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Benign Neglect or Malign Select?: Entry Cost to GATS/WTO 

 

KeukJe Sung 
Kyung Hee University 

kjsung@khu.ac.kr 

 

WTO was established in 1995 and as many as 36 new members joined WTO until 

December 2017. Thus it would be interesting to see if new members have committed 

higher or lower levels of market opening compared to the original members. In this regard, 

a sophisticated scoring scheme is needed to quantify market opening commitments. After 

proper econometric model is established for the original members, same model can be 

applied to the new members for comparison. It was found that new members committed 

a much higher level of commitment than the original members. In addition, it was also 

found that transition economies committed higher levels than the non-transition economies. 

More interesting finding is that among the new members, the larger the economies or the 

larger the trading volume are, the closer was the level of commitment to the predicted 

level. Then the question is whether this difference was due to benign neglect by the new 

members or due to malign select by the original members.  

Keywords: GATS, WTO, Entry Cost, Specific Commitments, Newly Acceding Members 

JEL Classification: F13, F14, L80 

 

I. INTRODUCTION 

 

It is generally acknowledged that a newly acceding member to any international 

institutions pays higher cost compared to the original members in order to accede 

to such an institution. World Trade Organization (WTO) was established in 1995 

with 128 original members, and has accepted 36 new members until December 

2017. Thus a question arises if those 36 members have committed higher level of 

market opening compared to the original members. It would be interesting if all 

commitments including tariff rates and other obligations under the WTO agreements 

are taken into consideration, but in this paper, the focus will be on the service sector 

commitments. 
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When reading the market opening commitment by the new members (in the 

National Schedules of commitment), one cannot avoid noticing that the level of 

commitment by the new members is comparatively higher than, and widely different 

from those of the original members. In this regard, in this paper, an attempt will be 

made to quantify the level of commitment by the new members in services sector 

and then to compare it to those of the original members. If the commitment level 

is relatively higher for the new members, then another question arises as to whether 

there is any variance in the level of commitment among the new members, and 

whether this was due to benign neglect by the new members, or due to malign 

select by the original members. 

 

II. LITERATURE REVIEW AND METHODOLOGY 

 

Market opening commitments in the services sector are inscribed in the National 

Schedules of commitment submitted by each WTO member. There are listed 155 

detailed service sectors, and these can be grouped into 56 broader sectors and 

finally into very broad 12 sectors1. The sectors for market opening are to be chosen 

by the members, and government measures which restrict foreign suppliers in 

providing service to local consumers are to be listed in two columns (market access 

and national treatment columns). Provision of service under the GATS (General 

Agreement on Trade in Service) is allowed in 4 different modes; cross-border supply, 

consumption abroad, commercial presence and movement of natural persons. The 

restrictive measures for each sector are to be listed in negative format2 in 8 categories 

since there are 4 different modes and 2 columns.3  

 

1 Sectoral classification List, Note by the Secretariat, MTN.GTS/W/120, 10 July 1991 

2 If there are no restrictions, then the entry is “none” or “no restrictions”. Of course, this does not 

mean there are no regulations; instead it means that the regulations do not involve quantitative 

limitations nor discriminatory limitations against foreign service providers. 
3 For more detailed explanation of how commitments are recorded, please refer to Bernard Hoekman, 

“Assessing the General Agreement on Trade in Services”, Chapter 4 in Martin, W. and L. A. 
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In order to quantify the commitment level, some scoring scheme should be 

developed. The first attempt was made by B. Hoekman4 and he assigned the value 

of 1 for each mode of supply in each sector if there are no restrictions in the market 

access or national treatment columns. If there are no commitments at all (i.e. the 

entry inscribed “unbound”), then the value of 0 was assigned. All the remaining 

cases were assigned the value of 0.5. Thus, for each sector, there will be 4 values 

(one value for each mode of supply), and each value will be 0, 0.5 or 15. It is true 

that assigning such values of 0.5 can be quite arbitrary, considering the different 

nature of the restrictions. Thus, a simpler scheme of just counting the number of 

entries where some commitments were made; that is, as long as the entry is not 

“unbound”, then the value of 1 is assigned. Roman Grynberg, Victor Ognivtsev and 

Mohammad A Razzaque6 (GOR hereafter) followed this scheme. This is simpler to 

implement, and the GOR claimed that the results from their scheme and Hoekman’s 

were not much different. 

The main purpose of Hoekman’s paper was to analyze the level of liberalization, 

taking into consideration the level of economic development and the size of the 

economy, for 97 original members of the WTO. In contrast, GOR’s main purpose 

was to measure the entry cost to the new members to GATS; that is, they estimated 

the commitment level by the new members, and then compared it to those of the 

original members. Their analysis covered the period from 1996 to 2001, a year 

before Doha Development Agenda (DDA) negotiation started. There were 16 new 

members until that year. Another attempt has been done by Adlung in 2005, assessing 

the progress of DDA negotiation in the services sector. His paper basically adopted 

GOR scoring scheme, but the nature of entries was also classified, although no 

scoring was attempted for these different entries. The paper also analyzed the level 

of commitment by the 20 new members until 2005. The main conclusion of these 

 

Winters. (eds.), The Uruguay Round and the Developing Countries, 1996, Cambridge University 

Press. 
4 Bernard Hoekman, op cit 
5 Each column would have 4 values; if market access is analyzed, there will be 4 values for each 

sector, but if market access and national treatment are both analyzed, there will be 8 values. 
6 Roman Grynberg, Victor Ognivtsev and Mohammad A Razzaque, “Paying the Price for Joining 

the WTO; A Comparative Assessment of Services Sector Commitments by WTO Members and 

Acceding Countries”, 2002, Economic Paper 54, Commonwealth Secretariat. 
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3 papers was that the original members did not commit high level of liberalization, 

commensurate to their level of development or the size of the economy, while new 

members were requested a much higher level of commitment. 

In estimating the level of commitment, assigning values of 0 or 1 seems to ignore 

the differences in the entries (nature of restrictive measures). Thus, in this paper, 

basically Hoekman’s scheme of assigning values 0, 0.5 or 1 is adopted, and same 

weight was given to market access and national treatment columns. For each 

column, there are 4 modes of supply, and each mode will be given 0, 0.5, or 1 

depending upon the nature of the entry. Thus, as in Hoekman’s paper, there were 

620 entries in most detailed sectoral analysis (155 sectors and 4 modes)7, but in 

this paper, there are 1,240 entries as there are 2 columns (and 155 sectors and 4 

modes). The scoring scheme here would produce various values from 0 to 1 in the 

unit of 0.25, since market access and national treatment commitments were separately 

evaluated, while Hoekman scored market access and national treatment as one 

commitment; thus, 0, 0.25, 0.5, 0.75 and 1 scores were possible for each sector8.  

In this paper, European Union was not counted as a separate member; instead, all 

12 members of the European Commission (at the time of accession) were considered 

as separate members9. Thus, there were 163 WTO members for consideration, and 

36 of them were new members10. In Hoekman’s paper, the data are mainly those 

of pre-1994, while they were mostly of 1997 in GOR’s paper. In contrast, in this 

paper, all the data here are as of the date of their accession, using 2005 constant 

US dollars. 

Main differences in this paper from previous studies include 1) all 164 WTO 

members’ commitment was evaluated 2) Hoekman’s scoring scheme was employed 

for all market access and national treatment columns, all modes of supply and all 

 

7 When either market access or national treatment is analyzed. 
8 See Annex I for Possible Scores under Different Schemes. Total number of cells is 202,120. 
9 EU as a whole is a huge economy, and can possibly distort the analysis the analysis. Also, when 

some members committed in full, but if some members did not, then appropriate scoring may not 

be given; in most cases, the scoring will be biased toward lower level of commitment. Careful reading 

of EU’s national schedule allowed dis-aggregation into individual schedules. This disaggregation 

also provides a larger number of observations. 
10 Total number of pages for National Schedules for all WTO members is about 6,000. 
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subsectors, and 3) data used here are for the year accession (please refer to Table 

1 below). 

 

Table 1. Comparison with Previous Analysis 

 Hoekman GOR Adlung This paper 

WTO members 97 144 
128 and conditional 

DDA* offers 
164 

Scoring 0, 0.5, 1 0, 1 Qualitative 0,0.25, 0.5, 0.75, 1 

Date of data 
Same year before 

1994 

Same year as 

of 1997 
n/a 

Date of accession in 

constant 2005 dollars 
*DDA: Doha Development Agenda 

 

III. QUICK COMPARISON OF COMMITMENT LEVELS 

 

As mentioned in the previous Section II, values of 0, 0.5 and 1 were assigned to 

each of 8 entries in each of 155 sectors for each member. The next task is to assign 

weights to each entry and sector. In this paper, first, equal weights were given to 

entries; that is, each mode and each column were given the same weight. In the 

case of sectors, equal weights were given within subsectors. For example, if there 

are 6 subsectors in a sector, then all subsectors were given 1/6 of weight. If there 

are 11 sub-subsectors in a subsector, then each 11 sub-subsector was given 1/11 

weight in that subsector. Thus, when all 155 sectors were considered, each sector 

was given 1/155 weight. When 56 sectors were considered, then each 56 subsector 

was given 1/56 weight, and within each subsector, each sub-subsector was given 

the same weight. Hoekman proposed a different weight scheme, reflecting the 

volume of international trade in services, to 56 subsectors11. Such weights were 

also used in this paper for comparison. Thus, in all, there are 4 different scores of 

commitment, depending on the number of sectors for consideration; 12 sector, 56 

sector, weighted 56 sector and 155 sector. Quantified level of commitment 

following the scoring scheme here will be called commitment scores.  

 

11 Hoekman, pp. 352-253, op cit. 
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In this section, commitments scores will be analyzed based on the average score. 

This analysis is simple and intuitive, and thus can give us directions for further 

analysis. But more rigorous analysis would wait until the following sections. Table 

2 below is a quick view of comparing the average commitment scores of the 

original members (OMs) and new members (NMs), for each sectoral classification. 

Regardless of the sectoral classification, it is surprising to find that NMs, on average, 

committed more than twice the original members, and the ratios remained quite 

stable around 230%. As pointed out in previous studies, it is confirmed here again 

that new members paid higher price, although more rigorous analysis is needed. 

Since GOR already pointed out that NMs (before DDA negotiation) committed 

higher levels of market opening, it would be interesting to see if this trend 

continued. In Table 2 below, there are NM (new members), NT12 (new members 

in transition) and NN (new members not in transition); -A and -B mean (new) 

members after 2002 (after DDA), and -B means (new) members before 2002.  

Rows 2 in Table 2 showed that the trend has been lowered slightly, about 5%, 

after 2002, but not obvious enough. In the course of reading the national schedules, 

it was also noted that NMs whose economies were in transition usually committed 

a higher level of commitment. Thus, a comparison was made among NMs between 

transition economies and non-transition economies (NT and NN), and the result is 

in the row 3 of Table 2. It turned out that transition economies showed more than 

30% commitment scores than the non-transition economies. Regarding whether 

transition economies committed higher level after DDA, row 4 shows that there 

were some reductions in their commitment, not as high as before. 

 

 

 

 

 

 

12 From planned to market economies. China and Vietnam were not classified here as transition 

economies, since their economies turned toward market economies more than 20 years before 

accession. As one referee pointed out, China and Vietnam were classified as non-market 

economies during accession. Classifying these two economies, changed the ratios, but only 

slightly. In the fourth row of Table 2, the numbers were 1.23, 1.26, 1.24 and 1.33; in the last row, 

they were 0.84, 0.84, 0.93 and 0.86. 
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Table 2. Comparison of Commitment Scores with New WTO Members 

Category 12 sector 56 sector Weighted 56 sector 155 sector 

Ratio=NM / OM 2.29 2.35 2.37 2.31 

Ratio=NM-A/ NM-B 0.95 0.95 0.99 0.97 

Ratio=NT / NN 1.30 1.33 1.29 1.41 

Ratio=NT-A/ NT-B 0.80 0.80 0.90 0.82 

Source: calculation by the author 

 

Since the above comparison did not take the differences in economic development 

or size of the economy, we may not conclude that NMs really paid higher price. 

Table 3 is the comparison among OMs and NMs according to their level of 

development (in terms of per capita income) at the time of accession. It is quite 

evident that at all levels of economic development, NMs committed higher levels 

of market opening, and also that the lower the levels of income, the higher the 

levels of commitments. 

 

Table 3. Comparison of Commitment Scores by Income Levels13 

Category Ratio 12 sector 56 sector Weighted 56 sector 155 sector 

High Ratio=NM/OM 1.29 1.31 1.33 1.35 

Upper Middle Ratio=NM/OM 2.91 3.03 2.80 2.64 

Lower Middle Ratio=NM/OM 3.10 3.27 3.42 3.10 

Low Ratio=NM/OM 3.95 4.16 5.02 4.90 

Source: calculation by the author 

 

In summary, there are 5 observations for various commitment scores between 

OMs and NMs, and among NMs. 

 

Observation 1: NMs generally committed higher levels than OMs did 

Observation 2: NMs acceding after 2002 committed less than NMs acceding 

before 2002 

 

13 The classification is from World Bank, and changes year by year; here, the classification is at the 

year of accession. 
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Observation 3: Transition economies committed higher levels than non-transition 

economies among NMs 

Observation 4: Transition economies acceding after 2002 committed less than 

other transition economies acceding before 2002 (among NMs) 

Observation 5: Lower income members committed relatively more than the 

higher income members among NMs 

 

IV. DEEPER ANALYSIS OF COMMITMENT LEVELS OF ALL MEMBERS 

 

Tables in the previous section revealed interesting results; if you join as a new 

member, your commitment level will be higher; if your economies were in transition, 

you committed more; and if your level of income is lower, you committed more. 

Of course, simple comparison of commitment scores in the above with averages would 

not justify all such conclusions. More rigorous analysis is needed to substantiate 

such conclusions. Thus, for more rigorous statistical analysis, several possible 

factors were considered which may affect the level of commitment. Such factors 

included; 

 

1. per capita income 

2. gross domestic product (GDP) 

3. amount or percentage of exports of goods and services to GDP 

4. amount or percentage of imports of goods and services to GDP 

5. amount or percentage of of total trade of goods and services to GDP 

6. amount or percentage of services trade to GDP 

 

Next step for statistical analysis is to set up a functional form14 between these 

variables. Simplest functional form is linear equation, and more sophisticated one 

would be log-linear. Linear equation has statistical implication that it is a first-

 

14 Statistical analysis requires underlying theoretical model, however, in this paper, only ad hoc 

modelling is pursued. Most of the literature above adopted this simple ad hoc modelling. 
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order approximation to any arbitrary function, while the log-linear equation is 

second-order approximation15. In this paper, only log-linear model was adopted16, 

since it has statistical implication of general approximation of a higher degree. All 

the data are basically from Penn World Table 8.0 and World Bank Data, at the time 

of accession17.  

There are 4 different commitment scores depending on the sectoral classification 

(12 sector, 56 sector, weighted 56 sector and 155 sector), and 7 explanatory variables (or 

11 depending on whether % or actual amount was used), thus numerous combinations 

of variables would produce different results. After several preliminary estimation 

works, it was found that the choice of different commitment scores (depending on 

sectoral classification) hardly produced different results18. Based on this, only weighted 

56 sector scoring was used for further statistical analysis, which may make more sense 

since different weights reflected the world trading volume19. Among the explanatory 

variables, correlation coefficients among variables from 2 to 6 turned out very high, 

ranging from 0.89 to 1.00. Considering that a member with larger import volume has 

accumulated more experience in domestic regulation and been exposed to international 

trading, import value was chosen as other important variable to explain market opening 

commitments. Thus, personal income and import volume were chosen as explanatory 

variables, and weighted 56 sector scores as dependent variable. All the data for 

analysis are reported in the Annex III20. 

 

15 In the literature, log-linear estimation is frequently used to calculate the elasticity of substitution. 

It is true that log-linear functional form assumes linear homogeneity, or constant elasticity of 

substitution. To be more precise, these are Taylor’s series second-order approximation. For rigorous 

discussion, please refer to R. Fare and K. Sung, “Second-order Taylor’s Series Approximation and 

Linear Homogeneity,” September 1986, Mathematical Equations, Ontario, Canada. 
16 GOR paper mentioned in Section II employed linear-log model, claiming that log-linear model 

entails non-normality of error terms, let alone constant rate of substitution. GOR’s linear-log 

model has been tested together during the econometric analysis here, but as has been pointed out 

by GOR, such a model could not satisfy Ramsey’s RESET test for model specification. 
17 Some members’ data are missing or not available, and in these cases, the data most adjacent years 

were used. Such cases were less than 1%. For details, please refer to Annex II, Data Collection. 
18 This may be rather encouraging, as this rather shows robustness of the scoring schemes. 
19 This was also true in Tables 2 and 3 in the previous section. 
20 Due to lack of data, Liechtenstein and Yemen were excluded. Thus from 163 members, 161 

members were included for this estimation. 
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Log-linear model with two explanatory variables, separately and jointly, was 

tested for all WTO members. There would be three equations: Equation I only with 

personal income (PC), Equation II only with import volume (IM), and Equation III 

with personal income and import volume together.  

 

log(56w) = + *log(PC) +                          (Equation I) 

 

log(56w) =  + *log(IM) +                        (Equation II) 

 

log(56w) =  + *log(PC) + *log(IM) +      (Equation III) 

 

Table 4. Regression Result for All WTO Members 

Coefficients Equation I Equation II Equation III 

Intercept  
0.233 -1.425*** -1.265*** 

(1.28) (-3.93) (-3.47) 

Estimate of  
0.325*** 

- 
0.144*** 

(6.30) (2.32) 

Estimate of  - 
0.284*** 0.217*** 

(7.72) (4.66) 

Adjusted R2 0.19 0.27 0.29 

(t-values are in the parenthesis) 

 

All three equations produced meaningful results, except the intercept was not 

significant in equation I (see Table 4). In contrast, equations II and III all showed 

reliable estimates. Since Equation III has higher R2 and more variables, it was 

chosen, although the difference between equations is not big. In equation III, the 

coefficients for personal income and import volume are all positive; implying that 

the higher the personal income and the larger the import volume, the higher the 

level of commitment. This may confirm to the general impression prevailing in the 

profession. 

One simple way of verifying whether NMs have made higher level of commitment 

is to introduce dummy variables for accession, and check the significance of the 

estimates. Equation III-1 introduced a dummy for the intercept, while Equation III-

2 introduced dummies for intercept, slopes of personal income and import volume. 
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Following Table 5 is the summary of dummy variable test; all dummies showed 

significant estimates, except the slope of personal income. 

