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research and analyses of global economic issues that impact the Korean economy,
and to help guide the nation toward effective international economic policies.
KIEP is responding to recent developments in the global economy, conducting
a wide range of research projects that will offer significant implications for the
government’s New Northern and New Southern policies, a new trade policy
regime that aims to support inclusive growth, and international macro-financial
initiatives in line with the unfolding 4th Industrial Revolution.
We are committed to introducing policies that can elevate the nation’s
capacities for innovative growth, and to promote international discourse on issues
that impact the global community, as we ensure that KIEP remains an influential
global think tank that leads the formulation of international economic policies.
Since its founding, KIEP has conducted insightful studies on newly emerging
economies and global regions, and has dedicated itself to the development of trade
negotiations and national agendas.
KIEP will continue its policy research on global and regional economies,
trade investment and international macro-finance, with the aim of contributing to
sustainable growth as a responsible research institute, and establishing itself as a
nationally reliable institute through the dedicated efforts of all KIEP members.

7MGLISRKHEIVS7INSRK7M/SVIE
8IP *E\ 
960LXXT[[[OMITKSOV

4VMGI97(

APEC Study Series 20-02

Measuring Convergences and
Divergences in APEC RTAs/FTAs:
a text-mining approach

Jeongmeen Suh

KOREA INSTITUTE FOR
INTERNATIONAL ECONOMIC POLICY (KIEP)
Building C, Sejong National Research Complex, 370,
Sicheong-daero, Sejong-si, Korea
Tel: (822) 82-44-414-1118 Fax: 82-44-414-1144
URL: http://www.kiep.go.kr
Heungchong Kim, President
KIEP APEC Study Series 20-02
Published December 30, 2020 in Korea by KIEP
ISBN 978-89-322-0134-4 94320
978-89-322-0012-5 (set)
Price USD 3
ⓒ 2020 KIEP

Executive Summary
In this paper, I suggest that text mining analysis of regional trade agreements
(RTAs) can be a suitable methodology to develop a tangible measure of convergence between RTAs. By utilizing well-established text similarity concepts in related
literatures, I attempt to investigate how much RTAs in APEC are converging in
terms of how much similar RTA texts are. Furthermore, which areas of RTA converge more or less will be examined. The main results of the study are as follows.
The RTAs signed by APEC members are gradually converging over time, and they
converged (in terms of 5-gram Jaccard similarity) at an annual average of 8% for all
RTAs (both inter- and intra-regional) while 9.7% for intra-regional RTAs only. The
areas that converged the most are service and transparency chapters, which show
2.2 times and 1.6 times higher level of convergence than the average, respectively.
The objective and intuitive indicators of regional norm convergence are expected
to provide a common understanding for setting goals and strategies for regional
economic integration in the future.
Keywords: APEC, Regional trade agreements, Text-as-data analysis
JEL Classification: F13, F14
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Measuring Convergences and
Divergences in APEC RTAs/FTAs:
a text-mining approach

Jeongmeen Suh1

I. Introduction
Enhancing the convergence of trade agreements in the region has been a major
goal for regional economic integration since the Bogor Goal was established in
1994, and later the vision for eventual realization of the Free Trade Area of the
Asia-Pacific (FTAPP) was firstly stated in the APEC Leader’s Declaration in 2007,
and further specified in the Lima Declaration on FTAAP in 2016. To improve the
convergence of agreements according to a certain common vision, a common understanding on how and how much they are converged is required first.
Are regional trade agreements (RTAs) converging within the APEC region?
Which areas have converged more or less? How much more or less converged
compared to the target level or the reference year? In order to answer these questions, there must pre-exist an intuitive and objective common measurement for the
convergence that members can share or at least refer to.

1 Associate Professor, Department of Global Commerce, Soongsil University, Seoul, Republic
of Korea. Email: jsuh@ssu.ac.kr.
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In this paper, I suggest that text mining analysis of RTA texts can be a suitable
methodology to develop a tangible measure of convergence between RTAs. By
utilizing well-established text similarity concepts in related literatures, I attempt to
investigate how much RTAs in APEC are converging in terms of the similarity
shown in RTA texts. Furthermore, areas where RTA converge more or less will be
examined as well. The main results of the study are as follows. The RTAs signed by
APEC members are gradually converging over time, and they converged (in terms
of 5-gram Jaccard similarity) at an annual average of 8% for all RTAs (both interand intra-regional) while 9.7% for intra-regional RTAs only. The areas that converged the most are service and transparency chapters, which show 2.2 times and
1.6 times higher level of convergence than the average, respectively.
Comparing legal documents such as RTAs only based on formal similarities,
one may argue, may easily mislead the detailed legal implications. Recent research
results on the analysis of legal documents using text mining, however, have successfully alleviated such concerns. Legal information extraction has already been found
in various legal fields to go beyond the stage of basic academic research (Casanovas,
Sartor, and Casellas 2008), to practical use such as case outcome prediction (Ashley
and Brüninghaus 2009), and further to commercial use such as the development of
legal decision-support systems (Kluttz and Mulligan 2019). Recently these attempts
are gradually spreading in the analysis of international agreements. The approach
has been applied to various international treaty texts such as bilateral investment
treaties (Alschner and Skougarevskiy 2016), and trade agreements (Allee, Elsig, and
Lugg 2017, Alschner, Seiermann, and Skougarevskiy 2017, Alschner Seiermann,
and Skau garevskiy 2018, Lugg et al. 2019). For example, Alschner et al. (2017) suggest a method to predict the impact of RTAs on trade and welfare by comparing
the text similarity of an RTA and a benchmark RTA, the Trans-Pacific Partnership
(TPP) agreement. More recently, Lugg et al. (2019) estimate “authorship” of each
RTA by applying a new statistical technique to stylometry, which has a long tradition in linguistics. They quantify which RTA texts are documented similarly to
which country’s template RTA, while showing what drives this authorship.
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APEC has been paying attention to the importance of convergence of regional
agreements and collecting related information for a long time, but the development
of measures for the degree of convergence has been overlooked. Since “Study on
Identifying Convergences and Divergences in APEC’s RTAs/FTAs” was proposed in the 2008 SOM Policy Dialogue, a suite of policy dialogues has been held
both at the Senior Officials’ level and under the Committee on Trade and Investment (CTI) on a wide range of topics pertinent to FTAs/RTAs.2 As outcomes, an
RTA text comparison site (called “APEC comparative tool database on
FTA/RTAs”) was established,3 and annual reports (titled “Trends and Developments in Provisions and Outcomes of RTA/FTAs Implemented by APEC Economies”) have been published up to now.4 These efforts follow typical comparative
legal analysis on RTAs, manually read individual agreements one by one and classify
them according to certain criteria. When the number of RTAs signed increases rapidly, this approach often reaches certain limitations ‒ listing only the result of simple comparison, confined investigation on only (so-called) key members’ or key
elements.
Through text mining techniques that automatically compare the contents of
RTA agreements with the help of machines, we can effectively use existing efforts
and complement existing qualitative analysis results to derive an intuitive and tangible concept of convergence by adding a measure of similarity among trade agree-

