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 10 
Big events, such as the launch of CEPA in 2004, may have great impact on foreign trade in 
Guangdong province. By applying the method advanced by Lumsdaine and Papell, the 
relationship between big events and Guangdong’s foreign trade is investigated. It shows that 
the big events, including the launch of CEPA in 2004, the RMB exchange rate formation 
mechanism reform in 2005, the outbreak of financial crisis in 2008, have impacted 
significantly on the imports of Guangdong. It also indicates that the growth rate of exports is 
slow down due to the financial crisis and European debt crisis. 
 11 
Keywords: big events; foreign trade; structural changes 12 
 13 

1. INTRODUCTION  14 

 15 
According to the annual data of 2013 from World Trade Organization, China, US, Germany 16 
are the world's top three exporters, accounting for 11.74%, 8.39% and 7.72% of world total 17 
exports respectively. US, China, Germany are the top three importers, accounting for 18 
12.33%, 10.32% and 6.29% of world total imports respectively. Inside China, the top three 19 
regions in foreign trade amounts are Guangdong province, Jiangsu province, Shanghai 20 
municipality (China Statistical Yearbook, 2014). From January to July in 2013, Guangdong 21 
province's imports and exports accounted for 24.6% and 29.6% respectively across the 22 
country. Therefore, Guangdong’s foreign trade has a vital role in China and even the whole 23 
world. In order to evaluate the effects of foreign trade policies applying in Guangdong, It's 24 
very important to study the structural changes of the time series of imports and exports in 25 
this province.   26 
 27 
There were many big events happened from 1978 to 2000, such as the third Plenary 28 
Session of the 11th CPC Central Committee in 1978, the establishment of the Shenzhen 29 
Special Economic Zone in 1980, Deng Xiaoping's southern tour speech in 1992 and so on. 30 
These big events had made significant impacts on imports and exports of Guangdong, and 31 
had been widely recognized by academia and the public. 32 
 33 
Since 2000, there have been a lot of big events taking place in China or Guangdong 34 
Province. For example, China joined WTO in December 2001, the outbreak of Severe Acute 35 
Respiratory Syndromes(SARS) in Guangdong in November 2002, The Closer Economic 36 
Partnership Arrangement (CEPA) formally implemented in January 2004, the reform of RMB 37 
exchange rate regime in July 2005, the financial crisis started in September 2008. Whether 38 
these events occurred in the 21st century have resulted in the structural changes of the time 39 
series of trade in Guangdong? Studies on Structural changes began with Page (1954), and 40 
has achieved fruitful results since the 1990s (Csörgö and Horváth, 2005). This paper 41 
analyzes the impact of big events on the imports and exports in Guangdong, explores the 42 
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distribution changes of foreign trade growth in the province since the year of 2000, and 43 
provides policy recommendations for Guangdong’s foreign trade. 44 
 45 
The main contributions of this paper are: (1) expanding Lumsdaine and Papell (1997) 46 
breakpoint test model (LP model) by adding model BB, BA and BC in order to get more 47 
breakpoints that the original mode failed to find; (2) dedicating to the study of structural 48 
changes for the Guangdong’s imports and exports, and draws a significantly different 49 
conclusion comparing to that of the whole nation's import and export trade; (3) finding out 50 
that the formal implementation of CEPA in 2004 had only continued to affect Guangdong’s 51 
imports and exports; (4) finding out the reform of RMB exchange rate regime in 2005 did not 52 
lead to structural changes of export series, and the impact only appeared in import 53 
sequence; (5) discovering the exacerbation of European debt crisis in 2011 made the 54 
exports growth rate to slow down, and the financial crisis in 2008 had impact on both of 55 
imports and exports. 56 
 57 
The basic framework of our study is as follows: The second part of this study reviews the 58 
relevant literature and points out the main problems existing in the papers; the third part 59 
expands the LP model and makes it more completed; the fourth part gets the critical value 60 
for breakpoints test with Monte Carlo simulation experiments; the fifth part tests structural 61 
changes of the Guangdong’s imports and exports since 2000, analyzes the relationship 62 
between the major events and the structural changes of foreign trade in Guangdong 63 
province; the sixth part draws conclusions. 64 
 65 

