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Abstract

Since the formation of Association of South East Asian Nation (ASEAN) Free Trade

Area (FTA) in 1992, average tariff rates on selected countries of the region have

fallen from 20 per cent to around 1 per cent and intra-ASEAN import penetration

has increased from 8 per cent to almost 13 per cent. Concurrently inflation fell on

average from 17.7% to 3.6% for ASEAN members from 1992 to 2012. This thesis

intends to link ASEAN integration and inflation and fill the existing research gap

in this field.

It was hypothesised that the attempts at integration in the form of reduced

tariffs and increased intra trade have led to a reduction in inflation and this

was tested by using a dynamic panel model estimated using System Generalised

Method of Moments (SGMM). The changes in inflation before and after ASEAN

FTA (AFTA) formation are also modelled using cross-sectional analysis with a

Difference-in-Difference approach. The impact of ASEAN trade integration on

inflation is determined by using variables such as intra-import openness, intra-import

penetration and tariffs. Control variables are also considered such as globalisation

index, inflation targeting and Asian Financial Crisis.

Findings suggest that greater ASEAN integration and the formation of AFTA have

resulted in lower inflation and this is consistent with the hypothesis. This provides

support for ASEAN to proceed with their plans of forming ASEAN Economic

Community by 2015 from the perspective of lower prices.

1



Chapter 1

Introduction

1.1 Background and Motivation

From its formation in 1967 to now, Association of Southeast Asian Nation (ASEAN)

has established themselves as a successful trading bloc. The integration both

politically and economically has been a key ingredient to their success. Currently

a consideration is whether they will take the next step and become the ASEAN

Economic Community (AEC) in 2015. In particular is it advantageous to become

further integrated? To establish this, it is necessary to consider how they as a group

have benefited from integration in the past. Of key interest is the ASEAN Free

Trade Agreement (AFTA) of 1992 which led to large falls in tariffs and increases in

intra-ASEAN trade. One particular aspect is how has their inflation been impacted

by this trade integration. By looking at the degree that ASEAN has benefited from

past integration, it would be possible to see if further integration towards monetary

union is worthwhile for both ASEAN and other trading blocs.

This study focuses on inflation as many of the ASEAN countries faced a reduction

of inflation after entering into the trade agreement of 1992 as seen in figure A.1 in

the appendix. Rather than past studies that focus on import prices or trade flows

which are more practical from a firm standpoint, inflation allows observation of the

impact of integration on consumer’s everyday bundle of goods. As such it focuses

more on the social benefits of trade integration. Overall it is a more wider concept

than past studies, and provides a big picture on the impact of ASEAN.

It is established in a number of studies that ASEAN is a successful integration

in terms of trade creation (Cabalu and Alfonso, 2007; Urata and Okabe, 2013).

Some literature in general suggest links between inflation and the degree of openness

(Binici et al., 2012; Bowdler and Malik, 2005). However inflation and integration

studies are lacking. This thesis is expected to fill this research gap.
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1.2 Objectives and Methodology

The hypothesis of this thesis is the increase in ASEAN trade integration has lead to

a reduction in inflation among member countries. To establish this point, a simple

partial equilibrium inflation model is introduced based of the works of Brito and

Bystedt (2010); Miskin and Schmidt-Hebbel (2007); Willard (2012). However this

model cannot be estimated by standard means such as a fixed effects regression

because of the mean reversion variable which leads to endogeniety (Nickell, 1981).

To solve this problem it is possible to either introduce additional moment conditions

in a dynamic panel model (System Generalised Method of Moments) or to remove

the time series component (Difference-in-Difference method). Despite the fact both

methods are based of the same partial equilibrium model their interpretations differ;

System Generalised Method of Moments (SGMM) considers the impacts of gradual

changes in trade integration on inflation, while Difference-in-Difference method

considers average inflation before and after AFTA (1992).

To establish the variables of choice for SGMM a detailed data analysis is provided

focusing on intuition, structural breaks, trends in data, and handling of missing

data. Proxies for trade integration are focused on, and these include; intra import

openness, intra trade openness, intra import penetration, tariffs on member countries

and difference in tariffs between member and non-member countries. Control

variables are also incorporated representing sectoral changes, Asian Financial Crisis

(AFC) and global integration.

1.3 Significance of the Research

This study explores the unexploited research area of the impact of trade bloc

integration on inflation. Contributions provided include a unique approach to

determining this link in the form of SGMM and difference-in-difference approach.

The SGMM approach highlights that incremental increases in integration through

falls in tariffs on member countries leads to falls in inflation, while the difference-

in-difference approach suggests that AFTA led to inflation to fall on average after

1992 for ASEAN member countries.

1.4 Sequence of Chapters

The rest of the thesis is structured as follows; chapter 2 overviews literature including

studies on ASEAN, inflation and trade openness to highlight the research gap. This

3



is followed by chapter 3 which constructs a model and proposes two potential

empirical estimation methods. Chapter 4 represents the data graphically and

provides analysis to motivate the method choice. Chapter 5 runs variations of the

SGMM and difference-in-difference approaches with discussion on intuition behind

results. Overall findings are summarised in chapter 6.

4



Chapter 2

Literature Review

2.1 Introduction

Association of South East Asian Nations (ASEAN) was chosen for this study over

other trading blocs because of evidence of successful integration in the past. In

addition ASEAN intends to become further integrated in 2015 by forming a single

market (ASEAN Economic Community). Trade integration is likely to lower general

price level by increasing competition and therefore cause inflation to fall. The

literature review focuses on both ASEAN countries degree of integration and studies

on inflation. It avoids literature on catching up or convergence hypothesis as this is

not relevant to the analysis.

Consideration will be placed on more general studies, that aren’t directly related to

ASEAN or trading blocs but do use multiple countries grouped by factors such as

whether or not they are OECD or emerging economies. Grouping in this manner can

also be applied to trading blocs. The reason more specific papers are not referenced

is because of the research gap relating to trade integration and inflation. Inflation

targeting (IT) will also be discussed as papers from this area are used as a foundation

for model construction. Finally the use of structural breaks are considered as these

may explain the importance of factors such as ASEAN Free Trade Area (AFTA)

agreement, IT and Asian Financial Crisis (AFC) on inflation.

To begin this chapter, section 2.2 will concentrate on literature about ASEAN over-

viewing past, present and future. This is followed by section ?? which considers

literature on inflation, in particular theoretical and empirical links between inflation

and integration. Emphasis will be placed on inflation targeting and structural

breaks. The final section will highlight the research gap.

5



2.2 Overview of ASEAN

ASEAN was formed in 1967 by Indonesia, Malaysia, Philippines, Singapore and

Thailand. These five countries are known as the ASEAN-5. Brunei Darussalam

joined in 1984 which when included is ASEAN-6. Other members include Vietnam

(1995), Laos(1997), Myanmar(1997) and Cambodia(1999). There initial purpose

when formed in 1967 was to build political relationships, however over time concern

was placed on joint economic development as well. In 1977 a preferential trade

agreement (PTA) was formed and implied signing members have lower tariffs, with

the intention of creating more trade between them. However this had a number of

problems (Cuyvers and Pupphavesa, 1996); Goods with preferential treatment were

small in number and generally not widely traded, ASEAN countries could exclude

groups from the PTA easily and the preference margins (tariff reductions of 20-25%)

were considered too low. In the mid 1980s, individual ASEAN countries moved

towards more unilateral liberalisation in order to address structural adjustment and

stabilisation program following major oil crisis. This meant tariffs were in general

based on most favoured nation (MFN) principles. This was a movement away from

integration, as trade was now encouraged with non-members.

By observing the benefits of less restricted intra trade, ASEAN decided to further

integrate. In 1992 the ASEAN Free Trade Area (AFTA) was created, followed by

the introduction of a Common Effective Preferential Tariff (CEPT). This meant a

gradual reduction in tariffs within the founder members to 0-5% by 2003. This was

also applicable for new members as follows; 2006 for Vietnam, 2008 for Laos and

Myanmar and 2010 for Cambodia. Some goods were placed on a ’fast’ track, and

tariffs were to meet the requirement on the more earlier date of 2000. The CEPT

applies to all products that have 40% ASEAN content, which means 40% of the

good was produced within the ASEAN. As stated by the ASEAN Trade in Goods

Agreement (ATIGA) made in 2008, by 2010, 99% of the inclusion list had tariffs

eliminated for ASEAN-6. Approximately 95-99% were brought to the 0-5% range

for new members (Urata and Okabe, 2013). This implies intra-ASEAN trade should

increase relatively because of the reduction of price.

2.2.1 Impact of ASEAN Integration

Before proceeding it is worth mentioning that integration is represented by openness

and tariff reductions. The impact of both of these are considered separately. Higher

openness means higher integration, while higher tariffs means lower integration.

6



There have been mixed results on the success of AFTA in increasing trade amongst

member nations. This is an important concern as it implies how much member

nations benefit from the CEPT and their subsequent degree of integration. In

particular trade creation is desired because it means lower prices, and in turn lower

inflation within ASEAN countries. Trade creation refers to the redirection in trade

flows to member countries as a result of reduced tariffs. The unwanted scenario is

trade diversion where trade is diverted from non member countries as a result of

the trade agreement. Cabalu and Alfonso (2007) showed there was an increase in

trade creation, with little evidence of trade diversion in ASEAN countries. Similar

results were found by Urata and Okabe (2013) focusing on intra-ASEAN trade.

Of particular interest, they found that new members had relatively smaller trade

creation effects.

One major problem in relation to new members relative to old ones is different

tariff rates outside the bloc. The risk is trade deflection, which occurs when a non-

member country exports to a member country with low outside import tariffs who

re-exports the good to a member country with high outside import tariffs. This leads

to countries with high external tariffs losing tax revenue. Siah et al. (2009) noted

that despite AFTA leading to increased intra-ASEAN trade, there is evidence of

trade deflection. In particular they noticed a significant negative sign on an AFTA

dummy variable for bilateral trade flows from Malaysia to Philippines, Singapore

and Thailand, from Indonesia to Malaysia and Singapore, and from Thailand to

Malaysia. They hypothesise this is evidence of trade deflection, citing Singapore’s

low tariffs coinciding with the highest intra- and inter-ASEAN trade. A similar

issue is presented by Cielik and Song (2012), with ASEAN more so benefiting larger

countries. This is an interesting point, as size of economy and external tariffs

may provide insight into the influence of integration on inflation. By extension

it is possible to claim that lowering tariffs for member countries provides evidence

of inter-ASEAN trade and integration, since it leads to more trade with member

countries.

2.2.2 The Future of ASEAN

There have been talks about ASEAN moving towards realising AEC by 2015

following the experiences of European Union (EU). One of the problems of the

EU was it applied a single policy to divergent economies. Pomfret (2013) suggests

this problem applies to ASEAN countries which are two-tier, with Cambodia, Laos,

Myanmar and Vietnam falling behind the ASEAN-5. Considerations the region

must make include whether or not to adopt inflation targeting upon forming the

7



ASEAN Economic Community, and to see the impacts of integration up to this

point in terms of factors such as the patterns in inflation.

Another development in ASEAN is integration with neighbour countries, these

include; ASEAN-Australia-New Zealand Free Trade Area (FTA), ASEAN-China

FTA, ASEAN-India FTA, ASEAN-Japan Comprehensive Economic Partenrship

(CEP), ASEAN-Korea FTA and the CEP for East Asia. These are recent agreements

that will have increasing impact over time which is not within the scope of this study.

Once again this is moving towards regionalisation which needs to be examined in

greater detail with already well established agreements such as the current ASEAN-

10.

2.3 Inflation and Trade Integration

Greater intra trade is likely to create competition, and this means prices will be

more flexible and reduced (Rogoff, 2003). This will in turn reduce the impact

of unanticipated monetary policy changes, thus reducing the willingness for the

central bank to inflate. Quite naturally, this means inflation and its volatility will

be reduced. The reason volatility is reduced is because the central bank changes

their policy less often. This statement is reflected in the results of Bowdler and

Malik (2005) who used a System GMM (SGMM) approach for both developing

and industrial countries with volatility as a dependent variable. They find that

the trade openness variable is statistically significant, and claim that therefore it

leads to stability in inflation in OECD economies. In contrast Binici et al. (2012)

who also studied OECD economies using a similar method but with inflation as a

dependent variable finds results that are not significant. The expectation is that

the results will be different when considering intra trade of newly industrialised

economies represented in ASEAN.

Lower tariffs reduce price of imported goods. This will also mean increased

competition as local companies must compete with international firms. In the

long term production will be specialised to suit comparative advantage. What

differentiates tariffs from intra trade however, is while lower tariffs can lead to higher

trade, the reverse is not true. Tariffs are a more direct way of seeing how members

of ASEAN approaches integration, and the signal they send to the world. For

example comparing two countries Most Favoured Nation (MFN) tariffs indicates

their relative willingness to globalise, while comparing CEPT rates or the difference

between CEPT and MFN rates suggests the desire to integrate within the bloc.

8



Tariffs can be seen as a price-based measure of integration, while trade openness is a

performance-based measure. This is because openness changes as a result of tariffs,

but the opposite is not necessarily true. As such while both represent integration,

they have different interpretations.

2.3.1 Inflation Targeting

Inflation targeting (IT) refers to a monetary regime in which the central bank aims

for a certain target using interest rate changes and other monetary tools. IT will be

referred to frequently as the basic model used are inspired by literature studying this

field, as such it would be important to understand the methods used and subsequent

findings. The scheme was first introduced by New Zealand in 1990, and other

countries have begun to adopt a similar scheme. It’s effect has been considered for

both developed and emerging economics. This includes the impact of targeting on

inflation, persistence, volatility and growth. The primary focus of this section is to

study the impact on inflation.

Generally research has separated analysis by focusing on either developed or

emerging economies. This is motivated by difference in inflation behaviour based

on factors such as economic growth, exchange rate regimes and general approach to

monetary policy. It is important to consider IT as it has been shown to have a large

impact on inflation dynamics.

Possible intuition behind inclusion of IT is that having a strict target keeps inflation

around a certain value, this in turn keeps control of shocks. The expectation would

be that volatility will fall. Furthermore the central bank will try to stop the inflation

from going too high, this would reduce the mean of inflation. The seminal paper in

this field is by Ball and Sheridan (2003) who observed 20 developed economies and

concluded that IT does not have a significant impact using a difference-in-difference

method. When this paper was applied to developing economies, the effect of IT

on inflation was negative and significant in general (Alexandra et al., 2011; Batini

and Laxton, 2007; Goncalves and Salles, 2008; Lin and Ye, 2009). In contrast Brito

and Bystedt (2010) using a dynamic panel approach found the effects of IT to be

insignificant on inflation and inflation volatility. These methods can be applied

to the context of integration, furthermore IT is a interesting control variable as

three ASEAN countries comprising Indonesia, Philippines and Thailand adopted

the scheme.
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2.3.2 Impact of Asian Financial Crisis on Inflation :

Short-term Shocks vs Long-term Changes

There are two potential effects of the Asian Financial Crisis (AFC). The immediate

short term effect which led to large spikes in inflation caused primarily by a

change in exchange rate system, and the long term effect of modified approach

to macroeconomic management to reduce the risk of the crisis repeating.

