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ABSTRACT 

 

The belief that international trade, investment and travel contribute to international peace 

is commonly expressed in both history and current policy statements of many states.  This 

sanguine view must be tested against contemporary events in the Asia Pacific, where the 

remarkable growth of Chinese trade, investment and tourism is most noted, as well as its most 

problematic international relationships.  This paper will examine the commercial side of four of 

the most difficult bilateral relations in the Asia Pacific: Sino-Korean, Sino-Japanese, Sino-

Filipino, and Sino-Vietnamese.  The latter three relationships have island-based territorial 

disputes in the South China Sea and the East China Sea.  Yet, in each case, bilateral trade and 

investment has grown over the last twenty years.  However, substantial asymmetries exist: all 

four depend on China as an export destination to a far greater degree than China depends on 

these four, even Japan.  This gives China the potential for much greater leverage in the political 

sphere, given its weight in the economic sphere.  Has China used this asymmetry to its political 

advantage, punishing Korean, Japanese, Filipino, and Vietnamese economies during disputes?  

This paper will examine the cases of Korea, the Philippines, and Vietnam qualitatively, and then 

use seasonally-adjusted monthly trade data of Chinese imports of Japanese goods lagged against 

major political developments, such as the September 2010 seizure of a Chinese fishing boat 

captain and the 2012 purchase of private islands in the Senkaku/Diaoyu disputed area in order to 

understand whether there has been any economic consequences to the political relationship.    
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“Peace is a natural effect of Trade.”  

—Charles de Montesquieu 

 

 

Introduction 

The exchange of mutually-beneficial goods and services has long been thought of as a 

pacific act: not robbing or raiding, it involves no coercion, and generally benefits both parties, 

although not equally.  From Montesquieu to Norman Angell, writers have expressed the hope 

that trade would lead to peace.  But as Keohane and Nye point out, such interdependence also 

entails vulnerability and sensitivity to external influences.  Trade can be cut off by sanctions or 

boycotts as a government or private means of trying to change another country’s policies or 

behavior or to register disagreement.   

The Question 

Have the Chinese boycotts against Japan since 1985 significantly reduced imports of 

Japanese goods?  We will be looking at five major incidents in which a boycott of Japanese 

goods was announced in conjunction with a foreign policy incident between China and Japan.  

The incidents are described below.  We will use an interrupted times series analysis using 

ARIMA to answer this question.  

Relevant Literature  

There is a long debate within political science and foreign policy analysis about the 

efficacy of economic sanctions: do they work?  In order to establish that, we must first establish 

whether sanctions actually impose economic hardship on the target before we can speak of the 

sanctions changing policies and behavior.  That in turn depends on what the original goal was, 

and often there is an enormous difference between the maximal rhetorical goal espoused by 

governments and their public supporters (“Bring down that despotic regime!”) and the more 

limited objectives that are realistically sought (“Bring them to the negotiating table.”)  The 

standard empirical work in the subject is Hufbauer, Schott, Elliott and Oegg’s 2007 Economic 

Sanctions Reconsidered.  Their findings were that sanctions could work, but in very specific 

circumstances, and then only in about one-third of their 174 case study instances.  A variety of 

reasons exist for failure, and two of the most important are the degree of policy change desired – 

smaller policy changes are easier to achieve -- and the method of implementation: Hufbauer et al. 

find that multilateral sanctions are less likely to work than unilateral sanctions because of the 

potential for free-riding and evasion by the less-committed members of a coalition of “sending” 

– sanctioning – nations.   

More recently, Bapat and Morgan (2009), working from a new dataset, re-examined the 

question of unilateral versus multilateral sanctions.  Contradicting Hufbauer et al.’s conclusion 

that unilateral sanctions work better than multilateral sanctions, they found support for the idea 

that a multilaterally-sanctioned set of economic measures are better able to produce desired 

results compared to unilateral ones.   

China has historically not participated in multilateral sanctions, the UN Security 

Council’s sanctions against North Korea notwithstanding.  But China has used a variety of acts 

of economic statecraft, going back to the 1950s.  As Zhang (2014) shows in his book, based on 

deep archival research in China, Beijing has used foreign aid, trade, incentives, and the prospect 
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of the “immense China market” as political tools for decades before economic reforms began in 

1979.  And in 1958, it used a minor incident over a Chinese flag in Nagasaki to cut off trade with 

Japan, hoping that it would push the Japanese business community into pressuring the Japanese 

government to cut off relations with the Republic of China on Taiwan (153-154).  That effort 

would be unsuccessful, but others would follow.  

Specifically in the case of contemporary China, the question of economic 

interdependence creating political vulnerability for China’s trade partners has been discussed, 

primarily in policy circles.  Tanner (2007) examines the use of economic coercion against 

Taiwan at a time when political relations between the mainland and Taiwan were strained during 

the presidency of Chen Shui-bian (2000-2008) although economic ties were growing.   Tanner 

concludes that although Taiwan is more vulnerable to a variety of economic coercive tools given 

its trade with the mainland, such efforts would also damage China’s export economy, given the 

tight connection between sectors such as electronics assembly on both sides of the Taiwan Strait.  

Tanner examines a number of instances in which mainland tried to influence Taiwanese politics, 

which were mostly unsuccessful.   

Reilly (2012) takes a broad look at China’s unilateral sanctions. He points out the 

reversal in the relationship of diplomacy and economic growth: “Since 1978, China has 

repeatedly used foreign policy tools to advance its economic interests.  Now, Beijing is also 

beginning to reverse this equation – deploying its vast economic wealth to support foreign policy 

goals. China is flexing its economic muscle more frequently and on a wider range of issues, often 

backed up by nationalist sentiments at home” (121).  It is precisely this combination of economic 

muscle and nationalist sentiment that we will be examining in the five incidents analyzed below.  

Feaver and Lorber (2015) look at economic coercion from both an American and Chinese 

standpoint, and indicate that Chinese policy makers are increasingly tempted by their use: “Due 

in part to observing the power that the United States has brought to bear using economic 

leverage…Chinese policymakers are increasingly looking to use economic coercion to achieve 

foreign policy objectives” (6).  Feaver and Lorber caution, however, that the use of economic 

coercion in a variety of functions (sanctions, “targeted sanctions,” boycotts) face diminishing 

returns.  