2. LITERATURE REVIEW 66 

 67 
There are a lot of literature at home and abroad focusing on the impact of big events on a 68 
country’s imports and exports. Big events varies in all kinds of forms including trade 69 
liberalization reform, implementation of export food safety standards, reform of foreign 70 
exchange management system, natural disaster, terrorist attack, etc. 71 
 72 
In recent years, the foreign representative literatures studying in this area are Penélope 73 
(2005), Veeck (2008), Mangelsdorf et al. (2012), Yamashita & Jayasuriya (2013) and so on. 74 
Penélope (2005) established the imports, exports and trade balance model to study the 75 
impact of trade liberalization events on Mexico’s imports and exports. It was found that the 76 
Mexican trade liberalization reform in 1986 had a significant impact on imports and exports, 77 
but the North American Free Trade Agreement which was entered into force in January 1994 78 
did not have a positive impact on exports. Muhammad and Kilmer (2008) believed that the 79 
EU and the US were independent of each other on commodity exports. Therefore, the US’s 80 
exports would not increase if the EU’s export subsidies reduce significantly. Cudia (2012) 81 
used vector auto regression model (VAR) to analyze Philippines’s exports, and got a 82 
conclusion that the financial crisis happened in 2008 caused a significant negative impact on 83 
Philippines’s exports. Felt et al. (2011) used the test method proposed by Qu and Perron 84 
(2007) to study the international impact of the imports and exports of pork, which was led by 85 
a big event that Japan stopped imports of pork from Taiwan in March 1997. The results 86 
showed that the US pork market share in Japan rose, while Canada, Denmark declined in 87 
Japan's market share after the implementation of Japan's pork embargo against Taiwan. 88 
Walkenhorst and Dihel (2002) used the Global Trade Analysis Project (GTAP) to analyze the 89 
negative impact of  911 terrorist attacks on world trade. There are similar study in 90 
Walkenhorst and Dihel (2006). 91 
 92 
Many scholars are concerned about China's foreign trade because the amounts of China’s 93 
foreign trade ranks the highest in the world. Veeck (2008) explored the impact of China's 94 
accession to WTO in December 2001on agricultural trade, and found that there were 95 
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significant changes on China’s agricultural trade such as trade amounts, product categories, 96 
business partners after the accession to WTO. Mangelsdorf et al. (2012) used the panel data 97 
of leaves, vegetables and other seven categories of export products from 1992 to 2008, and 98 
applied the co-integration method to study the impact of implementation of food safety 99 
standards on Chinese food exports. The study found there was a positive impact on food 100 
exports after the use of food safety standards. Yamashita and Jayasuriya (2013) used the 101 
data of exports to analyzed the impact of exchange rate adjustment on China's exports. The 102 
results showed that the RMB exchange rate adjustment (appreciation) did not lead to the 103 
decline in exports. Instead, Thorbecke and Zhang’s (2009) found that the RMB appreciation 104 
had a sustained negative effect on China's exports of clothing, footwear and furniture. The 105 
research of Thorbecke and Smith’s (2010) reached the similar conclusion with that of 106 
Thorbecke and Zhang’s (2009). Bown and Crowley (2010) analyzed the impact of the import 107 
restrictions introduced by United States and the European Union on China’s exports. The 108 
study found that there was not enough evidence to suggest that big events of restrictions on 109 
Chinese products imports that occurred during the sample had forced a large number of 110 
Chinese products to flow into the third parties outside of the European and American 111 
markets. 112 
 113 
Domestically, the recent representative literature are Zilian Li (2010), Zhenquan Wang 114 
(2009), etc. Zilian Li (2010) used the data decomposition method proposed by Beveridge 115 
and Nelson (1981) to decompose random impulse that led by the undetermined events such 116 
as Wenchuan earthquake in 2008. Limin Chen (2011) constructed revealed competitiveness 117 
index, compared before and after China's accession to WTO manufacturing competitiveness 118 
changes, found the overall competitiveness of China's manufacturing industry trends 119 
appeared drift after the WTO entry. Zhenquan Wang (2009) used the method proposed by 120 
Lumsdaine and Papell (1997) and the annual imports and exports data from 1981 to 2006 to 121 
study the impact of the reform of the exchange rate system in 1994 and other big events on 122 
China's foreign trade, it was found that the merger of the exchange rate regime and other 123 
major events only generated structural changes to China's exports. 124 
 125 
Although the existing literature are helpful for our study, there are still deficiencies in these 126 
domestic and international research. (1) The conclusions might be unreliable because the 127 
study such as Penélope (2005), Cudia (2012) didn’t test dependent and independent 128 
variables for structural changes, but used "co-integration" technology directly or derived 129 
regression method to analyze (Qishui Chi and Zhenquan Wang, 2013; Qishui Chi, 2014); (2) 130 
There are massive literature studying big events in China or other countries (regions), 131 
however, there are lack of academic literature that studying the impact of specialized events, 132 
especially regional characteristics distinct events, on import and export trade in Guangdong 133 
province; (3) Some literature only analyze one structural change point, for example, Limin 134 
Chen (2011) only analyzed the impact of the WTO entry on the manufacturing 135 
competitiveness of China, but there were other big events such as the unification of 136 
exchange rates in 1994, the Asian financial crisis in 1997, the reform of the RMB exchange 137 
rate formation mechanism in 2005in the sample period (1990-2009),and the WTO entry in 138 
2001 was just one of the reasons leading to the structural changes of China's manufacturing 139 
industry competitiveness. 140 
 141 