2 2014/SOM2/049anx3 “Annex 3: APEC Information Sharing Mechanism for FTAs/RTAs”;
2014/SOM3/CTI/006rev1 “Operationalising the APEC Information Sharing Mechanism on
RTAs/FTAs.”
3 The updated information has been uploaded to the APEC FTA database of the Convergence
and Divergence Study at http://fta.apec.org.
4 As part of the APEC Information Sharing Mechanism agreed in 2014, the APEC Policy Supporting Unit has produced annual reports on recent RTA/FTAs implemented by APEC economies, which provides an overview of the proliferation of RTA/FTAs in the APEC region
and the general structure of the trade agreements, involving at least one APEC economy as a
member put in place in each year. https://www.apec.org/Meeting-Papers/Sectoral-MinisterialMeetings/Trade/2014_trade(accessed on November 10, 2020).
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ments in a rigorous manner. Though there are studies on international treaties using
text mining analysis as mentioned above, this study differs not only in that it focuses on RTAs by APEC members but also it applies text mining analysis technique to
the interpretation of the RTA convergence context.5 Also, I consider other similarity concepts besides those typically considered in the previous studies to check the
robustness of my findings. Finally, thanks to the existence of databases accumulated by the APEC, this study takes one step further from entire agreement-level text
comparison and tried to consider chapter-level text similarity comparison, which is
the first study in the literature to my best knowledge.
The structure of this paper is as follows. Chapter 2 explains the data used in this
study and presents some stylized facts derived from them, and then introduces the
main concepts and procedures used for text mining analysis I use. In Chapter 3, the
findings from the data and methodology introduced in Chapter 2 are explained
with several concepts for measuring convergence of RTAs. In addition, to examine
the structure under which the convergence of APEC RTAs has been developed, I
will cluster RTAs according to their similarity characteristics, and then discuss the
relationship between North and South RTAs. In Chapter 4, I deliberate the level of
analysis from the entire agreement to chapters, also investigating which chapters are
leading or delaying the convergence of RTAs in the region. In Chapter 5, a robustness check is conducted to determine whether the major results presented above
remain unchanged among variations in other methodologies, and finally, Chapter 6
concludes.

5 The closest studies to this study in terms of similarity in applied fields are as follows. Alschner,
Seiermann, and Skougarevskiy (2017) which focused on TPP while Suh, Han, and Kim (2019)
paid attention to trend in Korea’s FTAs by using Jaccard similarity concept as their key measurement.
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Ⅱ. Data and Methodology
2.1. Data to Use
For text mining analysis of RTAs, first there should exist texts to analyze in the
form of machine-readable trade agreement documents. In this study, two databases
of trade agreement texts were used. The first one is the ToTA (Text of Trade
Agreements) database which is established by UNCTAD and built on the basis of
the WTO RTA-IS.6 WTO RTA-IS is a WTO website which provides a collection
of notifications by WTO members.7 The ToTA database not only additionally
organizes some missing information based on RTA-IS, but also provides text as a
converted file in an Extensible Markup Language (XML) format to facilitate text
mining analysis. The database covers 450 RTAs in total signed between 1948 and
2016. This study focuses on active agreement texts signed by at least one APEC
member. Due to the nature of text mining, which compares documents according
to linguistic characteristics, the subject of analysis was limited to agreements written
in English only.8
The second source of this study is the APEC RTAs/FTAs database (hereafter
“APEC DB” in short). Although ToTA is in an XML format that is easy to analyze
by chapters and articles of the agreement, it is not always a straightforward issue

6 UNCTAD, “Text-as-Data Anglysis of Trade Agreements,” https://unctad.org/en/Pages/
DITC/Trade-Analysis/TAB-Text-as-data.aspx (accessed on November 10, 2020).
7 WTO members are obliged to notify the RTAs in which they participate according to GATT
Article XXIV 7(a). “ Any contracting party deciding to enter into a customs union or freetrade area, or an interim agreement leading to the formation of such a union or area, shall
promptly notify the CONTRACTING PARTIES and…”
8 Early announcements (Cross-Straits ECFA, Trans-Pacific Partnership, EFTA-Philippines) and
inactive RTAs (mostly signed by Russia before 1996, except for the Borneo Free Trade Zone
signed in 1962) were dropped in this article.
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what is "the same” chapter or article from one RTA to the others. For example, a
chapter which covers “the same” content in other agreements may not only have a
different title, but also may be scattered over several independent chapters. A natural follow-up question after “how far we are converging” must be “where we are
more (less) converging.” To answer this question, it is necessary to disassemble
each component of an RTA; unfortunately using ToTA requires additional identification process of each component as mentioned above. Fortunately, as a result of
the efforts of “Identifying Convergences and Divergences in APEC RTAs/FTAs,” such
component (chapter, article, even provision) identifications area have been established for APEC RTAs by the APEC.9 It classifies each RTA text into 17 chapters
(including 6 sub-chapters for trade remedies) and provides parallel comparisons
RTA by RTA. Furthermore, each chapter is composed of multiple articles, and
each article is composed of multiple provisions. In sum, it contains 257 article-level
and 1,148 provision-level categories. For example, the TBT chapter consists of 13
articles from "objectives of the Chapter" to "Sectoral Annex." Among these, the
article "Conformity Assessment Procedures (CAPs)", for example, is composed of
13 provisions from "Compatibility of CAP" to "Negotiations on mutual recognition of other Party's CAP." Table 1 shows a list of chapters and a list of exemplary
articles and provisions.

9 http://fta.apec.org.
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Table 1. Structure of APEC FTAs/RTAs (a case of TBT)
Chapter

Article (example)

Provision (example)

1. MARKET ACCESS
2. RULES OF ORIGIN
3. CUSTOMS PROCEDURES
4. SANITARY AND PHYTOSANITARY MEASURES
5. TECHNICAL BARRIERS TO
TRADE

1. Objectives of the
Chapter

6. TRADE REMEDIES - TEXTILES
AND CLOTHING SAFEGUARDS

2. Scope and Coverage

7. TRADE REMEDIES - AGRICULTURE SAFEGUARDS

3. Reaffirmation of Rights
and Obligations

8. TRADE REMEDIES - ANTIDUMPING

4. Location of the TBT
provisions

9. TRADE REMEDIES - COUNTERVAILING DUTIES

8. Conformity Assessment Procedures

1. Compatibility of CAP

10. TRADE REMEDIES GLOBAL SAFEGUARDS

6. Trade Facilitation

2. Acceptance of CAP conducted
in the territory of another Party

11. TRADE REMEDIES - BILATERAL SAFEGUARDS

7. Technical Regulations

3. Technical competence of
CABs

12. GOVERNMENT PROCUREMENT

5. International Standards

4. Designating Authorities

13. INVESTMENT

9. Transparency

5. Designation of CABs

14. CROSS-BORDER TRADE
IN SERVICES

10. Technical Consultations & Committee

6. Registration of CABs

15. COMPETITION POLICY

11. Cooperation

7. Verification of CABs

16. INTELLECTUAL PROPERTY

12. Information Exchange
/ Enquire Points

17. LABOR

13. Sectoral Annexes

8. Suspension or withdrawal
of CABs
9. Cooperation and facilitation related to CAP

18. ENVIRONMENT
19. DISPUTE SETTLEMENT

10. Similar access to goods
and services
11. Recognition of CABs in
the other Party

20. ELECTRONIC COMMERCE

12. CAP related procedures

21. COOPERATION

13. Negotiations on mutual
recognition of the other
Party's CAP

22. TRANSPARENCY
Source: APEC DB, author’s own elaboration.
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The APEC DB covers intra-regional APEC RTAs only, i.e. RTAs between
APEC members. From Australia-Papua New Guinea 1976 to Singapore-Chinese
Taipei 2017, it contains 62 FTAs/RTAs. In this study, I examine English-written
ones only so I drop four non-English RTAs and use 58 RTAs.10 Besides this coverage, there are a few other technical differences between ToTA and APEC DB.
For instance, the Peru-Thailand FTA was not included in the list of RTA-IS but is
in the APEC DB. Instead, the APEC DB provides comprehensive classification of
RTAs, while it omits some non-essential contents (e.g., Preamble, Final Provisions,
Conclusion). To keep the consistency between overall and by component analysis, I
use APEC DB as the main dataset but complemented by ToTA DB. Unless otherwise noted, the results of the analysis below are for active intra-regional RTAs
written in English.