The long term effect comes from lessons learnt from the AFC, such as the mistake of

using heavy short-term borrowing to increase short-term profits. ASEAN countries

that used this strategy include; Thailand, Malaysia and Indonesia. The problem

with this method is it imposes constraints on debt. While borrowers choose privately

optimal levels of borrowing, they don’t take into account impact of there decision

on other borrowers (Korinek, 2011). By not incorporating externalities this causes

sub-optimal debt choices which exposes the country to future problems. Thailand,

where the crisis began, had the problem of trying to control a fixed exchange rate

whilst having large debt. To overcome this issue they floated the exchange rate

which may be a reason why the average inflation was relatively lower after 1997.

2.3.3 Endogenous vs Exogenous Structural Breaks

If structural breaks in inflation are not considered, it may bias the results of other

factors. Papers that look at the impact of IT (a potential structural break) on

inflation tend to choose the targeting dates exogenously (Ball and Sheridan, 2003;

Brito and Bystedt, 2010; Goncalves and Salles, 2008; Miskin and Schmidt-Hebbel,

2007; Willard, 2012). This can be subject to criticism, as the exact date when

targeting comes to fruition is subjective. For example, it may take time for central

banks to find the most efficient method of setting the monetary policy to achieve the

target. In the beginning they may over- or under-estimate the monetary policy rules

impact. For this reason structural breaks are observed endogenously for analytical

purposes, but chosen exogenously to match past papers whom adopted similar

methods. Part of the reason for exogenous choice, is the large number of influences

on inflation. Using ASEAN as an example, the Asian financial crisis (AFC) of 1997

led to an increase in interest rates in an attempt to restore confidence in the currency.

This may cause a break in inflation around the same time targeting was adopted

in Thailand in 2000. Therefore it is not possible to say with certainty whether an

endogenous structural break is due to IT or the AFC.
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2.4 Research Gap

This area of study is contemporary with the potential decision by ASEAN to become

a single market by 2015. As such policy on aspects such as tariff rates and IT will

need to be consolidated. By observing the impact of integration and monetary

policy, AEC will be able to make an informed choice on what policy is ideal. The

recentness of this decision by ASEAN explains the lack of research in this area.

Notably inflation and trade integration have never been linked in the manner

presented in this thesis. This is surprising given the interesting connection between

trade agreements and inflation. Theoretically, a free trade area like ASEAN would

benefit from lower prices. This is especially true given the supporting evidence of

trade creation. A key policy such as the reduction of CEPT initiated in 1992, would

lead to a reduction in prices within the nation on the basis of relatively lower priced

imports. It is possible to argue that the increase in competition would result in

domestic firms becoming either more efficient, or the less efficient firms leaving the

market. This would mean further lower prices, and ultimately Consumer Price Index

(CPI) reducing, followed by a fall in inflation. Furthermore, ASEAN members now

have more flexibility in purchasing as there is now more competition in goods.

The lack of study of trade integration on inflation has limited the measures of it

available. This forms another gap in research for those wishing to measure the

degree of intra trade competition as opposed to total trade. The measures for trade

openness used in this thesis varies from past studies by focusing on intra trade

instead of total trade. This shows how much trade is taking place within the bloc,

and therefore represents integration rather than degree of globalisation.

Furthermore there are no standard models for analysing trade bloc integration. As

such this thesis utilises IT papers to creatively solve this problem using SGMM and

difference-in-difference. These methods are easily adaptable to other trading blocs.
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Chapter 3

General Model and Empirical Estimation Methods

3.1 Introduction

The literature review presented a research gap in studies on the relationship between

trade integration and inflation. This chapter will begin by forming a base model

to represent this link. The problem with this model is endogeneity bias, and

for this reason two empirical estimation methods are presented. The dynamic

panel model will solve the problem by introducing instruments that satisfy new

moment conditions while the difference-in-difference model will remove the time

series component. Both models have different interpretations with the first focusing

on small changes in integration and the second concentrating on inflation before

and after AFTA formation. Discussion will be placed on choice of variables and

instruments for the dynamic panel approach, limitations of the models, statistical

tests for model validity and expected signs of coefficients.

This chapter begins by highlighting a simple partial equilibrium representation of

inflation. This is followed by highlighting the problems of basic empirical estimation

methods. Afterwards two solutions are discussed; dynamic panel approach in

section 3.3 and the difference-in-difference approach in section 3.4.

3.2 A Model for Inflation with Panel Data

First it is necessary to define inflation in a panel data context, this will create

a foundation to consider influences such as ASEAN membership and inflation

targeting. To achieve this, similar to Miskin and Schmidt-Hebbel (2007) the model

begins with a partial-adjustment specification:

πi,t = λπ∗i,t + (1− λ)πi,t−1 + εi,t (3.1)

Inflation is denoted by πi,t where i represents country and t represents time. It’s

current value is dependent on long-term prediction of inflation (π∗i,t) and the recent
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past of inflation (πi,t). Finally the shock term (εi,t) is Gaussian distributed. The

lag term (πi,t−1) implies a degree of persistence in inflation. For example if the

value of 1 − λ is equal to 1, then inflation is a random walk and shocks last

forever. Whereas if λ is equal to 1 then inflation is purely based of long-term

prediction. Furthermore, the lagged term considers that inflation tends to change

due to mean reversion behaviour. This model structure allows inflation to be both

forward looking consistent with the views of Calvo (1983); Rotemberg (1982, 1983),

as well as the more ’traditional’ method of using information from the past (Gordon,

1982).

A model to represent unobserved variable of long-term prediction of targeted

inflation is presented below:

π∗i,t = αi + γt +
∑
∀k

ζkX
k
i,t (3.2)

The long-term prediction (π∗i,t) is assumed to be influenced by other explanatory

factors (Xk
i,t), country fixed effect (αi) and the time effect (γt). An example of other

explanatory factors is the tariffs on member countries, by including this variable as

X1
i,t the model recognises that a change in tariffs today influences long-term forecasts.

The reason this may be true is that import prices are likely to fall if tariff falls, and

therefore the value of the bundle of goods will fall such that inflation reduces. The

variable αi implies there are inherent reasons for variations in inflation. Finally, γt

is considered to account for inflation effects independent of countries in a similar

manner across time. The inclusion of Xk
i,t provides room to extend the model, and

will be dealt in more detail in section 3.3.2. It also suggests an interpretation of

why other factors, such as ASEAN membership can influence inflation. It is based

around expectations.

Equation 3.1 can be simplified by substituting 3.2 as shown below:

πi,t = αi + γt + βπi,t−1 +
∑
∀k

νkX
k
i,t + εi,t (3.3)

Equation 3.3 is a commonly used basis for analysis (Brito and Bystedt, 2010; Lin and

Ye, 2012; Willard, 2012; Wu, 2004). The model is quite flexible in that the dependent

variable inflation can be replaced by other variables of interest. For example Brito

and Bystedt (2010) use inflation rate, real output growth rate, inflation volatility and

growth volatility as the dependent variable. Amira et al. (2013); Mollick et al. (2011)

use real output growth and/or volatility of output growth for emerging markets.
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3.2.1 Interpreting Change in Inflation

Similar to Wu (2004), it is possible to now subtract πi,t−1 from both sides of

equation 3.3. This is done to present the mean reversion nature of inflation.

∆πi,t = αi + γt + (β − 1)πi,t−1 +
∑
∀k

νkX
k
i,t + εi,t (3.4)

As can be seen in equation 3.4, assuming β is greater than 0 a drop in inflation (∆πi,t)

is expected to be larger if inflation was high in the last period (πi,t−1). Most ASEAN

countries had a high inflation rate in the mid 1980s, this implies it would naturally

reduce by mean reversion. By controlling for this factor explicitly, the impact of

other variables would be more justified. Notably both equation 3.3 and 3.4 takes

this dynamic into account through the common parameter β and β − 1 in their

respective models.

3.2.2 The Problem of Estimation with Endogeniety Bias

The goal of this section is to estimate equation 3.3, however this can’t be done

through standard methods such as fixed effects regression. This is because of

asymptotic endogeneity bias caused by the AR(1) variable (Nickell, 1981). To

provide an example of the magnitude of the bias, as number of individuals/countries

approaches infinity and time periods is 20 with coefficient of AR(1) equal to 0.3, the

asymptotic bias on this coefficient is around 0.0684. This reduces when time period

increases or the coefficient of AR(1) decreases, the exact extent can be shown through

Monte Carlo experiments. Note that the variables in equation 3.3 are limited to at

most 10 countries with around 20 years of data. This presents the bias associated

with standard methods.

There are two solutions discussed; the System Generalised Method of Moments

(SGMM) discussed in section 3.3 and the difference-in-difference method highlighted

in section 3.4. The first method solves the problem by introducing additional

moment conditions, while the second method removes the time series component.

3.3 Dynamic Panel Model: Overcoming Endogeniety

through Additional Moment Conditions

To motivate the use of Generalised Method of Moments (GMM), consider the model

that is to be estimated as equation 3.3. By construction the time-invariant fixed
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country effect (αi) which helps explain current inflation (πi,t) is correlated with the

lagged inflation (πi,t−1). This is a direct result of fixed effect not varying in influence

based on level nor lag. The immediate solution is to take the first difference of both

sides:

∆πi,t = ∆γt + β∆πi,t−1 +
∑
∀k

νk∆X
k
i,t + ∆εi,t (3.5)

The country effects (αi) have been cancelled out by differencing. However, the

new problem is there is correlation between ∆πi,t−1 and ∆εi,t through πi,t−1 and

εi,t−1. Arellano and Bond (1991) overcomes this by using GMM, this approach is

also known as Difference GMM (DGMM). In particular they introduce the following

moment conditions:

E[wi,t−s∆εi,t] = 0 for

s >= 1, if wi,t−s is predetermined.

s >= 2, if wi,t−s is endogenous.
(3.6)

Where wi,t−s is the lagged instruments. Roodman (2009b) suggests to ordinarily

put every regressor into the instrument matrix, and as shown above, treat them

differently based on whether it is considered predetermined or endogenous. As an

example Brito and Bystedt (2010) used wi,t = (πi,t−1, ITi,t, Xi,t) as their instruments.

Note ITi,t suggests whether or not country i adopted IT at time t, and Xi,t is other

covariates. This comprises all the variables they included in the regression. Note

that the number of instruments cannot be larger than the number of panels, and

since each variable is included as an instrument this poses a restriction on variable

choice. In the case of ASEAN-10 there is a maximum of 10 variables.

One problem with the approach suggested by Arellano and Bond (1991) is the

loss of data points as it uses first differencing. This is a concern with countries

such as Cambodia having an already limited data pool. Arellano and Bover

(1995) suggest using the average of future available observations instead of past

observations. The process is known as ’orthogonal deviations’. A problem of

differencing is it can change the dependence structure on other variables, for example

in equation 3.5 where ∆πi,t−1 became correlated with ∆εi,t. However ’orthogonal

deviations’ have the advantage of keeping the same dependence structure even

after transformation. Furthermore using Monte Carlo experiments Hayakawa (2009)

showed that orthogonal deviations tend to work better than first difference models.

For the above reasons, models estimated will use orthogonal deviations instead of

first differencing.

Another problem with the first difference approach is if the AR(1) parameter

approaches a random walk, the estimators proposed suffer from a weak instrument
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problem. This is a possibility when dealing with inflation, for example Atkeson

and Ohanian (2001) argued it can be modelled with a random walk. Arellano and

Bover (1995) and Blundell and Bond (1998) overcome these problems by including

additional moments in the GMM approach (also known as System GMM (SGMM)).

The suggested extra moment condition is obtained by differencing the instrument:

E[∆wi,t−s(αi + εi,t)] = 0 for

s >= 1, if wi,t−s is predetermined.

s >= 2, if wi,t−s is endogenous.

E[∆wi,t−sαi] + E[wi,t−sεi,t]− E[wi,t−s−1εi,t] = 0 (3.7)

By doing this, it solves the endogeneity problem by differencing instruments rather

than differencing the equation. This makes instruments exogenous to fixed effects,

instead of removing them by differencing. Equation 3.7 is satisfied if E[wi,t−sαi] is

time invariant for all i and s, as this results in E[∆wi,t−sαi] = 0. E[wi,t−sεi,t] and

E[wi,t−s−1εi,t] are equal to 0 if the corresponding instrument lag is not correlated

with the residual. Another advantage of this approach is it is better in modelling

non-stationary data and has good small sample properties. Soto (2009) used Monte

Carlo experiments to present the SGMM to have lower bias and higher efficiency

compared to other estimators such as DGMM in a small sample. This is important

as one of the limitations of the panel data set used, is its small size.

GMM Specifications; Two-step, Windmeijer Standard Errors, Collapsed

Instruments

There are two approaches to obtaining GMM estimates; one-step GMM and two-step

GMM. One-step GMM makes an arbitrary assumption on the value of the variance-

covariance matrix of the residual (εi,t). This is usually based of other information on

errors such as homoskedascity. A two-step GMM uses the first step mentioned above,

obtains the residuals and estimates the variance-covariance matrix. Then reruns the

first step, with the newly obtained matrix. The two-step estimator is efficient and

robust to heteroskedascity and cross-correlation (Roodman, 2009b). However due

to the nature of the method, it suffers from a downward bias in standard errors.

Windmeijer (2005) offers a small-sample correction to the errors, that allow bias of

two-step to be lower than one-step. For the above reasons the two-step approach

with Windmeijer (2005) standard errors is used.

The limited number of countries reduces the number of instruments that can be

included. To avoid over-fitting endogenous variables with too many instruments, the
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moment conditions can be collapsed into a single vector (E[
∑
∀t
wi,t−s∆εi,t] = 0 instead

of E[wi,t−s∆εi,t] = 0). This process keeps the same expected value, but requires less

instruments (Roodman, 2009b). This is also useful as keeping instrument count

lower allows the inclusion of more variables.

The Problem of Limited Countries

Arellano and Bond (1991) and Arellano and Bover (1995) estimators are used when

there is small number of time periods (T), and large number of countries (I). The

model used does have a T of approximately 20, furthermore it suffers from small

I less than or equal to 10 (current members of ASEAN). Past papers have used

similarly small samples, for example Willard (2012) and Wu (2004) used the same

technique with 22 countries, Brito and Bystedt (2010) used 46. Two problems of a

small N is the Arellano and Bond (1991) test for autocorrelation of residuals and the

cluster-robust standard errors of one-step GMM may be unreliable. The two-step

Windmeijer (2005) errors alleviates the second problem to some extent, however

caution must be placed on the autocorrelation test.