3. MODELS FOR TEXTING STRUCTUAL CHANGES 142 

 143 
We want to solve the following questions: (1) whether big events such as the implementation 144 
of CEPA, the formation mechanism reform of RMB exchange rate, the financial crisis caused 145 
structural changes of time series of foreign trade in Guangdong? (2) where did the structural 146 
changes occur? (3) what was the direction of the changes? (4) how much was the 147 
magnitude of the structure changes? Therefore, we must detect the structural changes of 148 
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time series of Guangdong’s imports and exports. The establishment and improvement of 149 
"history test" or "sequential test" methods have created conditions for testing the breakpoints 150 
of time series. Lumsdaine and Papell (1997) can solve the problem of the unknown 151 
breakpoints in advance, so we can apply the LP model test structural changes of time 152 
sequences of Guangdong’s foreign trade. 153 
 154 
The null hypothesis of Lumsdaine and Papell (1997) endogenous breakpoint test is that the 155 

sequence{ }t
y is a unit root process of no structural change. The data generating process 156 

(DGP) of{ }t
y can be made by the formula below: 157 

1t t t
y yµ ε−= + +

                                                                                      
 (1) 158 

The alternative hypothesis is a segmented trend stationary process in which structural 159 
changes happened, that is: 160 

1 1
1 1 2 2

k

t t t t t t i t i ti
y t DU DT DU DT y c yµ β θ γ ω ψ α ε− −=

∆ = + + + + + + + ∆ +∑                  
  (2) 161 

In this equation, 1DU 、 2DU  are intercept dummy variables, showing the occurrence of 162 

mean shifts at moment 1TB  and 2TB , that is 1 1
t

DU = , 1 1
t

DT t TB= −  when 163 

1t TB> ; 2 1
t

DU = , 2 1
t

DU = , 2 2
t

DT t TB= −  when 2t TB> ; k  is the lag order, which role is 164 

to eliminate the influence of possible stochastic disturbances that are not independent and 165 
identically distributed (Zivot and Andrews, 1992). 166 
 167 
Thus, Lumsdaine and Papell (1997) set AA, CC, CA models for endogenous breakpoint test, 168 
and used the models to test the structural changes of the time series of US macroeconomic 169 
data. The model AA, CC, CA are as follows: 170 