2.2. Landscape of APEC RTA from the database
A summary statistic for the composition of the RTA signed by APEC members
is shown in Table 2. APEC member economies have signed an average of about 12
RTAs, of which 7 are intra-regional and 5 are inter-regional, and about 60% of the
RTAs signed by individual members are signed with intra-regional partners. The
member who signed the most RTAs is Singapore, which has 23, and Papua New
Guinea signed the least, with two.

10 Those fours RTAs are Peru-Mexico in 1987 and 2017, Chile-Peru 2006, and Chile-Mexico
1998.
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Table 2. Composition of RTAs by APEC members on average
Mean

Std. Dev.

Min

Intra-Region

7.10

3.85

0

Max
14

Inter-Region

4.86

3.20

0

12

Both

11.95

5.09

2

23

Share of Intra

60.65%

22.50%

0%

100%

Source: Author’s calculation.

The distribution of the RTA composition signed by individual APEC members
is shown in Figure 1. The shade bar represents the number of RTAs with nonAPEC members. Besides the United States, Canada, and Mexico, most of member
economies have more intra-regional RTAs than inter-regional ones. Notably, Russia has only signed RTAs with non-APEC partners while Chinese Taipei has signed
RTAs only with APEC partners.
Figure 1. Number of RTAs by each APEC member economy
25
20
15
10
5
0

Intra

Inter

Source: Author’s calculation.
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2.3. Methodology: Text similarity as a measurement of RTA convergence
Text mining is a process of extracting meaningful patterns and relationships in a
document and converting unstructured data into structured data using a predetermined algorithm. The process can be briefly described as follows. Once the documents are collected, they are pre-processed and normalized, and then the analysis
method is applied. The pre-processing process and normalization is a process of
converting unstructured data such as text into structured data, and I conduct the
usual processes reported in the literature such as tokenizing, stop-words elimination,
stemming, lemmatization, and so on. Tokenization is the process of converting a
sequence of characters into a sequence of tokens, which is a basic unit of meaning
expression for a text. For English texts, it is sufficient to separate them based on
spaces only if exceptions for compound words or abbreviations are handled. As a
data cleaning process, I also remove noise data such as special characters or words
that are not required for data analysis and unify tokens with different expression
methods into one representative expression method. For example, uppercase and
lowercase letters are unified in a single format, or plural nouns are treated as singular nouns. I also eliminate stop words such as pronouns, prepositions, suffixes, etc.
As a stemming, I match the stems of words so that the computer recognizes them
as the same word (stem extraction). For example, the words “recognize”, “recognized”, and “recognizing” are all grouped under “recognize.”
In order to convert the text into data, the texts are broken into a certain unit of
analysis and then converted into meaningful numeric vectors. Bag of Words (BoW)
is a typical method of formalizing the data that has been processed. It is a technique
that divides texts into words, puts them in a bag, mixes them, and then classifies the
same words to determine which text is included. While the technique offers convenience in analysis, it may lead to a loss in significant information of a text which
is mainly from a context of the text. Especially in legal texts like RTAs, the contextual meaning of words is important. To address this issue, I introduce the n-gram
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technique. If the BoW is to normalize unstructured data based on one word, the ngram is a technique to normalize based on n consecutive words or letters. The size
of n may be determined according to the researcher's subjectivity, and the case
where n is 1 is called a unigram, the case of 2 is a bigram, and the case of 3 is a trigram. In the case of a unigram, it shows the similar result as the BoW technique,
but as n increases, the order of words is reflected, so the token can reflect the context.

Table 3. Examples by each data processing stage
Stage of process
Original
Tokenization
Stop-words
elimination
Stemming
n-gram
(n=3)

Text Data
“Except in urgent circumstances, the Party shall”
“except”, “in”, “urgent”, “circumstances”, “,”, “the”, “Party”, “shall”
“except”, “urgent”, “circumstances”, “Party”, “shall”
“except”, “urgent”, “circumstance”, “party”, “shall”
“except urgent circumstance”, “urgent circumstance party”, “circumstance party shall”

Source: Author’s own elaboration.

Convergence of intra-regional trade agreements can be defined as an increasing
degree of similarity between the meaning of the agreement documents existing in
the region or the form of expression. From this point of view, the most extreme
form of convergence is when all regional members sign a single common agreement with the same form and content. To measure the convergence across RTAs, I
adopt a text similarity concept, a technique of NLP (Natural Language Processing)
to determine the closeness between two documents by its meaning or by surface.
To define the closeness, I mainly focus on a lexical similarity concept, the Jaccard similarity, which is a measure of the similarity between a set of words in two
documents. Suppose there are two sets of words from treaty A and B, respectively.
Then, the Jaccard similarity

is defined as follows
=

| ∩ |
| ∪ |
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where |∙| indicates the number of elements, n-gram words. To construct a set
of words for each RTA text, I take 5-gram as our token, which is typical in the literature. Later in Chapter 5, to check the robustness of the results, I will consider other
types of measurement not only with various “n” of n-grams but also with different
closeness measure besides Jaccard similarity.
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Ⅲ. Analytical Findings
To figure out whether and how much APEC RTAs are converging over time, I
introduce three concise and straightforward concepts to gauge whether RTAs are
converging or diverging over time in the region based on pair-wisely measured
RTA textual similarity results. And then, to observe which RTA leads such convergence, I investigate how RTAs are classified according to a vector of pairwise similarities for each RTA.

3.1. Overall trend of convergence
To capture the degree and the direction of convergence, I introduce three simple summary statistics of RTA similarity. The first one is Overall Similarity (OS),
which is a mean similarity of an RTA similarity with all other existing RTAs in the
region. That is, the OS of RTA i is defined by
≡

1
−1

,

where N is the total number of existing RTAs in the region. This summary statistic allows us not only to simply measure how much an RTA is close to all other
active RTAs but also to plot each RTA over time. That is, this enables us to observe how each RTA gets closer or farther from all other existing RTAs over periods. Figure 2 shows a trend in overall similarity of RTAs signed for each year.11

11 In Figure 1, ToTA DB was used to parallelly compare the difference in similarity between
intra- and inter- RTAs. It should be noted that several RTAs included in ToTA DB and APEC
DB have different signing years. For example, APTA has been revised several times. In the
case of ToTA, the first signing year is the 1975 version, and in the case of APEC DB, it is
based on 2001. The year and text of each RTA follow the time and contents listed in each DB.
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Figure 2. Overall Similarity: Intra only vs. Intra+Inter RTAs
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Source: Author’s calculation.