Possibly the research that comes closest to the topic under our investigation in that of two 

German scholars, Fuchs and Klann (2010).  Their research looks at the Chinese reaction to visits 

of the Dalai Lama to other countries, and the subsequent trade patterns in the period of 1991 to 

2008.  Using a gravity model of exports from 194 countries during this period to China, they find 

that there is an effect: “Our empirical results support the idea that countries officially receiving 

the Dalai Lama at the highest political level are punished through a reduction of their exports to 

China.  However, this ‘Dalai Lama Effect’ is only observed for the Hu Jintao era and not for 

earlier periods.  Furthermore we find that this effect is mainly driven by reduced exports of 

machinery and transport equipment and that it disappears two years after a meeting took place” 

(1).   

Current Issues of China’s Use of Economic Ties in Political Disputes 

The use of boycotts and economic sanctions to register disapproval of the visit of the 

Dalai Lama is a global policy of China, targeting countries as far away as Europe, North 

America and Africa.  Many of China’s uses of economic sanctions, however, are directed at its 

neighbors, in conjunction with regional disputes such as territorial claims over islands in the 

South China Sea and the East China Sea, or the deployment of weaponry.  Appendix 2 shows the 
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mutual dependency for Japan, South Korea, the Philippines and Vietnam with China from the 

1980s to the present, and the growing asymmetry of those trading relations: these countries 

depend on China for their imports and exports more than China depends on them in the 21
st
 

century.  

South Korea.  China’s relations with the Republic of Korea began in 1992 and have 

generally been very good in recent years (unlike its relations with North Korea).  That changed 

abruptly in 2016 when after North Korean nuclear and missile tests, the South Korean 

government agreed to the stationing of an American Terminal High-Altitude Area Defense 

(THAAD) anti-missile system on its territory.  Chinese reaction was quick and harsh.  

Contending that the radar associated with the system could spy on Chinese defense electronics 

(and privately worried that an effective anti-missile system could nullify China’s own ICBMS), 

the Foreign Ministry lodged protests.  Chinese citizens in turn turned against South Korean 

products and firms, such as Lotte Mart Supermarkets, Hyundai and Kia automobiles, cosmetics, 

cruise ship stopovers, etc. (Hernandez, Guo and McMorrow 2017, Qin and Choe 2016, Motoko 

2017).  

Philippines.  China and the Philippines have maritime territorial disputes in the South 

China Sea.  In April 2014, the Philippines took legal action against China in the Permanent Court 

of Arbitration (PCA) in the Hague.  The PCA ruled in July 2016 against China’s claim to the 

South China Sea.  China did not participate in the proceedings, and the PCA ruled against the 

idea that the islets, reefs, shoals and rocks in the South China Sea were islands in a legal sense 

involved in the UN Conference on Law of the Sea (UNCLOS) treaty.  This led to a short-lived 

“mango boycott” targeting one the Philippines’ best-selling agricultural exports (Tan 2016).  The 

election of Rodrigo Duterte as the Philippines’ new President just two weeks after the ruling 

changed that quickly, since he announced that he would not press the case against China, despite 

the ruling.  The boycott disappeared though it is difficult to say yet whether long-term trade has 

been affected since the trade data are not yet available.    

Vietnam.  China and Vietnam have a maritime territorial dispute in the South China Sea 

as well, and the two sides have clashed militarily in 1974 and in 1988, resulting in significant 

casualties (see Raine and Le Mière 2013).  The most recent incident was in May 2014, when 

China National Offshore Oil Corporation (CNOOC) moved a large deep water drilling rig named 

the Haiyang Shiyou 981 to a position near Triton Island in the Paracel group of islands in the 

South China Sea, which Vietnam claims as well.  Protests erupted in Vietnam, tolerated by the 

government, but soon turned into anti-Chinese riots, and China withdrew its citizens (Khanh and 

Hsu 2014).  Trade may have been affected, though it is difficult to say empirically by how much 

(Ives 2015).  Vietnam depends heavily on trade, 178% of GDP in 2015, so its relations with one 

of its most important trading partners weighs heavily on its diplomatic maneuver.  So, too, does 

tourism, also a major industry in Vietnam and one in which Chinese visitors can play a big role, 

or stay away, as they did in 2014 after the anti-Chinese riots in Vietnam following the oil rig 

dispute (Ives 2014).   

All of this points to an important trend: China uses its economic weight in its political 

disputes with its smaller neighbors.  The incidents above, however, are too recent to examine 

empirically, since there has not been enough time elapsed to see if trade fluctuations were the 

result of economic sanctions or part of normal fluctuations.  For that we need to look at a series 

of five incidents involving Japan, from 1985-2012.  

Japan: Incidents and Relations 
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Case 1: 1985 Yasukuni Shrine/Student Protests 

The first case involves Japanese Prime Minister Nakasone Yasuhiro’s official visit to the 

politically-sensitive Yasukuni Shrine in August 1985.  The Yasukuni Shrine is a Shinto shrine 

dedicated to Japan’s war dead, and is considered by its domestic and foreign opponents as the 

center of Japanese right-wing militarism, and the denial of Japanese war crimes in World War II.  

Visiting it in an official capacity as a Japanese political leader is seen as tacit approval of its role 

in the Japanese far-right political set.  Student protests in China followed in September, the 

anniversary of the Japanese invasion of China in 1937 (Wan 2006: 23, Yahuda 2014: 18).   

Case 2: Lee Teng-hui Visit to Japan 2001 

The status of Taiwan is a major issue between the United States and China, but Japan’s 

relationship with the island is also a source of tension, as seen in 2001 when Taiwanese President 

Lee Teng-hui visited Japan ostensibly for medical treatment.  Lee’s visit was a source of tension 

between China and Japan and Premier Li Peng canceled his scheduled visit to Japan as a result 

(Wan 2006: 15).   

Case 3: 2005 Student Protests Against Japanese History Textbooks 

History textbooks in Japan provoked the next controversy which led to student protests.  

Periodically, the Ministry of Education in Japan considers new history textbooks, and sometimes 

the proposed texts include revisions which Chinese find historically insensitive.  One such 

incident occurred at the beginning of April 2005 and sparked immediate student protests in 

China (Onishi 2005).   

Case 4: 2010 Fishing Boat Incident 

The ownership of the Senkaku/ Diaoyu Islands is a long-standing issue between China 

and Japan, going back to 1970 (or earlier).  Earlier Chinese leaders proposed “shelving” the 

dispute without necessarily giving up a territorial claim, and Chinese fishing vessels periodically 

come close to the islands which are administered by Japan.  That issue came to the fore once 

again in 2010 when Japanese Coast Guard ships arrested the captain of a Chinese fishing vessel 

near the island after (the Japanese claim) the latter rammed one of their vessels.  There have been 

many incidents with Chinese fishing vessels in East Asia, but this one was different in that 

Japanese authorities arrested the Chinese citizen and took him to (indisputable) Japanese 

territory.  Chinese authorities and public reacted vigorously. 