Model AA： 1 1
1 2

k

t t t t i t i ti
y t DU DU y c yµ β θ ω α ε− −=

∆ = + + + + + ∆ +∑                         
 (3) 171 

Model CC： 1 1
1 1 2 2

k

t t t t t t i t i ti
y t DU DT DU DT y c yµ β θ γ ω ψ α ε− −=

∆ = + + + + + + + ∆ +∑  
  (4) 172 

 Model CA： 1 1
1 1 2

k

t t t t t i t i ti
y t DU DT DU y c yµ β θ γ ω α ε− −=

∆ = + + + + + + ∆ +∑             
   (5) 173 

It can be seen above that model AA corresponds to the case of breakpoints are intercept 174 
drift; model CC corresponds to the case of breakpoints are co-drift situation; model CA 175 
corresponds to the case of breakpoints are intercept drift and trend term co-drift. 176 
 177 
The LP model has been widely used, such as the empirical research in Ben-David et al. 178 
(2003), Papell (2007), Kruse (2009), etc. However, The LP model is incomplete because 179 
there is no description for the situation that there are more than two breakpoints in one time 180 
sequence (Wang et al, 2009). Structural changes in the form of statistical models are 181 
diverse. The five models Gutierrez (2010) established for structural change tests are more 182 
than those of Lumsdaine and Papell (1997). According to permutations and combinations 183 
theory, another six other possible scenarios BA, AB, BB, AC, BC, CB should be added on 184 
the base of the LP original model, so there are 9 models in total plus the original model AA, 185 
AC, CC. Because the alternative hypothesis didn’t make provision for the order of the 186 
breakpoints, model AB, AC, CB, is equivalent with BA, CA, BC respectively. Therefore, 187 
based on the original model AA, AC, CA, the model BA (trend term drift and intercept drift of 188 
breakpoints), BB (trend term drift), BC (trend drift of breakpoints and intercept, trend co drift 189 
breakpoints) are added in the paper, and they are collectively referred to LP expand model. 190 

Model BB： 1 1
1 2

k

t t t t i t i ti
y t DT DT y c yµ β γ ψ α ε− −=

∆ = + + + + + ∆ +∑                        
   (6) 191 

Model BC： 1 1
1 2 2

k

t t t t t i t i ti
y t DT DU DT y c yµ β γ ω ψ α ε− −=

∆ = + + + + + + ∆ +∑             
  (7) 192 

Model BA： 1 1
1 2

k

t t t t i t i ti
y t DT DU y c yµ β γ ω α ε− −=

∆ = + + + + + ∆ +∑                        
   (8) 193 
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The breakpoints location [ ]1 2,λ λ λ= , and the value range Λ  is ( ) ( )0,1 0,1×
 
closed subset. 194 

DGP changes into first-order differential form. Thus the null hypothesis changes into 0α = , 195 

alternative hypothesis is 0α < . According to LP original model 3-5 and expand model 6-8, 196 

we can get α̂  sets and their corresponding t values after doing LS regression for every 197 

pair [ ]1 2,λ λ λ= .The λ  corresponding to the smallest value of t is the most likely structural 198 

change breakpoint of Guangdong’s foreign trade series, expressed by )ˆ,ˆ(ˆ
inf2inf1inf

iii λλ=λ , 199 

inf ˆ
ˆ[ ] inf ( )i

i
t t

α∈=
λ Λ

λ λ . Among them, i  represents LP original model (3-5) or expand model (6-200 

8). Supposing i
k βinf,

is unilateral gradual threshold limit distribution at 
ˆ

inf ( )it
α∈λ Λ
λ

 
significant 201 

level, the unit root null hypothesis would be rejected if 
ii

kt βinf,inf ]ˆ[ <λ . that is to say, the 202 

alternative hypothesis that the series is piecewise stationary process would be accepted if 203 
ii

kt βinf,inf ]ˆ[ <λ . 204 

 205 
The basic idea of structural changes can be extended to the stationary test of time series 206 
(Perron, 2005). Using the above LP original model and its expand model, this paper intends 207 
to comprehensively test whether there are structural changes in time series of Guangdong’s 208 
imports and exports, and then analyzes the impact of big events on them. 209 
 210 
4. SIMULATION EXPERIMENT 211 

 212 
The models in this paper are based on the method proposed by Lumsdaine and Papell 213 
(1997), however, we should not use its one-tailed test value when it comes to the breakpoint 214 
test critical value problem. There were only 500 replications when Lumsdaine and Papell 215 
(1997) used Monte Carlo simulation method to estimate the test values, and a small number 216 
of independent replications make the calculated results obviously instable. 217 
 218 
The fewer number of replications in simulation experiment can lead to poor results, which 219 
can be verified by different 

ˆ
inf ( )it

α∈λ Λ
λ

 
fitted density functions generated by different cycles. 220 

The 
ˆ

inf ( )it
α∈λ Λ
λ

 
distribution can be produced by the following method: the unit root sequence 221 

sets { }
1

J
j

t j
y

=
%

 
of samples are generated randomly; then we get the discrete distributions of 222 

ˆ
inf ( )it

α∈λ Λ
λ  and one-tailed test value of the corresponding significance level after putting 223 

{ }t
y%

 
into the LP original models 3-5 and expand models 6-8 to do least squares regression. 224 

{ }
1

J
j

t j
y

=
%

 
can be generated by Monte Carlo simulation by taking the initial value y1=0, ∆yt=εt. 225 

k  value in LP original model and expand model is decided by the significance of ˆ i

k
c , and it 226 

can be set with 1.6 according to the study of Ben-David, Lumsdaine and Papell (2003). 227 
 228 
With the obvious advantage of much quicker computing speed of workstation in the 229 
background than ordinary computer, we did a large number of independent experiments of 230 