Solid line is for OS evolution of intra-regional RTA only, while dash line is for
that of both inter- and intra-regional RTA. Two interesting observations can be
found from this figure.
First, the trend of OS is upward sloping, which means that APEC RTAs are
converging over time (in terms of text similarity) but recently slowing down. In a
quantative term, they converged at an annual average of 8%. If the more recent
RTA has the higher OS, the overall convergence level of RTAs in the region is
increasing over time. This overall trend of convergence are caused by a
combination of many factors. However, the most fundamental one must be efforts
to align RTAs with WTO text, not only in the APEC but also worldwide.12 It is
also worth noting that this convergence trend has been noticeably slowing down

12 In particular, in the case of early RTAs with low similarity, it is necessary to pay attention to
the possibility that the overall trend will be overinterpreted in that the number of observations is not large. For a detailed discussion on the alignment of RTAs with WTO text, see Allee, Elsig, and Lugg (2017).
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after the global financial crisis.
Second, intra-regional RTAs show a greater convergence than inter-regional
RTAs. This can be found from the fact that the trend of OS for intra-regional RTA
only is placed higher (at an annual average of 9.7%) than that for both inter- and
intra-regional RTA. We can also find that the gap in the degree of convergence
between intra- only and both-regional RTAs is widening over time. Related to this,
the recent convergence slowing down trend is also slightly less pronounced in intraregional RTAs.
This convergence trend may not be due to an overall increase in similarity
between RTAs, but due to very high similarity of a handful pairs of RTAs. To
check this point, Figure 3 presents the change in standard deviation and
concentration of the OS over time.
Figure 3. Distributions of OS: Standard deviation and concentration
(a) Standard deviation

(b) HHI concentration

Source: Author’s calculation.

Panel (a) shows the standard deviation of OS by year, indicating that it has increased until 2000 and then gradually decreased. This means that the difference in
overall similarity between RTAs with high similarity to other RTAs and low RTAs
decreases with time. Panel (b) shows the concentration of OS in terms of HHI
(Herfindahl-Hirschman Index), and makes it possible to check whether the overall
trend of convergence shown in Figure 2 is because specific RTAs show very high
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similarity. That is, as the concentration decreases, it indicates that the RTAs are
evenly similar over time. From the above two facts, we can find that the convergence of APEC RTAs is not due to the extremely high similarity of a small number
of pairs of RTAs, but from the increase in similarity between most RTAs.
Next, consider two remaining summary statistics of RTA similarity to measure
the convergence, which are supplementary to OS: Backward Similarity (BS) and the
other is Forward Similarity (FS). The definition of each for RTA i which is signed in
year t1 are as given by:
≡

∑

,

≡

∑

,

BS of RTA i is the average similarity to all pre-existing RTAs before RTA i was
signed. Having a large BS may imply the RTA maintains consistency with existing
RTAs well, whereas a small BS can be interpreted as attempts to deviate from existing RTAs. Similarly, FS of RTA i is the average similarity to all late-coming RTAs
since the RTA i was signed. Having a large FS means that the RTA is leading the
contents of future RTAs, whereas having a small FS implies that the RTA has little
impact on future RTAs. Note that a large BS does not necessarily lead to a small FS
or vice versa. For example, it is possible for an RTA to show small (large) value of
both BS and FS, which means that the RTA contains different (or similar) content
from existing RTAs, but has less (or much) impact on future RTAs.13 Figure 4
below shows the trend change of these two indicators.14

13 Note that the oldest year BS and the most recent year FS are by definition the same as the
overall mean similarity. This means that the BS of the previously signed RTA or the FS of the
more recently signed RTA tends to converge on overall similarity.
14 Since there are various similarity concepts and analysis units in the text mining technique, it is
desirable to focus on the relative difference over time or with other objects rather than the absolute level of similarity itself in interpreting the results. See Chapter 5 for different similarity
concepts and how the analysis results differ according to the analysis unit.
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Figure 4. Trend in BS (solid line) and FS (dotted line) in APEC
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As the trend of BS increases with time, it is observed that APEC RTAs are
converging toward maintaining consistency with existing RTAs. FS experiences
inverse U-shape. It increased and reached its highest point around 2008 and then
continued to fall. The increasing trend of the FS before 2008 can be understood as
a result of members’ efforts to achieve the Bogor Goal, especially by the industrialized economy members.15 Since such commitment, member economies made efforts to gradually build a template that will be continuously included in RTAs.
These efforts were compiled as a result of developing Best Practices for APEC
RTAs/FTAs or APEC model chapters from 2004 to 2008.16 The stagnation peri-

15 In the APEC Leader’s Declaration in 1994, members committed to make efforts to achieve the
goal of free and open trade and investment, the industrialized economies no later than the year
2010 while developing economies no later than the year 2020. As part of this effort, it is known
that various related projects for the convergence of regional RTAs have continued until 2008.
16 As stated in APEC (2012), the text of APEC Model Chapters is “based on the combination
APEC member economies’ existing FTA Chapters, Article X of GATT and Article III of
GATS. It establishes WTO rules as the minimum standard for transparency provisions and
adds to that certain standard elements that reflect the practices of APEC Members.”
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od of FS after 2008 would have been a reaction to the deepening economic integration following the global financial crisis. Any visible and specific efforts for the
convergence, such as developing an APEC model chapter, did not appear in either
Leaders’ Declarations or Ministerial Statements after 2009 anymore. Another cause
of recently decreasing FS can be found in the compositional characteristics of the
RTAs signed afterwards. As seen later, RTAs signed after 2009 show a different
pattern of chapter inclusion, especially for rarely included chapters. For example,
transparency chapters with high convergence are all omitted in RTAs concluded
after 2009. On the other hand, so-called new chapters with low convergence (e.g.,
environment chapters) have been continuously included. New chapters usually experience diverse experiments without sharing a common template. Consequently,
this chapter composition trend lowered the FS.

3.2. Who leads the convergence: Clustering aspects
Where does the force that drives the convergence of RTAs in the region come
from? To investigate this, first I consider the distribution of OS across RTAs. The
average of the OS across RTAs is about 0.03 and its standard deviation is 0.014.
The Brunei-Japan FTA shows the highest (0.05) while the China-Hong Kong CEPA is lowest (0.0002). Figure 5 shows which RTAs have a high OS value. The OS
of the top 10 RTAs are generally evenly distributed, though the distribution of BS
and FS is not. In that RTAs signed mainly by Japan, Korea, Australia, and the United States appear to have high OS, it can be expected that these have led the convergence of RTAs in the region.
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Figure 5. Top 10 RTAs with high level of OS
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Source: Author’s calculation.

In order to understand who is leading this convergence in more detail, it is necessary to understand the overall relationship structure between RTAs and the characteristics of RTAs by leading members. To capture these, I use a clustering technique which is an algorithm that groups similar RTAs into clusters where each cluster is distinct from each other cluster, and the RTAs within each cluster are broadly
similar to each other. Figure 6 presents the clustering result of APEC RTAs into a
dendrogram which is based on Ward linkage which has the advantage of being insensitive to outliers and tends to group clusters of similar size.17

17 Ward linkage is a hierarchical clustering method that proceeds until the distances between the
two closest distances in the data are combined into one cluster. Unlike other hierarchical clustering methods, Ward linkage method uses the distance as the sum of squared errors (SSE)
between the mean of the clusters and the data. At each stage of creating a cluster, the merging of all possible pairs of clusters is considered and clusters are merged to create a new cluster so that the increase in SSE due to merging of the two clusters is minimized. Its process of
agglomeration leads to a reduction in the variance of each resulting cluster.
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Figure 6. Clustering analysis result of APEC RTAs: Overall

Source: Author’s calculation.