 

log(56w) =  +  *log(PC) + *log(IM) + d +         (Equation III-1) 

 

log(56w)=+*log(PC)+*log(IM)+d+d*log(PC)+d*log(IM)+  (Equation III-2) 

 

Table 5. Analysis of All Members with Dummy Variable 

Coefficients Equation III-1 Equation III-2 

Intercept:  
-1.559*** -2.039 

(-5.61) (-6.89) 

Dummy intercept: d 
0.667*** 3.592*** 

(10.89) (5.10) 

Estimate of  
0.186*** 0.175*** 

(3.93) (3.46) 

Dummy slope of PC: d - 
-0.141 

(-1.160) 

Estimate of  
0.217*** 0.270*** 

(6.15) (6.95) 

Dummy slope of IM: d - 
-0.252*** 

(-3.20) 

Adjusted R2 0.59 0.63 

(t-values are in the parenthesis) 

 

Since the dummies for intercepts in Equation III-1 and III-2 are positive and 

significant, we may conclude that NMs have made higher level of commitment 

than the OMs(Observation 1). Also interesting to note is that the dummy coefficients 

in Equation III-2 for personal income and import volume for NMs were negative21; 

this could mean that for NMs, the higher the level of income and the larger the 

level of import volume, the lower the level of commitment (Observation 5). The 

signs of coefficients were all positive when all WTO members were considered. 

But, this interpretation is too early to conclude, since NMs were also included for 

comparison, and dummy coefficient for personal income is not significant.  

 

21 Dummy coefficient for personal income was not significant. 
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V. ANALYSIS OF COMMITMENTS BY NEW MEMBERS 

 

Since the primary objective of this paper to compare the commitment level 

between OMs and NMs, a proper estimation model for OMs should first be developed, 

and if successful, then that model should apply to NMs to check whether NMs have 

made higher level of commitment than the OMs. As mentioned in the previous section, 

Equation III turned out to be the most appropriate one for ALL the WTO members, 

thus Equation III is a natural choice to analyze the OMs’ level of commitment22. 

The result of choosing equation III for OMs is summarized in the second column 

of Table 6. All the results were significant; however, normality of errors was not 

guaranteed for Equation III with all OMs. Same was true for heteroscedasticy and 

Ramsey RESET (Regression Equation Specification Error Test) .23 

During all preliminary and model estimation, it was noticed that there are a few 

developing OMs whose commitment level is disproportionately high. Thus, in order 

to find out outliers, Equations I, II and III were all examined again and checked if 

there are consistent outliers in the sense that the standardized residuals for them 

are over 2 in all three models. Surprisingly, 3 members showed consistently high 

standardized residuals in all models; they are Burundi, Gambia and Lesotho.24 

 

 

 

 

 

 

22 There are 126 members for estimation: 128 members minus EC and Liechtenstein. 
23 Normality was rejected for all six tests at 95% level; p-value from White test was 0.00024, thus 

homoscedasticity was rejected; and RESET with only squared terms had coefficient whose t value 

was 2.14, thus hypothesis of no specification error was rejected. 
24 In GOR paper, these outliers were Gambia and Sierra Leon. When GOR model was applied to the 

commitment scores in this paper, consistent outliers turned out to be Burundi, Gambia and Lesotho. 

In Equation III, same three members plus Siera Leone were consistent outliers. However, in order 

to have the minimum number of outliers, Burundi, Gambia and Lesotho were chosen as outliers. 
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Table 6. Estimation Result for Equation III for OMs Only 

Coefficients Equation III with all OMs Equation III without outliers 

İntercept  
-2.039*** -2.432*** 

(-6.22) (-8.48) 

Estimate of  
0.175*** 0.204*** 

(3.13) (4.23) 

Estimate of  
0.270*** 0.296*** 

(6.27) (7.99) 

Adjusted R2 0.52 0.64 

(t-values are in the parenthesis) 

 

When these three outlying members were excluded, Equation III showed significant 

estimated for all coefficients as shown in the third column of Table 6, and this time, 

this estimation equation has passed the test of normality of errors as in Table 7. 

Regarding homoscedasticity and RESET test, all were passed.25 

 

Table 7. Normality Test for OMs without Outliers 

  p-value Conclusion: (5%) 

Kolmogorov-Smirnov/Lilliefors Test 0.937 Accept Normality 

Kolmogorov-Smirnov/Stephens Test 0.150 No evidence against normality 

Shapiro-Wilk W 0.391 Accept Normality 

 

Now that reliable estimates were obtained for OMs, it is time to apply these 

coefficients to NMs. Their personal income and import volume data were plugged 

in the Equation III and predicted values were obtained. Of course, at the same time, 

prediction interval, not confidence interval, was obtained to see if the discrepancy 

from the predicted level of commitment could happen within 95% probability. The 

result is in Figure 1 below. 

 

 

25 p-value from White test statistic was 0.021, passing the test at 99% level. RESET test has also 

been passed at 95% level with only squared term with t-statistic of 0.84 and 99% level with F 

statistics being 3.44 while critical value is 4.79. 
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Figure 1. Actual vs Predicted Level of Commitment of NMs 

 

 

It is quite evident from the Graph 1 that all NMs committed higher level of 

commitment than the predicted level; confirming that all NMs committed higher 

level. No NMs committed lower level than the predicted one. In addition, many of 

NMs’ commitment level were over 95% prediction interval; out of 35 members, as 

many as 23 of them committed more than 95% prediction interval (Observation 1).  

Closer examination of the discrepancies between actual and predicted levels 

suggests that relatively larger economies’ actual level of commitment is closer to 

the predicted level, compared to smaller economies. In order to verify this suggestion, 

factors which would may explain the discrepancies need to be identified. Once again, 

all variables in section IV have been considered. As mentioned before, variables of 

gross domestic product, volume of export, volume of import and volume of services 

trade are all highly correlated. Personal income is less highly correlated with the 

other variables. However, since personal income and import volume were already 

included for estimation, volume of services trade was chosen to explain the discrepancies 

between predicted and actual level of commitment26. The result is; 

 

26 All other variables mentioned were considered for estimation, but the results do not change much. 

The results are not reported here for space concerns. 
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Discrepancy = + *log(service trade volume) +      (Equation IV) 

 

Table 8. Discrepancy and Volume of Services Trade27 

Intercept  
3.811*** 

(13.86) 

Slope  
-0.330*** 

(-11.31) 

(t-values are in the parenthesis) 

 

This means that among NMs, the larger the volume of services trade, the lower 

the level of commitment. Since volume of services trade is highly correlated with 

volumes of import and export, and also gross domestic product, this result could 

imply that the larger is the economy, or the larger is the trading volume, or the 

larger is the personal income, the less is commitment among the NMs. This corresponds 

to Observation 5 in Section III.  

There were other remaining observations in Section III regarding whether NMs 

acceded before or after 2002 and whether NMs are transition economies or not, 

and acceded before or after 2002. In addition, here, days took for accession negotiation 

and the number of formal accession meeting were considered. Also the number of 

formal accession meeting was added, to see if there is any relationship. Estimation 

equation was IV and the results for these consideration is given in Table 9. 

 
Table 9. Other Factors regarding Discrepancies 

 
Accession 

after 2002 

Transition 

Economies 

Transition 

Economies  

after 2002 

Days took for 

Negotiation 

Number of Formal 

Accession Meeting 

Intercept 
3.839*** 3.801*** 4.576*** 3.982*** 1.338*** 

(13.14) (15.19) (15.21) (8.64) (11.34) 

Coefficient -0.333*** -0.334*** -0.396*** -0.329*** - 

for Services (-10.96) (-12.55) (-12.13) (-11.11) - 

Coefficient -0.015 0.121*** -0.112*** -0.052 -0.760*** 

for Dummies (-0.32) (2.80) (-2.35) (-0.47) (-5.89) 

(t-values are in the parenthesis) 

 

27 Tests of normality of errors, heteroscedasticity and RESET were all passed. 
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Second column in Table 9 shows that Observation 2 (NMs have made lower 

level commitment after 2002) has not been proven. But, it is quite evident in the 

third column that transition economies committed higher level than non-transition 

economies among NMs (Observation 3)28. Also, among the transition economies, 

the level of commitment became lower after 2002(column 4 for Observation 4)29. 

It is not clear, however, but there might have been some lessons for negotiation to 

the newly acceding transition economies after 2002. After all, basically, it can be 

argued that all the observations30 in Section III which relied only on averages, 

were substantiated with statistical analysis.  

Days took for negotiation were checked whether there existed any impact, but 

no such impact was found as can be seen in the fifth column Table 9. However, 

when the number of formal accession meeting was considered, surprisingly it had 

significant impact on the level of commitment; the more such meetings were held, 

the lower the levels of commitment, and the closer to the level of commitment 

predicted by the estimation model for the OMs31. When the volume of services 

trade was considered together with the number of such meetings, the coefficient 

for the number of meeting was not significant32. In fact, the number of such meeting 

was closely related to the volume of import, GDP and volume of services trade 

with correlation coefficients between 0.75 and 0.79 with t-statistics over 6; the 

impact of such meetings was overwhelmed by other factors such as services trade 

volume. 

One last aspect we may consider is the different level of commitment among 

regions. For this purpose, OMs were also analyzed for comparison and equations 

 

28 When China and Vietnam were classified as transition economies, the estimation results changed, 

but slightly. In the third column, intercept, and coefficients for services and dummies changed to 

3.918, -0.347 and 0.119, all being significant at 99% level; in the fourth column, they changed to 

4.609, -0.4000 and -0.111, all being significant at 99% level. 
29 For this analysis, only NM transition members were considered. 
30 Except Observation 2; but in Section III, Observation 2 was not without suspicion. 
31 One may interpret this as the more frequent the meetings, the less commitment you would make, 

but this can be too much generalization. 
32 T-value was -0.52. 
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III33 and IV were estimated with region dummy variables. Following Table 10 is 

the result of the dummy coefficients. 

 

Table 10. Regional Differences in Commitments 

Original Members New Members 

OM Coefficients t-value NM Coefficients t-value 

Europe 0.296***  (3.95)  Europe 0.104***  (2.44)  

LA 0.043  (0.67)  SSA 0.049  (0.59)  

Asia -0.062  (-0.82)  SAsia -0.019  (-0.19)  

ME -0.103  (-1.02)  ME -0.028  (-0.33)  

SSA -0.146*** (-2.06)  Asia -0.055  (-1.07)  

SAsia -0.153  (-1.12)  LA -0.290***  (-3.44) 

(Europe=Europe and Central Asia, Asia=East Asia and Pacific, LA=Latin America and Caribbean, 

ME=Middle East, SAsia=South Asia, SSA=Sub-Saharan Africa) 

 

If only statistically significant estimates are considered, then Europe and Central 

Asian members consistently showed higher level of commitment, regardless they 

being an OM or NM. They lead all other WTO members in the liberalization 

commitment, as a region. In contrast, SSA members committed a much lower level 

among the OMs; during Uruguay Round, SSA OMs did not make much commitment 

in services, as is generally recognized. LA members among NMs showed lower 

level of commitment, but the number of members is only 2, thus meaningful 

conclusion is not warranted. 

 

VI. CONCLUSION 

 

Analysis in previous sections clearly showed that newly acceding members 

(NMs) have made higher level of commitment compared to the original members 

(OMs). If commensurate level of commitment is made regarding the level of 

economic size and development, then NMs could have made much lower level of 

commitment. Even when statistical variance is considered, in the sense of allowing 

 

33 Without outliers 
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95% of prediction interval, 23 out of 35 NMs committed more than 95% interval, 

and no NMs committed lower level than predicted one. This can be called as entry 

fee to GATS. There can be two other possible explanations for this increased level 

of commitment by the NMs. First is that the world trading environment has changed 

toward more liberal settings after WTO has been established, thus it may be natural 

for the new members to make further commitments than the OMs. Second is the 

fact that around the end of 1992, all negotiations on services virtually stopped, since 

there was a concern that the whole Uruguay Round may fail due to the controversial 

agricultural sector negotiation. Only after the Blair Accord has been struck in 

agriculture July 1993 between US and EU, all other negotiations resumed, but the 

deadline was announced as the end of year. Thus, the negotiators hurried up, but 

time was not enough. Thus, instead, a clause was added in GATS that the next round 

of negotiation in services should start 5 years after the establishment of WTO34. 

They did not negotiate enough at that time. 

Next question is, among NMs, which members committed more than the other 

NMs. It turned out that, in general, smaller economies in terms of size and trading 

volume, and economies in transition, committed higher level. 

One possible explanation is that these members believed that higher level of 

commitment, even if unilateral, would be beneficial for their future economic 

development; you are tying your hands toward liberalization. This is often argued 

in economics literature. We may call this “benign neglect” by NMs. On the other 

hand, other explanation is also possible; their economies had accumulated less 

experience in regulation or international trade in services sector, thus were in a 

relatively weaker position during accession negotiation. OMs pushed these economies 

harder than the other NMs. This may, in turn, be called as “malign select” by OMs. 

Those NMs which committed relatively less than the other NMs were mostly (in 

relative terms with other NMs) larger economies, and they would have more at 

stake if WTO commitments are overly burdensome to their economies. Thus they 

could have been more reluctant in making commitments, and the negotiation took 

longer time. Of course, this conclusion is only based on the scoring scheme and 

the estimation equation adopted in this paper, and further indepth examination is 

needed to justify this conclusion. 

 

34 Article 19.1 GATS 
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However, in this respect, current observers and future possible NMs could draw 

some lessons from this study. Currently there are 23 observers which are candidates 

as NMs; they include Algeria, Andorra, Azerbaijan, Bahamas, Belarus, Bhutan. 

Bosnia and Herzegovina, Comoros, Equatorial Guinea, Ethiopia, Holy See, Iran, 

Iraq, Lebanese Republic, Libya, Sao Tome and Principe, Serbia, Somalia, South 

Sudan, Sudan, Syrian Arab Republic, Timor-Leste, Uzbekistan. 

There has risen a suspicion during analysis if all these findings were possible if 

the data for NMs alone can explain all these. Statistical analysis, however, following 

this suspicion did not show any meaningful relationship between the level of 

commitment, personal income or volumes of import, export, services trade or GDP; 

without proper estimation equation for OMs and then applying that equation to 

NMs, none of the observations in Section III could have been substantiated. 

This paper only utilized the total score for analysis, but the scoring scheme here 

contains much more detailed information on the scores for the individual sectors, 

modes of supply, market access and national treatment columns. More in-depth 

analysis to avail this information is left for further studies. Also, if other WTO 

commitments such as bindings in tariff rates or reduction of agricultural subsidies 

are analyzed, and compared between OMs and NMs, then the entry cost issue can 

be more meaningfully dealt with. All these are left for future studies.   
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Annex I. Possible Scores under Different Schemes 

 

Market Access National Treatment Hoekman GOR 
This paper 

MA NT Total 

None None 1 1 1 1 1 

None Some Restrictions 0.5 1 1 0.5 0.75 

None Unbound 0.5 1 1 0 0.5 

Some Restrictions None 0.5 1 0.5 1 0.75 

Some Restrictions Some Restrictions 0.5 1 0.5 0.5 0.5 

Some Restrictions Unbound 0.5 1 0.5 0 0.25 

Unbound None 0.5 1 0 1 0.5 

Unbound Some Restrictions 0.5 1 0 0.5 0.25 

Unbound Unbound 0 0 0 0 0 

 

Annex II. Data Collection 

 
- All data are for the year of accession to the WTO 

- Basic data from PWT 80 

- Statistics in money terms are 2005 constant US dollars (constant 2011 figures 

were converted into 2005 constant figures using GSP deflator using World 

Bank data) 

- Data of exports and imports of goods and services, and trade in services are 

from World Bank data 

- Exports and imports of goods and services; Lithuania, the data are for 2004; 

Seychelles, 2014; Angola, 1996. Trade in services; Seychelles, 2013; Mauritania 

2012; Myanmar 2012; Qatar 2011, Zimbabwe, 1990; for services trade of UAE, 

Qatar figure was used as proxy 

- In case of Taipei (Chinese), Exports of goods and services/Imports of goods 

and services/GDP (2005)/Population date are from National Statistics Republic 

of China 

- In case of Taipei (Chinese), Trade in services data is from CHINA-TAIWAN 

ECONOMIC RELATIONS 

- In case of Zimbabwe, Trade in services data is from Trading Economic 
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Annex III. Regression Data for All WTO Members 

 
  Member 56w PC IM SVC   Member 56w PC IM SVC 

OM Angola 0.7 3.2 10.1 9.6 OM Ghana 1.2 2.8 9.5 9.4 

OM 

Antigua 

and 

Barbuda 

1.2 4.0 8.8 8.7 OM Greece 1.9 4.2 10.6 10.5 

OM Argentina 1.7 3.7 10.3 10.0 OM Grenada 0.9 3.6 8.4 8.1 

OM Australia 1.9 4.5 11.0 10.7 OM Guatemala 0.9 3.3 9.7 9.3 

OM Austria 1.9 4.5 10.9 10.8 OM Guinea 0.7 2.4 8.7 8.4 

OM Bahrain 0.9 4.2 9.8 9.5 OM 
Guinea 

Bissau 
0.4 2.7 8.3 7.7 

OM Bangladesh 0.6 2.5 9.8 9.3 OM Guyana 1.1 3.2 9.1 8.7 

OM Barbados 0.8 4.1 9.1 9.2 OM Haiti 1.2 2.7 9.0 8.8 

OM Belgium 1.9 4.5 11.2 10.9 OM Honduras 1.0 3.1 9.5 9.3 

OM Belize 0.5 3.5 8.5 8.4 OM Hong Kong 1.5 4.3 11.3 10.9 

OM Benin 0.7 2.7 9.0 8.5 OM Hungary 1.8 3.9 10.5 10.2 

OM Bolivia 0.9 3.0 9.3 9.0 OM Iceland 1.9 4.6 9.5 8.1 

OM Botswana 1.2 3.6 9.5 9.0 OM India 1.3 2.7 10.7 10.7 

OM Brazil 1.4 3.6 10.8 10.5 OM Indonesia 1.4 3.1 10.8 10.4 

OM 
Brunei 

Darussalum 
1.0 4.4 9.7 9.2 OM Ireland 1.9 4.5 10.8 10.8 

OM 
Burkina 

Faso 
0.5 2.5 8.9 8.4 OM Israel 1.4 4.3 10.5 10.3 

OM Burundi 1.6 2.2 8.5 8.2 OM Italy 1.8 4.4 11.5 11.2 

OM Cameroon 0.6 2.9 9.3 9.2 OM Jamaica 1.5 3.6 9.8 9.6 

OM Canada 1.8 4.5 11.4 11.0 OM Japan 1.7 4.5 11.5 11.3 

OM 
C. African 

Republic 
0.8 2.6 8.6 8.4 OM Kenya 1.1 2.8 9.8 9.4 

OM Chad 0.5 2.6 8.9 8.8 OM Korea, Rep. 1.7 4.1 11.2 10.8 

OM Chile 1.1 3.7 10.3 10.0 OM Kuwait 1.7 4.5 10.3 9.9 

OM Columbia 1.4 3.5 10.4 9.8 OM Lesotho 1.8 2.7 9.1 8.5 

OM Congo 0.5 3.2 9.5 9.1 OM Liechtenstein 1.8  4.9 na na 

OM 
Congo, 

Democratic  
1.1 2.4 9.4 9.2 OM Luxembourg 1.9 4.8 10.3 10.6 

OM Costa Rica 1.0 3.6 9.7 9.5 OM Macau 1.0 4.2 9.6 9.8 

OM 
Cote 

d’Ivoire 
1.1 3.0 9.7 9.4 OM Madagascar 0.0 2.4 9.1 8.9 

OM Cuba 1.4 3.4 9.6 9.2 OM Malawi 1.1 2.4 9.1 8.3 

OM Cyprus 1.0 4.3 9.9 9.8 OM Malaysia 1.4 3.6 10.9 10.4 
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  Member 56w PC IM SVC   Member 56w PC IM SVC WP 