Monte Carlo simulation. Using ∆yt=εt as DGP, we got breakpoint test critical values at 1%-231 
99% significance level (Table 1). 232 
 233 
 234 
 235 
 236 
 237 
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Table 1. ADF test critical value through 9,000 replications 238 

Significance 

level 
AA 

BA（（（（AB

）））） 
BB 

CA（（（（CA

）））） 

BC（（（（CB

）））） 
CC 

1% -6.684741 -6.935116 -6.702854 -7.060718 -7.010186 -7.284685 

2.5% -6.401556 -6.661261 -6.379424 -6.757344 -6.661235 -6.979095 
5% -6.136519 -6.406245 -6.113022 -6.506600 -6.416339 -6.760306 

7.5% -5.988341 -6.255559 -5.943999 -6.346180 -6.252550 -6.600484 

10% -5.872439 -6.127780 -5.817367 -6.227331 -6.140472 -6.475317 

12.5% -5.762155 -6.049693 -5.691504 -6.127023 -6.035740 -6.384094 

15% -5.678198 -5.953939 -5.604378 -6.044045 -5.959372 -6.307656 

17.5% -5.604265 -5.884925 -5.530709 -5.968472 -5.886718 -6.232572 

20% -5.534438 -5.819877 -5.459948 -5.903194 -5.825317 -6.168400 

22.5% -5.477442 -5.758122 -5.392437 -5.835002 -5.769662 -6.110115 

25% -5.426073 -5.691524 -5.330668 -5.779153 -5.716175 -6.053934 

27.5% -5.373379 -5.638472 -5.269040 -5.723656 -5.659269 -6.002366 

30% -5.326019 -5.586099 -5.208173 -5.674122 -5.610686 -5.958839 

32.5% -5.274070 -5.545075 -5.150047 -5.627731 -5.563607 -5.911406 

35% -5.231481 -5.495633 -5.102292 -5.576397 -5.512067 -5.870703 

37.5% -5.184801 -5.453340 -5.052075 -5.535701 -5.471562 -5.825460 

40% -5.141897 -5.409080 -5.006006 -5.486551 -5.426284 -5.778427 

42.5% -5.097798 -5.358687 -4.959492 -5.446163 -5.381726 -5.731747 

45% -5.055574 -5.312654 -4.918520 -5.405016 -5.340577 -5.688919 

47.5% -5.015143 -5.267035 -4.874895 -5.364265 -5.294724 -5.647868 

50% -4.973549 -5.222929 -4.826350 -5.319921 -5.253448 -5.603787 

 239 

5. EMPIRICAL FINDINGS  240 

 241 

5.1 Data sources and processing  242 

 243 
The monthly data of Guangdong’s imports and exports from January 2000 to July 2013 are 244 
from Guangdong Statistical Information Network. Through a simple equation that total 245 
foreign trade amount equals imports plus exports, as well as cross-checking the data 246 
obtained from varieties of other channels, we found that there were something wrong on the 247 
"Month of total imports" ($ 1.005 billion)announced on September 12, 2002 and the "total 248 
exports this month" ($ 1.26 billion) announced on December 12, 2012in the Guangdong 249 
Statistical Information Network, they should be amended to $ 10.205 billion and $ 10.533 250 
billion respectively. 251 
 252 
The data of imports and exports showed seasonal fluctuation characteristics during the 253 
sample period. In general, foreign trade is in phased "trough" in February each year and 254 
"peak" most appeared in December. Therefore, seasonal adjustments is needed to show the 255 
potential loop trend variable in time series of imports and exports, and reflects truly objective 256 
laws of economic time series. 257 
 258 
Overall, the seasonal fluctuation of Guangdong’s imports and exports time series was 259 
proportional significantly to the original series. Therefore, the multiplicative model rather than 260 
additive model should be used when doing seasonal adjustments. Phases, the fluctuation 261 
was small in early stage, and increasing in middle and late samples. Thus, this paper used 262 
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Census X12 method to do seasonal adjustments for Guangdong’s foreign trade series. 263 
Because the natural logarithm doesn’t change the nature of the original data, we take the 264 
natural logarithm for import and export amounts after seasonally adjustments. The import 265 
and export series hereinafter are the natural logarithm series after the seasonal adjustments. 266 
 267 