Using a limited number of countries can lead to bias with the Arellano and Bond

(1991) and Arellano and Bover (1995) estimator. Binici et al. (2012) recognise this

issue and use a similar dynamic panel approach, however they apply the methods

of Bruno (2005) for a finite-sample bias corrected least squares dummy variable

estimator. This method has not been used for primary analysis as it makes the

assumption that all variables apart from lagged inflation, are strictly exogenous.

The assumption is too strong especially when considering factors such as inflation

targeting, and as such limits the model significantly. However despite its flaws the

method will be reported.

A worrying aspect of country panel data is there is cross-sectional dependence

in error terms. This is intuitively the case because inflation can be transferred

amongst ASEAN members through imported inflation. Sarafidis et al. (2009) uses

Monte Carlo experiments to suggest that in the presence of heterogeneous error cross

section dependence, SGMM is a reliable alternative to DGMM. However it becomes

inconsistent as the number of countries grows large for a set time period. This is

not a problem given the small number of countries used in the sample.
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3.3.1 Statistical Tests for Instrument Validity

If using first differenced instruments, a key assumption of the estimators is there

is no autocorrelation in εi,t, if ignored it leads to invalid instruments. Arellano

and Bond (1991) proposed to first check if ∆εi,t is correlated with ∆εi,t−1. This

AR(1) test should be correlated given the common εi,t−1 term, so the null of no

correlation should be rejected. Second test if ∆εi,t is correlated with ∆εi,t−2. This

AR(2) test should fail to reject the null of no correlation, as otherwise there is

serial correlation. A small number of individuals or countries (I) may make this test

unreliable (Roodman, 2009b). Furthermore it is relatively unintuitive to include this

for orthogonal transformations, which is what the main model uses. This is because

using orthogonal deviations does not difference εi,t.

Since the estimators use GMM they rely on the assumption of including exogenous

instruments. When the model is over-identified, as is the case with the large

number of instruments used, it is possible to test the joint validity of the moment

conditions. There are two tests for overall validity, and these are the Sargan (1958)

and Hansen (1982) test. The Sargan (1958) test is not robust, but isn’t weakened

by many instruments while the Hansen (1982) test is robust, but is weakened by

many instruments. Both tests will be presented due to the controversial nature of

defining too many instruments. These two tests can also be used to test subsets by

comparing the estimation with and without the suspicious instruments. It would be

worthwhile to apply this ’difference-in-Sargan’ test to moment conditions implied

by E[∆wi,t−sαi]. To see why consider equation 3.7; by looking at E[∆wi,t−sαi] it

can be insured that E[wi,t−sαi] is time-invariant. Roodman (2009a) notes that this

test should be applied in particular to SGMM instruments for the levels equation.

3.3.2 System Generalised Method of Moments Model

with Variable and Instrument Summary

This section presents the basic SGMM model used for estimation. The included

variables are discussed in greater detail in chapter 4. There are multiple proxies

for integration, and different combinations of control variables are tested. Presen-

tation of instruments in terms of the categories of GMM-type and level equation

instruments is based of Bowdler and Malik (2005).

πi,t = β1πi,t−1 + β2integrationi,t +
∑
∀k

δkcontrol
k
i,t + εi,t (3.8)
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integrationi,t proxies include : tariff on member countries (TMi,t), difference

between tariff on members and non-members (TMi,t − TNMi,t), intra import

openness (IMOi,t), intra trade openness (ITOi,t) and intra import penetration

(IMPi,t)

controlki,t includes : inflation targeting dummy (ITi,t), globalisation index (globindexi,t),

Asian Financial Crisis dummy (AFCt), manufacturing value added as % of GDP

(manugdpi,t), agriculture value added as % of GDP (agrigdpi,t), high fuel share

dummy (highfuelsharei,t), floating exchange rate regime dummy (floatingi,t) and

GDP per capita (gdppercapitai,t)

GMM-type Instruments : πi,t−2

Instruments for level equations: first lag of integration proxy variable (integrationi,t−1),

and first lag of all included control variables (controlki,t−1∀k).

Brief Summary of Variable Choice; Integration and Control

Equation 3.8 looks at the dependent variable inflation (πi,t). The residuals is

represented by εi,t and is Gaussian distributed. In the above equation, integrationi,t

is a variable that measures the degree of integration with ASEAN. Due to the

complex relationship there are many possible proxy variables including; tariff on

member countries (TMi,t), difference between tariff on members and non-members

(TMi,t−TNMi,t), intra import openness (IMOi,t), intra trade openness (ITOi,t) and

intra import penetration (IMPi,t). Construction of these variables are discussed in

the next chapter, however it is worth noting that if IMOi,t, ITOi,t, IMPi,t increase

or TMi,t, TMi,t − TNMi,t decreases it is interpreted as an increase in integration.

Control variables include other factors that influence inflation. IT (ITi,t) and AFC

(AFCt) were both motivated in the literature review section. AFC represents

either a short term shock or a long term structural change. Globalisation

index (globindexi,t) recognises that an increase in integration could be due to

globalisation, and controls for this effect. Both manufacturing value added as

% of GDP (manugdpi,t) and agriculture value added as % of GDP (agrigdpi,t)

tries to explain variations in inflation across ASEAN member countries. The high

fuel share (highfuelsharei,t) variable proxies for energy consumption country who

are more susceptible to price shocks. The floating exchange rate (floatingi,t)

variable recognises the difference between countries on the basis of exchange rate

regimes. Finally GDP per capita (gdppercapitai,t) proxies for the level of economic

development in a nation, with more developed countries tending to have lower

19



inflation.

Brief Summary of Instrument Choice

When using Arellano and Bond (1991); Arellano and Bover (1995) estimators,

it is necessary to distinguish between endogenous and predetermined variables.

Endogenous variables include; lagged inflation variable. While predetermined

variables include; integration, globalisation index, inflation targeting and other

control variables.

Note that instruments are only included if they appear as an independent variable

in the equation. This allows all instruments to match variables included in the

model and therefore satisfies the advice of Roodman (2009b). In equation 3.7 it was

noted that endogenous variables should begin at the second lag and predetermined

variables should begin at the first lag. In the interest of reducing number of

instruments, further lags are not included.

The instrument for the endogenous variable πi,t is in the orthogonal deviations

equation as πi,t−2 and in the level equation as the first difference of πi,t−1. It

therefore counts for 2 instruments. More lags would be ideal such as πi,t−3, however

the model is limited by number of countries which cannot be exceeded by number

of instruments. Instruments for the level equation also include the integrationi,t−1

and controlki,t−1 variables as these are considered predetermined.

ITi,t is a bit a different to other instruments as it can be assumed as an endogenous

or a predetermined variable (Brito and Bystedt, 2010). This is because arguments

can be made for both sides, for example IT is adopted because inflation is hard to

control (endogenous), or because it seemed like the global trend in monetary policy

(predetermined).

3.3.3 Expected Signs of Coefficients

Before running the model it is worthwhile to establish expectations to connect theory

to interpretation. This is discussed in more detail in the next chapter, for clarity it

is presented together in table 3.1.

The impact of πi,t−1 and ITi,t are well established given past papers. The expectation

is due to the mean reversion nature of inflation, the AR variable will be stationary

and have a positive coefficient. In equation 3.4 this is reflected by β−1 being negative
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Table 3.1: Expected Signs of Coefficients

Variable Impact on πi,t Reference

πi,t−1 +
Brito and Bystedt (2010)

Binici et al. (2012)
TMi,t + na

TMi,t − TNMi,t +/- na
IMOi,t - Binici et al. (2012)
IMPi,t - Binici et al. (2012)

ITi,t -
Brito and Bystedt (2010)

Goncalves and Salles (2008)
Lin and Ye (2009)

globindexi,t +/- Binici et al. (2012)
AFCt +/- na

manugdpi,t - na
agrigdpi,t + na

highfuelsharei,t + Kose (2002)
floatingi,t + Ghosh et al. (1997)

gdppercapitai,t - Binici et al. (2012)

suggesting that if inflation increased in the previous period, there is pressure for it

to fall in the next period.

ITi,t is also expected to be negative. This is because adopting inflation targeting

makes countries control inflation from going too high. This especially applies to

developing economies. However in these studies ITi,t is sometimes statistically

insignificant.

The negative sign of IMOi,t and IMPi,t is due to the argument being put forward

by the thesis, that greater integration leads to reduced inflation. This argument

has been established on the basis of primarily increased competition within ASEAN

member countries.

Increased tariffs (TMi,t) would lead to increased inflation in general and the opposite

is also true. Reduced tariffs stimulates competition and challenges responses by

domestic producers. This will drive the price down.

Difference in tariffs between discriminatory and Most Favoured Nation-based (MFN)

non discriminatory tariffs (TMi,t−TNMi,t) also represents the degree of integration.

Its effects are more complex because by construction it ’penalises’ reductions in

tariffs on non-member countries while ’rewarding’ reductions in tariffs on member

countries. It is uncertain which effect is larger.

Globalisation index was shown to have a negative impact on inflation by Binici et al.
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(2012), however their control variables for openness were not significant. This may

influence the results if integrationi,t is significant as there interpretations are linked.

This is because, based on the interpretation of Binici et al. (2012), globalisation index

will capture all globalisation apart from trade openness. If trade openness leads to

lower inflation, then in order for globalisation index to do the same, other aspects

of globalisation (such as through financial markets) should have a significant impact

in reducing inflation.

The Asian Financial Crisis variable (AFCt) can be viewed as a short-term shock

or long-term change. If it is a short-term shock, then the sign is expected to be

positive to represent crisis. If it is a long-term change represented by a post AFC

variable, then sign is expected to be negative to reflect change in macroeconomic

management.

Manufacturing value added as % of GDP (manugdpi,t) and agriculture value added

as % of GDP (agrigdpi,t) are related concepts. More closed economies tend to

have high agriculture. This is so they are self-sufficient. Being closed forces them to

produce goods inefficiently and therefore prices will be higher. As they become more

open, and move towards another sector such as manufacturing, the expectation is

inflation will fall.

A high fuel dependence reflected by highfuelsharei,t means greater energy depen-

dence. Since energy prices continue to rise it controls for some movements in inflation

(Kose, 2002). Countries with floatingi,t exchange rates tend to have higher inflation,

this is because pegged exchange rate countries are associated with a discipline effect

and credibility effect.

Finally GDP per capita, captures the concept that countries like Singapore tend

to be better at managing inflation just by being more developed. GDP per capita

reflects the level of development.

3.4 Difference-in-Difference Model: Overcoming

Endogeniety by Ignoring Time Series Information

Rather than using additional moment conditions to overcome the asymptotic bias

(Nickell, 1981) as shown in the dynamic panel approach, the difference-in-difference

approach transforms equation 3.3 into a cross-sectional model. This was done

in a number of papers to estimate the impacts of inflation targeting on inflation

(Alexandra et al., 2011; Batini and Laxton, 2007; Goncalves and Salles, 2008; Naqvi

and Rizvi, 2009). The presented method closely follows Ball and Sheridan (2003).
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For simplicity, πi,t−1 is first removed from the equation but its mean reversion nature

will be accounted for soon. Unlike the referred papers, emphasis for this model will

be placed on analysing the AFTA agreement. In order to achieve this
∑
∀k
νkX

k
i,t from

equation 3.3 is simplified to focus on solely integration as captured by ν1Qi,t:

πi,t = ν1Qi,t + αi + γt + εi,t

πi,post − πi,pre = ν1(Qi,post −Qi,pre) + (γpost − γpre) + (εi,post − εi,pre)

πi,post − πi,pre = ν1AFTAi + (γpost − γpre) + εi (3.9)

The term Qi,t is a dummy variable which equals 0 prior to adapting AFTA (Qi,pre),

and equal to AFTAi afterwards (Qi,post), this is done to help simplify the model into

a cross-sectional form. By the definition of Qi,t, Qi,post −Qi,pre is equal to AFTAi.

AFTAi is independent of time, and only indicates whether or not the country was

a member of ASEAN post 1992. Note that (εi,post − εi,pre) simplifies to εi which is

the Gaussian distributed residual of the cross-sectional model.

As mentioned above, it would be beneficial to consider mean reversion. In order

to achieve this, much like Ball and Sheridan (2003) did, it is possible to include

past inflation (πi,pre) in the model. The introduction of πi,pre proxies for omitted

variable bias by considering all other factors contributing to fall in inflation allowing

the coefficient for AFTAi to be unbiased, a sketch proof can be found in Ball and

Sheridan (2003).

πi,post − πi,pre = β0 + β1AFTAi + β2πi,pre + εi (3.10)

Equation 3.10 uses cross-sectional data. The term γpost − γpre in 3.9 is the constant

(β0) in this model. The term πi,pre and πi,post is average inflation for country i before

and after a treatment date. By nature of the model the date applies to all countries,

even those that have not received the treatment. One problem is determining

this commonly applicable date. Ball and Sheridan (2003) use the average of the

treatment dates of targeting countries. In the case of AFTA as a treatment variable

it is possible to use 1992 as the date, however note that countries such as Laos

only joined ASEAN in 1997 and therefore would not have benefited from the trade

agreement until then. Since AFTA can be seen as a common policy shift, as opposed

to IT which was adopted at arguably independent times for each country, using the

date AFTA was formed is more intuitive. For this reason the treatment date is 1992.

This method of ignoring time series information follows one of the solutions suggested

by Bertrand et al. (2004) when using difference-in-difference estimators to overcome

serial correlation. However the same paper recommended that the treatment date be

23



consistent across data, which is not the case with AFTA. Furthermore this approach

makes analysis of other explanatory factors, such as the impact of a short period

of high inflation, not possible to incorporate due to the lack of time component.

Finally AFTA was a gradual change in CEPT tariffs, and not sudden like the model

would imply using this technique.

Despite these limitations, the results of this regression will be reported as the model

itself is simple and intuitive, and not dependent on many variables. Furthermore

the focus on this model is to show that on average inflation is significantly lower or

the same relative to control countries that did not benefit from AFTA. This can be

captured by interpreting the coefficient β1. The next chapter will present a method of

overcoming the problem associated with varying ASEAN member characteristics by

using two different sub-samples of ASEAN to present how some members benefited

more than others. Data will be used to motivate this strategy.

In terms of expected sign, the coefficient for AFTAi is predicted to be negative

to reflect the fall in inflation after 1992 due to trade integration relative to control

countries. Furthermore there was a general global trend in inflation falling, and so

the coefficient for πi,pre is also expected to be negative. This variable will capture

the changes in inflation for both ASEAN and control countries for reasons other

than trade integration.

3.5 Conclusion

This section highlights two potential approaches to answering the question of

whether an increase in integration leads to a reduction in inflation. Dynamic

panel model focused on subtle changes in integration and the difference-in-difference

concentrates on a policy change. While the theoretical foundations have been laid,

it is important to see if data matches expectations.
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Chapter 4

Data Analysis

4.1 Introduction

Having reviewed the methodology on the link between integration and inflation in

chapter 3, it is important to consider the source, availability and justification of data.

In particular both dynamic panel and difference-in-difference model use varying

sub-samples of the inflation data to properly reflect the theoretical background.