As a result of clustering analysis based on pairwise similarity between RTAs,
APEC RTAs are divided into four groups. The first classification of the similarity
of APEC RTAs is divided by whether they belong to Group 1, RTAs that do not
belong to Group 1 are classified by whether they belong to Group 2 again, and
finally, the remaining RTAs are classified by whether they belong to Group 3 or not.
The detailed subdivision of each group is shown in Figure 7.
As shown in panel (a), Group 1 mainly consists of RTAs signed by Japan. This
means, on the one hand, that Japan's RTAs tend to maintain similar content and
formats regardless of who the partner is. On the other hand, the fact that the first
divergent point is Group 1 can be understood that the RTAs led by Japan have a
distinct feature to which other RTAs share. Within Group 1, RTAs signed with
Latin American members (Peru, Mexico, Chile) and RTAs with Southeast Asian
countries (Brunei, Thailand, Malaysia, Indonesia, and the Philippines) are subgrouped to show similarities. In particular, it is notable that RTAs with South
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American members are close to the general form Southeast Asian members
(ASEAN, Vietnam).
The second group, Group 2, consists primarily of RTAs that appear to be
signed by North American members (USA and Canada) and Korea, though several
RTAs by other members (Peru, Chile, and Singapore) also belong to this group.
The primary subgroup classification is made between RTAs by the US and others.
And then, RTAs by Australia and New Zealand also belong to Group 2 but they
belong to a subgroup that is distinct from other RTAs in the group. The member
that most frequently belongs to Group 2 besides North America is Korea, with all
RTAs by Korea belonging to Group 2.18
Group 3 mainly consists of Oceania members (Australia, New Zealand) and
RTAs by China. In addition to these three members, Singapore and Thailand appear to be actively included. In particular, RTAs by Thailand and RTAs by Singapore each form a distinct subgroup. Excluding this, the group is characterized by
showing the most complex subgroup composition compared to other groups. In
other words, although Australia, New Zealand, and China have the most RTAs,
they seem to maintain the agreement relatively flexibly.
Finally, Group 4 includes RTAs that show a low overall similarity. In other
words, it is a group of RTAs that are segregated from other RTAs and have their
own style of content and format. For example, in the case of including ChileMexico FTAs written in Spanish, it is found that they belong to Group 4 without
affecting the overall clustering results.

18 The Korea-ASEAN CEPA is an exception but this is because the text only covers the
“framework agreement” in the database.
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Figure 7. Clustering analysis result of APEC RTAs: By Group

(a) Group1: Japan type

(c) Group3: Oceania-China type

(b) Group2: North America type

(d) Group4: Others

Source: Author’s calculation.

3.3. Who leads the convergence: Development aspects
In the previous subsection, we looked at how RTAs are grouped and that the
RTAs signed by major APEC members such as Japan, the United States, China,
and New Zealand are playing a role as the core of regional convergence. In this
section, we will look at the characteristics behind the convergence phenomenon
through such grouping, from a development point of view.
It is known that the trade agreement text is mainly drawn up by high-income
parties. As evidence for this, the degree of self-similarity between a country’s own
RTAs by each country is often used (Allee et al. 2019). Figure 8 shows the average
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value of the self-similarity of RTAs by each APEC member who signed at least 5
RTAs to eliminate outliers.19 Consistent with the literature and our previous clustering results, the US and Japan, which are high-income APEC members, show
high self-similarity. In other words, the US and Japan have consistently used their
RTA template with their partners compared to other members. If we relax the cutoff to members with four or more RTAs from five or more, Canada is included. In
this case, Canada becomes the one with the highest self-similarity, and this confirms
that the regional convergence has been driven by template RTAs written by high
income members.
Figure 8. Auto-similarity by each member economy

0.15
0.1
0.05
0

Source: Author’s calculation.

Other high-income, non-G7 members in the APEC region (New Zealand, Korea, Australia, Singapore) as well as large economies such as China and Indonesia
show evenly modest level of self-similarity, which may imply their relatively flexible
attitude in the drafting of their agreements.

19 Member economies which have less than 5 intra-RTAs such as Canada (4), Hong Kong (3),
Mexico (2) are omitted.
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Next, we divide member economies into North and South according to their
level of development, and compare the similarity between RTAs according to each
type. The division between North and South is based on the World Bank's criteria
for high income countries. Of the 58 active English-language RTAs in the region,
about 64% are North-South type RTAs, followed by North-North type with 28%
and South-South type with 9% as shown in Table 4 below. When there are more
than three Parties participating in an RTA and it includes both types with at least
one member each, the RTA is considered North-South type.
Table 4. Distribution of RTA pairs by development level group
Type

Number

Percent

North-North (NN)

16

27.59

North-South (NS)

37

63.79

South-South (SS)

5

8.62

Total

58

100

Source: Author’s calculation

After classifying each RTA by type, the average similarity of each pair is calculated and shown in Figure 9 below. Several interesting points were observed. First,
the similarity between North-North (NN) and North-North (NN) is the highest on
average. This not only implies that RTAs among high-income countries is leading
the regional convergence, but also that there is a high degree of agreement among
developed countries on regional trade norms.
Second, the similarity between NN and North-South (NS) is the second highest,
followed by similarity between NS and NS. Combined with the first observation,
this second observation shows how diffusion mechanism of regional convergence
looks like from a development point of view. That is, it can be understood that the
norms shared between NN-NNs are propagated to South partners (NN-NS and
NS-NS) through strong self-similarity among high-income countries.
Third, from the viewpoint of South-South (SS), the highest is the similarity between SS-SS. This is exactly the opposite of case of North, which has the highest
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for NN-NN, showing that overall differences in stance of regional norms between
North and South members are obvious. That is, it indicates that South members
share their own norms clearly. This characteristic is reconfirmed in that SS-NN is
the lowest.
Figure 9. Average similarity between RTA pairs by development level group
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Ⅳ. Further Analysis: convergence by chapters
So far, we have looked at whether RTAs within the APEC region converge and
who is driving this convergence. In this section, we break down RTAs into chapters,
and then examine which chapters tend to converge more or less. To this end, text
was generated according to the chapter classification for each RTA classified in the
APEC DB, and then the similarity between the texts for each chapter of the RTA
was measured. Figure 10 shows the ratio of OS (as well as BS and FS) for each
chapter to the average OS across all chapters (that is, OS for the entire agreement
text) from left to the highest.
Figure 10. Relative Similarity by Chapter
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Note: See Appendix 1 Table A2 for a detailed list of chapter abbreviations.
Source: Author’s calculation.
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The black bar on the left for each chapter indicates the relative OS size, and a
chapter with a vertical axis value greater (smaller) than 1 indicates that the degree of
convergence for the chapter is higher (lower) than the average. Among all the chapters, the service (TIS) and transparency (TRP) chapters show the highest relative
OS, which can be interpreted as the areas with the highest convergence between
the APEC members. Service chapters show 2.2 times and transparency chapters 1.6
times higher level of convergence than the average. It is notable that among the
highly converged chapters, investment, service, and rules of origin are the areas
suggested by the FTAAP Collective Strategic Study to advance the vision for
achieving the Bogor Goal and realizing the FTAAP and APEC could embark on
work programs to build consensus and capacity for economies.20
The transparency chapter is the one included in the APEC Leaders’ Declaration
2012 as a next-generation trade and investment issue, and approved the APEC
Model Chapter on RTA/FTA Transparency to be used by the APEC economy as
a guide.21
Chapters related to trade remedies such as special safe guards (agricultural and
textile safeguards, ASG and TSG) and anti-dumping (AD) appear to be areas with
low convergence. Among chapters on trade remedies, however, bilateral and global
safeguard chapters (BSG, GSG) show a relatively high degree of convergence.
Other areas of low convergence are the chapters on cooperation (COP) and environment (ENV). It can be understood that the cooperation chapter, whose core
element is often the area of cooperation, is mainly determined by bilaterally specific