OM 
Czech 

Republic 
1.8 4.0 10.7 10.2 OM Maldives 0.4 3.4 8.6 8.4  

OM Denmark 1.9 4.6 10.8 10.8 OM Mali 0.6 2.6 9.1 8.7  

OM Djibouti 0.8 3.0 8.5 8.5 OM Malta 0.7 4.1 9.6 9.4  

OM Dominica 0.9 3.6 8.3 8.0 OM Mauritania 0.5 3.1 8.8 8.6  

OM 
Dominican 

Rep 
1.5 3.4 9.9 9.7 OM Mauritius 1.1 3.6 9.4 9.3  

OM Egypt 1.1 3.0 10.2 10.2 OM Mexico 1.7 3.8 11.1 10.4  

OM El Salvador 1.1 3.4 9.7 9.3 OM Moroco 1.4 3.2 10.1 9.9  

OM Fiji 0.4 3.5 9.2 9.1 OM Mozambique 0.7 2.3 9.1 8.6  

OM Finland 1.9 4.4 10.6 10.3 OM Myanmar 0.6 2.0 7.9 8.2  

OM France 1.9 4.5 11.6 11.4 OM Namibia 0.6 3.5 9.4 8.7  

OM Gabon 0.9 3.9 9.5 9.1 OM Netherlands 1.9 4.5 11.4 11.1  

OM Gambia, The 2.0 2.6 8.2 8.0 OM New Zealand 1.8 4.3 10.4 10.1  

OM Germany 1.9 4.5 11.7 11.5 OM Nicaragua 1.3 3.0 9.1 8.8  

OM Niger 0.5 2.4 8.8 8.4 NM Afghanistan 1.9 2.8 10.0 9.4 0.7 

OM Nigeria 1.0 2.9 10.4 9.8 NM Cambodia 1.8 2.6 9.6 9.2 0.7 

OM Norway 1.9 4.7 10.9 10.6 NM Cape Verde 1.9 3.5 8.9 8.9 0.8 

OM Pakistan 1.3 2.8 10.2 9.9 NM Lao 1.7 2.9 9.4 8.8 1.0 

OM PNG 1.2 3.0 9.3 9.2 NM Liberia 1.9 2.5 9.0 8.8 0.6 

OM Paraguay 0.8 3.1 9.6 8.7 NM Nepal 1.7 2.5 9.4 8.9 0.5 

OM Peru 1.4 3.4 10.0 9.6 NM Samoa 1.6 3.4 8.4 8.3 0.3 

OM Philippines 1.2 3.0 10.5 10.0 NM Saudi 1.9 4.1 10.9 10.7 1.1 

OM Poland 1.7 3.7 10.6 10.3 NM Seychelles 1.9 4.2 9.1 8.8 0.8 

OM Portugal 1.9 4.2 10.7 10.3 NM Tonga 1.8 3.4 8.1 7.8 0.5 

OM Qatar 1.4 4.6 9.9 9.4 NM Vanuatu 1.8 3.3 8.4 8.5 0.3 

OM Romania 1.7 3.5 10.4 10.1 NM Vietnam 1.8 2.9 10.7 10.0 1.1 

OM Rwanda 0.8 2.3 8.5 8.3 NM-B Bulgaria 1.8 3.4 10.0 9.8 1.0 

OM 
Saint Kitts & 

Nevis 
0.7 3.9 8.4 8.3 NM-B China 1.8 3.1 11.5 11.1 1.1 

OM Saint Lucia 0.8 3.7 8.7 8.7 NM-B Ecuador 1.6 3.4 9.8 9.4 1.0 

OM 
St.Vincent & 

Grenadines 
0.8 3.5 8.4 8.2 NM-B Estonia 1.9 3.8 9.7 9.5 1.0 

OM Senegal 1.5 2.8 9.3 9.0 NM-B Jordan 1.9 3.3 9.8 9.6 0.7 

OM Siera Leone 1.7 2.6 8.6 8.2 NM-B Latvia 1.9 3.7 9.7 9.4 0.8 

OM Singapore 1.5 4.3 11.1 10.8 NM-B Lithuania 1.9 3.7 10.0 9.6 0.7 

OM 
Slovak 

Republic 
1.8 3.8 10.2 9.6 NM-B Mongolia 1.6 2.9 8.9 8.8 0.7 

OM Slovenia 1.8 4.1 10.1 9.7 NM-B Oman 1.9 4.1 9.9 9.6 0.8 
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 Member 56w PC IM SVC   Member 56w PC IM SVC WP 

OM 
Solomon 

Islands 
1.3 3.1 8.4 8.0 NM-B Panama 1.7 3.6 10.0 9.5 0.7 

OM South Africa 1.8 3.6 10.6 10.2 NM-B 
Taipei, 

Chinese 
1.9 4.1 11.1 11.1 1.0 

OM Spain 1.9 4.3 11.3 11.1 NM-B Yemen 1.7 3.0 na na 1.0 

OM Sri Lanka 1.0 2.9 9.9 9.4 NT Armenia 1.9 3.1 9.3 8.9 0.7 

OM Suriname 0.7 3.6 8.6 8.7 NT Kazakhstan 1.8 4.0 10.7 10.3 1.3 

OM Swaziland 0.9 3.3 9.2 8.7 NT Macedonia 1.9 3.4 9.4 9.1 0.7 

OM Sweden 1.8 4.5 11.0 10.7 NT Montenegro 2.0 3.7 9.3 9.1 0.9 

OM Switzerland 1.9 4.7 11.1 11.0 NT Russia 1.9 3.8 11.3 10.9 1.5 

OM Tanzania 0.4 2.6 9.6 9.2 NT Tajikistan 1.9 2.7 9.4 8.9 1.0 

OM Thailand 1.4 3.4 10.8 10.6 NT Ukraine 2.0 3.4 10.8 10.3 1.2 

OM Togo 0.6 2.6 8.8 8.6 NT-B Albania 1.9 3.3 9.4 9.3 0.9 

OM 
Trinidad and 

Tobago 
1.2 3.8 9.5 8.8 NT-B Croatia 1.9 3.9 10.2 10.0 0.8 

OM Tunisia 0.9 3.3 10.0 9.6 NT-B Georgia 1.9 3.0 9.3 9.0 0.5 

OM Turkey 1.6 3.7 10.9 10.4 NT-B Kyrgyz 2.0 2.6 9.0 8.6 0.8 

OM Uganda 0.5 2.5 9.1 8.9 NT-B Moldova 2.0 2.7 9.2 8.8 0.8 

OM UK 1.9 4.5 11.7 11.5         

OM UAE 1.4 4.6 10.8 10.2         

OM Uruguay 1.2 3.7 9.5 9.3         

OM USA 1.9 4.5 12.0 11.7         

OM Venezuela 1.4 3.7 10.4 9.8         

OM Zambia 1.2 2.7 9.3 8.6         

OM Zimbabwe 0.9 2.8 9.5 8.8         
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The paper analyzes and compares the effects of domestic monetary policy using DSGE, 

DSGE-VAR, and VAR based on a two-country open economy model of Korea and the 

U.S. According to impulse response analysis, a domestic interest rate hike raises won 

value in the case of DSGE and DSGE-VAR models, while in the case of the unrestricted 

VAR model, it lowers won value. In the marginal data density standard, DSGE-VAR 

(μ=1) is superior to DSGE or Bayesian VAR over the sample period. Conversely, in the 

in-sample RMSE criterion, especially for the won/dollar exchange rate, VARs are superior 

to DSGE or DSGE-VAR. It is necessary to study further if these differences are caused 

by model misspecification or omitted variable bias.  

Keywords: DSGE, DSGE-VAR, Bayesian VAR, Marginal Data Density, RMSE 

JEL Classification: E1, E5, F3, F4 

 

I. INTRODUCTION 

 

The world economy has entered a period of turbulence in the 21st century. Since 

the launch of the WTO (World Trade Organization) in 1995, the global economy 

has faced an era of endless competition, as movement of services and capital as 

well as foreign trade have become free-flowing. Globalization of the world economy 

has had positive aspects such as productivity improvement and price stability. 

However, as observed in the global financial crisis, a country’s economic conditions 

are impacted by financial crisis or recession of other countries. Especially, in the 

case of a small open economy such as that in Korea, economic analysis without 
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consideration of external economic conditions would not be significant today because 

it is significantly influenced by economic situations and policies of other major countries. 

Therefore, this study examines the effects of economic policies, especially domestic 

monetary policy, on major domestic macroeconomic variables such as GDP, prices, 

and won/dollar exchange rates, assuming a two-country open economy model. 

Analytical methods are based on structural and reduced-form approaches, because 

results from the two approaches differ according to previous domestic studies. First, 

the two-country new Keynesian dynamic stochastic general equilibrium (DSGE) 

model, extending the Lubik and Schorfheide (2006) model, is considered a structural 

approach for systematic analysis in this study. This structural approach has the advantage 

of clarifying the direction of causal relationship between variables and enhancing 

predictability of policy effects. However, since paths through which the policy 

effect is propagated cannot be modeled without exception, model misspecification 

is likely to occur. This study also compares effects of the same policy using the 

reduced-form VAR model with the same variables. The reduced-form approach 

has the advantage of looking at the direct causal relationship between causal and 

consequential variables without specifying the specific path to which policy effects 

are propagated. However, the abbreviated approach has the problem of neglecting 

reverse causation or unknown outside factors. Estimating the DSGE model is as 

well-known as estimating the VAR model with cross-equation constraints. 

Recently, the DSGE-VAR model has been introduced to systematically mitigate 

cross-coefficient constraints imposed on the VAR by the DSGE model. This model 

has an intermediate form of the VAR approximation of the DSGE and the unconstrained 

VAR. This study will also examine DSGE-VAR as well as DSGE and VAR. In 

this study, first, impulse response analysis of DSGE, DSGE-VAR, and VAR models 

reveals how the impact of the domestic interest rate hike dynamically influences 

domestic GDP, prices, and won/dollar exchange rates during the entire sample 

period (1990:2-2016:1) and the relatively stable period (1999:2-2007:1). Under the 

Korean market average exchange rate system, because the daily fluctuation of the 

won/dollar exchange rate is limited, market information cannot be immediately 

reflected in the won/dollar exchange rate. Therefore, the autoregressive time series 

model has a better forecasting power of won/dollar exchange rate than the structural 

monetary model and the random walk model. However, as the market average 

exchange rate system moved to the free floating exchange rate system in December 

1997 immediately after the currency crisis, not only has it been more difficult to 
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predict the won/dollar exchange rate than before, but also its volatility has increased. 

This is because the won/dollar exchange rate not only absorbs the ripple effect of 

domestic monetary policy, but also plays an important role on mechanism of domestic 

spillover of global macro financial shocks like what happened after the global 

financial crisis. Korea is a small open economy with a high degree of trade dependence 

as well as a great deal of financial market opening after the currency crisis. Accordingly, 

it seems that there is a limit to analyzing the relationship between the domestic 

monetary policy and the won/dollar exchange rate with the existing theoretical model 

that explains the exchange rate of developed countries. The paper also compares 

the explanatory power of these models with marginal data density and in-sample 

root mean square error (RMSE) criteria. 

Impulse response analysis shows that a domestic interest rate hike raises won 

value in the case of DSGE and DSGE-VAR models, while that in the case of the 

VAR model without restrictions, it decreases won value. According to the marginal 

data density standard, DSGE-VAR (μ=1) is superior to DSGE or Bayesian VAR 

over the sample period. Conversely, according to the in-sample RMSE standard, 

VARs are superior to DSGE or DSGE-VAR. 

This study consists of the following contents. In Section II, I review previous 

studies related to DSGE, DSGE-VAR, and VAR, and discuss differences from this 

study. Section III explains the two-country open economy DSGE model that extended 

the Lubik and Schorfheide (2006) model and examines DSGE and DSGE-VAR 

estimation methods. Section IV analyzes response of key macroeconomic variables 

to monetary policy shocks and discusses model excellence based on marginal data 

density and in-sample RMSE standard criteria. In Section V, the economic meaning 

implied by this study is examined. Finally, in Section VI, contents of this study are 

summarized and concluded. 

 

II. LITERATURE REVIEW 

 

The new open economy macroeconomic model (NOEM) developed by Obstfeld 

and Rogoff (1995) is differentiated from the past international financial model 

represented by Mundell-Fleming-Dornbusch and is related to the recent trend of 

monetary economics. It is a model of an open economy that corresponds to a 



144 Keun Yeong Lee 

ⓒ Korea Institute for International Economic Policy 

general approach such as the New Keynesian or the New Classical approach. The 

NOEM model has opened a new chapter in the international finance field from a 

theoretical perspective, but it took time to analyze these models empirically. For 

example, Leeper and Sims (1994) estimated the DSGE model using the maximum 

likelihood estimation method to obtain an empirical model useful for monetary 

policy analysis, and Schorfheide (2000) developed the Bayesian estimation method 

as the useful technique to estimate and evaluate the DSGE model when the model 

misspecification exists. Using this method, Smets and Wouters (2003) estimated 

an optimal model in Europe that was consistent with time series data. Many DSGE 

models related to small open economies as well as closed economies have been 

introduced since this study. 

Bergin (2003) estimated a small open economy model using a maximum likelihood 

framework for the first time. Similar studies include Dib (2003), and Ambler et al. 

(2004). As Clarida et al. (1999) mentioned, small open economy DSGE models 

have evolved by extending closed economy New Keynesian frameworks and a 

representative example is Gali and Monacelli (2005). Lubik and Schorfheide (2007) 

used a simple version of the model of Gali and Monacelli (2005) to analyze if the 

central bank responds to exchange rate movement. Adolfson et al. (2004), Del Negro 

(2003), Justiniano and Preston (2004), and Leigh and Lubik (2005) are empirical 

studies related to the small open economy DSGE model. On the theoretical side, 

open economic DSGE models are based mainly on the open economy framework 

of the two countries, as compared to empirical studies. In empirical studies, Bergin 

(2006) estimated the two-country model combining the international real business 

cycle theory and NOEM with the maximum likelihood method. In addition, Lubik 

and Schorfheide (2006) estimated a similar two-country model for the first time 

using the Bayesian method.  

As mentioned above, estimating the DSGE model is equivalent to estimating the 

VAR model with crossover equation constraints. Recently, Del Negro and Schorfheide 

(2004, 2006), Del Negro et al. (2007), Liu and Theodoridis (2012), and Warne et 

al. (2013) are introducing the DSGE-VAR model as an intermediate form that can 

systematically mitigate cross-coefficient constraints imposed on the VAR by the 

DSGE model. The unrestricted VAR model as the extreme model on the opposite 

side of the DSGE model is used for comparison with the DSGE model. The Bayesian 

VAR model using Minnesota prior (e.g. Del Negro and Schorfheide, 2011) is 

chosen. By contrast, Clarida and Gali (1994), and Farrant and Peersman (2006) 
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analyzed the relationship between the two countries’ GDP, prices, interest rates, 

and exchange rates using two-country VAR models with long-run zero restrictions 

and sign restrictions, respectively. 

As domestic studies, Kang and Pyeon (2009) examined open economy DSGE 

models of Korea and the U.S., and Park (2013) analyzed the small open economy 

DSGE model used in Justiniano and Preston (2004). Other related studies include 

Kim (2011), Lee (2013), and Kang et al. (2014). According to their empirical 

monetary policy analysis, a domestic interest rate hike leads to a decline in domestic 

output and prices, and a fall in won/dollar exchange rates. Conversely, according 

to the estimation result of the reduced-form VAR model with sign restrictions, the 

effect of the domestic interest rate hike on domestic inflation is uncertain, while 

the won/dollar exchange rate rises regardless of if the Bayesian technique is used 

(e.g. Lee, 2015). Until recently, however, there are few domestic studies that 

analyzed the two-country open economy model using the DSGE-VAR model. 

This study analyzes a more generalized two-country open economy DSGE 

model than existing domestic studies, together with a VAR and their intermediate 

form DSGE-VAR. It explores the cause of the difference between these models 

and identifies models that are relatively viable. 

 

III. RESEARCH METHODS AND CONTENTS 

 

The study will analyze the effects of domestic monetary policy on income, 

prices, and exchange rates using DSGE, DSGE-VAR, and VAR models. Based on 

existing studies, it first sets up a two-country open economy DSGE model suitable 

for our economy. Next, to examine how fitness of the estimation model increases 

by mitigating cross-coefficient constraint given in the DSGE model, it discusses 

how to develop the DSGE into DSGE-VAR. It is possible to compare the difference 

in explanatory power between DSGE, DSGE-VAR, and Bayesian VAR models by 

using prior obtained from the two-country open economy DSGE model instead of 

the Minnesota prior as the prior of the VAR. 

 

 

1. Two-Country Open Economy DSGE Model  
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The real sector is symmetric while the financial sector is asymmetric in the two-

country open economy model of Lubik and Schorfheide (2006). The study extends 

it to the model in which real and financial sectors are asymmetric.1 

 

1) Domestic Households 

Suppose that the domestic economy consists of a series of households with the 

following intertemporal utility function. 

 

𝐸0 [∑ 𝛽𝑡 {
(Ξ𝑡/𝐴𝑊,𝑡)1−𝜏

1−𝜏
− 𝑁𝑡}∞

𝑡=0 ]                   (1) 

 

where 𝐸0 denotes the conditional expectation at time t=0 and 0 < β < 1 denotes 

the time discount factor. In Ξ𝑡 = 𝐶𝑡 − ℎ𝛾𝐶𝑡−1, 0 ≤ h ≤ 1 and γ are defined as the 

habit persistence parameter and the steady-state growth rate of global technology 

shock 𝐴𝑊,𝑡 (𝑧𝑡 = 𝐴𝑊,𝑡/𝛾𝐴𝑊,𝑡−1), respectively. τ > 0 is the relative risk aversion 

coefficient and 𝑁𝑡 is labor input. 