Furthermore the dynamic panel approach is more variable dependent to reflect both

integration and control factors. The difference-in-difference model will discuss two

key features of the model; the choice of control countries to properly determine the

effect of AFTA, and also the difference between the two samples used of ASEAN A

and ASEAN B to reflect degree of integration. All data sources used in this section

can be found in table A.2 in the appendix.

This chapter will analyse data structure of the dynamic panel model in section 4.2

by considering general trends and structural breaks. This helps rationalize choice

of independent variables presented in the previous chapter. Information on missing

data on intra import openness, intra trade openness and intra import penetration

which compliments this chapter is discussed in appendix section A.3. Section 4.3

presents data for difference-in-difference method in order to motivate analysis.

4.2 Dynamic Panel Model

This section discusses data source and justification for the dynamic panel model

presented in equation 3.8. In this regard, inflation, integration and control variables

are critically analysed.

4.2.1 Inflation and its Endogenous Structural Breaks

By looking at the general structure of inflation, it is possible to gain insight on how

to approach modelling. This includes the possibility to transform data, justification
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of data frequency and a overview of trends and potential structural breaks.

Log Transformation of Inflation

The Consumer Price Index (CPI) of annual average consumer prices was obtained

from International Monetary Fund (2013). It was transformed into inflation by

getting percentage change of CPI. To avoid bias of high inflation in small countries

such as Cambodia and Vietnam, the natural logarithm of inflation was used similar

to Brito and Bystedt (2010):

πi,t = 100× ln(1 + π̃i,t/100) (4.1)

Where π̃i,t is untransformed inflation. By taking the log, the impact of large

values which occur during periods of high inflation is reduced. This is an essential

transformation with countries such as Cambodia having periods of 100% inflation

while Singapore has around 2% inflation. The impact of variables should vary

depending on the magnitude of inflation to recognise that inflation is unlikely to

fall below 0%. The way in which it impacts coefficients is discussed in section 5.2.1

prior to the interpretation of results. It is necessary to add 1 prior to taking the log

to make certain that the log of the value is not large and negative. The data is in a

panel format divided by approximately 7 countries (section 4.2.6 for more details)

considered over a time period of 20 years. To be transparent the models will also

be presented with dependent variable of untransformed inflation as well.

Data Frequency

One possible criticism is the use of annual instead of quarterly data. Firstly papers

that have used the same techniques have used quarterly data (Willard, 2012; Wu,

2004) with a time frame of approximately 15 years or annual data averaged over 3

years (Brito and Bystedt, 2010) with a range of about 30 years. This is related to

Arellano and Bond (1991); Arellano and Bover (1995) recommending a small time

period (T). As this study considers around 20 years, annual data would be ideal.

Secondly annual data captures the important features of inflation, allowing a more

clear long run view of the influence of integration. Integration is likely to take time

to have influence, and isn’t something that is expected to change dramatically over

one or two months. To further this point, the CEPT rates fell at a gradual rate over

an approximate 10 year time frame. Lastly, annual data avoids seasonal problems

which may be prevalent in more frequent data. As our goal isn’t to model and find
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the reasons for seasonality, the study will be more focused.

Brief Overview

A graphical representation of inflation in ASEAN member countries can be found

in figure A.1 in the appendix. Countries excluded from the graph are not in the

dynamic panel model, this is discussed in more detail in section 4.2.6. The year of

adopting IT and joining ASEAN varied across countries. These years are presented

for each member country, along with a reference to support whether or not IT was

adopted in table A.1 of the appendix. Of particular interest is inflation after 1992

(AFTA) and 2003 (CEPT mostly implemented), conditional on joining ASEAN.

With the exception of the Asian Financial Crisis inflation fell noticeably during this

period.

Cambodia and Vietnam faced a reduction in inflation prior to joining ASEAN. There

are a number of possible reasons why this may have happened; they wanted to join

ASEAN and one of the requirements was to improve macroeconomic management,

they were already seen as future members of ASEAN and this led to inflationary

expectations to reduce inflation (see equation 3.3) or perhaps there main trading

partners were ASEAN and therefore they indirectly benefited from the gains to

competition caused by the AFTA agreement. Another reason could be the war

between Cambodia and Vietnam that ended in 1991. However due to ASEAN

integration, the likelihood of war is reduced. As such all of these reasons are

indirectly linked to the concept of trade integration.

Endogenous Structural Breaks in Inflation

It may be interesting to observe unknown structural breaks in mean of inflation (β0)

and mean reversion (πt−1). This may provide information on inflation behaviour,

providing further insight into statistically significant changes. As an example, ideally

a structural break will coincide with the introduction of IT or joining ASEAN. If

not it may suggest that the impact was more gradual rather than instant. It is

for explanatory purposes, and even if it doesn’t coincide doesn’t mean that IT

or joining ASEAN was ineffective. In order to present the structural break, the

Quandt-Andrews test will be performed on the following equation varying constant

and AR(1) coefficient separately:

πt = β0 + β1πt−1 + εt (4.2)
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This equation is similar to the base model in equation 3.1 however instead long-

term predictions (π∗i,t) are assumed constant (β0) for each country. By simplifying

the model it allows for tests of breaks in univariate inflation rather than in factors

such as CEPT tariffs. By doing this, the results are more focused on breaks in

inflation data itself. A limitation of the Quandt-Andrews test is it focuses on a

single structural break, this is not a problem given that the data is annual and for a

small number of years. It is highly unlikely a second structural break will be found

with such a small sample. It is worth noting that each country is tested separately,

and this is due to literature on structural breaks within a region being in an early

stage and there not being any academically sound way to have an ’aggregate’ CPI

for the region for testing purposes.

The Quandt-Andrews test uses Chow (1960) breakpoint test for each date between

two dates which are determined by a trimming percentage. The Chow breakpoint

test separates the sample into two parts and sees if they are significantly different.

In effect the Quandt-Andrews test finds the point between the two dates with the

maximum Chow test statistic. The true distribution was determined by Andrews

(1993), with the approximate asymptotic p-value obtained by Hansen (1997). The

test was performed varying constant, AR parameter and both at the same time and

is presented in table 4.1. The year of the break is provided for each, with the p-value

calculated using Hansen (1997) algorithm provided in brackets. These p-values were

determined for the maximum LR F-statistic with a trimming percentage of 7.5% on

both sides.

Table 4.1: Structural Break Dates in Inflation by Quandt-Andrews Test

Country Constant AR(1) Constant and AR(1)

Cambodia 1996 (0.727) 1999(1.000) 1996 (1.000)
Indonesia 2000 (0.670) 2000 (0.801) 1999 (0.009)
Malaysia 2000 (0.047) 1999 (0.095) 2000 (0.673)

Philippines 2001 (0.014) 2001 (0.047) 2001 (0.501)
Singapore 2008 (0.018) 2007 (0.992) 2008 (0.151)
Thailand 1999 (0.009) 1999 (0.003) 1999 (0.309)
Vietnam 2008 (0.623) 1996 (1.000) 2008 (0.452)

The p-value is in parentheses.

Source: Constructed using index of average consumer price (annual) from International Monetary
Fund (2013). The sample used to test structural breaks is from 1992 to 2012. Inflation was not
transformed.

Indonesia, Philippines and Thailand adopted inflation targeting on 2005, 2002

and 2000 respectively as shown in table A.1 of the appendix. Table 4.1 shows

that Philippines and Thailand had structural breaks in inflation in 2001 and 1999
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respectively, around the same time they adopted inflation targeting. This effected

both mean and mean reversion behaviour of inflation. The same effect was not

found in Indonesia. Overall as it effects two countries significantly, it is worthwhile

to include a control variable that accounts for inflation targeting.

A number of ASEAN countries including Malaysia, Philippines and Thailand had

structural breaks around the same time as the Asian Financial Crisis of 1997. Note

that some of these countries adopted inflation targeting as well and this presents

a limitation of only having a single endogenous structural break; it is uncertain

which effect caused the break in inflation. Despite this, it suggests that including

a variable to control for Asian Financial Crisis could be interesting. Furthermore

the definition of this variable should take into account the period of the crisis, to

reflect the uncertain break date. For example the crisis can be defined as just 1997,

or both 1997 and 1998. Since it has led to a break in constant, or mean inflation,

it would be worthwhile to include a post Asian Financial Crisis dummy variable to

represent long term changes.

Singapore appears to be the only country with a structural break during the onset

of the Global Financial Crisis (GFC) in 2008. Other countries were not effected

enough for its influence to be reflected by the Quandt-Andrews test. Considering

that Singapore is a single city state country and was the only one significantly

influenced on the basis of this test, the GFC effect is not emphasised in this thesis.

4.2.2 Tariff and Difference in Tariffs

Tariffs are used as proxy to measure the degree of integration, this section highlights

how it is measured and its interpretation. A higher tariff on member countries is

associated with lower integration.

There are two main ways in which tariffs will be divided; those applied to ASEAN

countries, and the difference between these and tariffs on non-member countries.

Prior to AFTA in 1992, both member and non-member countries had the same

tariff applied. As mentioned in the section 2.2, ASEAN did use a Preferential Trade

Agreement (PTA) post 1977, however this was unsuccessful as most traded goods

were not in the inclusion list. Also using average tariff on non-member countries prior

to 1992 captures the unilateral liberalisation by member countries. Notably tariffs on

non-member countries were generally represented by Most Favoured Nations (MFN)

tariffs. This is despite the fact that ASEAN does have free trade agreements with

other nations nearby the region such as China. To justify this choice, note that

ASEAN trades with many countries and as such reduced tariffs on a selected few
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nations would make little difference to an average value.

Tariffs on Member Countries

The Common Effective Preferential Tariff (CEPT) was applied to all ASEAN

members after AFTA was formed in 1992. It meant a gradual reduction in tariffs

among member countries. This fall is expected to reduce inflation. Notably there

are two main types of CEPT tariffs; inclusion list and exclusion list. The focus of

the tariff on member countries variable is a simple average based of the inclusion

list. This is not particularly a limitation given that initially 81% of tariff lines were

brought into the inclusion list on the expectation of increasing this to 98% by 2002.

Values from 1993 to 2003 for tariffs on ASEAN member countries were obtained

from Hapsari and Mangunsong (2006) paper on trade flows. Post 2003, data

was obtained from various sources; values for Philippines came from Asia-Pacific

Economic Cooperation (2013) primarily by looking through past action plans. Data

for Cambodia and Vietnam from 2003 up to 2010 and 2006 respectively is from

Tongzon (2004). Indonesia, Malaysia and Thailand values for 2006 and 2007 are

from Ministry of International Trade and Industry (2008). Taking into account

the ASEAN Trade in Goods Agreement (ATIGA) and what was stated by Urata

and Okabe (2013), 2010 and onwards average CEPT is assumed 0% for ASEAN-5.

MFN rates were mostly obtained from the World Bank (Ng, 2011). Cambodia in

particular lacked MFN tariff data prior 1995.

Gaps in tariff data were filled by assuming that tariffs are sticky and don’t often

change. It was therefore filled by using values prior to the gap, and post of the gap if

there is no data before it. This allows the general trend to be captured. A graphical

representation of the tariffs are presented in figure A.2. The assumption of sticky

tariffs is justified for Cambodia prior 1995 given the fairly constant rates for other

countries such as Malaysia, Thailand and Philippines.

Difference in Tariffs

Difference in tariff was also obtained as the gap between tariffs on member and non-

member counties. This was also used by Urata and Okabe (2013) to explain bilateral

export/import trade. If this difference is large it can be interpreted as greater trade

integration, and a step away from globalisation. Notably in figure A.2 the tariff

gap is widening for most countries with the exception of Singapore and Vietnam.
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This variable has the added advantage of overcoming the lack of data prior 1995 for

Cambodia as the values would equal 0 prior joining ASEAN and AFTA based of

assumptions made previously.

4.2.3 Intra Import Openness, Intra Trade Openness and

Intra Import Penetration

This section introduces three measures that have not been used before to act as a

proxy for the degree of integration within ASEAN for each member country. They

are modified versions of the total import openness, total trade openness and total

import penetration formulas. Data was obtained from the Research Institute of

Economy, Trade and Industry (2012) database, however there was missing data and

this is discussed in greater detail in appendix A.3. The three measures highlighted

are presented below:

IMOi,t =
MASEAN

i,t

GDPi,t
(4.3)

ITOi,t =
MASEAN

i,t +XASEAN
i,t

GDPi,t
(4.4)

IMPi,t =
MASEAN

i,t

GDPi,t +Mi,t −Xi,t

(4.5)

IMOi,t, ITOi,t and IMPi,t represent intra import openness, intra trade openness

and intra import penetration respectively. Superscript ASEAN for MASEAN
i,t and

XASEAN
i,t indicates it is the amount of imports and exports respectively by country

i from specifically ASEAN countries at time t. Mi,t and Xi,t represents total

imports and exports respectively whileGDPi,t is the Gross Domestic Product. These

measures are based of the traditional measures for import openness, trade openness

and import penetration. The main difference is it focuses on intra-imports to capture

the degree of trade integration within ASEAN.

The difference in interpretations between measures can be seen as intra import

openness focuses on how much reliance the country has on ASEAN imports, GDP

scales this effect so its comparable across countries. The more reliant they are, the

more they are impacted by trade agreements within ASEAN such as AFTA. Intra

trade openness looks at imports and exports combined to take into account how open

the economy is within the ASEAN trading bloc. By including exports it is possible

to capture the other impact of AFTA, in the form of being able to enter other

markets with lower costs. Finally intra import penetration focuses on how much
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imports satisfy domestic demand. It can be interpreted as domestic competition in

relation to ASEAN trade (Binici et al., 2012).

The plots of equations 4.3, 4.4 and 4.5 are presented in figure A.3 in the

appendix. Countries that exhibit upwards trends in general are Cambodia,

Indonesia, Philippines, Thailand and Vietnam. Notably the trends across IMOi,t,

ITOi,t and IMPi,t are quite similar.

4.2.4 Control Variables

In order to capture the true effects of integration on globalisation it is important

to control for other factors. This section highlights the variables that were added

for this purpose including; inflation targeting, Asian Financial Crisis, globalisation

index, manufacturing and agriculture value added as % of GDP, high fuel share,

floating exchange rate and GDP per capita.

Inflation Targeting

Three countries in ASEAN adopted IT; Indonesia, Philippines and Thailand. In

figure A.1 in the appendix these periods are visually associated with lower inflation

for all targeting countries. However it is worth noting that other countries in the

sample also faced lower inflation around the same time, in particular; Cambodia,

Laos and Vietnam. For this reason it is possible to be sceptical on the benefits of

IT. One of the data issues is only three countries have adopted IT, and this is not

big enough to have a definite view on its influence especially given the assumptions

of the model. Despite this, it will still be included (ITi,t) as it still provides relevant

information. For further information on the importance of IT in the modelling

process and its impact on inflation please refer to section 2.3.1.