20 APEC (2016), “2016 Leaders’ Declaration, Annex A: Lima Declaration on FTAAP.” APEC
Committee on Trade and Inrestment (2016), “Collective Strategic Study on Issues Related to
the Realization of the FTAPP,” 2016 CTI Report to Ministers, Appendix 6. Note that a high
degree of convergence does not necessarily mean a high degree of openness. For example, in
the case of Trade in Service, the level of openness is not merely determined by the body text
but also the concession list in the appendix. Since the database for RTA appendix has not
been established yet, the analysis of openness is beyond the scope of this study.
21 APEC (2012), “2012 Leaders’ Declaration.”
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relations while the environment chapter is a representative new issue and has not
yet formed a solid consensus in the region. In addition to the OS, BS and FS are
also calculated for each chapter, the bar with a line in the middle and the gray bar
on the right, respectively. Overall, the three sizes of OS, BS, and FS appear to be
highly correlated. Market Access (MA) is an exception. It shows high relative FS
compared to relative OS or BS. This implies that once a new element is included in
Market Access chapter, it affects subsequent RTAs strongly.
Figure 10 only shows the average degree of convergence over the years, so it is
limited to examine the trend how each chapter has converged over time. Detailed
convergence patterns for each chapter are shown in Appendix 2, and a summary of
classifying these into several types is shown in Table 5 below. The type of convergence was classified by two criteria. One is the shape of the convergence trend, the
other is the level of convergence.
Table 5. Patterns of Convergence by Chapters

Above
average
Around
Average

Below
average

Upward-Sloping

DownwardSloping

U-shaped

Inverse
U-shaped

Investment, Service

Transparency

-

-

Rules of Origin

-

Bilateral SG

-

Intellectual
Property

CVD, Textile SG,
Competition,
Labor Dispute
Settlement

Market Access,
Global SG
Customs Procedures,
TBT, SPS, AD, Ag SG,
Government
Procurement, Environment, Cooperation,
E-Commerce

Source: Author’s own elaboration.

The shape of the trend is divided into four groups: upward sloping, downward
sloping, U-shaped and inverse U-shaped. The level of convergence is based on
whether the relative OS has ever been higher than the average. If its maximum was
greater than 1 at least once, it was classified as "above average," and if not, "below
average." In addition, in order to distinguish cases with around average from cases
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with far below or above average, I included another class titled “around average.”
It was found that there exist eight groups out of twelve possible combinations.
Now we consider each group according to the shape of the trend.
The first group is upward-sloping ones, which continuously converge over time.
Most chapters belong to this group. Among them, “above average” chapters are
not only continuously converged but also converge faster than other chapters, thus
leading the overall regional convergence. Investment (INV) and service (TIS) chapters belong to this sub-group. “Around average” chapters such as market access
and global safeguard (GSG) are continuously converging, but on average literally.
“Below average” chapters are those that converge slowly but steadily. The second
group is downward sloping chapters which show a tendency to continuously diverge over time. Transparency (TRP) and rules of origin (ROO) belong to this
group. In that both chapters are either “around average” or “above average,” they
have led the regional convergence in the past but recently not anymore. The third
group is U-shaped one, where intellectual property (IPR) belongs to, with “below
average.” Intellectual property rights can be interpreted as a representative chapter
with poor regional convergence overall, but it is also an area showing a potential of
rebound in recent years. The last group is an inverse U-shaped group, which includes bilateral safeguard (BSG), countervailing measures (CVD), textile safeguard
(TSG), competition (COM), dispute settlement (DS), and labor (LAB). This can be
interpreted that the chapters in this group experienced various attempts in the past
but recently settled down and are gradually converging. Among these, all chapters
except BSG access are “below average,” implying they are typical chapters with lack
of convergence.
Finally, through chapter-by-chapter analysis, we may find a clue as to how the
change in chapter composition in RTAs attributes to the RTA convergence pattern.
To answer this, I investigate how frequently a chapter has been included in RTAs
as well as whether a chapter has recently been more included or excluded. To this
end, I classified chapters into two groups according to the frequency of RTA inclusion, namely, “common chapters” included in most RTAs, and “special chapters”
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included only in some RTAs with a cutoff of 70%. The frequency of RTA inclusion and relative OS by chapter is shown in Figure 11.
Figure 11. Frequency of RTA Inclusion by Chapter
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It is notable that transparency, which has a high relative OS, is included only in
52.6% of the RTAs examined. Chapters with less than 70% of APEC RTAs are
five chapters ‒ ASG, TSG, ENV, TRP, and LAB. Especially, the Labor chapter is
the rarest, at only 35.1%. The inclusion of Special chapters can influence the level
of convergence. In particular, the trend of convergence, especially that of FS, can
be greatly affected by whether these chapters are recently included more often or
less. How Special chapters have been included over time is summarized in Table
A3 in Appendix A. Again, Special chapters can be divided into three groups. The
first group is chapters that are no longer included in the APEC RTAs. TRP and
TSG are not included in RTAs any more after 2009 and 2010, respectively. Particularly, the fact that a chapter with a high degree of convergence such as TRP is not
included in recent RTAs serves to lower the level of convergence (especially FS) of
recent RTAs. Second, although not often included, some chapters have been continuously included until recent years, examples being ENV and LAB. For example,
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ENV has a low degree of convergence but is continuously included, and thus contributes to lowering the recent degree of convergence. Finally, ASG is a chapter
continuously included even in recent years but only among specific partners. ASG
chapters were included only twice since 2010, in the Australia-Korea FTA and the
Australia-Japan FTA. Both are a trade agreement between the Australian-East
Asian economy in which agricultural trade relations are unilateral. In other words,
their inclusion within RTAs establishes them as a chapter that depends on the relationship specificity between partners.
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Ⅴ. Robustness Checks
The analysis results so far are based on the Jaccard similarity concept. One may
raise a concern that the results in this study may hold only under a specific measure
of similarity. Such concerns can be fair especially when we analyze RTA texts. Remember that Jaccard similarity is based on counting the maximum number of
common words between the documents. A weakness of this approach is that as the
length of the document increases, the number of common words tends to increase
even if the documents address different topics. In that RTA texts tend to be longer
over time, the weakness may mislead us to overestimate the degree of convergence.
To address this concern, I consider an alternative measurement of convergence,
another popular text similarity in the literature which is known to be free from the
issue of length of texts: cosine similarity. Cosine similarity allows documents to be
off the same length, that is, this removes any bias towards longer documents. The
idea is as follows. The cosine of the angle between two vectors projected in a multidimensional space is measured. When plotted on a multi-dimensional space, where
each dimension corresponds to a word in the document, the cosine similarity captures the orientation (the angle) of the documents, not the magnitude.
=