Case 5: 2012 Senkaku Private Island Purchase 

One of the most important incidents in Sino-Japanese relations occurred in September 

2012, when the Japanese government purchased three of the islands from a private owner.  This 

change in the status quo of the islands did not set well with the Chinese government, and 

provoked one of the most severe crises in relations between the two East Asian powers.  Popular 

protests erupted in Chinese cities, some of which turned violent (Johnson and Shanker 2012, 

Perlez 2012a).   
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Interrupted Time-Series Analysis: ARIMA Modeling 

Data 

The study focuses on one particular aspect of merchandise trade between China and 

Japan: Chinese imports of Japanese goods.  The data were obtained from the International 

Monetary Fund’s Direction of Trade Statistics online (DOTS), on a monthly basis from 1981 

(when monthly breakdowns first become available) to August 2016, the latest IMF data at the 

time of analysis.  Chinese imports of merchandise are from “China, Mainland” only and 

denominated in US dollars.  Given the enormous growth in Sino-Japanese trade during this 

period, this will involve change-of-scales in the graphs below.  Trade data are not customarily 

adjusted for inflation because of the complexities of the different price indices that would be 

involved.   

Chinese imports in general have a profound seasonal and calendar effect.  The Chinese 

fiscal year ends on December 31, and not surprisingly there is a substantial increase in year-end 

imports in most Decembers.  In contrast, January and February are months in which there are 

fewer imports than would be expected; not only is February a short month (28 days in non-leap 

years), but January and February have a moving calendar effect in China because of the Chinese 

Lunar New Year, which drifts across the solar (Gregorian) calendar from January 22 (2004) to 

February 20 (1985 – see Appendix 3 for dates).  This begins a multi-day celebration that 

effectively shuts down much of the Chinese economy.  The ARIMA analysis below was done in 

R in order to accommodate this aspect of the statistical analysis.   

 

Analysis 

In order to analyze each incident as a separate interruption, the data was divided into five 

different segments.  In compliance with the recommendations by Shadish, Cook, and Campbell 

(2001), each segment consists of at least fifty observations before and after the boycott, as well 

as the date of the incident itself.  The time segments were created to avoid including more than 

one incident in the segment, with the exception of the fourth and fifth incidents occurring in 

September of 2010 and September of 2012 as these two interruptions occurred only 24 months 

apart, which is not a sufficient amount of pre and post observations by the criterion previously 

discussed.  Since our purpose is to establish the possible significance of the various incidents in 

the model rather than produce the model which best fits the data, this overlap should not hinder 

our analysis.   

 Based on initial graphical analysis of the autocorrelation functions and partial 

autocorrelation functions of the five time segments which are available for examination in the 

appendix, all time segments are modeled as seasonal ARIMA (autoregressive integrated moving 

average) models.  Due to the drastic impact that the Chinese New Year has upon trade in China, 

the time frames in which the Chinese New Year occurs each year including six days leading up 

to the holiday and six days following are included as a regression variable within each model.  In 

order to most accurately assess the incidents in question, it was necessary to include all 

significant outliers in the ARIMA model as such outliers may be responsible for observed 

changes in slope or intercept from the pre to post interruption series instead of the incidents 

themselves.  Additionally, a regression variable for trading days was initially included in all 

models as the varying number of trading days within each month typically impacts the amount of 

trade which occurs within the respective month. In the event that the inclusion of trading day in a 

model did not prove to be statistically significant and/or improve (decrease) the value of the 

Akaike information criterion (AIC) for the model, the variable trading day was dropped from the 
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final model. For all five time periods, examination of the p-value calculated for the parameter 

associated with the respective incident assessed statistical significance or lack thereof for the 

incident upon the series.   Furthermore, ARIMA models for the five time periods were computed 

without the inclusion of the incident in order to observe the effect of the incident on the value of 

the AIC for the models. For parameter estimates and other diagnostic information associated 

with these models, refer to the appendices.  Following computations of model parameters, final 

graphs containing the original trade data and the data adjusted by the model for effects of 

seasonality, outliers, and the Chinese New Year were produced.   Prior to the creation of the 

ARIMA models, initial descriptive analysis was conducted to observe potential effects of the five 

incidents upon the imports from Japan to China. 

 

Descriptive Analysis 

Figure 1 shows the imports from Japan to China in billions of U.S. dollars during the first time 

segment, from January 1, 1980 to December 1, 1989.  As can be seen, a potential change in 

slope, or level shift occurs after the incident which took place in September 1985.  The overall 

trend of this time frame shows an increase in the dollar amount of imports from Japan to China.  

 

Fig. 1 – China: Japanese Monthly Imports, January 1981-December 1989 

 
 

Figure 2 displays the imports from Japan to China in billions of U.S. dollars between October 1, 

1985 and March 1, 2005.  The graph suggests a very slight level shift may have occurred 

following the second incident, which occurred in April of 2001.  Following the potential level 

shift, the slope of the Japanese monthly import data series continues on an upward trend. 
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Fig. 2 – China: Japanese Monthly Imports, October 1985-March 2005 

 
 

In figure 3, the imports from Japan to China between May 1, 2001 and August 1, 2010 are 

shown.  No noticeable change in slope or level shift following the third incident in question 

which occurred in April of 2005 is evident from plot.  However, the peak present at the date of 

the incident, April 1, 2005, is slightly shorter than the surrounding seasonal peaks, meaning that 

the incident could represent a seasonal outlier.   
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Fig. 3 – China: Japanese Monthly Imports, May 2001-August 2010 

 
 

Figure 4 depicts the imports from Japan to China during the fourth time segment, from May 

2005 to August 2012.  The peak present in the import amount present during the month of the 

incident, April 2010, is slightly shorter than the trend in the peaks surrounding that month 

suggests it ought to be, potentially indicating a change in intercept in the form of a seasonal 

outlier.  However, there does not appear to be any change in slope following the incident.   
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Fig. 4 – China: Japanese Monthly Imports, May 2005-August 2012 

  
 

Finally, figure 5 shows the same imports as the previous plots within the time frame of June 

2008 to August 2016.  The figure suggest a fairly sizable change in the intercept of the series 

following the incident which occurred in September of 2012.  
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Fig. 5 – China: Japanese Monthly Imports, June 2008-August 2016 

  
 

Analysis of Case 1: 1985 Yasukuni Shrine/Student Protests 

For the purposes of the analysis of Case 1, the monthly Japanese import data from the 

period January 1, 1981 through August 1, 1985, a full month before student protests went into 

effect, composes the pre-interruption series.  Data beginning one month after the incident in 

September 1, 1985 and ending on March 1, 2001 constitute the post-interruption series.  The 

incident itself was included in the model as a level shift regressor, a choice implemented based 

on the preliminary analysis as well as observed effects on the value of the Akaike information 

criterion (hence forth denoted as AIC).  The model specifications and parameter estimates for the 

ARIMA model fit to segment one including the student protest incident can be viewed in table 1.   