Suppose that 0 ≤ α  < 1 is the import share and η>0 is the intratemporal 

substitution elasticity between domestic and foreign consumption goods. Then, the 

aggregate consumption index 𝐶𝑡 is expressed as follows. 

 

𝐶𝑡 = [(1 − 𝛼)1/𝜂𝐶𝐻,𝑡
(𝜂−1)/𝜂

+ 𝛼1/𝜂𝐶𝐹,𝑡
(𝜂−1)/𝜂

]
𝜂/(𝜂−1)

           (2) 

 

The aggregate expenditure is allocated by the households based on the demand 

function as follows. 

 

𝐶𝐻,𝑡 = (1 − 𝛼)(
𝑃𝐻,𝑡

𝑃𝑡
)−𝜂𝐶𝑡, 𝐶𝐹,𝑡 = 𝛼(

𝑃𝐹,𝑡

𝑃𝑡
)−𝜂𝐶𝑡             (3) 

 

1 Since the several domestic studies have already examined the small open economy DSGE models, 

this study focuses on the asymmetric two-country open economy DSGE model. But the main 

impulse response results of the DSGE models for domestic inflation and the won/dollar exchange 

rate are similar without relation to model specification. Take look at Lubik and Schorfheide (2006) 

for the detailed contents of this model.  
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𝑃𝐻,𝑡 and 𝑃𝐹,𝑡 are home and foreign goods price indices, respectively. The consumption 

price index (CPI) is defined as 𝑃𝑡 = [(1 − 𝛼)𝑃𝐻,𝑡
1−𝜂

+ 𝛼𝑃𝐹,𝑡
1−𝜂

]
1/(1−𝜂)

. The household 

budget constraint is as follows. 

 

𝑃𝐻,𝑡𝐶𝐻,𝑡 + 𝑃𝐹,𝑡𝐶𝐹,𝑡 + 𝐸𝑡[𝑄𝑡,𝑡+1𝐷𝑡+1] ≤ 𝑊𝑡𝑁𝑡 + 𝐷𝑡 − 𝑇𝑡          (4)  

 

In equation (4), 𝑄𝑡,𝑡+1 and 𝐷𝑡+1 are the stochastic discount factor and the income 

from the asset portfolio, respectively, and 𝐸𝑡[𝑄𝑡,𝑡+1𝐷𝑡+1]  thus represent the 

amount of portfolio purchases at time t. 𝑇𝑡 represents a lump-sum tax.  

The household maximizes the intertemporal utility function under given budget 

constraints. Intertemporal consumption and optimal portfolio choices are expressed 

as follows. 

 

𝐴𝑊,𝑡𝜆𝑡 = [
Ξ𝑡

𝐴𝑊,𝑡
]

−𝜏

−  ℎ𝛾𝛽𝐸𝑡 [
𝐴𝑊,𝑡

𝐴𝑊,𝑡+1
(

Ξ𝑡+1

𝐴𝑊,𝑡+1
 )−𝜏]              (5) 

 

𝑄𝑡,𝑡+1 = 𝛽
𝜆𝑡+1

𝜆𝑡

𝑃𝑡

𝑃𝑡+1
                         (6)   

 

where 𝜆𝑡 is the marginal utility of income (𝜆𝑡
−1 = 𝑊𝑡/𝑃𝑡).  

The normal interest rate implies: 

 

𝑅𝑡
−1 = 𝛽𝐸𝑡 [

𝜆𝑡+1

𝜆𝑡

𝑃𝑡

𝑃𝑡+1
]                        (7) 

 

2) Domestic Products 

Domestic producers are assumed to be monopolistic competition producers dependent 

on pricing of the Calvo type2 and have the following production function. 

 

𝑌𝐻,𝑡(𝑗) =  𝐴𝑊,𝑡𝐴𝑡𝑁𝑡(𝑗)                        (8) 

 

 

2 See (A1) in Appendix A. In equation (A1), [−�̃�𝑡 − 𝛼�̃�𝑡 − �̃�𝑡] implies marginal cost. 



148 Keun Yeong Lee 

ⓒ Korea Institute for International Economic Policy 

Here 𝐴𝑡 is a domestic technology shock. The firm pursues profit maximization 

under the given demand function constraint as follows. 

 

𝐸𝑇[∑ 𝜃𝐻
𝑡−𝑁𝑄𝑇,𝑡𝑌𝐻,𝑡(𝑗){𝑃𝐻,𝑇(𝑗)𝜋𝑡−𝑁 − 𝑃𝐻,𝑡𝑀𝐶𝐻,𝑡}∞

𝑡=𝑇 ]           (9) 

 

s.t 𝑌𝐻,𝑡(𝑗) = (
𝑃𝐻,𝑡(𝑗)

𝑃𝐻,𝑡
)

−𝜔

(𝐶𝐻,𝑡 + 𝐺𝐻,𝑡 + 𝐶𝐻,𝑡
∗ )              (10) 

 

Here, 𝑀𝐶𝐻,𝑡 = 𝑊𝑡/(𝐴𝑊,𝑡𝐴𝑡𝑃𝐻,𝑡) and 𝜃𝐻
𝑡−𝑁 denotes the probability that the price 

adjustment of a specific firm is not allowed between periods N and t. 𝐺𝐻,𝑡 and 

asterisk (*) imply domestic government expenditure and the foreign country, 

respectively.3 

 

3) Domestic Importer 

It is assumed that short-term deviation from the PPP (purchasing power parity) 

occurs because the importer is in a monopolistic competition. The law of one price 

gap is defined as follows. 

 

𝜓𝐹,𝑡 = 𝑒𝑡
𝑃𝐹,𝑡

∗

𝑃𝐹,𝑡
                         (11) 

 

where 𝑒𝑡 denotes the nominal exchange rate and 𝜓𝐹,𝑡=1 when PPP holds. It is 

assumed that the importer, like domestic producers, is a Calvo type pricing setter4 

and that domestic government cannot purchase foreign-produced goods. The importer 

maximizes the expected profit under given demand function constraints as follows. 

 

 

𝐸𝑇[∑ 𝜃𝐹
𝑡−𝑁𝑄𝑇,𝑡𝑌𝐹,𝑡(𝑗){𝑃𝐹,𝑇(𝑗)𝜋𝑡−𝑁 − 𝑒𝑡𝑃𝐹,𝑡

∗ (𝑗)}∞
𝑡=𝑇 ]           (12) 

 

 

3 𝐶𝐻,𝑡(𝑗) = (
𝑃𝐻,𝑡(𝑗)

𝑃𝐻,𝑡
)

−𝜔

𝐶𝐻,𝑡 , 𝐶𝐹,𝑡(𝑗) = (
𝑃𝐹,𝑡(𝑗)

𝑃𝐹,𝑡
)

−𝜔

𝐶𝐹,𝑡 

4 See (A4) in Appendix A. 
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s.t 𝐶𝐹,𝑡(𝑗) = (
𝑃𝐹,𝑡(𝑗)

𝑃𝐹,𝑡
)

−𝜔

𝐶𝐹,𝑡                     (13) 

 

4) Foreign Economy 

Unlike Lubik and Schorfheide (2006), domestic and foreign economies are 

assumed to be different in terms of preference and risk aversion as well as pricing 

and monetary policy. That is, τ ≠ 𝜏∗, ℎ ≠ ℎ∗, �̅� ≠ �̅�∗, and �̅� ≠ �̅�∗ are assumed 

in the paper.5 Variables and parameters are marked with an asterisk in the equation 

representing the foreign economy. 

The real exchange rate is defined as follows. 

 

𝑠𝑡 = 𝑒𝑡
𝑃𝑡

∗

𝑃𝑡
                          (14) 

 

The foreign real exchange rate 𝑠𝑡
∗ is equal to 𝑠𝑡

−1. Conversely, domestic terms of 

trade 𝑞𝑡(= 𝑃𝐻,𝑡/𝑃𝐹,𝑡) and foreign terms of trade 𝑞𝑡
∗(= 𝑃𝐹,𝑡

∗ /𝑃𝐻,𝑡
∗ ) differ by the 

law of one price gaps as follows: 

 
𝜓𝐹,𝑡

𝑞𝑡
=

𝑞𝑡
∗

𝜓𝐻,𝑡
∗                           (15) 

 

Equation (15) can be derived by using the law of one price and when the path-

through is perfect, the two trading conditions have the opposite relationship. 

 

 

5) Risk Sharing, Market Liquidation, and Equilibrium 

 

5 Take look at the Table 2 and Table 5. In two-country open economy models, it is generally known 

that heterogeneous models in which the response coefficients are not equal have better in-sample 

and out-of-sample performances than homogeneous models in which they are equal. For example, 

Molodtsova and Papell (2009), and Ince et al. (2016).  

 



150 Keun Yeong Lee 

ⓒ Korea Institute for International Economic Policy 

A complete international asset market without asset accumulation is assumed to 

avoid the complexity of the model, as in the case of Lubik and Schorfheide (2006). 

Since the complete international asset market assumption implies that the risk 

sharing between the two countries’ households is complete, the stochastic discount 

factor between the two countries in equilibrium equals: 

 

β
𝜆𝑡+1

𝜆𝑡

𝑃𝑡

𝑃𝑡+1
= 𝑄𝑡,𝑡+1 = 𝛽

𝜆𝑡+1
∗

𝜆𝑡
∗

𝑃𝑡
∗

𝑃𝑡+1
∗

𝑒𝑡

𝑒𝑡+1
                (16)          

 

The conditions for liquidation of the goods market are as follows. 

 

𝑌𝐻,𝑡 = 𝐶𝐻,𝑡 + 𝐺𝑡 + 𝐶𝐻,𝑡
∗ , 𝑌𝐹,𝑡

∗ = 𝐶𝐹,𝑡
∗ + 𝐺𝑡

∗ + 𝐶𝐹,𝑡           (17) 

 

2. Linear Equation System and Bayesian Estimation Technique 

 

In the empirical analysis, the model equations are log-linearized around the steady 

state, for example, �̃�𝑡 = log 𝐶𝑡 − 𝑙𝑜𝑔𝐶̅. The logarithmic linear model consists of 

22 equations of endogenous variables as shown in Appendix A and the following 

5 equations of autoregressive exogenous shocks: 

 

�̃�𝑡 = 𝜌𝑧�̃�𝑡−1 + 𝜀𝑧,𝑡, �̃�𝑡 = 𝜌𝐴�̃�𝑡−1 + 𝜀𝐴,𝑡, �̃�𝑡
∗ = 𝜌𝐴∗�̃�𝑡−1

∗ +  𝜀𝐴∗,𝑡, 

 �̃�𝑡 = 𝜌𝐺�̃�𝑡−1 + 𝜀𝐺,𝑡, �̃�𝑡
∗ = 𝜌𝐺∗�̃�𝑡−1

∗ +  𝜀𝐺∗,𝑡           (18) 

 

This linear equation system includes the Taylor-typed monetary policy rules of 

both countries in which the nominal interest rate responds to exchange rate fluctuations. 

As shown in (A11) and (A21), the shock on the monetary policy rule of each 

country is indicated by 𝜀𝑅,𝑡 and 𝜀𝑅∗,𝑡. The closed economy version of the model 

with α = 0 is composed of (A1) domestic firm’s price setting, (A2) domestic 

habits, (A3) marginal utility of consumption, (A5) CPI definition, (A9) domestic 

goods market liquidation, (A11) monetary policy rule, (A22) Euler’s equation. 

 The logarithmic linear DSGE model can be represented by the following linear 

rational expectations model. 

 

Γ0(𝜃)𝑚𝑡 = Γ1(𝜃)𝑚𝑡−1 + Γ𝜀(𝜃)𝜀𝑡 + Γ𝜂(𝜃)𝜐𝑡             (19) 
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where 𝑚𝑡 is the vector of model variables such as �̃�𝑡, �̃�𝑡, and �̃�𝑡. 𝜀𝑡 and 𝜐𝑡 

are the vectors of exogenous shock and rational expectations error, respectively. 

θ is the structural parameter vector and the solution of equation (19) can be 

expressed as: 

 

𝑚𝑡 = Π1(𝜃)𝑚𝑡−1 + Π𝜀(𝜃)𝜀𝑡                    (20)  

 

The measurement equation that connects model variables 𝑚𝑡 and observation 

vectors 𝑦𝑡 is as follows. 

 

𝑦𝑡 = Δ(𝜃) + Κ𝑚𝑡                        (21) 

 

Here, 𝑦𝑡 is composed of variables such as GDP growth, inflation, nominal interest 

rates, and won/dollar exchange rate changes. The matrix ∆(θ) is composed of [γ,

�̅�, �̅� + �̅� + 4𝛾, 𝛾, �̅�∗, �̅�∗ + �̅�∗ + 4𝛾, 0]′.6 These equations are estimated by using 

the Bayesian estimation method. 

A posterior density p(𝜃|𝑌) (Y = {𝑦𝑡}𝑡=1
𝑇 ) is directly proportional to the likelihood 

function L (𝜃|𝑌) times a prior density 𝑝(𝜃) as follows. 

 

p(𝜃|𝑌)  ∝ L (𝜃|𝑌)𝑝(𝜃)                     (22) 

 

where ∝ implies proportionality. 

 

3. DSGE-VAR Estimation Method 

 

To estimate the DSGE-VAR model, this study first considers the following 

reduced-form VAR model with n variables and q lags (An and Schorfheide, 2007). 

 

𝑦𝑡 = Φ0 + Φ1𝑦𝑡−1 +⋅⋅⋅⋅ +Φ𝑞𝑦𝑡−𝑞 + 𝑢𝑡, E(𝑢𝑡𝑢𝑡
′ ) = Σ         (23) 

 

6 Take look at nkmp_mod.src in the GAUSS programs opened at the Schorfheide’s homepage.  
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Here, 𝑥𝑡 and Φ are defined to be the same as the explanatory variable vector 

[1,   𝑦𝑡−1
′ ,   ⋅ ⋅ ⋅, 𝑦𝑡−𝑞

′ ] and the coefficient matrix [Φ0, Φ1, ⋅⋅⋅, Φ𝑞]′, respectively 

and then VAR of equation (23) can be expressed as follows. 

 

Y = XΦ + U                           (24) 

 

where Y and U are T × n matrices (T: sample size) of which each consists of 

rows 𝑦𝑡
′ and 𝑢𝑡

′ , and X is T × k (k = n × q + 1) matrix composed of rows 𝑥𝑡
′. 

Estimating the DSGE model is about the same as estimating VARs with cross-

equation constraints. The DSGE-VAR model is a way to systematically mitigate 

the cross-coefficient constraints imposed on the VAR by the DSGE model, which 

is an intermediate form of the VAR approximation of the DSGE model and the 

unconstrained VAR. The overall magnitude of these constraints is controlled by 

the hyperparameter μ which scales the covariance matrix of the prior. When μ 

approaches infinity, these restrictions are strictly applied, whereas when μ is zero, 

these restrictions are not considered at all when estimating VAR parameters.7 

When 𝐸𝜃
𝐷[.] is the expectation of the DSGE model, the autocovariance matrix is 

defined as 

 

Γ𝑋𝑋(𝜃) = 𝐸𝜃
𝐷[𝑥𝑡𝑥𝑡

′], Γ𝑋𝑌(𝜃) = 𝐸θ
𝐷[𝑥𝑡𝑦𝑡

′]                (25)  

 

The VAR approximation of the DSGE model can be obtained from the following 

constraint function that links the parameters of the DSGE model with those of the 

VAR model. 

 

Φ∗(𝜃) = Γ𝑋𝑋
−1(𝜃)Γ𝑋𝑌(𝜃), Σ∗(𝜃) = Γ𝑌𝑌(𝜃) − Γ𝑌𝑋(𝜃)Γ𝑋𝑋

−1(𝜃)Γ𝑋𝑌(𝜃)    (26) 

 

The accuracy of this approximation depends on the number of lags q, and according 

to An and Schorfheide (2007), q=4 is sufficient to guarantee a precise approximation 

of the model.  

 

7 Specifically, on a computer program, X’X in the DSGE-VAR is composed of X’X calculated from 

actual data and μT times X’X derived from the DSGE estimates (μ = ∞, 10, 5, … , 0.25). See 

p_varprior.g in the GAUSS programs. X’Y is also derived by the same method. 
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To analyze impulse response, structural shock must first be identified from the 

reduced-form shock. In the VAR analysis, we generally first estimate the reduced-

form VAR and then derive the structural parameters that represent the simultaneous 

relationships between endogenous variables through a variety of constraints, such 

as Cholesky decomposition, sign restrictions, and long-term restrictions. For 

instance, in the case of estimating the structural model A𝑦𝑡 = 𝐴0 + 𝐴1𝑦𝑡−1 +

⋯ + 𝐴𝑞𝑦𝑡−𝑞 + 𝜈𝑡 using Cholesky decomposition, a parameter matrix A represents 

the direct causal relationship between the endogenous variables such as interest 

rates, exchange rates, and so on. Whereas, the reciprocal of A, 𝐴−1, shows the 

overall effect including not only the direct causal relationship between the two 

variables but also the indirect causal relationship that occurs through other endogenous 

variables. In addition, the impulse response function of zero period indicates this 

overall effect.8 The reduced-form shock 𝑢𝑡  in Eq. (23) can be expressed as a 

function of the structural shock 𝜈𝑡 (𝑢𝑡 = Σ𝑡𝑟Ω𝜈𝑡), of which the impulse response 

function of VAR is obtained as follows. 

  

(
𝜕𝑦𝑡

𝜕𝜈𝑡
′)

𝑉𝐴𝑅
= Σ𝑡𝑟Ω                        (27) 

 

where Σ𝑡𝑟 is the Cholesky decomposition of Σ and Ω is the orthonormal matrix. 

Meanwhile, Del Negro and Schorfheide (2004) estimated the impulse response 

function of DSGE through QR factorization when Β(θ) is a simultaneous response 

of 𝑦𝑡 to the shock 𝜈𝑡 in the DSGE model as follows. 

 

(
𝜕𝑦𝑡

𝜕𝜈𝑡
′)

𝐷𝑆𝐺𝐸
= Β(𝜃) = Σ𝑡𝑟

∗ (θ)Ω∗(𝜃)                 (28) 

 

where Σ𝑡𝑟
∗  is a lower triangular matrix and Ω∗(𝜃) is an orthonormal matrix. 