5.2 Stationary test 268 
 269 
Stationary test must be carried out in the usual sense before using the complete LP model 270 
(including the original model and expand model) to test breakpoints. It would be meaningless 271 
to test breakpoints if the original series of Guangdong’s foreign trade is stationary because it 272 
is sure in advance there are no breakpoints. ADF stationary test results show that both 273 
imports and exports series are (1)I  processes. 274 

 275 
Table 2. The stationary test results of foreign trade in Guangdong 276 

Series  Test type tαααα 

Critical value at 1%,5% and 10% 

level 

Lag 

intervals 

（（（（SIC）））） 1% 5% 10% 

Imports (level) (c,t,0) 
-

2.673681 
-4.016064 -3.437977 -3.143241 1 

Exports (level) (c,t,0) 
-

1.298223 
-4.016433 -3.438154 -3.143345 2 

Imports (first 

difference) 
(c,0,1) 

-

21.53610 
-3.471192 -2.879380 -2.576361 0 

Exports (first 

difference) 
(c,0,1) 

-

13.29799 
-3.471454 -2.879494 -2.576422 1 

 277 

5.3 Breakpoint test 278 
 279 
The traditional unit root tests did not consider the structural changes of time series, 280 
therefore, we can’t judge Guangdong’s foreign trade is a unit root process or section 281 
stationary process according to the ADF stationary test results, we need to do breakpoint 282 
test on the time series of imports and exports. 283 
 284 
Basing on the results of 9000 computing replications with Monte Carlo calculations, we 285 

set
max

12k =  and λ1,λ2∈[0.1, 0.9], use LP original model and expand model to do the 286 

breakpoint test on Guangdong’s imports and exports, and get the results rejecting the null 287 
hypothesis above 90% confidence level. 288 
 289 
Table 3. The breakpoint test results of LP original model 290 

Series Model alpha t_alpha Breakpoint theta t_theta gama t_gama 

Exports 

AA -0.430448 -5.620746 
2011M07 -0.077769 -3.430490   
2008M11 -0.176398 -5.079766   

CC -0.559262 -6.001065 
2008M11 -0.196483 -5.065728 -0.003009 -3.576566 
2002M01 0.068423 2.113075 0.007913 2.946558 

CA 
(AC) 

-0.479709 -6.197682 
2010M11 0.040022 1.444276 -0.005653 -4.017844 
2008M11 -0.203380 -5.701336   

Imports 
AA -0.888962 -6.242364

c 2008M11 -0.253237 -5.142239   
2004M02 0.131919 3.918977   

CC -1.065861 -7.138126
b 

2008M11 -0.273479 -5.676358 -0.000503 -0.526823 
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2004M02 0.093563 2.672444 -0.004257 -2.990129 
CA 

(AC) 
-1.048984 -7.212045

a 2004M02 0.097659 2.868607 -0.004496 -3.340539 
2008M11 -0.270811 -5.667593   

Note: The letters of a, b, c represent 1%, 2.5%, 5% significance level respectively. The numbers in 291 
parentheses are t values of alpha. 292 
 293 
Table 4. The breakpoint test results of LP expand model 294 

Series Model alpha t_alpha Breakpoint theta t_theta gama t_gama 

Exports 

BB -0.425593 -5.362302 
2009M01   0.020371 4.220073 
2008M06   -0.022727 -4.584923 

BC 
(CB) 

-0.465853 -5.945283 
2011M04   -0.006884 -3.113810 
2008M11 -0.211456 -5.511339 0.001119 0.899913 

BA 
(AB) 

-0.478341 -6.172481
e 2011M02   -0.004894 -4.248230 

2008M11 -0.197266 -5.609399   

Imports 

BB -0.675281 -4.808621 
2009M01   0.019594 4.316242 
2008M02   -0.022274 -4.536430 

BA 
(AB) 