 
Table 1: ARIMA Model Specifications for Data Segment 

including Incident I: September 1985 

 

 

Model Specifications 
 

ARIMA                Transformation      Box-Ljung(Q)  

(2 1 0)(0 1 1)12  Log  Q = 18.8 
 

Diagnostic and parameter estimates 

Parameter SE z-score p-value 
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ω = −0.0679 0.084 -1.826 .068 

φ1 = -0.622 0.0621 -10.017 < .001 

φ2 = 0.341 0.062 -5.509 < .001 

Θ12 = 0.427 0.057 7.530 < .001 

γ = −0.141 0.032 -4.392 < .001 

υ03/1983 = 0.430 0.086 4.981 < .001 

υ01/1985 = 0.443 0.084 5.242 < .001 

υ08/1989 = −0.441 0.084 -5.242 < .001 

υ01/1990 = 0.393 0.093 4.245 < .001 

Note: θ = non-seasonal moving average; φ = non-
seasonal  
autoregressive; Θ = seasonal moving average; ω = 
incident; γ = Chinese New Year;  υ  = significant 
outlier where the subscript is the date. 

 

 

With the intention of evaluating the goodness of fit of the above model to the data, 

analysis of the residuals was conducted in addition to the Box-Ljung test.  In accordance with the 

underlying assumptions of the ARIMA model, the distribution of the residuals resemble 

Gaussian white noise.  Additionally, the residuals plotted on the autocorrelation function and 

partial autocorrelation function fall within the bounds of the 95% confidence interval with the 

exception of those occurring at lag 31 and 33, suggesting that there is no significant 

autocorrelation between the residuals.  This is verified by the Box-Ljung test which reveals that 

the autocorrelations of the residuals are not significantly different from 0 (p > 0.05, df = 4).   

The ARIMA results for the coefficient corresponding to the student protests in September 

of 1985 (ω) show that the event was not significant at the .05 significance level, implying that 

the incident did not have a statistically significant impact on the monetary amount of imports 

from Japan to China.  However, when the same model was fitted without the presence of the 

incident as a regressor value, the AIC increased by one point, meaning that the inclusion of the 

incident has a positive impact upon the fit of the model to the data series.  Located below, figure 

6 illustrates the seasonally adjusted series produced by the ARIMA model overlaying the 

original unadjusted series.  Even after the seasonal adjustment, a change in slope can be observed 

from the pre-interruption series to the post-interruption series.  While the student protests did not 

significantly impact the trade between China and Japan at the .05 significance level, it is 

interesting to note that including the event within the ARIMA model led to a slightly more 

accurate model. 
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Fig. 6 – China: Japanese Monthly Imports, August 1985-March 2005 

 
 

Analysis of Case 2: Lee Teng-hui Visit to Japan 

In order to analyze the impact of President Lee Teng-hui’s visit to Japan, the monthly 

data of imports from Japan to China from the period October 1, 1985 through March 1, 2001 is 

considered to be the pre-interruption series.   The data commencing one month following the 

incident in May 1, 2001 and running through till March 1, 2005 is considered to be the post-

interruption series.   Additionally, the incident which occurred in April of 2001 is included in the 

model as level shift regressor as suggested by preliminary analysis. The specifications and 

parameter estimates for the resulting ARIMA model can be found in table 2 located below.   

 

Table 2: ARIMA Model Specifications for Data Segment 

Including Incident II: April 2001 

 

 

Model Specifications 
 

ARIMA Transformation Box-Ljung(Q)  

(0 1 1)(0 1 1)12  Log  Q = 20.1 
 

Diagnostic and parameter estimates 

 

 

Parameter SE z-score p-value 

ω = -0.096 0.073 -1.318 .188 

θ1  = 0.530 0.057 9.335 < .001 

Θ12  = 0.416 0.059 7.073 < .001 

γ = −0.211 0.025 -8.386 < .001 
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τ = 0.005 0.002 3.248 .001 

  υ08/1989 = −0.480        0.073     -6.566      < .001 

υ01/1990 = 0.446 0.079 5.675 < .001 

Note: θ = non-seasonal moving average; Θ = 
seasonal moving average; ω = incident; τ = 
trading day; γ = Chinese New Year; υ = 
significant outlier where the subscript is the date. 

 

 

 After fitting the model, the goodness of fit was assessed based on residual analysis and 

the result of the Box-Ljung Test.  Examination of the distribution of the residuals shows the 

residuals follow a pattern resembling white noise, while the autocorrelation function (ACF) and 

partial autocorrelation function (PACF) fall within the bounds of the 95% confidence interval.  

Graphical analysis of the residuals in conjunction with the results of the Box-Ljung test (p > 

0.05, df = 1) reveal that the autocorrelations of the residuals are not significantly different from 0 

in accordance with the assumptions of the ARIMA model.   

 As can be observed in table 2, the p-value associated with the parameter estimate for the 

incident in question (ω) is insignificant at the .05 significance level (p > 0.05).  Furthermore, the 

successive ARIMA model computed without the regression variable associated with the incident 

exhibits the same value of the AIC as the previously described model.  Consequently, the model 

which best fits the data while being parsimonious is the model without the incident.  

Additionally, the graph displayed in figure 7 demonstrates that the incident had even less of 

impact upon the dollar amount of imports from Japan to China as originally concluded from 

analysis of the unadjusted series.  Therefore, we conclude that the tension over Lee Teng-hui’s 

visit to Japan did not significantly impact the amount of imports from Japan to China. 
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Fig. 7 – China: Japanese Monthly Imports, January 1981-March 2001 

 
 

Analysis of Case 3: 2005 Student Protests 

 For the analysis of the third incident, student protests beginning in April of 2005, the pre-

interruption series is defined to be the monthly import data from May 1, 2001 to March 1, 2005, 

while the post-interruption series is comprised of the data spanning from one month after the 

incident, May 1, 2005, to August 1, 2010.  Based on initial analysis, the model contains the date 

of the incident, April 1, 2005, as a seasonal outlier.  Table 3 summarizes the parameter estimates 

and specifications for the resulting ARIMA model.   