To identify DSGE-VAR, Del Negro and Schorfheide (2004) and An and 

Schorfheide (2007) replaced the term Ω in Eq. (27) with Ω∗(𝜃) in Eq. (28), 

keeping Σ𝑡𝑟 in Eq. (27) intact. If there is no misspecification in the model setup, 

 

8 Please refer to Lee (2009, 2015) for details on how structural parameters and impulse response 

functions are derived and the economic implications they have. 
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a rotation matrix is selected so that the impulse responses of DSGE and DSGE-

VAR match. 

 

IV. ESTIMATION RESULTS 

 

Data used in estimations are real GDP, the consumer price index (CPI), the CD 

interest rate of Korea and the U.S., and the won/dollar exchange rate (Source: IFS). 

The equation for the short-term interest rate could be usually interpreted as a 

monetary policy reaction function. In previous many papers, a monetary policy 

reaction function often used the three-month interest rate (For example, Rigobon 

and Sack, 2003a; 2003b). Over the entire sample period, the correlation coefficient 

between rate of change of the call rate and rate of change of the CD rate is 0.943, 

with the two rates moving almost equally. The correlation coefficient between rate 

of change of the federal funds rate and rate of change of the U.S. CD rates is 0.854.9 

The sample period is from the first quarter of 1990 to the first quarter of 2016 and 

the sample size is 105. For the real GDP, consumer price index, and won/dollar 

exchange rates due to the existence of a unit root, the rate of change multiplied by 

100 (400 for consumer price index) is used and the sample size is reduced to 104. 

The level variable is used for interest rate data. 

The DSGE and DSGE-VAR models are estimated for the sample period (1990:2- 

2016:1) and the period after the currency crisis and before the global financial crisis 

(1999:2-2007:1) to increase reliability of estimation results, as Korea experienced 

these two crises during the analysis period. Table 1 shows the prior distribution. It 

considers Lubik and Schorfheide (2006) and the domestic studies introduced in the 

literature review as reference. Beta and normal distribution are assumed for the 

case in which the parameter exists in a certain interval and is not limited to a 

specific interval, respectively. A gamma or inverse gamma distribution is given for 

the case in which the parameter has a positive value. Unlike Lubik and Schorfheide 

 

9 The DSGE model is estimated relatively well regardless of the period when the CD interest rates 

of both countries are used, whereas the DSGE model is not well estimated by the period when using 

the call rate and the federal funds rate.  
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(2006), in this study, which assumes that the real sector of the both countries is not 

symmetric, the parameters such as 𝜏∗, ℎ∗, �̅�∗, 𝑎𝑛𝑑 �̅�∗ are additionally estimated.  

Table 2 shows the posterior distribution of the DSGE-VAR (μ = ∞) parameter 

estimates over the period in which the two economies were relatively stable, that 

is, the period from the post-currency crisis to the pre-global financial crisis (1999:2- 

2007:1). The posterior distribution is simulated using the Metropolis-Hasting 

algorithm. Simulation and burn-in sizes are 1,000,000 and 200,000, respectively. 

While the estimates of τ and h are like those of 𝜏∗ and ℎ∗, the estimates of �̅� and 

�̅� are relatively different from those of �̅�∗ and �̅�∗. But these estimates are also 

inside the 90% confidence interval of the other country estimate, respectively. The 

estimate of the parameter 𝜓3 revealing the response of the domestic interest rate 

to the won/dollar exchange rate is 0.102 and statistically significant at the 5% level, 

while the estimate of the parameter 𝜓3
∗ revealing the response of the U.S. interest 

rate is close to zero. 

 

Table 1. Prior Distribution 

Name  Density Para 1 Para 2 Name Density Para 1 Para 2 

𝜃𝐻 Beta 0.5 0.15 𝜌𝐺  Beta 0.8 0.1 

𝜃𝐹 Beta 0.5 0.15 𝜌𝐴
∗  Beta 0.8 0.2 

𝜃𝐻
∗  Beta 0.5 0.15 𝜌𝑅

∗  Beta 0.5 0.2 

𝜃𝐹
∗  Beta 0.5 0.15 𝜌𝐺

∗  Beta 0.8 0.1 

τ Gamma 2.0 0.5 𝜌𝑧 Beta 0.66 0.15 

h Beta 0.3 0.1 �̅� Gamma 0.5 0.5 

𝜏∗ Gamma 2.0 0.5 γ Normal 0.4 0.2 

ℎ∗ Beta 0.3 0.1 �̅� Gamma 2.5 2.0 

α Beta 0.12 0.05 �̅�∗ Gamma 0.5 0.5 

η Gamma 1.0 0.5 �̅�∗ Gamma 2.5 2.0 

𝜓1 Gamma 1.5 0.25 𝜎𝐴 Inverse Gamma  1.0 4.0 

𝜓2 Gamma 0.5 0.25 𝜎𝐺  Inverse Gamma 1.0 4.0 

𝜓3 Gamma 0.1 0.05 𝜎𝑅 Inverse Gamma 0.4 4.0 

𝜓1
∗ Gamma 1.5 0.25 𝜎𝐴

∗ Inverse Gamma 1.0 4.0 

𝜓2
∗ Gamma 0.5 0.25 𝜎𝐺

∗ Inverse Gamma 1.0 4.0 

𝜓3
∗ Gamma 0.01 0.05 𝜎𝑅

∗ Inverse Gamma 0.4 4.0 

𝜌𝐴 Beta 0.6 0.1 𝜎𝑧 Inverse Gamma 0.5 4.0 

𝜌𝑅 Beta 0.5 0.2 𝜎𝐸 Inverse Gamma 3.5 4.0 

Note: 1) Para 1 and Para 2 imply the means and the standard deviations for beta, gamma, and normal 

distributions. 

2) Para 1 and Para 2 imply the shape and the scale for an inverse gamma distribution. 

3) * denotes parameters of the U.S. 
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Table 2. Posterior Distribution of DSGE-VAR (μ=∞) Estimates (1999:2 – 2007:1) 

Name Mean 90% Interval Name Mean 90% Interval 

𝜃𝐻 0.330 [0.197, 0.463] 𝜌𝐺  0.920 [0.857, 0.987] 

𝜃𝐹 0.442 [0.198, 0.714] 𝜌𝐴
∗  0.967 [0.944, 0.999] 

𝜃𝐻
∗  0.432 [0.198, 0.654] 𝜌𝑅

∗  0.685 [0.579, 0.793] 

𝜃𝐹
∗  0.318 [0.156, 0.488] 𝜌𝐺

∗  0.884 [0.826, 0.951] 

τ 2.000 [1.179, 2.759] 𝜌𝑧 0.543 [0.334, 0.754] 

h 0.307 [0.135, 0.460] �̅� 0.214 [0.000, 0.481] 

𝜏∗ 2.170 [1.377, 2.961] γ 0.492 [0.231, 0.743] 

ℎ∗ 0.299 [0.107, 0.496] �̅� 2.325 [1.368, 3.173] 

α 0.117 [0.041, 0.191] �̅�∗ 0.174 [0.000, 0.397] 

η 0.840 [0.158, 1.473 �̅�∗ 1.649 [0.157, 2.882] 

𝜓1 1.517 [1.094, 1.905] 𝜎𝐴 0.903 [0.598, 1.212] 

𝜓2 0.385 [0.161, 0.597] 𝜎𝐺  1.001 [0.743, 1.247] 

𝜓3 0.102 [0.031, 0.166] 𝜎𝑅 0.224 [0.170, 0.275] 

𝜓1
∗ 1.248 [1.005, 1.475] 𝜎𝐴

∗ 0.778 [0.521, 1.050] 

𝜓2
∗ 0.986 [0.589, 1.354] 𝜎𝐺

∗ 0.678 [0.501, 0.843] 

𝜓3
∗ 0.000 [0.000, 0.000] 𝜎𝑅

∗ 0.349 [0.207, 0.474] 

𝜌𝐴 0.669 [0.521, 0.807] 𝜎𝑧 0.369 [0.258, 0.487] 

𝜌𝑅 0.851 [0.803, 0.903] 𝜎𝐸 3.373 [2.722, 4.057] 

Note: 1) * denotes parameters of the U.S. 

 

Table 3 shows the marginal data density for DSGE, DSGE-VAR (μ) (μ= ∞, 10, 

5, 2), and Bayesian VAR during the same period.10 In the Bayesian framework, the 

marginal data density of the DSGE-VAR (μ=10) is the best at -337.331 and is not 

significantly different from that of DSGE-VAR (μ=∞). The marginal data density 

of the DSGE model is defined as P(Y)=∫ L (θ|Y)p(θ)dθ. The marginal data density 

is simply the integral of the likelihood taken according to the prior distribution. In 

other words, it is the weighted average of the likelihood where the weights are 

given by the prior. Table 3 displays that the marginal data density has an inversed 

U-shaped pattern as in Del Negro and Schorfheide (2006). The marginal data 

 

10 The study describes the estimation results for the Bayesian VAR using the number of lags 4 and 

the Minnesota prior with 𝜆1=1, 𝜆2=4, 𝜆3=1, 𝜆4=1, and 𝜆5=1. See Del Negro and Schorfheide 

(2011) for the Minnesota prior and the marginal data density criterion. Take a look at var_margpm.g 

in the GAUSS programs and Del Negro and Schorfheide (2006) for the optimal choice of μ. 
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density criterion considers the estimation fit and the complexity of the model. 

Table 4 presents the in-sample RMSE. The RMSE of the Bayesian VAR model is 

less than that of the DSGE model. 

 

Table 3. Comparison of Marginal Data Density (1999:2 – 2007:1) 

Model  Marginal Data Density 

DSGE -349.707 

DSGE-VAR (μ = ∞) -342.061 

DSGE-VAR (μ = 10) -337.331 

DSGE-VAR (μ = 5) -338.183 

DSGE-VAR (μ = 2) -359.231 

Bayesian VAR -368.791 

Note: 1) The number of lags 4 is considered for Bayesian VAR. (See note 7 in text.)  

 

Table 4. Comparison of In-Sample RMSE (1999:2 – 2007:1) 

Variable DSGE 
DSGE-VAR 

(μ = ∞) 

DSGE-VAR 

(μ = 10) 

DSGE-VAR 

(μ = 5) 

DSGE-VAR 

(μ = 2) 

Bayesian  

VAR 

USGDP 0.645 0.596 0.584 0.588 0.592 0.474 

USCPI 2.696 2.727 2,370 2.281 2.153 1.878 

USINT 0.713 0.636 0.513 0.467 0.481 0.533 

KRGDP 1.346 1.086 0.921 0.910 0.950 0.775 

KRCPI 2.634 2.585 2.486 2.422 2.260 1.953 

KRINT 0.577 0.368 0.336 0.335 0.384 0.579 

Won/$ 3.287 3.394 3.098 2.987 3.039 2.946 

Note: 1) The number of lags 4 is considered for Bayesian VAR. (See note 7 in text.)  

 

Figure 1 shows responses of domestic macroeconomic variables to domestic interest 

rate hike shocks of one standard deviation size, derived from results of the estimation 

of DSGE-VAR (μ=∞) over the period from the post-currency crisis to the pre-

global financial crisis (1999:2-2007:1). Since the main impulse response results of 

the DSGE and DSGE-VAR (μ) (μ= ∞, 10, 5, 2) are similar, only the case of μ= ∞ 

is reported in this study.11 The solid line and the dotted line represent the average 

 

11 This result may be natural, because a bigger weight (μT) is given to X’X and X’Y derived from 

the DSGE estimation results. But when μ is smaller than 0.25, the converged estimation results 

cannot be obtained. See note 7. 
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response and the 90% confidence interval of DSGE-VAR (μ=∞), respectively, and 

the dashed line stands for the average response of DSGE. The average responses 

of DSGE-VAR (μ=∞) almost coincide with those of DSGE. As in the case of 

DSGE estimation results of other domestic studies, the positive interest rate shock 

lowers domestic GDP and prices, and raises the value of the won.12 

 

Figure 1. Impulse Response of DSGE-VAR (μ=∞) (1999:2 – 2007:1) 

 

Note: The solid line and the dotted line indicate the average impulse response and 90% confidence 

interval of DSGE-VAR (μ=∞), respectively and the dashed line represents the average impulse 

response of DSGE. 
 

 Table 5 shows the posterior distribution of DSGE-VAR ( μ=1) parameter 

estimates for the entire sample period (1990:2-2016:1). As presented in Table 6, 

according to the marginal data density standard, DSGE-VAR (μ=1) is better than 

DSGE or other DSGE-VAR. Hence, this study reports only the case of DSGE-

VAR (μ=1). Compared to Table 2, the estimates of 𝜃𝐻, 𝜃𝐹, 𝜃𝐻
∗ , and 𝜃𝐹

∗ revealing 

 

12 See Figure A1 in Appendix for the responses of each variable to total seven shocks. In the figure, 

A→B means the dynamic response of the variable B to the shock of the variable A.  
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price rigidity are not significantly different. This is because the sample period 

includes pre-currency crisis and post-global financial crisis periods. In the case of 

Korea after the global financial crisis, unlike the zero interest rate period in the 

U.S., which is accompanied by non-traditional monetary policies such as quantitative 

easing or credit easing policies and interest on required reserve balances and excess 

balances, the standard for distinguishing low interest rate and high interest rate 

period is not clear. For major developed economies using zero interest rates policies, 

quantitative easing or credit easing policies are used to stimulate the economy 

because of zero lower bound restrictions where the nominal interest rate cannot 

fall below zero. But we need not use quantitative easing policies in situations 

where we can afford to cut interest rates. Also, although the revised Bank of Korea 

law stipulates interest can be paid for reserve balances, it does not currently pay 

actual interest, as are the case with the U.S. and the ECB. Owing to these changes 

and differences in monetary policies, the correlation between the federal funds rate 

and the U.S. CD interest rate seems to be smaller than the correlation between the 

call rate and the CD interest rate and the estimation results of all models are better, 

when using the CD interest rates of both countries. As the sample period is moved 

from the past to the present, estimates of 𝜃𝐻, 𝜃𝐹, 𝜃𝐻
∗ , and 𝜃𝐹

∗ become less. In 

contrast to Table 2, while the estimate of 𝜏∗ varies significantly, estimates of �̅� 

and �̅� are not significantly different from those of �̅�∗ and �̅�∗.13 The estimate of 

the parameter revealing the response of the domestic interest rate to the won/dollar 

exchange rate is 0.070 and statistically significant, but less than that of Table 2. 

Meanwhile, the response of the U.S. interest rate is close to zero. 

Table 6 shows the marginal data densities of DSGE-VAR (μ=∞, 5, 1, 0.75, 0.5, 

0.25) and Bayesian VAR over the whole sample period. The marginal data density 

of the DSGE-VAR (μ=1) is the best at -1291.267. In Table 6, the marginal data 

density has a reversed U-shaped pattern. It implies that the DSGE model is 

misspecified. Table 7 presents the in-sample RMSE. The RMSE of the Bayesian 

VAR is less than that of DSGE-VAR as well as DSGE. In the case of the reduced-

form VAR with block-exogeneity (Lastrapes, 2005), the in-sample RMSE is much 

less than those of these models, although it is not shown in the table. The in-sample 

 

13 �̅� = 400 ×
(1−𝛽)

𝛽
, �̅�∗ = 400 ×

(1−𝛽∗)

𝛽∗  
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RMSEs for the seven variables in order of Table 7 are 0.494, 1.843, 0.344, 0.950, 

1.962, 0.915, and 4.206, respectively. In non-Bayesian estimation methods, parameters 

are treated as unknown constants. But the Bayesian estimation method considers 

parameters as probability variables. So the study does not report this result in Table 7. 

 

Table 5. Posterior Distribution of VAR-DSGE (μ=1) Estimates (1990:2 – 2016:1) 

Name  Mean 90% Interval Name Mean 90% Interval 

𝜃𝐻 0.366 [0.197, 0.520] 𝜌𝐺  0.897 [0.817, 0.977] 

𝜃𝐹 0.516 [0.276, 0.767] 𝜌𝐴
∗  0.953 [0.913, 0.994] 

𝜃𝐻
∗  0.548 [0.308, 0.811] 𝜌𝑅

∗  0.708 [0.618, 0.798] 

𝜃𝐹
∗  0.158 [0.075, 0.247] 𝜌𝐺

∗  0.825 [0.738, 0.919] 

τ 1.894 [1,155, 2.594] 𝜌𝑧 0.342 [0.167, 0.511] 

h 0.294 [0.149, 0.437] �̅� 0.284 [0.000, 0.644] 

𝜏∗ 3.569 [2.743, 4.305] γ 0.503 [0.231, 0.818] 

ℎ∗ 0.358 [0.167, 0.528] �̅� 2.080 [0.494, 3.428] 

α 0.093 [0.025, 0.156] �̅�∗ 0.286 [0.000, 0.660] 

η 0.603 [0.125, 1.067] �̅�∗ 1.957 [0.794, 3.131] 

𝜓1 1.560 [1.210, 1.880] 𝜎𝐴 1.057 [0.653, 1.452] 

𝜓2 0.246 [0.082, 0.400] 𝜎𝐺  0.719 [0.587, 0.868] 

𝜓3 0.070 [0.029, 0.108] 𝜎𝑅 0.313 [0.228, 0.386] 

𝜓1
∗ 1.440 [1.119, 1.738] 𝜎𝐴

∗ 0.567 [0.428, 0.698] 

𝜓2
∗ 0.469 [0.263, 0.686] 𝜎𝐺

∗ 0.477 [0.402, 0.545] 

𝜓3
∗ 0.000 [0.000, 0.000] 𝜎𝑅

∗ 0.212 [0.156, 0.269] 

𝜌𝐴 0.638 [0.503, 0.752] 𝜎𝑧 0.302 [0.221, 0.370] 

𝜌𝑅 0.625 [0.528, 0.718] 𝜎𝐸 3.509 [2.954, 4.008] 

Note: 1) * denotes parameters of the U.S. 

 

Table 6. Comparison of Marginal Data Density (1990:2 – 2016:1) 

Model  Marginal Data Density 

DSGE-VAR (μ = ∞) -1437.146 

DSGE-VAR (μ = 5) -1341.722 

DSGE-VAR (μ = 1) -1291.267 

DSGE-VAR (μ = 0.75) -1295.290 

DSGE-VAR (μ = 0.50) -1313.040 

DSGE-VAR (μ = 0.25) -1440.406 

Bayesian VAR -1311.923 

Note: 1) The number of lags 4 is considered for Bayesian VAR. (See note 7 in text.)  
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Table 7. Comparison of In-Sample RMSE (1990:2 – 2016:1) 

Variable 
DSGE-VAR (μ) Bayesian 

VAR μ=∞ μ=5 μ=1 μ=0.75 μ=0.50 μ=0.25 

USGDP 0.611 0.573 0.548 0.547 0.546 0.547 0.505 

USCPI 2.817 2.354 2.011 1.969 1.930 1.903 1.833 

USINT 0.477 0.429 0.382 0.382 0.381 0.383 0.415 

KRGDP 1.325 1.257 1.160 1.157 1.154 1.165 1.096 

KRCPI 3.000 2.848 2.530 2.486 2.445 2.426 2.563 

KRINT 1.535 1.309 1.170 1.159 1.142 1.133 1.191 

Won/$ 5.857 5.711 5.426 5.398 5.407 5.467 5.354 

Note: 1) The number of lags 4 is considered for Bayesian VAR. (See note 7 in text.)  