∑
∑

∑

where K is the number of elements in term vector of A and B, and

,

are

k-th element of vector A and B, respectively. Thus, cosine similarity represents the
similarity between two vectors that can be obtained by using the cosine angle between two vectors. If the directions of the two vectors are exactly the same, it has a
value of 1, and if it has an angle of 90°, it has 0 and 180°, and if it has the opposite
direction, it has a value of -1.
Another related issue on the bias from the length of text is on counting terms.
Remember that the term count in the given document is simply the number of
times a given term appears in that document. This count needs to be normalized to
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prevent a bias towards longer documents (which may have a higher term count
regardless of the actual importance of that term in the document) to give a measure
of the importance of the term within the particular document. To reflect this aspect,
we also consider a well-known technique in information retrieval and text mining,
TF-IDF, which normalizes the frequency of a term (t) by the length of the document (d) in which it occurs. TF-IDF stands for term frequency-inverse document
frequency and Term Frequency measures how frequently a term occurs in a document. Since every document is different in length, it is possible that a term would
appear much more times in long documents than shorter ones. Thus, the term frequency is often divided by the document length (the total number of terms in the
document) as a way of normalization. Thus, TF-IDF weight is widely used as a
statistical measure to evaluate how important a word is to a document in a collection.
To check the robustness of our previous results, I adopt the cosine similarity
with TF-IDF and compare its results with those with Jaccard similarity with our
typical stop-word removing process.22 Figure 12 shows how the results from the
two methods are different in our main result, time trend of RTA convergence in
the region.

22 TF-IDF can be successfully used for stop-words filtering in various subject fields including
text summarization and classification. While computing TF, all terms are considered equally
important. However, it is known that certain terms ‒ such as "is," "of," and "that" ‒ may appear a lot of times but have little importance. Thus we weigh down the frequent terms while
scaling up the rare ones. For the preprocessing, I use TfIdf function in tm package in R.
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Figure 12. Cosine vs. Jaccard Similarity in APEC RTAs
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Except for the fact that the Cosine similarity is higher than the Jaccard similarity,
it can be found that the order of the size of OS for each RTA is generally maintained, and accordingly, the overall pattern of convergence is also kept. In other
words, the results confirm the same pattern in which the continuous convergence
but recently stagnated since the global financial crisis.
As another robustness check, I examine whether the results are sensitive when
we consider various n in the n-gram technique. Remember that rather than typical
Bag of Words technique, we used n-gram technique to account for changes in the
contextual meaning of terms in RTAs as legal texts. Considering various ns can be
thought of as a sensitivity analysis that redefines the characteristics of documents
according to the length of various contexts, thereby confirming whether the results
were accidentally derived according to a certain choice of n. To this end, I checked
how our main results may differ when n is changed from three to six, and the results are summarized in Figure 13.
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Figure 13. Jaccard Similarity in APEC RTAs over various n-gram
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As n gets smaller, the similarity tends to increase but the overall trend remains
the same. In other words, our main result, which regional convergence in RTAs
speed up since the 1990s and the trend has weakened since 2010, is kept.
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Ⅵ. Concluding Remarks
So far, I have presented how the text mining technique can be applied to develop an objective and intuitive indicator of whether APEC RTAs are converging. It is
found that APEC RTA convergence is real and since the Bogor Goal was established, the effect of an RTA on the subsequent RTAs has gradually increased. Paradoxically, however, this trend stagnated or reversed around 2008, when efforts to
derive APEC model chapters reached their peak. This implies that the importance
of establishing a common goal for the regional economic integration is real. In this
sense, in order to achieve the ultimate vision of regional economic integration, it is
necessary to set new common goals as soon as possible. Of course, there may also
be the opposite causal relationship, i.e., common goals can be derived only when
regional norms can be converged. However, it still seems true that establishing a
common goal functions as the focal point of joint efforts by member economies.
From the policy implication aspect, it is notable that derivation of APEC model
chapter seems an ex-post compilation of efforts to form a common regional norm
to achieve the Bogor Goal rather than an ex-ante facilitator. If the members decide
to take another model chapter development approach to achieve the next goal, it
would be more useful, and thus more effective, to develop them in the early stage
of setting the goal. In that it will not be easy to reach a consensus on details between members in the early stages, it would be better for the initial research to be
led by a technical expert group and various interest groups. It is worth to remember
that ABAC actively participated in the early stage of model chapter development
under the Bogor Goal. Though it begins with the non-government players, a clear
timetable (by when an official outcome will be delivered, for example the deadline
for CTI report submission) should be set in advance.
By analyzing the relative convergence of each chapter, we can identify which areas are leading or delaying the APEC RTA convergence. These results are meaningful in that they present an objective basis for what areas to focus more on to
accelerate economic integration in the region. On the other hand, it is expected that
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identifying the areas where successful convergence was possible may help to answer
how the cause of such success can be identified and applied to other areas. Also,
the results we found through the text mining technique enable us to efficiently explore the areas we need to pay attention to develop regional economic integration
among the vast amount of data. It is necessary to systematically reorganize all the
established information on the regional norms convergence for the public to use in
an easier way. By combining the results of experts and interest group research
groups based on the current APEC RTAs/FTAs website, and making the results
open source so that they can be used by more researchers and interest groups for
the further related research and discussion, the consensus of various groups in the
region will be strengthened. This study provide an example for this in that this article utilizes the pre-established APEC RTAs/FTAs dataset provided on the APEC
website.
Finally, I would like to mention a couple of caveats related to the results of this
study. First, it should be noted that low convergence is not necessarily undesirable
for convergence in the long run, as it may imply the chapter is in the process of a
template building experiment in various forms. Based on these quantitative analysis
results, if qualitative legal analysis efforts are complemented, it will be possible to
contribute to a full-fledged and comprehensive study on the regional economic
integration. Second, the aim of this study is merely to call attention to the importance and possibility of developing an objective indicator on the topic of RTA
convergence, rather than to claim that the result is an absolute truth. The main results of this study were mainly based on the text similarity concept, but there are
various other techniques in the area of text mining. Starting with this study, I hope
that various text mining methods will be applied to this subject and many results
will be obtained.
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Appendix
A. Lists of Key Variable Name
Table A1. List of APEC FTAs/RTAs (written in English only)
Name of FTAs/RTAs

Year of Signed

Type

ASEAN-China

2002

NS

ASEAN Free Trade Area

1992

NS

ASEAN-Japan

2008

NS

ASEAN-Korea

2002

NS

Asia Pacific Trade Agreement (APTA)