 
Table 3: ARIMA Model Specifications for Data Segment 

Including Incident III: April 2005 

 

 

Model Specifications 
 

ARIMA Transformation Box-Ljung(Q)  

(0 1 1)(0 1 1)12  Log  Q = 22.65 
 

Diagnostic and parameter estimates 

 

 

 

Parameter SE z-score p-value 

ω = -0.036 0.027 -1.349 .177 

θ1  = 0.331 0.087 3.99 < .001 

Θ12  = 0.9999 0.087 11.504 < .001 

γ = −0.177 0.020 -8.659 < .001 

    
υ01/2003 = 0.203 0.043 4.677 < .001 

υ11/2008 = −0.295 0.050 -5.882 < .001 
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τ = 0.005 0.001 4.429 < .001 
 

 
Note: θ = non-seasonal moving average; Θ = 
seasonal moving average; ω = incident; τ = 
trading day; γ = Chinese New Year; υ = 
significant outlier where the subscript is the date. 

 

 Post model fitting, the standard goodness of fit procedures previously described in Case 1 

and 2 were employed to test for the presence of lingering autocorrelation in the specified model.  

The distribution of the residuals reflect Gaussian white noise in accordance with the underlying 

assumptions of the ARIMA model.  Inspection of both the ACF and PACF reveal the majority of 

residuals lie well within the bounds of the 95% confidence interval with the exception of the 

residual occurring at lag 24 which protrudes an acceptably slight distance below the lower 

bound.  Visual analysis of the residuals agree with the findings of the subsequent Box-Ljung test 

(p > 0.05, df = 4), showing that there exists no significant autocorrelations present among the 

residuals of the model. 

The p-value associated with the incident parameter, ω, displayed in table 3 is 

insignificant at the .05 significance level (p > 0.05).  Computing a similar ARIMA model 

without the regressor for the incident verifies the results as the model without the incident 

performs slightly better than the model described in table 3 (as observed by a one point decrease 

in AIC).  Examination of the seasonally adjusted imports in figure 8 demonstrates that the 

seasonal peak present on the date of the incident, April 2005, does not present a sizable variation 

from the slope or intercept of the series.  Hence, we determine that the student protests beginning 

in April of 2005 did not significantly impact the trade between Japan and China. 
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Fig. 8 – China: Japanese Monthly Imports, May 2001-August 2010 

  

Analysis of Case 4: 2010 Fishing Boat Incident 

 In order to assess the statistical significance of lack thereof of the fishing boat incident on 

the trade between China and Japan, the monthly import data from May 1, 2005 to August 1, 2010 

constitutes the pre-interruption series while the time period from October 1, 2010 to August 1, 

2012 constitutes the post-interruption series.  In accordance with the findings of the initial 

graphical analysis of the series, the month of the incident itself, September 2010, was included in 

the model as a seasonal outlier.  Located below, table 4 contains the model specifications and 

parameter estimates for the fitted ARIMA model. 

 

Table 4: ARIMA Model Specifications for Data Segment 

Including Incident IV: September 2010 

 

 

Model Specifications 
 

ARIMA Transformation Box-Ljung(Q) 

(011)(011)12  Log  Q = 17.07 
 

Diagnostic and parameter estimates 

 
Parameter SE z-score p-value 

ω = -0.039 0.040 -0.971 .332 

θ1  = 0.385 0.105 3.476 < .001 

Θ12  = 0.626 0.100 6.274 < .001 

γ = −0.202 0.024 -8.340 < .001 
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τ = 0.007 0.002 4.277 < .001 

 υ11/2008 = −0.291 0.053 -5.484 < .001 

                    υ01/2011 = 0.291     0.048     6.014 < .001 

Note: θ = non-seasonal moving average; Θ = 
seasonal moving average; ω = Incident; τ = 
trading day; γ = Chinese New Year; υ = 
significant outlier where the subscript is the date. 

 

 

 Next, diagnostics similar to those conducted upon the models for previous cases were 

executed.  A plot of the residuals reveals that the residuals follow pattern greatly resembling 

white noise, while the plots of the autocorrelation function (ACF) and partial autocorrelation 

function (PACF) show that the residuals fall with in the 95% confidence interval for all lags 

before and including lag 30. Furthermore, the result of the Box-Ljung (p > 0.05, df = 1) support 

the graphical analysis in concluding that no serial autocorrelation of the residuals occurs within 

the residuals of the specified model. 

 As seen in table 4, the parameter ω corresponding to the fishing boat incident is 

insignificant to the series (p > 0.05).  Refitting the previously specified model after dropping the 

parameter associated with the incident from the model, the AIC improves by a full two points, 

meaning that the model without that parameter more accurately fits the data.  Moreover, the 

seasonally adjusted import data displayed in figure 8 shows that the value for the month of the 

incident, September 2010, does not vary significantly in slope or intercept from the general trend 

of the series.  As a result, we conclude while the fishing boat incident may have had dramatic 

political impact, the event did not have a statistically significant impact upon the imports from 

Japan to China.   
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Fig. 9 – China: Japanese Monthly Imports, May 2005-August 2012 

 
 

Analysis of Case 5: 2012 Senkaku Private Island Purchase 

  

 For the purposes of analyzing the fifth and final incident, the purchase of three private 

islands by the Japanese government, the data series was defined in the following manner.  The 

daily trade data beginning on June 1, 2008 and ending August 1, 2012 composes the pre-

interruption series while the data commencing October 1, 2012 and terminating August 1, 2016 

composed the post-interruption series.  The month in which the contentious private island 

purchase occurred, September of 2012, is included in the model as an additive outlier due to the 

observations stated in initial graphical analysis.  See Figure 10: 
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Fig. 10 – China: Japanese Monthly Imports, June 2008-August 2016 

 
 

See table 5 for the diagnostic and specification information for the resulting ARIMA 

model. 