2) In case of the VAR with block-exogeneity, the in-sample RMSEs for the seven variables in 

order are 0.494, 1.843, 0.344, 0.950, 1.962, 0.915, and 4.206, respectively.  

 

Figure 2 describes the responses of the domestic macroeconomic variables to 

positive domestic interest rate shocks corresponding to one unit of standard deviation 

based on the estimation results of the DSGE-VAR (μ=∞) over the sample period 

(1990:2-2016:1). The solid line and the dotted line reveal the average response and 

the 90% confidence interval of DSGE-VAR (μ=∞), respectively, and the dotted 

line represents the average response of DSGE. In contrast with Figure 1, the average 

response of DSGE-VAR (μ=∞) do not necessarily match that of DSGE depending 

on variables. Figure 3 depicts the response of the DSGE-VAR (μ=1). Unlike Figure 

2 as well as Figure 1, average impulse responses of the DSGE-VAR (μ=1) and the 

DSGE do not significantly coincide. As we have observed in comparisons of marginal 

data density and the in-sample RMSE, the DSGE-VAR (μ=1) is superior to the 

DSGE for the whole sample period. However, like the case of other DSGE models, 

a positive interest rate shock lowers domestic GDP and prices, and increases the 

won value.14 This result is also true if using other prior distributions, for example, 

assuming that the prior distribution of 𝜃𝐻, 𝜃𝐹 , 𝜃𝐻
∗ , 𝜃𝐹

∗ , 𝜌𝐴, 𝜌𝑅 , 𝜌𝑔, 𝜌𝐴
∗ , 𝜌𝑅

∗ , 

and 𝜌𝑔
∗  follows a uniform distribution instead of the beta distribution, or that the 

parameters such as 𝜃𝐻, 𝜃𝐹, 𝜃𝐻
∗ , 𝜃𝐹

∗, 𝜓3, and 𝜓3
∗ are equal to 0. The same is true 

if using demeaned data. 

 

 

14 See Figure A2 in Appendix for the responses of each variable to total seven shocks.  
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Figure 2. Impulse Response of DSGE-VAR (μ=∞) (1990:2 – 2016:1) 

  
Note: The solid line and the dotted line indicate the average impulse response and 90% confidence 

interval of DSGE-VAR (μ=∞), respectively and the dashed line represents the average impulse 

response of DSGE. 

 

Figure 3. Impulse Response of DSGE-VAR (μ=1) (1990:2 – 2016:1) 

  
Note: The solid line and the dotted line indicate the average impulse response and 90% confidence 

interval of DSGE-VAR (μ=∞), respectively and the dashed line represents the average impulse 

response of DSGE. 
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Figure 4 shows the response of domestic macroeconomic variables to domestic 

interest rate hike shocks, equivalent to one unit of standard deviation, using the 

Bayesian VAR (4) model. Unlike the DSGE and DSGE-VAR models, positive 

interest rate shocks lower GDP in the early stages, while raising prices and lowering 

the value of the won. The same conclusions are reached in the case of a simple 

reduced-form VAR using Cholesky decomposition as well as in the case of a VAR 

assuming block-exogeneity and a VAR using sign restrictions.15 

 

Figure 4. Impulse Response of Bayesian VAR (1990:2 – 2016:1) 

 

Note: The solid line and the dotted line indicate the average impulse response and 90% confidence 

interval of Bayesian VAR. 

 

In this study, DSGE, DSGE-VAR, and Bayesian VAR are estimated by focusing 

on the Bayesian estimation technique and the estimation results reveal that the 

DSGE-VAR is relatively superior in the marginal data density criterion. However, 

when the estimation results of the DSGE-VAR and traditional VAR models are 

measured with the in-sample RMSE standard, the latter is better, especially for the 

won/dollar exchange rate. 

 

15 Figure A3 in Appendix displays the impulse response of VAR with block-exogeneity. 
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V. IMPLICATION 

 

From the impulse response analysis, a positive domestic interest rate shock 

lowers domestic inflation and raises the won value in the case of DSGE and DSGE-

VAR models. Conversely, the reverse is the case in the unrestricted VAR model. 

According to the in-sample RMSE standard, the unrestricted VAR models have 

better explanatory power on major economic variables than the DSGE and DSGE-

VAR models, especially for the won/dollar exchange rate. Results reveal that the 

(New) Keynesian structural approach, suggesting that the expansionary monetary 

policy leads to income growth and inflation through the interest rate path, may not 

be suitable to Korea because its dependence on foreign trade and openness of stock 

markets is considerably significant. Stronger cross-equation restrictions of the 

DSGE model leading to a lower explanatory power of model may imply that the 

complicated Korean economic reality may be explained with a New Classical 

approach or other approaches. For a recent empirical example, Engel et al. (2017) 

used data of U.S. dollar exchange rates and money market rates from January 1999 

to December 2015 in eight countries (Canada, Denmark, Euro area, Japan, Norway, 

Switzerland, Sweden, and UK) and tested whether the uncovered interest parity 

(UIP) held. They found that, unlike the existing UIP estimates, the parameter estimates 

for interest rate differentials were negative only in four of the eight countries, and 

in any case these estimates were not significantly different from zero. Furthermore, 

the UIP puzzle did not hold for these data because the null hypothesis for UIP that 

the coefficient was equal to 1 for all exchange rates was not rejected.16 

 

16 According to Engel et al. (2017), when U.S. inflation was added in the UIP regression of the 

change in the exchange rate on the interest rate differential, the inflation variable was highly 

significant but the interest rate differential was not. Their estimation results are similar to those of 

Molodtsova and Papell (2009), and Ince et al. (2016). Since 1990, many central banks have been 

adopting inflation targeting as an operating system of monetary policy. It was also shown that 

when survey data were used as the inflation variable, estimates of parameters for the interest rate 

differential all had a positive value and that for the Euro zone and Sweden there was also a 

statistical significance. Engel et al. (2017) argued that the movement of interest rates reflected not 

only the direction of monetary policy but also the perceptions of the relative liquidity of short-
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A domestic interest rate hike raises the value of domestic currency according to 

the traditional Keynesian theory, assuming price rigidity, while lowers domestic 

currency value according to the Chicago school theory that assumes price flexibility. 

However, in this study, impulse response results of DSGE and DSGE-VAR are 

not reversed even when assuming that 𝜃𝐻 , 𝜃𝐹 , 𝜃𝐻
∗ , and 𝜃𝐹

∗ , indicating price 

rigidity, are equal to 0. This indicates that other paths or variables, rather than price 

flexibility assumption, may influence a causal relationship or correlation between 

these variables. For example, in Korea, where the stock market is fully open, a 

domestic interest rate hike will lead to a decline in share prices (and GDP), and a 

decline in share prices (and GDP) will lead to a rise of the won/dollar exchange 

rate due to capital outflow, which causes inflation. Korea’s stock and bond markets 

have already been fully opened to foreigners since 1998, but unlike the stock market, 

the share of Korean bonds held by foreign investors was only 0.5 percent before 

2007. Accordingly, the domestic bond market has not been highly interconnected 

with the domestic and overseas stock and foreign exchange markets unlike the 

domestic stock market. The average annual market value of foreign-owned stock 

stood at 216.2 trillion won in the 20 years from 1996 to 2015, while the average 

annual foreign-invested bond investment was 32.6 trillion won, accounting for only 

16.0 percent of the market value of foreign-owned stock. Thus, in Korea, foreign 

capital has come through the stock market path, not through the bond market path. 

In case of the U.S., a so-called ‘price puzzle’ problem is solved by additionally 

including the sensitive commodity price in VAR models. But in case of Korea, this 

phenomenon is not disappeared, even though the other several prices are considered 

together in VAR models. It seems to happen, because domestic inflation is largely 

influenced by won/dollar exchange rates and its dependence on foreign trade and 

openness of stock market is considerable. The correlation coefficient estimates in 

Table 8 show this possibility. When the currency crisis and global financial crisis 

periods are excluded, a positive correlation between ∆𝐾𝑅𝐶𝑃𝐼𝑡 and ∆𝐾𝑅𝐼𝑁𝑇𝑡−𝑘 

is bigger. If the GDP deflator is used instead of the consumer price index, a 

correlation between domestic inflation and interest rates is reduced. But the main 

 

term financial assets. In other words, if the home interest rate rises due to monetary tightening, 

the value of the home currency increases, while the value of the home currency declines as the 

home interest rate rises because home interest bearing assets have low liquidity return. 
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results is not changed. The same results are also obtained from the OECD data. 

Table 8 also demonstrates that the rise in domestic inflation is more closely related 

to the rise in the won/dollar exchange rate and U.S. inflation than to decline in 

domestic interest rates. The impulse response analysis in the VAR model displays 

this result (e.g. Lee, 2015). In addition, if the interest rate and import increase 

because of ongoing boom, the current account balance will deteriorate and the 

won/dollar exchange rate will rise. The depreciation of the won against the U.S. 

dollar may possibly lead to a rise in domestic inflation. In relation to the cause of 

the inconsistency of the impulse responses between DSGE or DSGE-VAR, and 

VAR models, a more in-depth study on if these differences are caused by model 

misspecification or omitted variable bias related to the trade sector or capital market 

is necessary.  

 

Table 8. Correlation Coefficient Estimates 

Period Variable 
k 

0 1 2 3 4 

 

1990:2 

- 

2016:1 

ΔKRCPIt, KRINTt-k 0.501** 0.380** 0.345** 0.329** 0.306** 

ΔKRCPIt, ΔUSCPIt-k 0.353** 0.049 -0.089 0.180+ 0.271** 

ΔKRCPIt, ΔWon/$t-k 0.384** 0.288** -0.024 -0.038 -0.017 

ΔWon/$t, KRINTt-k 0.251** 0.117 0.088 0.083 0.088 

ΔKOSPIt, KRINTt-k -0.215* -0.193+ -0.098 0.018 0.055 

ΔWon/$t, KOSPIt-k -0.315** -0.388** 0.044 -0.016 -0.066 

 

1999:2 

- 

2007:2 

ΔKRCPIt, KRINTt-k 0.102 0.123 0.109 0.132 0.155 

ΔKRCPIt, ΔUSCPIt-k 0.405** -0.115 -0.497** 0.194 0.248 

ΔKRCPIt, ΔWon/$t-k 0.195 0.282 -0.081 -0.067 -0.003 

ΔWon/$t, KRINTt-k 0.449** 0.503** 0.541** 0.506** 0.460** 

ΔKOSPIt, KRINTt-k -0.580** -0.550** -0.453** -0.352+ -0.258 

ΔWon/$t, KOSPIt-k -0.064 -0.503** -0.405* -0.165 -0.118 

Note: 1) **, *, and + denote significant at the 1%, 5%, and 10% levels, respectively. 

 

This study objectively examines effects of Korean monetary policy on income, 

prices, and won/dollar exchange rates using DSGE, DSGE-VAR, and VAR models 

with continuity in relation to the cross-equation restrictions. Empirical results achieved 

through this complex process are expected to facilitate implementation of monetary 
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and foreign exchange policies in the direction of maximizing the welfare of the 

national economy without being disturbed by special interest groups in the future. 

 

VI. CONCLUSIONS 

 

This study analyzes the effects of domestic monetary policy on national income, 

prices, and won/dollar exchange rates using DSGE, DSGE-VAR, and VAR models 

based on the open macroeconomic theory. In the empirical analysis, quarterly real 

GDP, CPI, CD interest rate data of Korea and the U.S. as well as won/dollar 

exchange rate data from 1990 to the present are used. 

First, the empirical analysis for the period from post-currency crisis to pre-

global financial crisis (1999:2-2007:1) reveals that the DSGE-VAR (μ=10) is 

slightly better than the DSGE and the other DSGE-VAR in the marginal data 

density standard. Conversely, the in-sample RMSE is the lowest in the Bayesian 

VAR. In the case of μ=∞, the impulse responses of DSGE and DSGE-VAR 

relatively come into line.  

For the whole period (1990:2-2016:1), the DSGE model and the DSGE-VAR 

model are estimated using the same prior distribution for the period from post-

currency crisis to pre-global financial crisis. In this case, DSGE-VAR (μ=1) is 

superior to DSGE and other DSGE-VARs. Marginal data density is inversely U-

shaped according to the value of μ, and the largest is the case of μ=1.17 In the 

case of μ=∞, the impulse response results of DSGE and DSGE-VAR are less 

similar, in contrast with those for the stable period. For this period, the in-sample 

RMSE of Bayesian VAR is lower than that of the structural models. In addition, 

the simple reduced-form VAR model with block-exogeneity has the lowest in-

sample RMSE. 

According to the impulse response analysis over the sample period, the domestic 

interest rate hike shock raises won value in the case of the DSGE model and the 

 

17  Del Negro and Schorfheide (2006) interpreted a reversed U-shaped pattern as evidence of 

misspecification. Stiglitz (2017) made the following arguments in the conclusion of his paper. “~ 

Defenders of DSGE models counter that other models did little better than the DSGE models. 

That is not correct. ~” 
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DSGE-VAR model. Empirical results are identical in the period from the post-

currency crisis to the pre-global financial crisis and not also influenced by the other 

assumptions of prior distributions and parameter restrictions. In the case of a 

Bayesian VAR or a simple reduced-form VAR, it lowers the won value. According 

to the RMSE standard, the in-sample RMSE of the DSGE models is larger than 

that of the unrestricted VAR model for GDP growth and inflation. The parameter 

estimation results also reveal that in Korea, the movement of the won/dollar exchange 

rate affects the domestic interest rate, unlike in the U.S. 

In relation to the cause of inconsistent impulse response results between structural 

and reduced-form models, it is necessary to investigate what kinds of model 

misspecification or omitted variable bias these differences come from and if these 

problems are closely related to trade sectors or capital markets.18  

 

  

 

18 Korea experienced changes in the exchange rate system and the monetary policy as well as the 

currency and the global financial crises during the entire sample period. It suggests that it is 

necessary to consider structural breaks in the economy and regime shifts in policy. From a 

methodological point of view, a DSGE (or VAR) with constant parameters can be extended to a 

Markov-switching DSGE (or VAR), even though it is very difficult in estimation. The latter may 

have better performance than the former.  
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Appendix A. 
 

Pricing of Domestic Firms:  �̃�𝐻,𝑡 = β𝐸𝑡�̃�𝐻,𝑡+1 + (
1−𝜃𝐻

𝜃𝐻
)(1 − 𝜃𝐻𝛽)[−�̃�𝑡 − 𝛼�̃�𝑡 − �̃�𝑡]  (A1) 

Domestic Habits: (1 − ℎ)Ξ̃𝑡 = �̃�𝑡 − ℎ�̃�𝑡−1 + ℎ�̃�𝑡  (A2) 

Marginal Consumption Utility: −�̃�𝑡 =
𝜏

1−ℎ𝛽
Ξ̃𝑡 − ℎ

𝛽

1−ℎ𝛽
𝐸𝑡[𝜏Ξ̃𝑡+1 + �̃�𝑡+1]  (A3) 

Pricing of Domestic Importers: �̃�𝐹,𝑡 = β𝐸𝑡�̃�𝐹,𝑡+1 + (
1−𝜃𝐹

𝜃𝐹
)(1 − 𝜃𝐹𝛽)�̃�𝐹,𝑡  (A4) 

Definition of CPI: �̃�𝑡 = α�̃�𝐹,𝑡 + (1 − 𝛼)�̃�𝐻,𝑡  (A5) 

Terms of Trade: �̃�𝑡 = �̃�𝑡−1 + �̃�𝐻,𝑡 − �̃�𝐹,𝑡  (A6) 

Real Exchange Rate: �̃�𝑡 = �̃�𝐹,𝑡 − (1 − 𝛼)�̃�𝑡 − 𝛼�̃�𝑡  (A7) 

Nominal Depreciation Rate: Δ�̃�𝑡 = �̃�𝑡 − �̃�𝑡
∗ + �̃�𝑡 − �̃�𝑡−1 + 𝜀Δe,t  (A8) 

Liquidation of Domestic Goods Market: �̃�𝐻,𝑡 = �̃�𝑡 + �̃�𝑡 −
𝛼

𝜏
�̃�𝑡 − 𝛼(1 − 𝛼)𝜂(�̃�𝑡 − �̃�𝑡

∗)  (A9) 

Risk Sharing Condition: �̃�𝑡 = �̃�𝑡
∗ − 𝑠𝑡  (A10) 

Monetary Policy Rule: 

�̃�𝑡 = 𝜌𝑅�̃�𝑡−1 + (1 − 𝜌𝑅)[𝜓1�̃�𝑡 + 𝜓2(�̃�𝑡 − �̃�𝑡−1 + �̃�𝑡) + 𝜓3Δ�̃�𝑡] + 𝜀𝑅,𝑡  (A11) 

UIP Equation: �̃�𝑡 − �̃�𝑡
∗ = 𝐸𝑡�̃�𝑡+1 − 𝐸𝑡�̃�𝑡+1

∗ + 𝐸𝑡�̃�𝑡+1 − �̃�𝑡   (A12) 

Pricing of Foreign Firms: �̃�𝐹,𝑡
∗ = 𝛽∗𝐸𝑡�̃�𝐹,𝑡+1

∗ + (
1−𝜃𝐹

∗

𝜃𝐹
∗ )(1 − 𝜃𝐹

∗𝛽∗)[−�̃�∗ − 𝛼�̃�𝑡
∗ − �̃�𝑡

∗]  (A13) 

Foreign Habits: (1 − ℎ∗)Ξ̃𝑡
∗ = �̃�𝑡

∗ − ℎ∗�̃�𝑡−1
∗ + ℎ∗�̃�𝑡  (A14) 

Foreign Marginal Consumption Utility: −�̃�𝑡
∗ =

𝜏∗

1−ℎ∗𝛽∗ Ξ̃𝑡
∗ − ℎ∗ 𝛽∗

1−ℎ∗𝛽∗ 𝐸𝑡[𝜏∗Ξ̃𝑡+1
∗ + �̃�𝑡+1]  (A15) 

Pricing of Foreign Importers: �̃�𝐻,𝑡
∗ = 𝛽∗𝐸𝑡�̃�𝐻,𝑡+1

∗ + (
1−𝜃𝐻

∗

𝜃𝐻
∗ )(1 − 𝜃𝐻

∗ 𝛽∗)�̃�𝐻,𝑡
∗   (A16) 

Definition of Foreign CPI: �̃�𝑡
∗ = α�̃�𝐻,𝑡

∗ + (1 − 𝛼)�̃�𝐹,𝑡
∗   (A17) 

Foreign Terms of Trade: �̃�𝑡
∗ = �̃�𝑡−1

∗ + �̃�𝐹,𝑡
∗ − �̃�𝐻,𝑡

∗   (A18) 

Foreign Real Exchange Rate (�̃�𝑡 = −�̃�𝑡
∗): �̃�𝑡 = −�̃�𝐻,𝑡

∗ + (1 − 𝛼)�̃�𝑡
∗ + 𝛼�̃�𝑡  (A19) 

Liquidation of Foreign Goods Market: �̃�𝐹,𝑡
∗ = �̃�𝑡

∗ + 𝑔𝑡
∗ −

1−𝛼

𝜏∗
�̃�𝑡 + 𝛼(1 − 𝛼)𝜂(�̃�𝑡 − �̃�𝑡

∗)  (A20) 

Foreign Monetary Policy Rule:  

�̃�𝑡
∗ = 𝜌𝑅∗�̃�𝑡−1

∗ + (1 − 𝜌𝑅∗)[𝜓1
∗�̃�𝑡

∗ + 𝜓2
∗(�̃�𝑡

∗ − �̃�𝑡−1
∗ + �̃�𝑡) − 𝜓3

∗Δ�̃�𝑡] + 𝜀𝑅∗,𝑡  (A21) 

Euler Equation: −�̃�𝑡 = −𝐸𝑡�̃�𝑡+1 − (�̃�𝑡 − 𝐸𝑡�̃�𝑡+1) + 𝐸𝑡�̃�𝑡+1  (A22) 
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Figure A1. Impulse Response of DSGE-VAR (μ=∞) (1999:2 – 2007:1) 
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Figure A1. Continued 

 
Note: 1) KR_A (US_A) and KR_G (US_G) imply the technical shock and the government expenditure 

shock of Korea and the U.S., respectively. 

