4 p-. CO P -. CO fP. CO
p* o ' 5 ’ H 2 o p )_•. O i_i. o
CTQ P p 3 C fQ P p CTQ p P P P P g
CD a s* CD a § I CD Bt a 3
►o o ' o ' ►O o' Co M p

1
42 o ’ o ' o ' CO

C P B. P a
Uo P

g-.
O

R pr+ 3
&.o

a>
i—1

0>
3 £o

CD

i—4 3
p
pf~+-

CD

to
CD

P
CD
P

3 o P w P O O
> 0 CO

S' 3 s 3 S  3

z
D tooo s* Ef s* p 3 P

CD 3 G ft CD
CD o cn CD 3 CD 3 CD 3

a

f
3Ot3r+ I I

a

f
3
CD"0ft-

c
2
GO

O
P 4o
P

a

f
3isT3r+

O-

I
I•s

a

f
3
CD
tJr+

S' g 5 ' S S' § S B' g 5* g S' S
S' a 3 B. CD a p 3 a 3 a 3 a
3 P 3 p 3 p 4. 1 P 3 p 3 B1 3 & 1
cd 5 CD 5 CD p P CD p CD p CD p

tj CD CD
p

t * CD
P

3 r+ X3 CD t3 CD -a CD 3
r~t- P r+ ft-

0
to
o

r+ P rt-
kJa

r+ P
S'
s
<T>

R|a
S'
sft

R
n3
a

S'

?
R
&a

S'

£
Raa

S'
£
n>

S'
S '
a>

R

i
ao

fa 5 '
o
2 S' 8 S'

o
oo 8 S' o

w S' O
w S'

36

A
ppen

d
ix F: T

h
e J

o
h

a
n

sen C
o

in
teg

r
a

tio
n test b

etw
een ex

po
r

t a
n

d t
o

u
r

ism
, b

a
sed o

n th
e K

PSS u
n

it
ROOT TEST



C
on

i..
. 

.A
pp

en
d

ix
 G

.s Cd Cd G Cd G Cd .3 Cd ■s 8 .3 w 00
a O •i-H O O O o o

Xflg
u
£

TJ
i

X
g
p

<u
£

XGP
V
3

XGV £ G 2 
p  d

XGg
1)
£

o
CN

b
b £ £

-b
b .S b

h £ d
b £ ^  g 

b
d
b £03 aj d 4-> d 4—1 d 4-J d 4-» d 4->o3 a § Oh a (D a 2 Cin <D a

1G p g cd G <D G CD G (D G ID;3 0 <D O u O O £
X

c
£ 3 X u

B X
in
B X

in
B XI fc X i-H

B
d

S £ .S § .3 § £ § £ a  £ § £ 4—*(H

a
QJ
I

I
X

a
<D

D
<D
I ' I

X

O h
CD
I

1
X

4-> r
O h G 
<D
o  £  P  X

Oh g  
CD 'b
oin XJ

4—1
a
ID
s

IX

i-Ho
X
o

I <D <D £ <D <D4—* <D ID4-* <D 3  <D -2 ID vO
£  £ G G 5 £  £ £  £ £  £ G 5

oo
CN

o '
O O o O G O o
g g G G i—l . 2 G G

I<D <D CD £ s 3 .2 CD
3 3 3 d d G d 3 dp o O o o p o i
x x X X X o x  _ X co-p
.S a g g .S G G G G CO) G G G G G

o o o O G — O O O
CO*43 COX CO•-G CO•-G (0 TJ co X co X X
4->CO(D4—>

d
&o

4->CO<D4—>
dinoflD

4->CO
<d

d£W)
ID

4-»CO
ID4-J

d
&
CD

CO
ID

db00O
S 2 
2  8P

4-»
co
CD4—1

du
ton
<u

o

G
o

6 3 5
+->
.G 5

■4—*G £ . S  

m  8

rG 4-»
.3
o
o

5  s
X 4-J

G *GD
o
PQ ’o

o
O
CQ O

o
o
CQ o

o
o
PQ °  *o

m  8
o
PQ ’o

o •c
o

o o o O

Y
es o o

£ Z Z Z Z 2
o

CO
lO 1—1 CN in m rH in i—i in 1—1 lO rH in i-H <D
vO d - 03 VO VO d" vO d - vO d - vO d - vO d -

£CN 00 00 1—1 CN oo q 00 q 00 CN 00 q 00
d" CO i d 03 d" cd d - cd cd d 1 cd d -’ cd CUD