Asian Financial Crisis

In section 2.3.2 the possible impacts of AFC were summarised into; short-term

shocks and long-term changes. This concept was reflected in the Quandt-Andrews

tests in table 4.1. Furthermore the graph of inflation in figure A.1 in the appendix

shows a noticeable short-term spike in 1997 for most countries including; Indonesia,

Malaysia and Thailand. Interestingly these countries are the same as those

mentioned to have been using heavy short-term borrowing in section 2.3.2 and

therefore were most effected by the crisis. Since a spike is noticeable for some
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countries it could be worthwhile to include a AFC variable for the duration of the

shock. The problem is defining the length of the AFC. To be comprehensive, three

lengths are considered with variations of 1997, 1998 and 1999. The second possible

impact is long-term changes. This potentially happened to Malaysia, Philippines and

Thailand. To account for long-term changes a post AFC variable can be included

such that if year is greater than 1997 it is equal to 1.

Globalisation Index

In order to see the true effects of integration it is necessary to control for

globalisation. Since both processes tend to occur concurrently, variables for

integration will capture the influence of globalisation if there is no control.

Furthermore Kose (2002) claim that small open economies such as those in ASEAN

are highly effected by world price shocks, and this in turn influences their business

cycle. By extension this would imply an impact on inflation that needs to be

accounted for, and this can be captured by looking at the degree of globalisation.

Notably more globalisation is associated with higher susceptibility to shocks, and

this variable may capture that influence. The index chosen is the Konjunktur-

forschungsstelle (KOF) Index of Globalisation (Economic) from Eidgenössische

Technische Hochschule (ETH) Zürich (Dreher, 2006), and this is the same choice

as Binici et al. (2012) who studied the impact of trade openness on inflation. A

graphical representation can be found in figure A.4.

The index is composed of both ’actual flows’ and ’restrictions’ which are divided into

additional components with varying weights. Trade is 21% of the value of actual

flows, and mean tariff rates are 24% of the restrictions. The rest of the index value

captures other features such as Foreign Direct Investment, Portfolio Investment and

Income Payments to Foreign Nationals for actual flows. Also hidden import barriers,

taxes on international trade and capital account restrictions make up the rest of the

restrictions considered. This variable captures non-trade economic factors and this

makes it a valuable control variable. Much like intra-import trade there has been a

general increase in the value of the index across ASEAN countries.

Manufacturing and Agriculture

Both variables look at value added as % of the GDP for each sector. Notably if either

value increases it suggests a restructuring towards producing that type of good. A

representation of manufacturing and agriculture can be found in figures A.5 and A.6
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respectively. There are two interesting features; manufacturing tends to increase

while agriculture decreases, and countries with high manufacturing tend to have

low inflation while countries with high agriculture tend to have high inflation. A

potential reason for this is the more closed economies in terms of trade tend to be

more agriculture dependent in order to be self sufficient. As they become more open

and ultimately more efficient, they move towards manufacturing. This is similar to

the process of exploiting or developing a comparative advantage. Ultimately prices

will begin to fall. The expectation is therefore that agriculture increases inflation

while manufacturing reduces it.

High Fuel Share

This is a dummy variable which equals to 1 if the percentage of fuel to merchandise

imports is greater than 13.015%. This value was chosen as it is the mean of the

imports of fuel share. This implies that countries with above average fuel to

merchandise imports are considered to have a high fuel share. For a graphical

representation please refer to figure A.7 in the appendix. Notably countries are

becoming more fuel dependent. The reason for including this variable is countries

that are fuel dependent are likely to have higher inflation. This is because they

are dependent on a non-renewable resource that becomes more expensive over time.

The variable acts as a proxy for energy consuming countries.

A dummy variable was used instead of the series itself to avoid missing data. The

assumption is countries without data available, were not as fuel dependent. This is

a natural assumption for the two countries lacking in data (Cambodia and Vietnam)

given the general trends in figure A.7 in the appendix.

Floating Exchange Rate

This is a dummy variable which is equal to 1 if the country has either a managed

or freely floating exchange rate. If it is 0 the country had either a fixed or pegged

exchange rate. The purpose of this variable is to take a näıve look at the impact

of exchange rate regimes. A graphical representation of the different regimes is in

figure A.8 which is in the appendix. The graph highlights why the exchange rate

was not used directly in the model. Some countries such as Vietnam have exchange

rates upwards of 15000 while others such as Singapore have as low as 1.2. By using

a dummy variable, it is possible to capture whether those with floating exchange

rates have on average higher or lower inflation.
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Ghosh et al. (1997) claim pegged exchange rate regimes tend to have relatively lower

inflation due to a discipline and credibility effect. This is primarily because countries

with low inflation are better equipped to maintain a fixed exchange rate. As such

the reverse is also true; countries with fixed exchange rate tend to have low inflation.

GDP per capita

GDP per capita is used to proxy for the level of economic development in a similar

manner to Binici et al. (2012). A higher value implies a more developed nation.

The data for this variable is presented in figure A.9 in the appendix. Notably by

this measure Singapore is the most developed country and Cambodia is the least

developed. Similarly inflation was generally lowest for Singapore, and highest for

Cambodia. This suggests the intuitive link that more developed countries have lower

inflation stemming from better macroeconomic management.

4.2.5 Panel Unit Root Test

In order to test for non-stationarity and to avoid the problems of spurious regression,

the test outlined by Pesaran (2007) will be used. This is a potential problem

given the graph for inflation in figure A.1. Notably there seems to be a evidence

of persistence for countries such as Cambodia and Vietnam. If this problem is

prevalent and not recognised it could lead to spurious regressions. Values for proxies

of integration are also reported.

The null hypothesis is that there is a unit root, as such the objective is to reject

the null. Pesaran (2007) tested small sample properties through Monte Carlo

simulations including one with number of individuals 10, and time periods 20 and it

has satisfactory size and power. The main model uses approximately 7 countries and

20 years of data, which is close to this simulation. One advantage of this method

over others is it accounts for cross-section dependence by assuming it is in the form

of a unobserved common factor. This is ideal given the link in inflation between

ASEAN countries. Results are presented in table 4.2 for data from 1992 to 2012

with a focus on the dependent variable and proxies for integration.

Table 4.2: Pesaran (2007) Unit Root Test p-values with no Trend

Lags πi,t IMOi,t ITOi,t IMPi,t TMi,t TMi,t-TNMi,t

0 0.000 0.083 0.889 0.010 0.000 0.000
1 0.000 0.027 0.940 0.083 0.257 0.000
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For robustness the number of lags was varied and in general the variables had no

unit root until the third lag. Much like the example provided by Pesaran (2007),

one lag has been presented in table 4.2. These results remain consistent even with

the inclusion of a linear trend. In particular inflation has no unit root in either

circumstance suggesting that it is not persistent. Given the statistical insignificance

of the first lag of ITOi,t, it is likely the variable has a unit root. However as it is a

independent variable, and the dependent variable does not have a unit root, there

is little risk of spurious regression.

4.2.6 Choice of ASEAN Countries and Time Period

Of the 10 ASEAN countries, both Myanmar and Laos will not be considered in

the main model. The primary reasons are; data availability, political system, and

recent admission into ASEAN. In relation to data, the source Research Institute

of Economy, Trade and Industry (2012) (import and export data) does not have

information on Laos and Myanmar, furthermore it does not classify these two

countries as ASEAN countries. Also Myanmar only has values post 1998 in the

source used for CPI data (International Monetary Fund (2013)). Furthermore their

current political systems; military and communist government respectively do not

support integration. For example imports are likely discouraged, biasing the impact

of trade bloc integration on inflation. Finally both are recent members that joined

in 1997 and therefore the benefits of integration are likely to behave differently.

Notably individual aspects of the above points apply to other countries such as

Vietnam being a communist country. However the reason only Laos and Myanmar

are excluded is the combined effect of these factors.

Brunei will also be excluded in the dynamic panel model when the globalisation

index is included. This is because there are no values reported for Brunei. However,

the country will be included in the difference-in-difference model. This is because

Brunei is a great example of the benefits of integration.

A potentially controversial choice is the method of forecasting missing data. In

particular this is a problem if the forecast needs to be greater than 10 years as was

the case with Cambodia and Vietnam when considering data from 1980 to 2012.

This was necessary for both key integration variables; intra-trade and tariffs. These

countries are important as they are ASEAN members that have benefited from the

FTA, and therefore cannot be removed from the sample. To solve this problem,

rather than remove the countries entirely the analysis for the dynamic panel model

begins in 1992. This way the cost of forecasts is reduced as number of points
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estimated is less, and the main period of interest (AFTA in 1992) has not been

compromised. Another benefit is it avoids the period of war faced by Cambodia and

Vietnam which would likely bias the results. As such the period of interest is 1992

to 2012 for all ASEAN countries except Brunei, Laos and Myanmar in the dynamic

panel model.

4.3 Difference-in-Difference Model

This section discusses the data source and justification for difference-in-difference

model outlined in equation 3.10. In this regard control countries and data are

critically analysed.

4.3.1 Data Difference from Dynamic Panel Model

The data used varies from that of the dynamic panel approach. In order to

capture the effects of AFTA it was necessary to include countries that were not

in ASEAN as a control. Countries in the sample are presented in table 4.3. These

were chosen based on what appeared in the samples used by Batini and Laxton

(2007); Goncalves and Salles (2008) who studied the impact of inflation targeting

on emerging economies with the difference-in-difference method. This was done to

ensure that the country choice was not controversial.

Table 4.3: Control Countries in Sample for Difference-in-Difference
Model

Algeria (BL) Ecuador (B) Morocco (B)
Botswana (BL) Egypt (B) Nigeria (B)

Chile (B) El Salvador (B) Pakistan (B)
China (B) Ghana (BL) South Africa (B)

Columbia (B) Guatemala (BL) Tanzania (BL)
Costa Rica (B) Hungary (B) Tunisia (B)

Cote d’Ivoire (B) India (B) Turkey (B)
Dominican Republic (B) Jordan (BL) Venezuela (B)

(BL) refers to countries from Batini and Laxton (2007), (B) refers to countries that appear in both
Batini and Laxton (2007) and Goncalves and Salles (2008).

The time period considered was 1980 to 2012, instead of 1992 to 2012 which was

used for the dynamic panel approach. This was because AFTA occurred in 1992,

and the purpose of this model is to focus on that agreement rather than integration

in general over a period of time. AFTA is chosen because it is arguably the most

successful policy in increasing ASEAN economic integration. This reflects what
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was presented in the literature review (section 2.2). In order to have an adequate

sample before and after 1992, it was necessary to include data from earlier than

1992. Fortunately this method is less variable intensive, and as such worries about

missing data are limited relative to the dynamic panel method.

4.3.2 Comparison of Average Inflation between ASEAN

A, ASEAN B and Control Countries

To motivate the choice of model as well as the division of samples into ASEAN A

and ASEAN B, it would be useful to compare the average inflation within ASEAN

and the control countries in a single graph. This way it is possible to determine if the

AFTA agreement in 1992 had an effect on inflation. Note that 2003 is also labelled

as this was the conclusion of drops in tariff rates by the AFTA agreement for the

major ASEAN countries. 2003 is not used as the turning point for the difference-

in-difference model because based of the assumptions made in section 3.2 where

long-term prediction of inflation (π∗i,t) was defined, the expectation of a drop in

inflation was enough to trigger the change. Average inflation is plotted in figure 4.1.

Figure 4.1: Average Inflation of Countries in Difference-in-Difference
Model (%)

Source: Constructed using index of average consumer price (annual) from International Monetary
Fund (2013). ASEAN B consists of Indonesia, Malaysia, Philippines, Singapore and Thailand.
ASEAN A includes members of ASEAN B and also Brunei, Cambodia and Vietnam.
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There are two groups defined as ASEAN and this is to highlight how some countries

benefit more from AFTA than others. Countries introduced by ASEAN A (Brunei,

Cambodia and Vietnam) are the relatively small countries within ASEAN that

consist of the newest members. Interestingly Vietnam joined in 1995 and Cambodia

joined in 1999 after the 1992 agreement, but have managed to receive the benefits

of trade. One possible reason is ASEAN was their primary trading partner and

therefore they indirectly benefited. It is worth noting that ASEAN A inflations

converges to ASEAN B inflation as they join the trade agreement. This captures

a phenomena known as inflation convergence. After 2003, when tariffs of major

member countries stopped reducing, the inflation became more stable.

Another interesting aspect of figure 4.1 is how the original ASEAN members

presented in group ASEAN B have consistently lower inflation on average than other

economies represented in the sample. This is in part due to their trade agreement,

and helps to motivate the dynamic panel model which captures these subtle changes

in integration over a long period of time. It also suggests a weakness of the difference-

in-difference model for presenting this problem as it is very sensitive to choice of

countries. This is because ASEAN has few members, the average inflation is not

representative for all countries. Countries like Brunei tend to have low inflation,

while others such as Indonesia have high inflation. However by comparing the model

estimates for ASEAN A relative to ASEAN B, it is still possible to achieve insight

into the effects of AFTA. Furthermore the AFC shock around 1997 and 1998 may

bias results, so an alternate model estimation is presented in the results section after

removing the inflation during the shock by linear interpolation.

As mentioned above two separate models will be run for ASEAN A and ASEAN B.

For reference the average inflation in the above figure with ASEAN A and ASEAN

B prior 1992 is 20.325% and 7.654% respectively. After 1992 this average drops to

5.642% and 5.381% respectively. Non ASEAN countries had an average inflation of

16.866% before 1992, and 9.989% after 1992. This makes it evident that ASEAN B

did not benefit much from the AFTA agreement, because they were already quite

well integrated. However the fact they were already well integrated allowed them

to have a lower average inflation overall. Notably the difference-in-difference model

doesn’t consider past integration but rather the change brought about by AFTA.

4.4 Conclusion

Countries used in the dynamic panel model includes Cambodia, Indonesia, Malaysia,

Philippines, Singapore, Thailand and Vietnam over a period of 1992 to 2012. It
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captures the time in which integration changed most prominently. Inflation data

for this method was tested for structural breaks and notably these coincided around

the time of Asian Financial Crisis and adoption of inflation targeting. Variables

for integration were introduced and motivated, presenting proxies by which the link

between integration and inflation can be determined. Control variables were also

motivated with expectations of its influence on inflation discussed in greater detail.

The difference-in-difference method modelled the influence of AFTA agreement in

particular and as such was less reliant on dependent variables. The concept of

running the model with two different samples of ASEAN A and ASEAN B to present

how AFTA benefited newer members moreso was highlighted.

40



Chapter 5

Results and Interpretation

5.1 Introduction

In the previous chapters a model was formed, an empirical estimation method was

motivated, and data was presented. Now it is possible to run the models and

determine the link between trade integration and inflation. Both the dynamic panel

and difference-in-difference model are estimated and their interpretations discussed.

Focus is placed on the robustness of both approaches as well as the validity of

instrument choice in the dynamic panel model.

System Generalised Method of Moments (SGMM) model highlighted in section 3.3.2

will be run and interpreted in section 5.2. The difference-in-difference model from

section 3.4 is estimated in section 5.3.