2) The solid line and the dotted line indicate the average impulse response and 90% confidence 

interval of DSGE-VAR (μ=∞), respectively and the dashed line represents the average impulse 

response of DSGE. 
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Figure A2. Impulse Response of DSGE-VAR (μ=1) (1990:2 – 2016:1) 
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Figure A2. Continued 

 
Note: 1) KR_A (US_A) and KR_G (US_G) imply the technical shock and the government expenditure 

shock of Korea and the U.S., respectively.  

2) The solid line and the dotted line indicate the average impulse response and 90% confidence 

interval of DSGE-VAR (μ=∞), respectively and the dashed line represents the average impulse 

response of DSGE. 
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Figure A3. Impulse Response of VAR with Block-Exogeneity (1990:2 – 2016:1) 

 

Note: 1) the U.S. variables are block exogenous and the number of lags is 4.  

2) The dotted line indicates the confidence interval of the impulse response ± one standard deviation 

obtained from 1,000 bootstrapping. 
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Trump’s withdrawal from the Trans-Pacific Partnership (TPP) and his “America First” 

trade agenda ignite a second round of interest in mega-free trade agreements in the Asia-

Pacific. Countries are evaluating alternative trade policy actions in a post-TPP era. Using 

national real GDP gains estimated by a modified GTAP model to construct “preference 

ordering” for 10 Association of Southeast Asian Nations members and their six regional 

dialogue partners, this paper comes up with several policy-oriented findings. First, when 

multilateral agreements are not possible, countries are better off with a regional trading 

agreement than without one. Second, the Regional Comprehensive Economic Partnership 

is likely to have higher beneficial impacts than the Comprehensive and Progressive 

Agreement for Trans-Pacific Partnership. Third, for dual-track countries, implementing 

both agreements is better than each separately. Fourth, impacts of open regionalism are 

likely to be higher than those of a closed and reciprocal one. Going forward, this paper 
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argues that countries should adopt a “multi-track, multi-stage” approach to trade policy.  

Keywords: Post-TPP, RCEP, CPTPP, FTAAP, CGE Modelling 

JEL Classification: F13, C68, F50 

 

I. INTRODUCTION 

 

There have been two rounds of interest in mega-free trade agreements (mega-

FTAs). A decade ago, policy-makers in Asia-Pacific countries started to see mega-

FTAs as a third trade liberalisation option in between a deadlocked multilateral 

agreement under the auspices of the World Trade Organization (WTO) and bilaterals 

whose benefits are dubious in the shadow of criss-crossing rules of origin (ROOs) 

that create a tangled “noodle bowl” (Kawai and Wignaraja, 2009). Hence, negotiations 

for the Trans-Pacific Partnership (TPP12) that involved 12 Pacific Rim economies 

commenced in March 2010 and those for the Regional Comprehensive Economic 

Partnership (RCEP) were initiated in May 2013 (see Table 1). The latter brings 

together 10 members of the Association of Southeast Asian Nations (ASEAN) and 

their six regional dialogue partners. A year later, in November 2014, 21 Asia-Pacific 

Economic Cooperation (APEC) members pledged to explore the prospect for realising 

a Free Trade Area of the Asia-Pacific (FTAAP) to advance their regional economic 

integration agenda. While the TPP agreement was concluded and signed with much 

fanfare in October 2015 and February 2016 respectively, the first wave of mega-

FTA movement was essentially ground to a halt by a host of adverse factors including 

the rise of protectionism and anti-globalisation sentiment, regulatory and transparency 

concerns, a contentious US election that scapegoated foreign trade for political 

incompetence, and the institutional deficiency of APEC as a negotiating platform.  

However, after President Donald Trump pulled the US out of the TPP grouping 

in January 2017 and reiterated an “America First” trade policy at the 2017 APEC 

meetings in favour of bilateralism and “fair trade”, a second round of interest in mega-

FTAs take hold as regional countries proactively explore alternative economic cooperation 

possibilities. Early signs show that Asia-Pacific countries are reluctant to engage in one-

on-one trade negotiations with the US, as bilateral FTAs in theory are only “second 

best”, if not “third best”, policy recourse, and could engender asymmetrical trade 

concessions disproportionately benefiting the US. Hence, they appear to have decided 

to carry through the unfinished business of negotiating mega-FTAs, to not only sustain 
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economic growth but also signal an unwavering commitment to combating economic 

nationalism. In the margins of the APEC gatherings in November 2017, 11 remaining 

TPP countries revived the stalled TPP and renamed it the Comprehensive and Progressive 

Agreement for Trans-Pacific Partnership (CPTPP) (Rana and Ji, 2017). The agreement 

was signed on 8 March 2018 (on the same day when President Trump announced 

restrictive tariffs on steel and aluminium imports following Section 232 investigations). 

Progress, albeit slow, is also being made on the RCEP front in parallel. Singapore 

Prime Minister Lee Hsien Loong promised “maximum efforts” will be put in to 

push RCEP negotiations forward (Yong, 2017) under the country’s 2018 ASEAN 

chairmanship. In a similar move, South Korea announced its willingness to voluntarily 

serve as an active coordinator to secure a rapid conclusion of RCEP talks (Jung, 

2017). At the same time, several major regional economies such as China, Russia 

and South Korea are lining up to back the so-called “Beijing Roadmap” (APEC, 

2014) which calls for a timely establishment of the FTAAP to fulfil the long-

cherished dream of “a dynamic and harmonious Asia-Pacific community.” 

Despite the reignited interest in mega-FTAs, looking ahead a couple of pertinent 

policy questions remain. With the US withdrawal, does it still make economic sense 

for the remaining members to move forward with the watered-down CPTPP? Should 

they simply pivot to RCEP instead? Or should they seek dual membership to participate 

in both the CPTPP and RCEP? Is the case strong for RCEP and CPTPP tracks to 

converge over time to forge a region-wide system akin to FTAAP? How about taking 

steps to implement the CPTPP, RCEP and FTAAP in an open, non-discriminatory 

manner? How do gains from regional trade accords compare to those that accrue 

from multilateral trade liberalisation? This paper provides preliminary answers to 

those important questions by undertaking computable general equilibrium (CGE)-

based analysis of various trade policy options facing the 16 selected Asia-Pacific 

countries – seven CPTPP-TPP dual track countries (Australia, Brunei, Japan, Malaysia, 

New Zealand, Singapore and Vietnam) and nine single RCEP track countries (Cambodia, 

China, India, Indonesia, Laos, Myanmar, the Philippines, South Korea and Thailand). 

Real gross domestic product (GDP) gains expected under alternative policy scenarios 

are ranked from the highest to lowest to construct what game theorists refer to as 

“preference ordering” (Brams, 1994). 

While there is a large volume of economic literature focusing on the likely economic 

consequences of individual mega-FTAs such as the TPP12 (Petri and Plummer, 

2016; Petri, Plummer, and Zhai, 2011; World Bank, 2016; USITC, 2016), RCEP 
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(Cheong and Tongzon, 2013) and FTAAP (Scollay and Gilbert, 2000), policy oriented 

studies which explicitly and comprehensively contrast the economic impacts of 

alternative regional trade policy options are relatively few in number.1 Petri et al. (2017) 

and Schott (2017), who employ quantitative and qualitative methods, respectively, 

to investigate the trade policy spectrum (ranging from the TPP11 to a bilateral FTA 

with the US) available to Asia-Pacific countries in the immediate future, are two 

notable exceptions. This paper also attempts to fill the gap. But the paper differs from 

the work of others in the sense that, in addition to analysing the FTA portfolio that 

is available to countries in the immediate future, it adopts a longitudinal perspective 

to propose a “multi-track, multi-step” trade policy roadmap with milestones to be 

achieved across the time horizon (i.e., short-term, medium-term, and long-term). 

Concurring with Petri et al. (2017) and Schott (2017) who argue that “bigger is better”, 

this paper also demonstrates that “more is merrier” and “more open is better”, meaning 

that for Asia-Pacific countries concurrent participation in multiple mega-FTAs and 

operationalising the “open regionalism” principle (Bergsten, 1997) to extend preferential 

tariff reductions to non-member economies would better serve national interests 

than pursuing a single-track, narrower and reciprocal trade pact. The paper is organised 

as follows. The next section briefly describes the CGE model used in this paper, 

i.e. the Global Trade and Analysis Project (GTAP) comparative static model, and 

the modifications made to the model to permit a more accurate estimate of the 

macroeconomic effects after market forces work through the economies in the longer 

run. Section III presents the simulation scenarios examined, including the CPTPP, 

RCEP, the parallel existence of the CPTPP and RCEP, FTAAP+ (a hypothetical 

region-wide umbrella FTA resembling a merger between the CPTPP and RCEP), 

open regionalism scenarios, and multilateral tariff eliminations analogous to a successful 

conclusion of the Doha Development Agenda.2 In Section IV, we summarise the 

estimation results by constructing “preference orderings” and discuss several findings 

and policy implications. The last section concludes the paper. 

 

1 In addition, the majority of existing literature on mega-FTAs makes use of older versions of GTAP 

database with information on tariffs and economic structures etc. corresponding to the year 2007 or 

earlier. Our work employs the latest GTAP database version 9A (featuring reference year 2011), 

and thus our analyses are more up-to-date. 
2 See Table 1 for a comparison of the TPP, CPTPP, RCEP, FTAAP and FTAAP+.   
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II. GTAP AND KEY MODELLING ASSUMPTIONS 
 

GTAP is an advanced multi-region, multi-sector general equilibrium model 

extensively used to conduct quantitative trade policy analysis (Hertel, 1997; 2012). 

Core to the GTAP model is a database that comprehensively reports on the state of 

the world economy. This includes (virtually) all trade flows and inter-industrial 

links between and within national/regional economies for a given reference year, 

and a set of elasticity-based behavioural equations and parameters predicting how 

market agents (e.g., private households, firms and governments) would react to 

changes in the system when a policy “shock” is introduced. Thus, the GTAP model 

can help answer “what if” policy questions by offering a counter-factual analysis 

based on a before- and after-shock comparison of an economy. As a comparative-

static model that focuses on inter-equilibrium differentials, the static GTAP model 

used in this study does not attempt to trace out intra-equilibrium dynamics, such 

as the adjustment process, an economy would undergo before it arrives at new 

prices and quantities that clear all markets.  

The standard GTAP model adopts a default short-term closure under which 

cross-border mobility of capital is prohibited. To account for the longer-run effects 

of the trade arrangements under study, we modify the default closure to create a 

longer-term macro-environment in which capital is allowed to move between 

economies in search of highest return while the global stock of capital remains 

fixed (see Appendix 1for the changes made to the standard GTAP model).3  

 

1. Regional and Sectoral Aggregations 

 

In a GTAP model, to focus on key results and enhance computational efficiency, 

regions and sectors are bundled into aggregates. In our analysis, twenty-two regions 

which take part in at least one mega-accord were identified and individually retained 

with the rest coming under one single residual group, the “Rest of the world” (see 

 

3 This variant of model closure enables a broader range of capital market responses than would 

otherwise be possible, although it does not fundamentally change the short-term nature of the 

closure as long as the restriction of non-capital-accumulation is not relaxed. 
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Appendix 2). The regions selected for an explicit analysis include: Australia, 

Brunei, Canada, Cambodia, Chile, China, India, Indonesia, Japan, South Korea, 

Lao DPR, Malaysia, Mexico, Myanmar,4 New Zealand, Peru, the Philippines, 

Singapore, Thailand and Vietnam. The TPP withdrawer, the US as well as the EU 

(which was negotiating a third mega-FTA the Transatlantic Trade and Investment 

Partnership) were also included in the simulations. 

The 57 sectors originally classified by the GTAP database were aggregated into 

15 main sectors for the purpose of this study.5 Appendix 3 provides an overview 

of the sectoral aggregation. The second column shows the chosen aggregates while 

the last column lists the GTAP sectors included in the aggregations. Notably more 

services sectors (i.e., communication, financial services, insurance, construction, 

transport, trade, business and others) are represented in the aggregation scheme 

than manufacturing and food processing industries are. This is indicative of the 

increasing economic weight of services and the different level of liberalisation 

commitments facing different services industries under mega-FTAs.  

 

2. Tariff and Non-Tariff Measure Patterns 

 

According to the GTAP database version 9A (with reference year 2011), among 

the CPTPP countries, Australia, Brunei, Singapore, Chile, and Peru are the most 

liberal in terms of tariff barriers to merchandise trade. In contrast, the rest of CPTPP 

countries impose comparatively higher tariffs on flow of goods. Some of them have 

clustered protection in sectors of economic and political sensitivity while others show 

less variation across the gamut of industry sectors. For example, Canada’s uniformly 

low tariff structure is accompanied by a few tariff peaks on New Zealand’s dairy 

products and Chile’s meat products. Vietnam, on the other hand, tends to have a 

tariff pattern that is more consistent across the CPTPP membership. This could be 

linked to the fact that Vietnam has relatively few intra-CPTPP trade agreements 

that liberalise specific bilateral trade ties. It is also worth pointing out that for the 

 

4 In GTAP database, Myanmar is included in a group called ‘Rest of Southeast Asia’ (xse) with 

Timor-Leste. Since Myanmar’s GDP is close to 60 times as large as the economic size of Timor-

Leste as of 2015, ‘xse’ is used to approximately represent Myanmar in this paper. 
5 The purpose of sectoral aggregation is to speed up the computation process. This paper does not 

focus on sectoral results for the sake of brevity.  
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CPTPP grouping as whole, some industries have substantially higher tariffs than 

others. Most CPTPP countries have higher tariff levels in meat, livestock and fishery, 

and processed food industries. 

Applied bilateral tariff rates between RCEP members are generally higher than 

those between CPTPP partners. A common pattern is that many RCEP countries 

protect their processed food industry. This is in stark contradiction to extractive 

industries and heavy manufacturing industries where average tariffs are close to 

zero. In addition to inter-sectoral tariff heterogeneity, some country pairs have 

distinctly higher bilateral tariff protections than others, considering Korea’s tariffs 

on grains imports from India (317%) and Indonesia (282%), and India’s tariffs on 

processed food imported from Cambodia (85%) and Malaysia (79%). Conversely, 

two smallest RCEP members stand out, with Brunei facing very low tariffs when 

exporting to other RCEP markets and Singapore presiding over a zero-tariff regime.  

While commercial trading of goods is to a great extent hindered by tariffs, para-

tariff measures and tariff-rate quotas, services trade is more affected by behind-the-

border regulatory and technical measures, collectively known as non-tariff measures 

(NTMs). It is, however, a practically and analytically difficult task to collect sector-

specific and globally comparable data on NTMs due partly to their opaque nature 

(Dee and Ferrantino, 2005). Translating NTMs to ad valorem equivalents (AVEs) 

– the tariffs rates that would induce the same level of imports as the NTMs – is by 

far the most common approach to quantifying NTMs. This paper taps into two 

earlier studies on this topic by Fontagné, Guillin, and Mitaritonna (2011) of and 

the United States International Trade Commission (2016).  

As shown in Table 2, among the CPTPP countries, the sector with the lowest 

level of NTMs is transport service with an average protection/regulation of 25%, 

followed by other services (34%) and insurance (35%). The highest NTMs are found 

in construction (75%), financial services (60%) and business-related trade services 

(50%). In particular, NTMs in construction sectors in Peru (159%), Mexico (136%), 

Chile (133%) and Australia (127%) as well as business service in Mexico (134%) 

are all greater than 100%. The trend by and large holds with respect to RCEP countries: 

the most protected service industries are financial services (67%), construction (56%) 

and communication (52%), while transport services (28%) is the least protected/ 

regulated sector. The average level of NTMs in Singapore is the lowest in the 

grouping; India’s service market, in contrast, is the most protected/regulated with 
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AVEs in communication, construction and financial service sectors amounting to 

160%, 154%, and 137% respectively.  