 
Table 5: ARIMA Model Specifications for Data Segment Including 

Incident V: September 2012 

 

 

Model Specifications 
 

ARIMA Transformation Box-Ljung(Q)  

(0 1 1)(0 1 1)12  none  Q = 37.67 
 

Diagnostic and parameter estimates 

 

 

 

 

                      τ = 1.481e + 08           1.424e + 07   10.400              < .001 
 

Parameter SE z-score p-value 

θ1  = 0.390 0.099 3.941 < .001 

Θ12  = 0.857 0.092 9.293 < .001 

γpre = 9.473e + 08 3.339e + 08 2.837 < .001 

γpost = −4.344e + 09 4.977e + 08 -8.729 < .001 
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Note:  θ = non-seasonal moving average; Θ = seasonal moving   
average;τ = trading day; γ = Chinese New Year 

 Following the estimation of the proposed model, residual analysis was conducted as 

previously described.  The plots of the ACF and PACF reveal no significant autocorrelation in 

residuals for all lags up until and including lag 30 as all residuals on the specified interval fall 

well within the 95% confidence interval.  Additionally, the results of the Box-Ljung (p > 0.05, df 

= 4) corroborate these findings by showing that there is no significant autocorrelation among the 

residuals at the .05 significance level, verifying that all assumptions of the ARIMA model were 

adequately met.   

 The ARIMA results for the coefficient estimate associated with the incident (ω) displayed 

in table 5 is statistically significant (p < 0.05).  Upon dropping the parameter for the incident 

from the ARIMA model, the AIC increases by a full twenty points, implying that the incident is 

vital to accurately modeling the trade data for the time period in question.  Furthermore, 

examination of the seasonally adjusted series in figure 10 reveals that the negative change in 

intercept occurring after September 2012, the month of the incident, still appears to be fairly 

dramatic after the adjustment.  As a result, we conclude that the Senkaku private island purchase 

was the only incident out of the five incidents analyzed to significantly impact the dollar amount 

of imports from Japan to China in a negative fashion.   

Conclusion 

From the foregoing, should we conclude that Chinese economic boycotts are more smoke 

than fire?  There certainly is evidence from four out of the five empirical cases in Sino-Japanese 

disputes, and in the case of the mango boycott of the Philippines, the political issue largely died 

with the 2016 Presidential election in the Philippines.  In the Vietnamese case the trade effects of 

the 2014 drilling rig incident are not yet entirely clear.  The Korean case is on-going.  These 

certainly demonstrate that Chinese are willing to talk about and implement a boycott as a means 

of gaining attention.  In the most recent case, the Senkaku private island purchase, the boycott 

did indeed sting Japan.  And given China’s trade trends within East Asia, the incentive to use 

economic coercion may be rising.  As noted, China’s trade with its neighbors has become quite 

asymmetrical, with the smaller economies of Vietnam, the Philippines, South Korea and even 

Japan depending much more on trade with China than vice-versa.   

The growing asymmetry in China’s trade with its neighbors, detailed in Appendix 2 

below, has been noticed by Chinese scholars and policy makers.  The idea that Japan may be 

more vulnerable in the trading relationship than China has been mentioned as an advantage: 

“Recently, with escalation of the Diaoyu Islands event, the Chinese domestic public has been 

appealing to resist Japan through economic warfare” (Duan and Shen 2013: 110).  They 

continue, pointing out that “…Japan’s exports in 2011 declined every month as compared to 

2011 figures, but that the trade volume of imports from China is rising steadily.  This explains 

why the Sino-Japanese relationship is politically cold and economically hot in the long term, and 

even supports an important point of view that Japan’s economic recovery and development is 

dependent on China’s huge market…” (Duan and Shen 2013: 113-114).   

But Duan and Shen also wisely note that the Chinese trade relationship with other 

countries in East Asia is much more complex than the simple figures of bilateral exchange would 

imply.  China is deeply integrated into production chains, usually involving Japanese 

corporations, and shipping intermediate products back and forth in the assembly process, 
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especially of high-value electronics.  For China to try to use its trade asymmetry with countries 

such as Japan and South Korea, it would have to be prepared to suffer as well.   
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Appendix 1: Model Specification Tables for Data Segments without Incidents 

 

Table 6: ARIMA Model Specifications for Data Segment 

Without Incident I: September 1985 

 

 

Model Specifications 
 

ARIMA Transformation Box-Ljung(Q)  

(2 1 0)(0 1 1)12  Log  Q = 18.8 
 

Diagnostic and parameter estimates 

Parameter SE z-score p-value 
 

φ1 = -0.609 0.062 -9.782 < .001 

φ2 = 0.338 0.062 -5.461 < .001 

Θ12 = 0.441 0.056 7.822 < .001 

γ = −0.140 0.032 -4.343 < .001 

υ03/1983 = 0.430 0.088 4.889 < .001 

υ01/1985 = 0.444 0.086 5.164 < .001 

    υ08/1989 = −0.437     0.086     -5.107        < .001 

υ01/1990 = 0.391 0.094 4.175 < .001 
 

Note: θ = non-seasonal moving average; φ = non-
seasonal autoregressive; Θ = seasonal moving 
average; γ = Chinese New Year; υ = significant 
outlier where the subscript is the date.   

 

Table 7: ARIMA Model Specifications for Data Segment 

Without Incident II: April 2001 

 

 

Model Specifications 
 

ARIMA Transformation Box-Ljung(Q)  

(0 1 1)(0 1 1)12  Log  Q = 22.02 
 

Diagnostic and parameter estimates 

 

 

 

 

  τ = 0.005    0.002         3.254           .001 

  υ08/1989 = −0.479    0.074       -6.466      < .001 

Parameter SE z-score p-value 

θ1  = 0.521 0.057 9.117 < .001 

Θ12  = 0.423 0.059 7.218 < .001 

γ = −0.212 0.025 -8.412 < .001 
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  υ01/1990 = 0.447 0.079         5.669           < .001 

Note: θ = non-seasonal moving average; Θ = 
seasonal moving average; τ = trading day; γ = 
Chinese New Year; υ = significant outlier where 
the subscript is the date. 

 

 

Table 8: ARIMA Model Specifications for Data Segment 

Without Incident III: April 2005 

 

 

Model Specifications 
 

ARIMA Transformation Box-Ljung(Q)  

(0 1 1)(0 1 1)12  Log  Q = 21.62 
 

Diagnostic and parameter estimates 
 

Parameter SE z-score p-value 

θ1  = 0.322 0.083 3.868 < .001 

Θ12  = 0.9999 0.078 12.858 < .001 

γ = −0.177 

τ = 0.006 

0.021 

0.001 

-8.613 

4.653 

< .001 

< .001 

υ01/2003 = 0.202 0.044 4.618 < .001 

υ11/2008 = −0.292 0.051 -5.748 < .001 

Note: θ = non-seasonal moving average; Θ = 
seasonal moving average; τ = trading day; γ = 
Chinese New Year; υ = significant outlier where 
the subscript is the date. 