2001

NS

Australia-ASEAN-New Zealand

2009

NS

Australia-Chile

2008

NS

Australia-China

2015

NS

Australia-Japan

2015

NN

Australia-Korea

2014

NN

Australia-Malaysia

2013

NS

Australia-New Zealand

1982

NN

Australia-Papua New Guinea

1976

NS

Australia-Thailand

2004

NS

Australia-US

2004

NN

Brunei Darussalam-Japan

2007

NN

Canada-Chile

1996

NS

Canada-Korea

2015

NN

Canada-Peru

2008

NS

Chile-China

2005

SS

China-Chinese Taipei

2010

NS

China-Hong Kong China

2003

NS

Chile-Hong Kong China

2014

NS

Chile-Japan

2007

NS

Chile-Korea

2003

NS

China-Korea

2015

NS
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Name of FTAs/RTAs

Year of Signed

Type

2012

SS

China-New Zealand

2008

NS

China-Peru

2010

SS

Chile-Malaysia

China-Singapore

2008

NS

Chinese-Taipei-New Zealand

2013

NN

Chile-US

2003

NS

Chile-Vietnam

2014

SS

Hong Kong China-New Zealand

2011

NN

Indonesia-Japan

2007

NS

Japan-Malaysia

2005

NS

Japan-Mexico

2004

NS

Japan-Peru

2012

NS

Japan-Philippines

2006

NS

Japan-Singapore

2002

NN

Japan-Thailand

2007

NS

Japan-Vietnam

2008

NS

Korea-New Zealand

2015

NN

Korea-Singapore

2005

NN

Korea-US

2007

NN

Korea-Vietnam

2015

NS

Malaysia-New Zealand

2010

NS

NAFTA

1992

NS

New Zealand-Singapore

2000

NN

New Zealand-Thailand

2005

NS

P4 TPP

2005

NS

Peru-Korea

2011

NS

Peru-Singapore

2008

NS

Peru-Thailand

2005

SS

Peru-US

2006

NS

Singapore-Australia

2003

NN

Singapore-Chinese Taipei

2017

NN

Singapore-US

2003

NN

Source: Author’s elaboration based on APEC RTA DB.
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Table A2. List of Abbreviation of Chapters in APEC DB
Abbreviation

Name of Chapter

MA

Market Access

ROO

Rules of Origin

CSP

Customs Procedures

SPS

Sanitary and Phytosanitary Measures

TBT

Technical Barriers to Trade

AD

Anti-Dumping

CVD

Countervailing Duties

GSG

Global Safeguards

BSG

Bilateral Safeguards

TSG

Textiles and Clothing Safeguards

ASG

Agricultural Safeguards

GP

Government Procurement

INV

Investment

TIS

Cross-border Trade in Services

COM

Competition Policy

IP

Intellectual Property

LAB

Labor

ENV

Environment

DS

Dispute Settlement

COM

Electronic Commerce

COP

Cooperation

TRP

Transparency

Note: The order of chapters follows that in APEC DB.
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Table A3. List of Rare Chapters Inclusion by RTAs
Name of RTA

Year

TRP

Australia-Papua New Guinea

1976

X

Australia-New Zealand

1982

X

ASEAN Free Trade Area

1992

X

NAFTA

1992

X

X

Canada-Chile

1996

X

X

New Zealand-Singapore

2000

X

APTA

2001

ASEAN-China

2002

X

Japan-Singapore

2002

X

ENV

LAB

ASG

TSG

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

ASEAN-Korea

2002

X

X

X

Chile-Korea

2003

X

X

X

X

Singapore-US

2003

X

X

X

X

X

China-Hong Kong, China

2003

X

X

Chile-US

2003

X

X

X

X

Singapore-Australia

2003

X

X

Australia-Thailand

2004

X

X

X

Australia-US

2004

X

X

X

X

Japan-Mexico

2004

X

X

X

X

Chile-China

2005

X

X

X

X

Japan-Malaysia

2005

X

X

X

X

Korea-Singapore

2005

X

X

X

X

New Zealand-Thailand

2005

X

X

X

X

X

P4

2005

X

X

X

X

X

X

X

X

X

X
X

Peru-Thailand

2005

X

Japan-Philippines

2006

X

X

X

X

X

Peru-US-2006

2006

Brunei-Darussalam-Japan

2007

X

X

X

X

X

X

Chile-Japan

2007

X

X

X

X

Indonesia-Japan

2007

X

Japan-Thailand

2007

X

X

X

X

X

X

X

Korea-US

2007

X

X

ASEAN-Japan

2008

X

X

Australia-Chile

2008

X

X

Canada-Peru

2008

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Name of RTA

Year

TRP

ENV

LAB

ASG

TSG

China-New Zealand

2008

X

X

X

X

X

China-Singapore

2008

X

X

X

X

Japan-Vietnam

2008

X

X

X

X

X

X

X

X

X

Peru-Singapore

2008

Australia-ASEAN-New Zealand

2009

China-Chinese-Taipei

2010

China-Peru

2010

Malaysia-New Zealand

2010

Hong Kong China-New Zealand

2011

Peru-Korea

2011

Chile-Malaysia

2012

Japan-Peru

2012

Australia-Malaysia

2013

Chinese Taipei-New Zealand

2013

X

X

X

X
X

Australia-Korea

2014

X

Chile-Hong Kong China

2014

X

Chile-Vietnam

2014

Australia-China

2015

Australia-Japan

2015

Canada-Korea

2015

X

China-Korea

2015

X

Korea-New Zealand

2015

X

Korea-Vietnam

2015

Singapore-Chinese Taipei

2017

X

X
X
X

Source: Author’s caculation based on APEC RTA DB.
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B. Convergence of APEC RTAs by Chapters
1. MARKET ACCESS

2. RULES OF ORIGIN
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3. CUSTOMS PROCEDURES

4. SANITARY AND PHYTOSANITARY MEASURES
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5. TECHNICAL BARRIERS TO TRADE

6. ANTIDUMPING
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7. COUNTERVAILING DUTIES

8. GLOBAL SAFEGUARDS
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9. BILATERAL SAFEGUARDS

10. TEXTILES AND CLOTHING SAFEGUARDS
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11. AGRICULTURE SAFEGUARDS

12. GOVERNMENT PROCUREMENT
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13. INVESTMENT

14. CROSS-BORDER TRADE IN SERVICES
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15. COMPETITION POLICY

16. INTELLECTUAL PROPERTY
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17. LABOR

18. ENVIRONMENT
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19. DISPUTE SETTLEMENT

20. ELECTRONIC COMMERCE
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21. COOPERATION

22. TRANSPARENCY

Appendix 63

국문요약

본 연구에서는 지역무역협정(RTA)이 수렴하고 있는지를 객관적으로 측정할 수 있
는 새로운 방법론으로 텍스트마이닝(text mining) 분석기법의 적용가능성을 살펴본
다. 구체적으로, 관련 선행연구에서 정립된 텍스트 유사성 개념을 활용하여 APEC
역내에서 체결된 RTA가 얼마나 유사한 내용을 담고 있는지를 조사한다. 또한 RTA
중 어느 분야에서 얼마나 더 혹은 덜 수렴하고 있는지 살펴본다. 연구의 주요 결과는
다음과 같다. APEC 회원국이 서명한 RTA는 시간이 지남에 따라 전반적인 수렴 현
상을 보여왔으며(5-그램 Jaccard 유사성 기준) 전체 RTA(역내국간 및 역외국과의
RTA 포함)는 연평균 8%, 역내국간 RTA는 연평균 9.7% 수렴해오고 있다. 가장 많은
수렴 수준을 보인 영역은 서비스 및 투명성 장(chapter)으로 평균 대비 각각 2.2배
1.6배 더 높은 수준의 수렴을 나타내고 있다. 이러한 역내 통상규범이 어느 영역에서
얼마나 수렴되고 있는지에 대한 객관적이고 직관적인 지표는 향후 지역경제통합을
위한 목표 설정 및 전략 개발에 있어 공통된 이해를 제공할 것으로 기대된다.
핵심용어: 아시아태평양경제협력체, 지역무역협정, 텍스트마이닝
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