-1.001992 -6.949592
b 2005M06   0.005434 -4.852679 

2008M11 -0.249031 -5.263074   
BC 

(CB) 
-1.000643 -6.848794

b 2005M07   0.005520 -3.999149 
2008M11 -0.247067 -5.167009 0.000170 0.157720 

Note: The letters of b, e represent 2.5%, 10% significance level respectively. The numbers in 295 
parentheses are t values of alpha. 296 
 297 
For the time series of Guangdong's exports, the original model doesn't reject the unit root 298 
null hypothesis at 90% confidence level (Table 3). If relying solely on the original model test 299 
results, then we will draw the wrong conclusion that Guangdong’s export trade is sticky to 300 
the impact of big events, and structural changes of time series does not appear. The 301 
expanding model BA rejects the unit root hypothesis at 90% confidence level, the 302 
breakpoints of export series are 2008M11 and 2011M02 (Table 4). Breakpoint 2008M11 is 303 
corresponding to the negative coefficient of the intercept dummy variable (-0.197266), 304 
indicating that the outbreak of the financial crisis in September 2008 makes time series of 305 
Guangdong’s exports drift downward. Breakpoint 2011M02 is corresponding to the negative 306 
coefficient of the trend dummy variable (-0.004894), indicating that the exacerbation of 307 
European debt crisis at the beginning of 2011 makes Guangdong’s export growth rate 308 
decline. 309 
 310 
For imports series, the original model AA, CC, CA and the expand the model BC, BA find out 311 
a breakpoint at 2008M11. The original model also get a breakpoint at 2004M02, while the 312 
expand model find out breakpoints in the summer of 2005 (2005M06, 2005M07). 313 
Specifically, model AA tests a breakpoint at 95% confidence level, and breakpoint 2004M02 314 
is corresponding to the positive coefficient of intercept dummy variable (0.131919), which 315 
indicates that the formal implementation of CEPA at the beginning of 2004 has played long-316 
term positive effects to the rapid growth of Guangdong’s resumed imports. CEPA includes 317 
"Mainland and Hong Kong Closer Economic Partnership Arrangement" signed by the central 318 
government of China and the Hong Kong SAR Government. "Mainland and Macao Closer 319 
Economic Partnership Arrangement" signed by the central government of China and the 320 
Macao SAR Government. The breakpoint 2008M11 is corresponding to the negative 321 
coefficient intercept dummy variables (-0.253237), which indicates that the outbreak of the 322 
financial crisis in September 2008 made Guangdong’s imports decline. Model CC, CA also 323 
explain the formal implementation of CEPA had prompted the growth of Guangdong’s 324 
imports (the coefficients of intercept dummy variables are 0.093563 and 0.097659), but the 325 
import growth trend declined slightly in the subsequent deterioration of the bird flu 326 
(coefficients of trend dummy variables are -0.004257 and -0.004496). CC model gets a 327 
breakpoint at 97.5% confidence level, the intercept dummy variable and trend dummy that 328 
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2008M11 is corresponding to variables are negative coefficient (-0.273479 and -0.000503), 329 
which indicate that the financial crisis made Guangdong’s import series drift downward and 330 
the growth rate slightly slower. Model CA testes out a breakpoint at 99% confidence level 331 
also shows that the breakout of financial crisis in September 2008 has caused Guangdong’s 332 
imports decline (the intercept dummy variable is negative coefficient -0.270811). The expand 333 
model BC, BA testes out breakpoint 2008M11 at 97.5% confidence level, which is a further 334 
evidence that of the 2008 financial crisis had a significant negative impact on imports. The 335 
intercept dummy variable coefficient is -0.247067, which reveals the big event financial crisis 336 
caused Guangdong’s import trade decline. The trend dummy variable coefficient is small 337 
(0.000170), and isn't significant (the estimated t-statistic is 0.157720), so the economic 338 
explanatory power is not strong. It shall be mentioned that the expand model BC, BA find out 339 
breakpoints at 97.5% level in June, July 2015 which the original model AA, CC, CA failed to 340 
get. The result that the coefficient of trend dummy variable is positive (0.00552) at the 341 
breakpoint 2005M07 reveals exchange rate formation mechanism reform in July 2005 has 342 
promoted the growth of Guangdong’s imports and exports to some extent. The value of RMB 343 
against US dollar rose 2.01percent on July 21, 2005, and rose 2.04 percent at the end of 344 
that month. The exchange rate formation mechanism reform made RMB appreciate rapidly, 345 
so that it accelerated the growth rate of Guangdong’s imports and exports. 346 
 347 