 

 

 

Table 9: ARIMA Model Specifications for Data Segment 

Without Incident IV: September 2010 

 

 

Model Specifications 
 

ARIMA Transformation Box-Ljung(Q) 

(011)(011)12  Log  Q = 17.61 
 

Diagnostic and parameter estimates 

 

 

Parameter SE z-score p-value 

θ1  = 0.386 0.100 3.716 < .001 

Θ12  = 0.637 0.100 6.352 < .001 

γ = −0.202 0.025 -8.176 < .001 
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τ = 0.007 0.002 4.110 < .001 

υ11/2008 = −0.299 0.053 -5.675 < .001 

 υ01/2011 = 0.290      0.049     5.902 < .001 

Note: θ = non-seasonal moving average; Θ = 
seasonal moving average; τ = trading day; γ = 
Chinese New Year; υ = significant outlier where 
the subscript is the date. 

 

 

 

Table 10: ARIMA Model Specifications for Data Segment Including 

Incident V: April 2005 

 

 

Model Specifications 
 

ARIMA           Transformation Box-Ljung(Q)  

(0 1 1)(0 1 1)12              none  Q = 20.55 
 

 

 

 

 

 

 

 
λ = 8.158e + 08 3.431e + 08 2.378 .017 

 

 

 

 

 
Note:  θ = non-seasonal moving average; Θ = seasonal moving average; 

ω = incident; τ = trading day; γ = Chinese New Year; λ = leap 
year; υ = significant outlier where the subscript is the date. 

 

  

Diagnostic  and  parameter estimates 

Parameter SE z-score p-value 

ω = 1.290e + 09 4.199e + 08 3.073 .002 

θ1  = 0.213 0.098 2.180 .029 

Θ12  = 0.9995 0.110 9.055 < .001 

γ = −2.870e + 09 2.646e + 08 -10.848 < .001 

        
τ = 1.481e + 08 1.424e + 07 10.400 < .001 

υ01/2011 = 3.908e + 09 4.150e + 08 -5.657 < .001 

υ03/2011 = 1.686e + 09 4.057e + 08 4.156 < .001 

υ01/2014 = 2.330e + 09 4.368e + 08 5.334 < .001 
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Appendix 2: Mutual Dependency Trade Data 

China and Japan: Mutual Trade Dependency,  

1985-2015 (% total imports/exports) 

 

 Japan China  

 

Imports  

from 

China 

Exports  

to China 

Imports  

from 

Japan 

Exports 

 to Japan 

1985 4.5% 7.1% 35.7% 22.3% 

1986 5.0% 4.7% 28.8% 16.2% 

1987 5.3% 3.6% 23.3% 16.2% 

1988 5.3% 3.6% 20.0% 16.9% 

1989 5.3% 3.1% 17.8% 15.9% 

1990 5.1% 2.1% 14.2% 14.7% 

1991 6.0% 2.7% 15.7% 14.2% 

1992 7.3% 3.5% 16.7% 13.7% 

1993 8.5% 4.8% 22.5% 17.2% 

1994 10.0% 4.7% 22.7% 17.8% 

1995 10.7% 4.9% 21.9% 19.1% 

1996 11.6% 5.3% 21.0% 20.4% 

1997 12.3% 5.1% 20.4% 17.4% 

1998 13.2% 5.2% 20.2% 16.2% 

1999 13.9% 5.6% 20.4% 16.6% 

2000 14.5% 6.3% 18.4% 16.7% 

2001 16.6% 7.7% 17.6% 16.9% 

2002 18.3% 9.6% 18.1% 14.9% 

2003 19.7% 12.2% 18.0% 13.6% 

2004 20.7% 13.1% 16.8% 12.4% 

2005 21.0% 13.4% 15.2% 11.0% 

2006 20.5% 14.3% 14.6% 9.5% 

2007 20.5% 15.3% 14.0% 8.4% 

2008 18.8% 16.0% 13.3% 8.1% 

2009 22.2% 18.9% 13.0% 8.2% 

2010 22.1% 19.4% 12.6% 7.6% 

2011 21.5% 19.7% 11.2% 7.8% 

2012 21.3% 18.1% 9.8% 7.4% 

2013 21.7% 18.1% 8.3% 6.8% 

2014 22.3% 18.3% 8.3% 6.4% 

2015 24.8% 17.5% 8.9% 6.0% 

Source: IMF DOTS, 2017.  
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China and South Korea: Mutual Trade Dependency,  

1990-2015 (% total imports/exports) 

 South Korea China  

 

Imports 

from 

China 

Exports 

to China 

Imports from  

South Korea 

Exports to  

South Korea 

1990   0.4% 0.7% 

1991 4.2% 1.4% 1.7% 3.0% 

1992 4.5% 3.4% 3.2% 2.8% 

1993 4.5% 6.0% 5.2% 3.1% 

1994 5.3% 6.1% 6.3% 3.6% 

1995 5.5% 7.0% 7.8% 4.5% 

1996 5.7% 8.3% 9.0% 5.0% 

1997 6.9% 9.4% 10.5% 5.0% 

1998 6.9% 9.0% 10.7% 3.4% 

1999 7.4% 9.5% 10.4% 4.0% 

2000 8.0% 10.7% 10.3% 4.5% 

2001 9.4% 12.1% 9.6% 4.7% 

2002 11.4% 14.6% 9.7% 4.8% 

2003 12.3% 18.1% 10.4% 4.6% 

2004 13.2% 19.6% 11.1% 4.7% 

2005 14.8% 21.8% 11.6% 4.6% 

2006 15.7% 21.3% 11.3% 4.6% 

2007 17.7% 22.1% 10.9% 4.6% 

2008 17.7% 21.7% 9.9% 5.2% 

2009 16.8% 23.9% 10.2% 4.5% 

2010 16.8% 25.1% 9.9% 4.4% 

2011 16.5% 24.2% 9.3% 4.4% 

2012 15.5% 24.5% 9.2% 4.3% 

2013 16.1% 26.1% 9.4% 4.1% 

2014 17.1% 25.4% 9.7% 4.3% 

2015 20.7% 26.0% 10.9% 4.4% 

Source: IMF DOTS, 2017.  