5.2 Dynamic Panel Estimation

This section will estimate model 3.8 using system GMM as outlined by Blundell

and Bond (1998). As discussed in section 3.3, it will use a two-step approach

with Windmeijer (2005) standard errors, small-sample correction and orthogonal

deviations instead of first differencing. Choice of instruments were presented in

section 3.3.2 with the specification of the final model.

The specification choice of explanatory variables is limited by the number of

countries available to avoid a situation of too many instruments (Roodman, 2009a).

It is important to consider this possibility as it can lead to invalid results that

deceptively appear valid. A rule of thumb is the number of instruments should be

less than or equal to individuals/countries and time periods.
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5.2.1 Impact of Transforming Inflation on Coefficients

In section 4.2.1 inflation was transformed to reduce the impact of periods of high

inflation. Prior to presenting results, emphasis will be placed on the interpretation

of the coefficients after removing the transformation. To present the impact in a

manner applicable to all variables, the transformation is shown for a variable ’x’.

This ’x’ can represent variables such as globalisation index, intra import openness

or tariffs on member countries:

dπi,t
dx

= βk

d(100× ln(1 +
π̃i,t
100

))

dx
= βk

βk∆x =
1

1 +
π̃i,t
100

×∆π̃i,t

βk × (1 +
π̃i,t
100

)×∆x = ∆π̃i,t (5.1)

Note the main difference between equation 5.1 and a transformed inflation variable

is that the impact of βk is increased by a factor of 1 +
π̃i,t
100

. To provide intuition

behind the choice of transformation note that if untransformed inflation is 100% for

example, the impact of βk is increased by a factor of 2 (1+100/100) relative to a

scenario with no transformation. Whereas if inflation was 5% the impact of βk is

increased by a factor of 1.05 (1+5/100). This suggests that periods of high inflation

are associated with larger impact of explanatory variables such as integration. This

makes sense because these explanatory factors have less ability to reduce inflation

if it is close to 0. Tables 5.1 in this chapter and B.2 in the appendix show the same

models with transformed and untransformed inflation as the dependent variables

respectively.

5.2.2 Estimation and Interpretation of the Model

Table 5.1 is the main model estimation and focuses on tariffs as an integration

variable. The expected signs of the included variables can be found in section 3.3.2

and a data analysis is presented in chapter 4. Interpretation of coefficients is

separated into control and integration factors. Control factors are discussed first to

emphasis their importance in determining the link between integration and inflation.

Overall model (1) performs quite well, with many intuitive significant variables.

The appendix presents some alternate versions of the model run in table 5.1.

The models were rerun with untransformed inflation as a dependent variable and
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Table 5.1: SGMM Model of Transformed Inflation with TM as
Integration Variable

(1) (2) (3) (4) (5)
b/se b/se b/se b/se b/se

Lagged π 0.273*** 0.282*** 0.280*** 0.286*** 0.268***
(0.053) (0.050) (0.045) (0.049) (0.056)

TM 0.245*** 0.271*** 0.270*** 0.236 0.343***
(0.070) (0.047) (0.057) (0.130) (0.045)

GDP per capita -0.108** -0.076* -0.073 -0.055
(0.043) (0.032) (0.073) (0.063)

High Fuel Share 2.451** 1.665* 1.699** 1.377* 1.448
(1.031) (0.724) (0.651) (0.595) (1.031)

IT -1.697 1.072
(1.423) (2.471)

Glob. Index 0.047** 0.032 0.032 0.030 0.012
(0.017) (0.027) (0.077) (0.027) (0.007)

Floating Exchange Rate 0.525
(1.897)

Manufacturing to GDP 0.017
(0.193)

Agriculture to GDP 0.043
(0.096)

Observations 140 140 140 140 140
Instruments 7 7 7 7 7
Sargan Test 0.444 0.428 0.432 0.427 0.857
Hansen Test 0.480 0.440 0.438 0.433 0.430

* p <0.1, ** p <0.05, *** p <0.01

Note: Instruments discussed in section 3.3.2. In model (1) IT is treated as a predetermined
variable, in model (5) it is treated as an endogenous variable. The reason for this was discussed in
section 3.3.2.

presented in table B.2 of the appendix. Alternate integration proxies can be

found in Table B.1 in the appendix and demonstrates a potential problem of

multicollinearity. Finally table B.3 in the appendix presents different representations

of Asian Financial Crisis, suggesting AFC is a insignificant variable.

Control factors

It is important to see if non-integration factors have intuitive coefficients. This

suggests the model makes sense, and therefore we can appreciate the impact of

integration on inflation as being correctly specified. As such this section overviews

the following variables; lagged inflation (Lagged π), Asian Financial Crisis (Post

AFC, AFC 97, AFC 97+98, AFC 97+98+99), inflation targeting (IT), globalisation
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index (Glob. Index), manufacturing value added as % of GDP (Manufacturing to

GDP), agriculture value added as % of GDP (Agriculture to GDP), high fuel share

dummy, floating exchange rate dummy and GDP per capita.

Lagged inflation is significant with a value of 0.273 in model (1) of table 5.1. It

remains relatively consistent in value at 1% significance level for all variations of

the models presented. From equation 3.1 which created a foundation for the final

model, a value of 0.273 implies that inflation is approximately 27.3% based of its

mean reversion nature, and based 72.7% of its future expectations. Considering

the interpretation presented in section 3.2.1 for equation 3.4 which had dependent

variable ∆πi,t, a value of 0.273 (β) means a coefficient of -0.727 (β−1) for the impact

of lagged inflation. This means if inflation increased in the last year by for example

1%, there will be a reduction of inflation in the period after by 0.727% all else equal.

This example makes it clear that the coefficient of the AR(1) term represents the

strength of mean reversion.

All the variables representing Asian Financial Crisis are insignificant and this is

shown in table B.3 of the appendix. These include post AFC which is a dummy

variable considering all times after 1997, and varying definitions of the period of AFC

which represent a short term shock from 1 to 3 years (AFC 97, AFC 97+98, AFC

97+98+99). The expectation for the post AFC variable is that it would have effected

the way that countries approached inflation, but the fact that it is insignificant

suggests this is not the case. Similarly the short term shock representation tries to

explain the spike in inflation notable in figure A.1 in the appendix. Once again it is

insignificant, suggesting it can be omitted. This result remained relatively consistent

across models with different explanatory variables.

In table 5.1, IT was represented as both a predetermined and endogenous variable

in model (1) and (5) respectively. Notably regardless of specification it remained

generally insignificant. This result coincides with Brito and Bystedt (2010) findings

but contrasts with Alexandra et al. (2011); Goncalves and Salles (2008); Lin and

Ye (2009) who find that it is significant. All of those papers focused on emerging

economies. In our sample only 3 countries adopted IT. It is likely that this factor

influences such results.

Globalisation index is generally insignificant with the exception of table B.1 in

the appendix which used trade related variables (IMO, ITO, IMP) as integration

variables. This creates suspicion that there is multicollinearity causing these

variables to be significant. Removing globalisation index as an explanatory variable

makes these other measures for integration (IMO, ITO, IMP) insignificant. For this
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reason tariffs are considered a better measure for integration. It is not correlated

with globalisation index, but the variable performs well even when controlling for

the degree of globalisation. This therefore suggests that tariffs on member countries

captures integration.

The positive sign for the globalisation index in model (1) of table 5.1 is interesting

given that globalisation is often associated with lower inflation. However since

we are controlling for trade integration the observed positive sign makes sense.

This is because the globalisation index captures all other aspects apart from trade

integration, such as economic and financial market integration. This means the

globalisation index will instead indirectly capture the influence of other factors such

as international shocks like the AFC, oil crisis and Global Financial Crisis (GFC).

These crisis tend to be associated with periods of higher inflation.

The manufacturing and agriculture value added as a % of GDP variables are

both insignificant. When both variables are included in the regression together

all variables become statistically insignificant with the exception of lagged inflation.

This fact remains even when included in the model individually as presented in

model (3) and (4) of table 5.1. One of the reasons for this could be the high

correlation between both variables of approximately −0.7. For this reason the model

including both variables together is omitted. The floating exchange rate variable is

also insignificant suggesting that regime does not influence inflation.

Another control variable used is GDP per capita. This variable is expected to

be negative and this is reflected in the signs. Furthermore across models it is

often statistically significant. This controls for the level of development in the

economy, with countries such as Singapore having high values while Cambodia

having relatively lower values. Also the fuel share variable is statistically significant

as well for most models. It represents countries that are energy consumers, and

these tend to be more susceptible to price shocks. As such the positive sign for

inflation obtained is consistent with expectations.

Integration Factors

The integration factors include intra import openness (IMO), intra trade openness

(ITO), intra import penetration (IMP), tariffs on member countries (TM) and

difference in tariffs between member and non-member countries (TM - TNM). These

are the key variables of this analysis, and their impact is of primary interest. These

variables have been explained in detail before in section 4.2.2 for TM and TM -
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TNM, and section 4.2.3 overviews IMO, ITO and IMP.

In table 5.1 tariffs (TM) were shown to have a significant positive effect. This

remained consistent with models that used tariffs to represent integration. The

positive sign is expected as a fall in tariffs should reduce inflation. This is good

because it remains significant even after controlling for degree of globalisation and

features that have led to a global reduction in inflation such as exchange rate regimes,

inflation targeting and production patterns. The amount it increases inflation by is

economically significant. For example using values from model (1) in table 5.1, if

tariffs were to decrease by 5%, inflation would fall by approximately 1.365% (5% ×
.273) for a country with close to 0% inflation. If inflation is 40% this would lead to

the effect increasing by a factor of 1.4 to approximately a 1.911% (1.365% × 1.4)

fall in inflation.

While tariffs are a good estimate for the degree of integration, the measures intra

trade openness and intra import penetration are not as good. These measures

are presented in table B.1, and are notably negative and statistically significant.

However the fear is that this is a feature of collinearity with the globalisation index.

For reference the correlation for ITO and IMP with globalisation index is around

0.8. Furthermore with the exception of globalisation index, most other variables

were statistically insignificant. Finally both variables have opposite signs and the

coefficients have similar t-statistic values, which is a tell tale sign of collinearity.

Due to this, tariffs on member countries are promoted as a better representation of

integration.

Intra import openness was also tried, but was insignificant and therefore has been

omitted. Finally difference in tariffs were presented but also remained statistically

insignificant. As a side note, using integration variables as instruments in table B.1

of the appendix led to the Sargan test suggesting the instruments were not valid.

This was not an issue in table 5.1, suggesting that tariffs potentially act as a better

instrument for endogeniety as well.

The Problem of Invalid or Weak Instruments

The Sargan and Hansen Test check the null hypothesis of joint validity of

instruments. As such the desired result is to the fail to reject the null. Both

the Sargan and Hansen Test are reported since, Sargan test is not robust but not

weakened by many instruments, and the Hansen test is robust but weakened by

additional instruments. Since the p-value is sufficiently large (above 0.05) we fail
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to reject the null for both scenarios, this implies overall validity of instrument

choice. In the models that used intra trade openness, intra import penetration

or difference in tariffs as proxies for integration (table B.1) the Sargan test was

rejected. This questions the validity of instruments in those models, in particular the

integration variable. Notably, tariffs on member countries does not suffer from the

same problem. Another implication of these tests is that the number of instruments

is not too many. As mentioned by Roodman (2009a), this is because there p-values

are less than 1.

One of the problems with SGMM instruments arises when using invalid instruments.

To check if this problem exists it is possible to use difference-in-Hansen test which

compares the Hansen test with and without the suspect instruments. The null

hypothesis is the removed instruments are exogenous, and therefore satisfy the

assumptions of SGMM. However this cannot be done effectively for the models

presented since the number of instruments is generally around the same as the

number of variables. As such removing a instrument to test its validity leads to the

model no longer being over-identified. Since the Sargan and Hansen test can only

be calculated if the model is over-identified, it is not possible to use this approach.

This is a limitation of the model caused by the small number of countries in the

sample.

Another issue is the inability to test for weak instrumentation problem directly. Woo

and Kumar (2010) claim that while SGMM is more robust to weak instruments

than Difference GMM (DGMM), it can still suffer from weak instrument bias.

Furthermore the standard tests for weak instruments used for linear instrumental

variable models cannot be applied to the context of GMM (Stock et al. (2002)). One

of the limitations of current literature is a straightforward method for determining

the strength of instruments in a SGMM context.

Different Estimation Methods of Dynamic Panel Model

Table B.4 in the appendix shows 5 alternate methods of running the same dynamic

panel model; Difference GMM (DGMM), Ordinary Least Squares (OLS), Country

Effects (CE), Country Time Effects (CTE) and Bias-Corrected Least Squares

Dummy Variable (BC-LSDV) model. The variable choice is similar to model (1)

from table 5.1 which was chosen because it has the most significant variables.

Tariff and lagged inflation variables remain relatively consistent across models,

however control variables are not. The CE model is similar to OLS model but
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with the inclusion of dummies for each country. CTE includes a dummy variable for

each country and year in the sample. In all three cases tariffs remain statistically

significant and positive.

The BC-LSDV model is based of Bruno (2005) method to remove the Nickell (1981)

bias from the CE model through instruments. Note that the BC-LSDV model

makes the strong assumption of all variables being strictly exogenous. However

this assumption is unrealistic especially when dealing with inflation. For example if

inflation were to rise as a result of a price of fuel shock, countries will be encouraged

to become less fuel dependent in the future. This implies that the High Fuel Share

variable is predetermined, but not strictly exogenous. This could by why the tariffs

variable is statistically insignificant in this model. Furthermore the DGMM model

also presents different results with most variables being insignificant. However note

the low Sargan test suggesting instruments are invalid in a DGMM context.

Overall the strange estimates of the control variables are worrying. However the

one consistently significant variable apart from lagged inflation, is the integration

variable. This strengthens the argument that tariffs have an impact on inflation.

The estimates for SGMM seem to have intuitive signs on the coefficients providing

evidence which can be interpreted as it being a good estimation method.

5.3 Difference-in-Difference Estimation for AFTA

Agreement

The dynamic panel method has shown the gradual changes to integration leads to

lower inflation. However it does not imply anything about the success of the AFTA

agreement directly. The difference-in-difference method shown in section 3.4 looks

at the difference in average inflation before and after the AFTA agreement. By

doing this, it answers the question on how successful the AFTA agreement was in

reducing inflation. Indirectly this suggests that an increase in integration leads to a

reduction in inflation.

5.3.1 Estimation and Interpretation of the Model

Table 5.2 runs an ordinary least squares (OLS) regression of the model highlighted

in equation 3.10. The intuition and flaws of this model have been described in detail

in section 3.4.