.3cnT—1 1-1 i—i 1-1 i—i rH

CN 00 vO o CO CN co CN i s co rH CN CO 00 G
CN CN 00 d" d - 03 in vn co CN CN CO IS d - X
vO d - i-H co vO co 03 o 03 cn q °9 i—i aj

id o i-H CN o o o o i d o i s  cd oo d - D
O

i—l i-H i—i co , D75
LO i—i CN in m m i-H i n i—i LO rH UO i-H 75
03 d - VO vO 03 d - 03 d - 03 03 d - 03 d -
d - 00 CN i—< d - 00 d" oo oo d -  00 d - 00 tuo
LO CO o 03 in ; cd id cd LO cd i d  cd id cd in
i-H CN 1 1—1 i—l rH rH g
03 00 vO o in CN m CN o co d -  CN rH 00 g
d - CN CN d" CO 03 i—l vO vO CN i n  co CN d - G
o d “ uo CO o CO o o CO 03 d -  CN o rH •rt
vd o cd CN i—l o i—i o d o o  cd cd d- a

t_ i i—i i—l co rH r H o
D

o T—1 o i—i o i—i o i—< o i—i O  rH o i-H 0
A A A A A A A A A A A A A A £ i
in in U in in i-H i-H in in in i n  (h u in

V
O 7—1 O i—l o 1—1 o i—1 O i-H O  rH O O • i

>II VI II VI II VI II VI 11 VI II VI II VI
in u i-i u u i- . in i-< i-H in in  in S-H in 73

o
X

d" d - d CN d" m *Go

CO d >
XH

o•r O

3 x d d 52
i-H

T3<u §
X

1 ' 3<n rG CO
£
<d

N
ew £

<L)
N

1
”0
Oh

>p
cn

>

m
3
om u

s

£
o

Z

37



c
co2o

<5

O<
3.3.o
a
< l
a3co
S
3co

T3 4^ CO
'• o-£> tO 

00 (-*

V
o

GO Ol 
oo ip 
-P vO 
I—‘ c/l

o  00
CDa
3CO
iCTQ
s*CO
co
&
*

H* 00
-P ~4 
00 CO

CO 4  ̂
bo to 
-P 01I-* c/l

2o

O P y  3. co o o 3 3

!
£
&
a

3a
o ’
p

0  4 3  
O' « COCP 3
£  g  8

1 £85 ft a 
* 8 g1xs ss
a  g- 5 

3 3
S' qw  o  3  o  _ cl o  O tj. oo pj 5

2 CO 3 *Z O W pa o3 o* o CO CO g w CO N
S'CO

<CO3
p‘

1a
s*CO
ST

3
3 §oco

r+O
3
p*

X) CO
3 ^

5a
o’

CO

-p I—1 -p -p -p -P -

•“t »i •-t •-* *-t *1 *-* *-< ►1 •1 *-tIA II IA II IA ii IA II IA II IA II IA 'I IA IIi—*O i- * o o H- O i- O o ^  O H- O
*1 •-t *1 •-1 *1 *1 »-t •-* ►1 •1 *-i >-l
V V V V V V V V V V V V V V V V

o i- * o o H- O f- 1 o o H-* O H-* O
GO GO 1—* 1—* 1—*Cn GO o  p o H-* O 01 O -4 p Cn P  -4 P  Pto VO VO GO CO o '-p o b  b i—*b ip o to to-P to to vO GO to -P to 00 Ol o VO vO OO VOCn 00 GO O to cn 00 VO vO 00 to 00 VO to

GJ
1—» f—‘ i_i 1—* t—‘Cn go cn GOCn GO p p  p p Ol p  p p  p

oo lp 00 4̂ oo P̂ oo ip oo ip bo ip bo ip bo ip-p vO -P VO -P vO -P vO -P vO 4* vO -P VO -P VOi—*Cn h-» cn Cn h  cn i—1 Ol Ol 01 i-4 Cn
to GO f—» I—1Cn 00 O Ol p O O p o  p p p Ol K-1 o  p

to b vO P̂ GOb ’-p b b  go P ip ip b b  b-P 00 tO GO vO -p to to to Ol Ol -P vO o 00 ocn GO GO to GO 00 to VO VO to Ol oo »-* -4 Ol
1—* i—* h—1 I—1 1—* i—*GO 4̂ GO -P GO -P GO -P GO -P GO-P GO -P P  4̂

bo to oo to oo to oo k> bo to oo to 00 NJ oo to-P 0̂ -P 01 -p ai -P Ol -P Ol -p Ol 4̂  Ol -P 011—*Cn f- 1 Ol t—1Cn H-* Ol 1—* Ol 1—»Cn h-* cn Ol

s: K!CO 'Z z Z zo W o o o o o o

2 S’
a sa — . 
09 ft3 “ 
c . w305
ft
C
S. s

2 3-
8 g5•a s
S -8  
p  t?
S g  
"  a
8  5'

|. 8?
£ s
<8 s
3 sb. w 3 c- 

OQ 3  
co &
■8 I

o >-* 3

S 3 
f  ft 
p Q
F t
s g
q 3-5 8*0 CO
5 -8  
p  3
S §
"  a  
Cl tits 3

§ . g  a s
<w cop s£■. COo 
3 3

&o’
P

S 3
3 ffg- 3
4  *2 .

2 S’as<t —  qg ft3 “b  co
§ 3 & o’ p

ss;
co& 3 

S’ €

O0
S’
S
1  p .b  w o 
3

5'Ba  5

3a
o'
P

81 8 8q a
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