 

China and Vietnam: Mutual Trade Dependency,  

1990-2015 (% total imports/exports) 

 Vietnam China  

 

Imports  

from 

China 

Exports 

to China 

Imports from  

Vietnam 

Exports to  

Vietnam 
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1990 0.2% 0.3% 0.00% 0.0% 

1991 0.7% 0.9% 0.02% 0.0% 

1992 1.1% 3.3% 0.09% 0.1% 

1993 2.2% 4.5% 0.12% 0.3% 

1994 2.5% 7.3% 0.17% 0.3% 

1995 3.9% 6.4% 0.25% 0.5% 

1996 2.9% 4.6% 0.22% 0.6% 

1997 3.4% 5.0% 0.25% 0.6% 

1998 4.6% 4.7% 0.15% 0.6% 

1999 5.7% 6.5% 0.21% 0.5% 

2000 9.0% 10.6% 0.41% 0.6% 

2001 9.9% 9.4% 0.41% 0.7% 

2002 10.9% 9.1% 0.38% 0.7% 

2003 12.4% 9.3% 0.35% 0.7% 

2004 14.4% 10.9% 0.44% 0.7% 

2005 16.0% 9.9% 0.39% 0.7% 

2006 16.5% 8.1% 0.31% 0.8% 

2007 20.3% 7.5% 0.34% 1.0% 

2008 19.8% 7.7% 0.38% 1.1% 

2009 23.5% 8.6% 0.47% 1.4% 

2010 24.0% 10.5% 0.50% 1.5% 

2011 23.5% 12.0% 0.64% 1.5% 

2012 25.8% 11.2% 0.89% 1.7% 

2013 28.6% 10.5% 0.87% 2.2% 

2014 30.3% 10.4% 1.02% 2.7% 

2015 34.0% 13.2% 1.49% 2.9% 

Source: IMF DOTS, 2017.  

 

China and Philippines Mutual Trade Dependency, 

 1985-2015 (% total imports/exports) 

 Philippines China  

 

Imports  

from 

China 

Exports  

to China 

Imports from  

Philippines 

Exports to  

Philippines 

1985 5.4% 1.8% 0.2% 1.1% 

1986 2.3% 2.1% 0.3% 0.5% 

1987 3.1% 1.5% 0.3% 0.6% 

1988 3.1% 0.9% 0.24% 0.6% 

1989 2.2% 0.6% 0.14% 0.5% 

1990 1.4% 0.8% 0.17% 0.3% 
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1991 1.9% 1.4% 0.20% 0.4% 

1992 1.3% 1.2% 0.19% 0.2% 

1993 1.0% 1.5% 0.21% 0.3% 

1994 1.4% 1.2% 0.24% 0.4% 

1995 2.3% 1.2% 0.21% 0.7% 

1996 2.0% 1.6% 0.27% 0.7% 

1997 2.5% 1.0% 0.23% 0.7% 

1998 4.1% 1.2% 0.37% 0.8% 

1999 3.4% 1.6% 0.55% 0.7% 

2000 2.3% 1.7% 0.74% 0.6% 

2001 2.9% 2.5% 0.80% 0.6% 

2002 3.5% 3.9% 1.09% 0.6% 

2003 4.8% 5.9% 1.53% 0.7% 

2004 6.0% 6.7% 1.62% 0.7% 

2005 6.3% 9.9% 1.95% 0.6% 

2006 7.1% 9.8% 2.23% 0.6% 

2007 7.2% 11.4% 2.42% 0.6% 

2008 7.5% 11.1% 1.72% 0.6% 

2009 8.9% 7.6% 1.19% 0.7% 

2010 8.4% 11.1% 1.16% 0.7% 

2011 10.1% 12.7% 1.03% 0.8% 

2012 10.8% 11.8% 1.08% 0.8% 

2013 13.0% 12.2% 0.93% 0.9% 

2014 15.0% 13.0% 1.07% 1.0% 

2015 16.2% 10.9% 1.19% 1.2% 

Source: IMF DOTS, 2017.  
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Appendix 3: Chinese New Year Dates, 1985-2016 

Gregorian Date Animal 

 

1985 20 Feb  Ox  

1986 9 Feb  Tiger  

1987 29 Jan  Rabbit  

1988 17 Feb  Dragon  

1989 6 Feb  Snake  

1990 27 Jan  Horse  

1991 15 Feb  Sheep  

1992 4 Feb  Monkey  

1993 23 Jan  Rooster  

1994 10 Feb  Dog  

1995 31 Jan  Pig  

1996 19 Feb  Rat  

1997 7 Feb  Ox  

1998 28 Jan  Tiger  

1999 16 Feb  Rabbit  

2000 5 Feb  Dragon  

2001 24 Jan Snake 

2002 12 Feb Horse 

2003 1 Feb Goat 

2004 22 Jan Monkey 

2005 9 Feb Rooster 

2006 29 Jan Dog 

2007 18 Feb Pig 

2008 7 Feb Rat 

2009 26 Jan Ox 

2010 14 Feb Tiger 

2011 3 Feb Rabbit 

2012 23 Jan Dragon 

2013 10 Feb Snake 

2014 31 Jan Horse 

2015 19 Feb Goat 

2016 8 Feb Monkey 

 

  

https://en.wikipedia.org/wiki/Goat_(zodiac)
https://en.wikipedia.org/wiki/Monkey_(zodiac)
https://en.wikipedia.org/wiki/Rooster_(zodiac)
https://en.wikipedia.org/wiki/Dog_(zodiac)
https://en.wikipedia.org/wiki/Pig_(zodiac)
https://en.wikipedia.org/wiki/Rat_(zodiac)
https://en.wikipedia.org/wiki/Ox_(zodiac)
https://en.wikipedia.org/wiki/Tiger_(zodiac)
https://en.wikipedia.org/wiki/Rabbit_(zodiac)
https://en.wikipedia.org/wiki/Dragon_(zodiac)
https://en.wikipedia.org/wiki/Snake_(zodiac)
https://en.wikipedia.org/wiki/Horse_(zodiac)
https://en.wikipedia.org/wiki/Goat_(zodiac)
https://en.wikipedia.org/wiki/Monkey_(zodiac)
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Appendix 4: Residual Diagnostic Plots for ARIMA Models 

 

   

  Fig. 11 – Residual Diagnostics: Segment 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  Fig. 12 – Residual Diagnostics: Segment 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



JACKSON & BRAY — INTERNATIONAL STUDIES ASSOCIATION HONG KONG 2017  

33 

 

  Fig. 13 – Residual Diagnostics: Segment 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Fig. 14 – Residual Diagnostics: Segment 4 
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  Fig. 15 – Residual Diagnostics: Segment 5 
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