6. CONCLUSION 348 

 349 
Foreign trade in Guangdong Province has an important role in China and even in the whole 350 
world. Big events such as the outbreak of financial crisis in September 2008 had a significant 351 
impact on it. In consideration of the lack of researches on Guangdong’s import and export 352 
trade by existing literature, as well as the deficiencies on model specification, critical value 353 
simulation and others in the existing researches, this paper studied the impact of big events 354 
on the structural changes of Guangdong’s imports and exports.  355 
 356 
In this paper, we expand the LP model by adding model BB, BA, BC, which makes the 357 
empirical test of structural changes more comprehensive than that of Lumsdaine and Papell 358 
(1997). If we only use the original model to test the breakpoints, then we would draw a 359 
wrong conclusion that Guangdong’s exports doesn't reject the unit root null hypothesis over 360 
90% confidence level since 2000. Lumsdaine and Papell (1997) and many followers such as 361 
Ben-David et al. (2003), Papell (2007), Kruse (2009) have omitted other ways of breakpoint 362 
combinations. Therefore, the hypothesis that the existence of structural changes can't be 363 
rejected if the LP original model does not test out the structural changes. The test results of 364 
LP expand model and BC model proved this point, we can’t reject over 90% confidence level 365 
that the 2008 financial crisis and the worsen of European debt crisis in 2011 didn’t have 366 
structural impact on Guangdong’s exports. 367 
 368 
We find out that time series of Guangdong’s imports and exports are piecewise smooth 369 
processes since 2000, and the time when the breakpoint occurred is corresponding to big 370 
events. The implementation of CEPA in 2004 has promoted the growth of Guangdong’s 371 
exports effectively; the reform of RMB exchange rate formation mechanism in 2005 has 372 
promoted the growth of imports to some extent; the outbreak of financial crisis in 2008 had 373 
impacted significantly on the growth rate of both imports and exports; the exacerbation of 374 
European debt crisis in 2011 has caused the growth rate of export trade slow down 375 
significantly. These show that a small number of big events make structural changes of time 376 
series of imports and exports in Guangdong province, leading the series to adjust their 377 
growth path. Piecewise smooth also means the distribution of imports or exports are same 378 
within the plateau, that is to say, the probability distribution function are identical. Therefore, 379 
big events that occurred during the period (except big events such as the outbreak of 380 
financial crisis that brought structural changes) only had short-term impacts on foreign trade 381 
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of Guangdong province. In the aspect of structural changes of imports, Zhenquan Wang 382 
(2009) draw a conclusion that there is no structural breakpoint in imports, which is opposite 383 
to our study that the import series is also a piecewise stationary process. There are two 384 
possible reasons: (1) the sample data of Zhenquan Wang (2009) are from 1981 to 2006, 385 
while this article’s data are from 2000 to 2013, there are significant changes in the imports 386 
growth law of Guangdong or China in recent years; (2) the former researched China’s 387 
foreign trade, while the latter study on foreign trade in Guangdong Province, which has some 388 
different characteristics from the whole nation. 389 
 390 
The conclusions of this paper have some political significance for Guangdong’s foreign 391 
trade. Among the big events that bought structural changes, some of them have seriously 392 
impact the foreign trade growth of China, such as the outbreak of the financial crisis in 2008. 393 
Some of them have obvious regional characteristics, such as officially implementation of 394 
CEPA in 2004. Therefore, in the formulation of policies of Guangdong’s foreign trade, we 395 
should consider the universal factors of national wild, but also adapt the local foreign trade 396 
policies that focus on the regional characteristics of Guangdong province. Promoting the 397 
development of foreign trade in Guangdong province can’t copy China’s model completely. 398 
Substantial empirical literatures found the role of RMB appreciation in limiting exports. 399 
However, most of these studies are based on national data. Based on the import and export 400 
data in Guangdong province, we find that the reform of RMB exchange rate formation 401 
mechanism in 2005 (RMB appreciation) did not bring structural changes to export series, 402 
and the impact appears only in import series. This shows that the reform of RMB exchange 403 
rate formation mechanism in July 2005 was offset by the China's strong economic growth 404 
and favorable international market conditions during the same period, therefore there were 405 
not significantly decline in exports after the appreciation of RMB in 2005. The outbreak of 406 
financial crisis in 2008 and the worsen of European debt crisis in 2011 have bought 407 
structural changes to the export series, which also illustrates the importance of the 408 
international market for Guangdong’s exports. There are relatively limited countermeasures 409 
of the foreign trade sector faced with big events such as the financial crisis in 2008. 410 
However, Guangdong’s foreign trade sector can take difference measures to the impacts 411 
such as the exacerbation of  European debt crisis, pay more attention to the emerging 412 
markets of ASEAN, South Asia, Middle East, South America, and so on. 413 
 414 
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