Model (1) and (2) represent ASEAN A while model (3) and (4) represent ASEAN
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Table 5.2: Difference-in-Difference Model of Inflation and Integration for
ASEAN A and ASEAN B with and without AFC

(1) (2) (3) (4)
b/se b/se b/se b/se

AFTA -7.472** -7.939** 1.068 0.518
(3.314) (3.340) (2.809) (2.892)

Pre π -0.858*** -0.857*** -0.377*** -0.378***
(0.054) (0.054) (0.086) (0.089)

constant 8.588*** 8.689*** -0.563 -0.423
(1.916) (1.931) (1.970) (2.027)

Observations 32 32 29 29
Adjusted R-squared 0.902 0.901 0.434 0.412

* p <0.1, ** p <0.05, *** p <0.01

Model (1) and (2) uses ASEAN A sample and model (3) and (4) uses ASEAN B sample. Model
(2) and (4) removes AFC shock in 1997 and 1998 through linear interpolation.

B. What differentiates model (2) and (4) from the others is the removal of the AFC

through linear interpolation. All models have the dependent variable of change in

average inflation (πi,post − πi,pre). The AFTA variable indicates whether or not the

country was in ASEAN post 1992. This is one of the limitations of removing the

time series component as it assumes that all ASEAN countries were members when

AFTA was initiated. The other variable is pre 1992 inflation (pre π) which captures

the mean reversion aspect in a similar manner to the dynamic panel model and

indirectly controls for omitted variables.

This section will also be divided into non-integration factors (pre π) and integration

factors (AFTA). Unlike the SGMM method inflation is not transformed. This is to

stay true to the key references for the difference-in-difference model (Batini and

Laxton, 2007; Goncalves and Salles, 2008). This shouldn’t be a problem since

the model uses similar control countries to these references. As such the inflation

shouldn’t be too high to bias the results.

Non-Integration Factors

Notably pre inflation (Pre π) has a significant and negative coefficient in all of the

models. This implies that if inflation was high in the previous period, it is likely to

reduce by a large amount in the next period due to mean reversion. For example

using model (1), if it was 10% then the drop in inflation between periods is 8.58%

(10 × -0.858), whereas if it was 50% in the previous period the drop is expected

to be around 42.9% (50 × -0.858). Overall, the main purpose of this variable is to
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ensure the coefficient of AFTA is unbiased.

Integration Factors

As expected from figure 4.1 which presented average inflation, by the influence of

Brunei, Cambodia and Vietnam the AFTA variable becomes statistically significant

in model (1) and (2). Furthermore it suggests that the AFTA agreement was

successful in reducing inflation. Since the AFTA agreements represents a desire to

integrate further, this suggests that integration leads to a fall in inflation. However,

if we only consider countries that already had an established integration AFTA did

not have much of an impact. This implies that the AFTA agreement benefited

smaller newer ASEAN members more so than the original ASEAN-5. Note that

just because the original ASEAN-5 did not benefit from AFTA, does that mean

that integration was not helpful for them. This is evident in their already low

inflation relative to non-member countries in figure 4.1. Furthermore note that if

integration is already high, inflation will be low and therefore further agreements

are bounded in terms of expected reductions in inflation.

If the AFC is removed from the model by linear interpolation as done in model

(2) and (4), we note that the AFTA agreement coefficient increases in magnitude.

This is understandable as the AFC led to a spike in inflation, so removing the crisis

will reduce the average inflation post 1992. The reason for removing its effect is to

take into account that the crisis is unrelated to the benefits of integration, and its

inclusion may bias the results.

5.3.2 Robustness to Different AFTA Implementation

Dates

A possible criticism of the models presented in table 5.2 is it uses 1992 to represent

the data AFTA took place. There are 2 main problems with the assumption; AFTA

was a gradual reduction in tariffs over a 10 year period (2003) and as such it is likely

their is a lagged effect of the policy, the last country to join ASEAN was Cambodia

in 1999 which is after the formation of AFTA. To present the robustness to the

above problems, the model is rerun splitting the sample into before and after 1999

and also before and after 2003 in table 5.3.

AFTA remains a significant negative variable for ASEAN A, and a insignificant

variable for ASEAN B. This is consistent with the results presented in the previous

section (5.2). Interestingly the AFTA variable becomes smaller and less significant
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Table 5.3: Difference-in-Difference Model of Inflation and Integration for
ASEAN A and ASEAN B with Different AFTA Implementation Dates

(1) (2) (3) (4)
b/se b/se b/se b/se

AFTA -4.690** 0.682 -2.897* -1.247
(1.800) (1.420) (1.594) (2.062)

Pre 1999 π -0.834*** -0.606***
(0.039) (0.041)

Pre 2003 π -0.867*** -0.811***
(0.039) (0.060)

constant 4.882*** 0.523 4.939*** 3.970***
(1.161) (0.952) (1.051) (1.328)

Observations 32 29 32 29
Adjusted R-squared 0.940 0.901 0.941 0.874

* p <0.1, ** p <0.05, *** p <0.01

Model (1) and (2) uses difference in inflation before and after 1999 and model (3) and (4) uses
difference in inflation before and after 2003. Model (1) and (3) uses ASEAN A sample and model (2)
and (4) uses ASEAN B sample. ASEAN B consists of Indonesia, Malaysia, Philippines, Singapore
and Thailand. ASEAN A includes members of ASEAN B and also Brunei, Cambodia and Vietnam.

as the assumed date for AFTA’s influence on inflation increases. This reflects what

is seen in figure 4.1 which plotted average inflation for each group. Inflation fell on

average across both ASEAN and non-ASEAN countries up to 2003. As such the

difference becomes less pronounced if the date of the policy shift is higher. Positively,

regardless of whether the assumption is AFTA took place in 1992, 1999 or 2003, the

average inflation is still expected to fall.

5.4 Conclusion

The dynamic panel model presented a number of key determinant factors of inflation

including tariffs, high fuel share, globalisation index and GDP per capita. It

highlighted the importance of trade integration, and its instruments were valid

given the Sargan and Hansen test. Furthermore a number of control variables were

shown to have insignificant influences on inflation in ASEAN including AFC and

IT. Alternate integration proxies were shown to be ineffective. Despite existent bias

and strong assumptions, alternate methods also presented tariffs as a significant

variable generally. Overall this implies that changes in tariffs on member countries,

and therefore integration, influences inflation. It also indirectly suggests countries

with already low tariffs, such as Singapore, will have low inflation.

The difference-in-difference model presented a similar argument however it focused
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on the specific policy of AFTA. The model showed that AFTA has led to inflation to

drop on average for the new members of ASEAN. The same cannot be said for the

original ASEAN-5 who did not benefit from AFTA as much. Furthermore removing

AFC was shown to have a limited influence on the results.

Both models are indirectly comparable as the AFTA agreement captured by the

difference-in-difference model, led to a fall in tariffs which can be captured by the

dynamic panel model. For example figure A.2 in the appendix presented that tariffs

on member countries fell on average from 20.185% in 1992 to 1.083% in 2012. This

is a drop of 19.102%. Model (1) of table 5.1 presents a coefficient for tariffs of 0.245

in the context of dynamic panel model. This implies a significant drop in inflation as

a result of tariff reductions. Similarly if we consider difference-in-difference model

(2) in table 5.2, by being a member of ASEAN, average inflation after 1992 is

approximately 7.939% lower. Therefore both analysis are consistent.
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Chapter 6

Conclusion

6.1 Introduction

The aim of this thesis was to present a relationship between ASEAN trade

integration and inflation. The dynamic panel model suggested that inflation falls

when integration increases and countries that are already well integrated have low

inflation. The difference-in-difference model presented that AFTA led to a drop

in inflation for countries that were not well integrated prior to 1992. Section 6.2

summarises key findings, while main contributions, potential future studies and

limitations are discussed in sections 6.3, 6.4 and 6.5 respectively.

6.2 Key Findings

In chapter 2 a research gap of the link between trade bloc integration and inflation

was discussed. Inspired by past papers on inflation targeting (Ball and Sheridan,

2003; Batini and Laxton, 2007; Brito and Bystedt, 2010; Goncalves and Salles,

2008), a general model for inflation was presented in chapter 3. However this model

suffered from an endogeneity bias known as the Nickell (1981) bias. In order to

overcome this problem the dynamic panel model and difference-in-difference model

were proposed. The first method involves introducing additional moment conditions

and instruments, while the second suggested removing the time series component.

Both methods were discussed to highlight their primary advantages and disadvan-

tages. The System Generalised Method of Moments (SGMM) benefited from lower

bias and higher efficiency relative to the Difference GMM (DGMM) method (Soto,

2009). Furthermore it also modelled non-stationary data better. However this came

at the cost of instruments being limited by number of countries, therefore restricting

the amount of variables that could be included. Also it was more variable dependent,

and therefore exposed to problems such as missing data from countries such as

Brunei which lacked a globalisation index.
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Emphasis was placed on exploring the data for the dynamic model prior to analysis

to highlight interesting features. One interesting finding was the potential structural

breaks in inflation around the same time as the Asian Financial Crisis and adoption

of inflation targeting. This motivated the inclusion of these variables in the model.

Furthermore there were fears of a unit root existent in inflation that could lead to

spurious regressions. However these were dispelled by Pesaran (2007) panel unit

root test.

In the SGMM method a number of proxies for integration were introduced including

tariffs on member countries, difference in tariffs between member and non member

countries, intra import openness, intra trade openness and intra import penetration.

Notably of these five proxies, tariffs on member countries was the most effective

explanatory variable for inflation. It remained statistically significant even when

varying control variables and estimation methods. Out of all the controls tested, the

most effective include; high fuel share to represent high energy consuming countries,

GDP per capita to proxy for level of economic development, and globalisation index

to ensure the model is concentrating on the movements of trade integration rather

than globalisation.

The difference-in-difference method was simple and intuitive relative to the SGMM

approach, furthermore it was not dependent on many variables. Another advantage

of the approach is it compares ASEAN countries with a set of control countries.

This allows the model to account for global downwards trends in inflation. The

SGMM model needed to handle this indirectly through the use of control variables.

The disadvantages of the difference-in-difference method is it assumes that most

countries benefited from AFTA by equivalent amounts, doesn’t consider existent

integration and doesn’t recognise that countries joined ASEAN at different times.

To overcome these disadvantages it was recommended that the sample be separated

into two groups, the entire ASEAN (ASEAN A) and just the ASEAN-5 (ASEAN

B).

When using ASEAN A to estimate the model, inflation dropped significantly after

the introduction of AFTA. However when using ASEAN B sample, the estimates

suggest that inflation had not changed significantly. This suggests that AFTA

benefited newer, less integrated ASEAN members more so than the original ASEAN

5. This result was robust to changing the onset of AFTA agreements effect

to take into account times in which members joined, and the conclusion of the

Common Effective Preferential Tariffs (CEPT) reductions in 2003. Similar to the

SGMM method, the difference-in-difference method shows that the process of trade

integration leads to a reduction in inflation.
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Both the dynamic panel approach and difference-in-difference approach were

consolidated to find that they provided similar results. Dynamic panel model

predicts a drop in inflation as a result of the average drop in tariffs on member

countries since AFTA formed in 1992. The difference-in-difference method predicts

a 7.939% drop in inflation as a result of the AFTA agreement. Both imply that

already well integrated ASEAN members have low inflation. Furthermore, both

suggest that the process of increasing integration leads to a fall in inflation. This

suggests that despite using different methods, the results coincide presenting some

element of robustness.

6.3 Contribution

This study focuses on trade blocs and inflation, which has not been considered in

the past. As such it introduces methods to try and estimate the effects of trade bloc

integration which are broadly applicable to other contexts. Furthermore it examines

a contemporary question of whether or not ASEAN will benefit from forming as

ASEAN Economic Community (AEC) in 2015.

Dynamic Panel Approach for Trade Bloc Integration

System Generalised Method of Moments (SGMM) has been used for inflation

targeting and general openness studies in the context of inflation modelling. The use

of SGMM for trade integration and inflation has not been visited in past papers. By

using ASEAN, countries in the sample are more directly linked than other papers

such as Brito and Bystedt (2010) who uses emerging economies, and Bowdler and

Malik (2005) who uses OECD economies. With minor modifications to variable

choice, the use of SGMM can be applied to output growth, output growth volatility,

inflation and inflation volatility for other trading blocs.

Difference-in-Difference Approach for Trade Bloc Integration

An alternate approach is provided by considering the AFTA agreement as a policy

change. This approach has also not been used in the context of trade integration

and inflation before. Part of the reason is that trade agreements, while they are a

policy shift, tend to have a more gradual impact. However this model does present

the concept of whether or not AFTA countries have significantly less inflation than

control countries. This was shown to be the case for new members by using the

55



technique with two different samples.

Trade Bloc Integration vs Global Openness

While there have been a number of studies on openness and inflation, none have

considered trade blocs. Integration is interesting because there is controversy

around it. Becoming more integrated is sometimes seen as a movement away from

globalisation. This study tries to capture this interesting link by looking at both

trade bloc integration and globalisation in the context of a dynamic panel model.

New Measures of Trade Bloc Integration

Due to difficulty in measuring trade bloc integration, a number of new measures

were devised. These include intra import openness, intra trade openness and intra

import penetration. Taking into account controls for globalisation, these measures

were successful in explaining the reason for integration. Furthermore to capture

integration a unique proxy was considered, and this was the tariffs on member

countries and the difference between tariffs on member countries with non-member

countries. These measures are easily applicable to new trade bloc studies.

How will further integration by ASEAN impact inflation?

This study answers an interesting question by suggesting that further integration

leads to reduced inflation. This is an additional argument for trade integration, and

suggests that all else equal it is in ASEAN’s best interest to form AEC. The main

benefit is on average members will face lower inflation.

6.4 Future Studies

As the area of trade integration and inflation is still relatively underdeveloped there

is a lot of opportunity for future studies such as focusing on; inflation volatility,

ASEAN’s wider integration and the impact of the trade bloc on other macroeconomic

variables such as output growth.
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Volatility Estimation

In addition to modelling inflation, the original intention was to also consider

volatility. However due to the limitation of current statistical methods and available

data, it was chosen not to do this. A brief history is required to highlight the

limitation.

There are two main methods for calculating unobserved inflation volatility (Rother,

2004); unconditional or conditional. The unconditional method involves separating

the data into windows, where volatility is determined by sample standard deviation

within that period. On the other hand, conditional methods involves using standard

deviations of one-step ahead forecast errors of a inflation forecast model.

The problem with the unconditional method is the low frequency of inflation data.

While it is possible to take monthly data and calculate volatility on an yearly basis

as done by Rother (2004), 12 data points isn’t enough to claim sample standard

deviation is the same as volatility. Using such a small sample will lead to shocks

having a large impact on volatility that in daily data would not. Bowdler and Malik

(2005) used windows of 5 years with quarterly data, but this is difficult to obtain

prior to 1980 for some ASEAN countries.

The conditional method is better, however there aren’t many techniques that

combine GARCH with instrumental variables. For example using the GARCH

method with errors from a standard regression assumes that the residuals behave

in a way different to one with a underlying method based of instruments. Since

the inflation volatility model should build of the mean inflation model, this does not

make sense. Also a key focus of this thesis is to remove endogeniety, as such it would

be counter intuitive to use a model that does not take into account instruments in

the underlying process.

ASEAN’s Wider Integration

ASEAN has attempted to integrate further with other countries such as China as

discussed in the literature review, section 2.2.2. This has not been captured by this

model. The inclusion of other countries into the model would be ideal if it increases

the number of countries and maintains the trade bloc theme. However the problem is

that these newer agreements have varying degrees of integration that can be difficult

to measure. For example determining average tariffs for member countries as well as

the measure for intra import value. In order to incorporate these newer countries,
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alternate models and methods would be ideal.

Expanding Impact of ASEAN Trade Integration to Other Macroeconomic

Variables

Studying inflation gives a restricted view of the impacts of trade integration. While

inflation may have reduced, it doesn’t discuss if output growth increased. The

benefit of the SGMM model is it allows simple alteration of dependent variables as

seen in Brito and Bystedt (2010) whom used inflation, inflation volatility, output

growth and output growth volatility with the same independent variables. This has

not been done in this thesis to maintain focus, and is left for further studies.

6.5 Limitations

The choice of countries restricts data used for the model, it also leads to the

problem of missing data. The focus of the dynamic panel model is ASEAN

countries, restricting countries to a maximum of 10. Laos and Myanmar were not

included because they behave differently in relation to integration as highlighted in

section 4.2.6. Brunei was excluded because it did not have a globalisation index.

This means there was only 7 countries. This limits the SGMM model, by reducing

available instruments. Furthermore despite Monte Carlo experiments suggesting

otherwise (Sarafidis et al., 2009; Soto, 2009), ideally the number of countries should

be closer to the number of years in the sample. Also there was missing data for

both trade and tariffs. This was primarily for the smaller countries. The method

of overcoming missing data has the potential to effect results even if by a small

amount.
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Appendix A

Chapter 3

A.1 Tables

Table A.1: Year of Joining ASEAN and Inflation Targeting Adoption

Country ASEAN IT Reference (IT)

Brunei Darussalam 1984 na Tang (2008)
Cambodia 1999 na Tang (2008)
Indonesia 1967 2005 Alexandra et al. (2011)

Lao P.D.R. 1997 na Tang (2008)
Malaysia 1967 na Goncalves and Salles (2008)
Myanmar 1997 na na

Philippines 1967 2002 Goncalves and Salles (2008)
Singapore 1967 na Lin and Ye (2009)
Thailand 1967 2000 Lin and Ye (2009)
Vietnam 1995 na Tang (2008)

The Reference (IT) column refers to studies where inflation targeting is declared to have

been initiated in that particular year or to not have been adapted.
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Table A.2: Data Source

Data Series Data Source

Average Consumer Price
Index (Annual)

International Monetary Fund (2013)

Tariffs Asia-Pacific Economic Cooperation (2013);
Hapsari and Mangunsong (2006); Ministry
of International Trade and Industry (2008);

Ng (2011); Tongzon (2004); Urata and
Okabe (2013)

Imports and Exports Research Institute of Economy, Trade and
Industry (2012)

GDP International Monetary Fund (2013)
Globalisation Index Dreher (2006)

Manufacturing value added World Bank (2013)
Agriculture value added World Bank (2013)

Fuel Imports World Bank (2013)
Exchange Rates World Bank (2013)

Exchange Rate Regimes Bonnang (2009); Kapur (2007); Nguyen
et al. (2011); Reinhart and Rogoff (2009)

GDP per Capita, PPP World Bank (2013)
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A.2 Figures

Figure A.1: Inflation in ASEAN Member Countries (%)

Source: Constructed using index of average consumer price (annual) from International Monetary
Fund (2013). Transformed inflation obtained using formula 4.1.

In figure A.1 the shaded area represents when the country adopted inflation targeting.

The vertical red line indicates date of joining ASEAN. Exact dates are shown in table

A.1. Vertical green line at 2003 represents CEPT 0-5% for ASEAN-6.
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Figure A.2: ASEAN Tariffs on Member Countries (TMi,t) and Difference
in Tariffs between Member and Non-Member Countries (TMi,t − TNMi,t)
(%)

Source: Constructed using data collected by Ng (2011) and secondary sources outlined in section
4.2.2.

In figure A.2 the vertical red line indicates date of joining ASEAN. Exact dates are shown

in A.1. Vertical green line represents CEPT 0-5% for ASEAN-6.
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Figure A.3: Intra Import Openness (IMOi,t), Intra Trade Openness
(ITOi,t) and Intra Import Penetration (IMPi,t) (%)

Source: Constructed using the database Research Institute of Economy, Trade and Industry (2012)
for import and export data and International Monetary Fund (2013) for GDP data.

In figure A.3 the vertical red line indicates date of joining ASEAN. Exact dates are shown

in A.1. Vertical green line represents CEPT 0-5% for ASEAN-6.
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Figure A.4: Globalisation Index (globindexi,t) (%)

Source: Constructed using the KOF Index of Globalisation from ETH Zürich (Dreher, 2006).

Due to unavailable data the grey shaded area is constructed by extrapolation using linear

regression with time trend variable similar to equation A.1.
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Figure A.5: Manufacturing, value added (% of GDP) (manugdpi,t)

Source: Manufacturing value added as % of GDP constructed using data from World Bank (2013).
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Figure A.6: Agriculture, value added (% of GDP) (agrigdpi,t)

Source: Agriculture value added as % of GDP constructed using data from World Bank (2013).
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Figure A.7: Fuel Imports as % of Merchandise Imports

Source: Constructed using data from World Bank (2013). Fuels comprise the commodities in SITC
section 3 (mineral fuels).

In figure A.7 if the countries fuel import share is above the horizontal green line (13.015%)

then the dummy variable for high fuel share is equal to 1, otherwise it is 0.
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Figure A.8: Managed and Freely Floating Exchange Rates

Source: Exchange rates constructed using data from World Bank (2013). Most exchange rate regime
information was obtained from Reinhart and Rogoff (2009). Cambodia, Singapore and Vietnam’s
regime prior 2002 is from Bonnang (2009), Kapur (2007) and Nguyen et al. (2011) respectively.

In figure A.8 the shaded area represents period of fixed or pegged exchange rates.

Unshaded area is where the dummy variable for floating exchange rate is equal to 1.
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Figure A.9: GDP per Capita, PPP (Current International $) (000’s)

Source: GDP per capita constructed using data from World Bank (2013).
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A.3 Missing Data for Intra Imports

The variables used to construct formulas for intra import openness (4.3), intra trade

openness (4.4) and intra import penetration (4.5) have missing data. Intra-ASEAN

trade in particular has limited data points. All countries lack 2012 data, and Brunei,

Cambodia and Vietnam have gaps. Brunei won’t be considered in detail because it

lacks data in globalisation index for the dynamic panel model. In contrast to intra

trade, total import trade data is generally more abundant. Linear interpolation was

used to overcome missing data in between points:

yt = yt−1 + (yeart − yeart−1)
yt+1 − yt−1

yeart+1 − yeart−1

Where y is the value of the wanted date, for example intra imports for a year where

value is not known. The variable year represents the date where data is not available.

Figure A.10: Intra Import to Total Import Share for ASEAN members

Source: Constructed using the database Research Institute of Economy, Trade and Industry (2012).

Data was also missing mainly for 2012, and prior to data collection beginning; for

example Cambodia intra Asean trade data began in 2000. Cambodia in particular

lacked a lot of information, and in order to estimate the gaps would require long
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term forecasts which is not possible given such a small number of data points. As

such total trade was used to fill the voids, with intra-trade being calculated as

34.885% of the total trade (which is more easily accessible). This percentage was

based of the mean of the intra-trade to total trade ratio. Similarly Vietnam used

23.291% of its total trade. Despite the large proportions of 34.885% and 23.291%

and the assumption of its value being constant, it seems reasonable given other

member countries import share ratios as shown in figure A.10. Notably the values

don’t deviate much from the mean. Some countries such as Indonesia, Malaysia and

Philippines faced slight upwards trends. However at the same time other countries

in the sample remained relatively constant.

After using total trade data and interpolation to reduce missing data, extrapolation

was used to obtain data in 2012. This method of simple regression is fine for short

term forecasts, but not ideal for the long run:

ln(yt) = α + βyeart (A.1)

Where α and β were estimated by least squares. Using the above mentioned methods

the intra-ASEAN import openness, trade openness and penetration missing values

were filled. Log was used to recognise the value is always positive. To obtain

predicted value, exponential of forecast was taken.
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Appendix B

Chapter 4

B.1 Alternate Dynamic Panel Estimations

Table B.1: SGMM Model of Transformed Inflation with IMO, ITO and
IMP as Integration Variables

(1) (2) (3) (4) (5) (6)
b/se b/se b/se b/se b/se b/se

Lagged π 0.390*** 0.349*** 0.394*** 0.394*** 0.363*** 0.392***
(0.099) (0.090) (0.082) (0.078) (0.080) (0.069)

ITO -0.176* -0.188*
(0.079) (0.090)

GDP per capita -0.006 -0.094* -0.115 -0.005 -0.096* -0.127
(0.050) (0.044) (0.071) (0.057) (0.045) (0.076)

High Fuel Share -1.095 -0.623 0.431 -1.254 -0.757 0.332
(1.589) (1.546) (1.137) (1.912) (1.790) (1.347)

Floating Exchange Rate -1.792 -1.812 1.293 -1.663 -1.628 1.513
(1.897) (1.253) (1.193) (2.038) (1.409) (1.302)

Glob. Index 0.146** 0.145** 0.047 0.152** 0.148** 0.050
(0.060) (0.054) (0.035) (0.062) (0.059) (0.036)

IMP -0.253* -0.263*
(0.119) (0.138)

TM - TNM -0.020 -0.034
(0.128) (0.141)

Observations 140 140 140 140 140 140
Instruments 7 7 7 7 7 7
Sargan Test 0.041 0.094 0.064 0.028 0.051 0.041
Hansen Test 0.204 0.283 0.200 0.240 0.287 0.238

* p <0.1, ** p <0.05, *** p <0.01

Note: Instruments discussed in section 3.3.2. Model (1), (2) and (3) use transformed inflation as
dependent variable, model (4), (5) and (6) use untransformed inflation.
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Table B.2: SGMM Model of Untransformed Inflation and Integration

(1) (2) (3) (4) (5)
b/se b/se b/se b/se b/se

Lagged π 0.277*** 0.284*** 0.283*** 0.288*** 0.270***
(0.056) (0.052) (0.051) (0.055) (0.046)

TM 0.313** 0.341*** 0.340*** 0.290 0.430***
(0.117) (0.084) (0.088) (0.198) (0.078)

GDP per capita -0.110* -0.072* -0.081 -0.043
(0.055) (0.036) (0.085) (0.070)

High Fuel Share 2.820** 1.894** 1.966** 1.494* 1.654
(1.126) (0.700) (0.622) (0.733) (1.100)

IT -1.924 1.095
(1.721) (2.826)

Glob. Index 0.045* 0.025 0.040 0.024 0.011
(0.020) (0.029) (0.089) (0.029) (0.007)

Floating Exchange Rate 0.849
(2.162)

Manufacturing to GDP -0.011
(0.219)

Agriculture to GDP 0.062
(0.119)

Observations 140 140 140 140 140
Instruments 7 7 7 7 7
Sargan Test 0.293 0.283 0.287 0.280 0.669
Hansen Test 0.376 0.356 0.360 0.350 0.422

* p <0.1, ** p <0.05, *** p <0.01

Note: Instruments discussed in section 3.3.2, instead of using transformed inflation as a GMM
instrument, untransformed inflation is used to reflect change in dependent variable.
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Table B.3: SGMM Model of Transformed Inflation with Varying AFC
Specifications

(1) (2) (3) (4)
b/se b/se b/se b/se

Lagged π 0.294*** 0.281*** 0.285*** 0.263***
(0.053) (0.049) (0.040) (0.059)

TM 0.324** 0.280*** 0.224*** 0.273***
(0.096) (0.055) (0.055) (0.056)

GDP per capita -0.044 -0.080** -0.070** -0.078**
(0.029) (0.030) (0.022) (0.028)

High Fuel Share 1.312 1.692** 2.428*** 2.111*
(0.901) (0.648) (0.659) (0.895)

Post AFC 2.102
(2.097)

Glob. Index 0.005 0.039** 0.024* 0.034*
(0.026) (0.015) (0.013) (0.015)

AFC 97 -0.971
(0.768)

AFC 97 + 98 7.515
(6.083)

AFC 97 + 98 + 99 1.644
(3.182)

Observations 140 140 140 140
Instruments 7 7 7 7
Sargan Test 0.363 0.440 0.449 0.433
Hansen Test 0.391 0.440 0.562 0.430

* p <0.1, ** p <0.05, *** p <0.01

Note: Instruments discussed in section 3.3.2.
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Table B.4: Various Models of Transformed Inflation and Integration

(1) (2) (3) (4) (5) (6)
SGMM DGMM OLS CE CTE BC-LSDV

b/se b/se b/se b/se b/se b/se

Lagged π 0.285*** 0.353** 0.361*** 0.321*** 0.359*** 0.423***
(0.040) (0.127) (0.036) (0.065) (0.044) (0.082)

TM 0.224*** 0.390 0.138*** 0.370* 0.304*** 0.306
(0.055) (0.492) (0.029) (0.190) (0.043) (0.212)

Glob. Index 0.024* 0.290 -0.052 0.175 0.154 0.131
(0.013) (0.413) (0.075) (0.233) (0.319) (0.191)

High Fuel Share 2.428*** -0.880 1.117* -0.163 -0.941* -0.346
(0.659) (0.743) (0.462) (0.927) (0.450) (1.773)

GDP per capita -0.070** 0.093 0.003 0.086 0.077 0.041
(0.022) (0.059) (0.083) (0.048) (0.135) (0.179)

AFC 97 + 98 7.515 5.806 3.627 3.678 1.685 4.362*
(6.083) (7.464) (2.722) (2.522) (6.892) (2.411)

Observations 140 133 140 140 140 140
Instruments 7 7
Sargan Test 0.449 0.005
Hansen Test 0.562 0.266
AR(1) 0.183
AR(2) 0.756
R-squared 0.294 0.300 0.345

* p <0.1, ** p <0.05, *** p <0.01

Note: Constants were omitted for model (3), (4) and (5). Clustered standard errors were used for
those three models. Country effects were omitted for model (4) and country and time effects were
both omitted for model (5). Standard errors for model (6) are obtained through bootstrap method
with 1000 iterations. Underlying 2 stage least squares equation for model (6) instruments first
difference of πi,t−1 with the first difference of other explanatory variables. Model (2) includes the
same instruments as model (1) with the inclusion of πi,t−3, this is to report Sargan and Hansen
test. Note model (3), (4) and (5) suffer from endogeniety bias. Model (6) unrealistically assumes
strict exogeniety in variables. By using DGMM, model (2) suffers from weak instruments relative
to SGMM as discussed in section 3.3. Furthermore the Sargan test rejects the null of exogeneity
of instruments.
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