 

Table 2. Estimated AVEs of NTMs in Mega-RTA Economies (%) 

 Communication Construction Finance Insurance Business Others Trade Transport 

Australia 31.5 126.8 64.2 44.9 66.6 44.4 64.5 26.8 

Brunei 49.2 16.1 60.3 56.7 31.0 21.9 31.4 24.7 

Cambodiab 29.0 21.5 43.6 37.4 32.5 36.1 35.9 29.6 

Canada 27.5 73.9 33.8 16.8 31.3 35.9 51.2 25.7 

Chile 33.0 133.3 105.6 48.3 69.9 40.3 45.9 18.1 

China 85.2 45.6 92.6 40.7 98.1 59.6 32.9 52.8 

EUa 27.6 44.3 39.9 41.2 26.7 31.8 35.4 19.2 

Indonesia 80.0 112.9 95.3 38.1 22.2 38.3 29.1 35.6 

India 160.3 153.8 136.8 47.1 48.4 68.4 58.6 49.6 

Japan 63.1 25.7 61.0 45.1 43.9 48.4 42.3 26.7 

Korea 29.2 101.6 67.2 67.2 25.5 36.2 49.0 13.0 

Laosb 29.0 21.5 43.6 37.4 32.5 36.1 35.9 29.6 

Malaysia 45.2 8.4 51.8 41.2 0.1 31.6 57.3 19.0 

Mexico 55.5 135.8 52.6 0.0 133.6 38.9 50.6 35.5 

Myanmarb 29.0 21.5 43.6 37.4 32.5 36.1 35.9 29.6 

New 

Zealand 
10.7 18.7 29.5 34.2 9.1 20.2 19.9 17.1 

Peru 56.9 159.1 73.7 37.6 54.7 44.4 100.3 47.1 

Philippines 26.4 17.6 58.5 39.5 52.4 58.9 50.1 25.6 

Singapore 62.9 67.8 52.6 5.4 2.3 15.0 3.9 0.0 

Thailand 43.0 39.6 79.6 14.4 32.5 33.3 30.3 23.4 

US 36.9 95.4 51.3 43.7 42.3 8.8 61.5 17.5 

Vietnam 29.0 21.5 43.6 37.4 32.5 36.1 35.9 29.6 
a Real GDP-weighted average, excluding Malta. 
b Data imputed from Vietnam.  

Source: Fontagné, Guillin, and Mitaritonna (2011) and USITC (2016), authors’ estimation. 

 

3. Modelling Assumptions on Market Access 

 

On the basis of the tariff schedules of the negotiated TPP agreement (Freund, 

Moran, and Oliver, 2016), it is assumed that Australia, Chile, New Zealand, Peru, 
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Singapore, Brunei and Malaysia lift all tariff barriers vis-à-vis the remaining 

CPTPP members and each other. In Mexico, 1% of tariffs on the aggregated processed 

food industry against imports originating in Australia, Brunei, Canada, Japan, Malaysia, 

New Zealand, Singapore and Vietnam are retained. To reflect Canada’s attempt to 

exempt dairy, poultry and egg markets from full liberalisation and Vietnam’s similar 

attempts to protect its automotive industry, it is assumed that 3% of tariffs still apply 

in Canada’s processed food industry and Vietnam’s aggregated heavy manufacturing 

industry. Japan comes last in the CPTPP grouping in terms of the scope and depth 

of tariff removal. Relatively high tariffs on some meat of bovine animals and 

selected dairy and textile products are not negotiated away even after a protracted 

transition period of 30 years. In this study, the assumption is that only 90% of tariff 

protections in Japanese livestock and processed food industries would be scraped, 

and so would 95% of tariffs in its textiles and clothing sector. The extent of services 

liberalisation attributed to the CPTPP accord was wholly obtained from USITC 

(2016) which concludes that communication and business services sectors will be 

comparatively more exposed to regional liberalisation and competition.  

The legal text of RCEP is not available at the time of writing (January 2018). 

As a benchmark GTAP shock rate, we assume that RCEP grouping would achieve 

a tariff removal rate of 90-95%, a target that leaders have publicly declared. Singapore, 

Australia, Brunei and New Zealand are considered in this study as full liberalisers 

(i.e., countries that eliminate all tariffs barriers against RCEP partners), because of 

their liberal trade policy history and their concurrent participation in the CPTPP 

agreement which does not tolerate significant sectoral carve-outs or residual tariffs 

post-implementation. A research into tariff elimination coverage under existing 

ASEAN+ FTAs by Fukunaga and Isono (2013) suggests that China, Indonesia, 

Japan, Korea, Malaysia and the Philippines have shown moderate level of ambitions 

in opening up their domestic markets to regional partners. These countries are assumed 

to adopt a tariff shock of 95%, and the rest of developing RCEP countries 90%. To 

refine the assumptions further, tariff peaks presumably corresponding to sectors 

that would better withstand the external pressure of liberalisation are identified based 

on a reading of RCEP countries’ sector-specific tariffs, both in terms of bilaterally 

applied and most favoured nation (MFN) rates. It is found that China’s and India’s 

processed food; Japan’s crops and grains; Cambodia’s crops and grains, meat and 

livestock, textiles and manufacturing; Korea’s meat and livestock and processed 

food; Laos’ meat and livestock, processed food and light manufacturing; Malaysia’s 
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grains and crops and heavy manufacturing; Thailand’s processed food and manufacturing; 

and Vietnam’s processed food, textiles and manufacturing tend to be more sensitive 

sectors, carrying absolutely high or above-regional-average tariffs, for a variety of 

politico-economic reasons. Accordingly, tariff shocks applied to these sectors were 

revised downward by an additional 5%. Of particular note is that foreign exporters 

face extraordinarily high tariff barriers in Korea’s agricultural market, with MFN 

rates on milling industry products and cereals amounting to 330% and 285%, 

respectively, even though the country’s overall MFN tariff rate is 14% on average. 

We therefore assume that Korea’s grains and crops industry will be subject to a 

tariff shock of only 85% (see Appendix 4). 

With respect to services liberalisation, we hypothesise that RCEP countries would 

be willing to make concessions in sectors that have a prior history of liberalisation 

and de-regulation. This assumption is in keeping with the fact that services agreement 

under RCEP will follow the “positive list approach”, where only specifically listed 

sectors will be liberalised. Thus, guesstimate of RCEP’s services “actionability” – 

how much NTMs can be realistically removed – was based on the study by Ishido 

(2011) who maps out the degree of liberalisation for several services industries 

under concluded ASEAN+ agreements. Appendix 4 presents the assumed NTMs 

cuts in RCEP countries; these figures are expressed as percentage reductions to 

AVEs shown in Table 2. For the RCEP grouping as a whole, our informed guess 

is that RCEP-induced services reform will be limited given the relatively closed 

nature of the services markets in most RCEP partners. The dominant market positions 

of state-owned enterprises and government-linked companies (Park, 2013) which 

income constitutes an important stream of state revenue also restrict liberal reforms.  

 

4. Trade Facilitation 

 

Apart from swapping preferential market accesses, FTA partners also tend to 

agree on certain reciprocal trade facilitation provisions that further smooth the flow 

of trade (Maur, 2011). The term trade facilitation is broadly defined by APEC 

(2002) as the simplification, harmonisation, use of new technologies and other 

measures to address procedural and administrative impediments to trade. According 

to ADB and UNESCAP (2013), implementing trade facilitating measures would 

confer benefits in terms of bringing about improved trade competitiveness, increased 

foreign direct investment, greater participation by small- and medium-sized enterprises 
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in international trade and lifted long term economic growth prospects in spite of 

short-term institutional and legislative costs.  

The “Customs Administration and Trade Facilitation” chapter of the TPP agreement 

promotes an American-sanctioned vision of trade facilitation as it by and large 

follows a relatively unchanged template which the US initially drew up for its 2005 

FTA with Australia. Two key features of the trade facilitating agenda of the TPP 

agreement are “Advance Rulings” and “Express Shipments”. The former minimises 

border uncertainty by allowing traders to secure a written advance ruling from the 

customs of the importing (exporting) country on areas such as rules of origin (see 

below), valuation criteria and tariff classification for a product ahead of its actual 

importation (exportation). The latter grants express shipments expedited customs 

treatment while maintaining proper customs control. For instance, the TPP specifically 

stipulates that, under normal circumstances, only a single submission of documentation 

is required, and express shipments should be released in six hours after the submission6.  

Trade facilitation provisions in ASEAN’s existing one-on-one agreement with 

its six dialogue partners (Wille and Redden, 2007; Hamanaka, Tafgar, and Lazaro, 

2010) are not as concrete and binding as comparable provisions in the TPP or other 

trade deals signed by the US. Typically, trade facilitation measures are not grouped 

in a dedicated chapter but appear mainly as a series of “Customs Procedure” clauses 

under the heading of “Trade in Goods”. This tendency looks set to be continued 

under RCEP, considering that trade facilitation per se is not mentioned by RCEP’s 

guiding principles. Nevertheless, RCEP is likely to contain several trade facilitation 

provisions that will have the potential to enhance the overall efficiency of border 

agencies of RCEP countries. 

Several studies have tried to quantify the potential welfare and trade gains that 

can be derived from trade facilitation (UNCTAD, 2001; Engman, 2005; Wilson, 

Mann, and Otsuki, 2003). One more recent study by Hillberry and Zhang (2015) 

suggests that implementation of the WTO’s Trade Facilitation Agreement (which 

entered into force in February 2017) would result in an average trade cost reduction 

of 0.9% for imports and 1.2% for exports. As such, following USITC (2016), we 

assume that the TPP and RCEP would have a small efficiency-enhancing effect 

 

6 Under the CPTPP, parties suspend the obligation to review de minimis tariff levels on express 

shipments.  
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(estimated at 1% increase in efficiency for the former and 0.5% for the latter), removing 

the “sand in the wheels” of international trade (Andriamananjara, Ferrantino, and 

Tsigas, 2003). 

 

5. Rules of Origin and Preference Utilisation 

 

To push back against trade deflection (Shibata, 1967) and transhipment, reciprocal 

trade agreements typically include a chapter setting out detailed rules of origin (ROOs) 

procedures for the determination of the eligibility of products to receive negotiated 

benefits (Brenton, 2011; Abreu, 2016). When complicated ROOs imply administrative 

costs and front-loaded investment in compliance expertise, critics claim that the provision 

becomes a new class of hidden trade barrier (Gretton and Gali, 2005; Estevadeordal, 

Harris, and Suominen, 2009). While origin rules are seldom malicious by design (and 

certainly should not be singled out as the reason to reject trade agreement altogether), 

they do in practice result in incomplete utilisation of trade preferences written into 

FTAs (Reuters and KPMG, 2015). Available empirical investigation suggests that 

the economic costs of ROOs are not insignificant, which in the context of goods 

traded within ASEAN could amount to 25% (Pelkmans-Balaoing and Manchin, 

2007). Similarly, an Australian Productivity Commission (2010) assessment of the 

preference take-up of the Australia-US FTA concludes that incomplete utilisation 

could reduce projected GDP gains to Australia by approximately 25%, in relation 

to the case of full take up. As a rule-of-thumb, this study follows Gretton (2017) 

in assuming that mega-FTAs’ preferential origin rules reduce the magnitude of 

GDP gains by 25% below the case of full take-up. This discount also impacts non-

members because arguably incomplete utilisations also reduce detrimental effects 

on them that result from trade diversion and preference erosion. 

 

III. POLICY SIMULATION SCENARIOS 

 

The following policy scenarios were considered in this study. 

 

Scenario 1 CPTPP 

Scenario 2 RCEP 

Scenario 3 Open CPTPP 
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Scenario 4 Open RCEP 

Scenario 5 CPTPP + RCEP 

Scenario 6 Open CPTPP + Open RCEP 

Scenario 7 FTAAP+ 

Scenario 8 Open FTAAP+ 

Memo (a) TPP12 

Memo (b) Multilateral tariff elimination 

 

Scenarios 1-4 focused on individual mega-agreements, exploring separately their 

likely economic implications for 16 countries in the sample. The first two scenarios 

simulated the economic impacts of the CPTPP and RCEP as conventional, “closed” 

trade groupings.  

Scenarios 3-4 were designed to throw light on the possibility of implementing 

the two accords on a non-discriminatory basis in keeping the principle of “open 

regionalism”. The concept of “open regionalism” – whose intellectual origin dates 

back to the late 1960s – was first articulated by Pacific Economic Cooperation 

Conference (PECC) in 1980, and the adoption of the principle by APEC in 1991 

made it an “ideal” approach for economic relations in the Asia-Pacific and the Pacific 

model for global economic cooperation (Garnaut, 1994; PECC, 1992; Drysdale, Elek, 

and Soesastro, 1998; Garnaut, 2004). While an official definition of open regionalism 

was never tabled by APEC or other institutions alike, the operational meaning of 

the idea evolved from a circumscribed sense of openness in terms of allowing non-

members to participate in APEC work programmes (APEC, 1992) to a generalised 

commitment to voluntarily extending the actual reduction of barriers realised among 

APEC members to non-APEC economies (APEC, 1995). The principle lapsed into 

relative irrelevance at the turn of the century due to growing political resistance to 

governments’ attempt of multilateralising trade concessions when the overall drive 

towards trade openness in the region was decelerated by economic and political crises. 

In the era of mega-regionals, two renewed interpretations of open regionalism emerge. 

The first, often made reference to by proponents of the TPP/CPTPP and RCEP, 

highlights the fact that the two mega-FTAs in the Asia-Pacific are “open” to the 

accession by new members to the blocs. The second exposition, more applicable 

in the context of transatlantic trade and regulatory cooperation under TTIP negotiations, 

takes the view that open regionalism ought to be underpinned by a “living agreement”, 
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meaning that an open trade treaty should not be a one-off negotiation discussing a 

pre-determined set of trade policy issues but a sustained cooperation and liberalisation 

channel for new tariff and regulatory barriers to be tackled on an on-going basis 

(House of Lords European Union Committee, 2014). While the two definitions 

based on possible geographical or thematic expansions are well justified in their 

respective contexts, they fall short of the ambitions of the original open regionalism 

doctrine which prescribed that the most optimal way of FTA partners relating to 

the rest of the world should be governed by unconditional non-discrimination and 

MFN treatment. As such, in this study, we stick to the founding vision of open 

regionalism, assuming that the trade liberalisation and facilitation agreed to by 

mega-FTAs partners are accessible to all other economies in the world. 

A related discussion is the role of ROOs in “opened” mega-FTAs. As noted above, 

a 25% discount is applied to reflect the possibility that ROOs often serve to offset part 

of the benefits of trade liberalisation. A truly open regional agreement would, however, 

remove the necessity to formulate and enforce ROOs for governments and the incentive 

to certify compliance for traders (Panagariya, 1999; Estevadeordal and Suominen, 

2003; Baldwin, Evenett, and Low, 2008) because the MFN multilateralisation of 

the negotiated trade concessions renders the requirement to determine the eligibility 

for preferential treatment obsolete. In the open regionalism scenarios, therefore, it 

is assumed that ROOs would not raise additional costs and accordingly the 25% 

discount ceases to apply. 

To be of note, what was understood as “opened” ROOs in this study are different 

from liberal ROO regimes or non-preferential ROOs. Liberal ROOs are usually 

associated with FTA provisions based on cumulation of origins, tolerance rules allowing 

a malleable treatment of non-originating intermediate inputs, and a co-equal approach 

that accords traders the flexibility to cherry-pick a preferred origin-certifying method, 

whether it is local content requirement or change in tariff classification. Adopting 

transparent, easy-to-comprehend ROOs to minimise the scope for policy interpretations 

and administrative discretions, and reducing cross-agreement inconsistencies by 

ensuring that products be subject to homogenised ROO regimes across trade treaties 

are also considered “best practices” to make customarily restrictive ROOs more 

liberal (Brenton, 2011). Non-preferential ROOs (Estevadeordal and Suominen, 2003; 

Hoekman and Inama, 2018), for its part, is to be distinguished from preferential 

ROOs. Unlike the preferential ROOs that are predominately relevant in the context 

of FTAs or preferential arrangements (e.g. European Union’s Everything But Arms 
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initiative) where eligibility of trade preference is at stake, non-preferential ROOs 

is part and parcel of a country’s multilateral trade policy – their fundamental purpose 

is to make a distinction between foreign and domestic products so that WTO rules 

such as anti-dumping and countervailing duties, safeguard measures and public 

procurement could be legally applied. The ROOs are non-preferential in the sense 

that foreign goods entering the country will not receive differential treatment based 

on country origin (though they will be treated differently from local products). 

While these two concepts share “open” regionalism’s policy intention of mitigating 

the distortion of regional and global production patterns and imply greater openness 

of regional trade policies, they are not addressed in this study.  

Scenarios 5 and 6 corresponded to situations where both mega-FTAs are in force. 

Insofar as the modelling results are the net economic outcome of two mega-FTAs’ 

respective impacts, single-track economies would be better able to ascertain their 

real economic growth potential knowing that while they are included in one mega-

bloc, they are also excluded from the other. Dual-track economies, on the other hand, 

can infer from the results whether their concurrent pursuits of two mega-FTAs are 

worth the effort. In the simulations, we assumed that countries taking part in two 

mega-agreements will adopt shocks associated with the more liberalising agreement 

(see sub-section II.3).7 It is certainly not the case that the relatively deeper agreement 

will nullify the shallower one de jure. But, voting with their feet, businesses facing two 

agreements with differentiated liberalising scopes and tariff savings may presumably 

choose the more beneficial one based on economic logic, possibly driving the 

gradual, de facto oblivion of the less liberalising agreement.  

Scenarios 7 and 8 looked at a hypothetical umbrella FTA that encompasses 21 

APEC members in addition to four non-member countries negotiating RCEP. Since 

this FTA is broader in membership which includes countries like India and Cambodia 

that are not official APEC members, we labelled it “Free Trade Area of the Asia 

Pacific-Plus (FTAAP+)”8 in this study. Incorporation of RCEP countries that do 

not form part of APEC in the potential region-wide trade architecture is possible 

 

7 In practice, it means countries that take part in both the TPP and RCEP will adopt shock assumptions 

associated with the TPP. 
8 This is equivalent to what Petri and Abdul-Raheem (2014) call “FTAAP-25”. 
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since RCEP is officially recognised as a pathway to achieving FTAAP (Petri and 

Abdul-Raheem, 2014). In these two aspirational scenarios, we assumed the participation 

of the US, full removal of tariffs and 1% efficiency enhancement. Additionally, 

Memo item (a) was included to present simulation results of the original TPP12.9 

Memo item (b) dealt with global tariff liberalisation as a reference. 10  Table 3 

summarises the assumptions under the different policy scenarios discussed in this and 

the previous section. 

 

IV. POLICY SIMULATION RESULTS AND IMPLICATIONS   

 

All simulations were done using the multi-step, non-linear Gragg’s method, with 

extrapolation. Automatic accuracy function of the GTAP model was activated, 

ensuring at least 99% accuracy of the results to at least four decimal points (although 

results reported in this paper were kept to two decimal places for simplicity). 

Tables 4 and 5 present the simulated real GDP impacts (percentage change) and 

rank orderings from highest (10) to lowest (1) for dual-track and single-track countries, 

respectively, under each of the ten scenarios.11 Cross-checking the findings with 

those of some widely cited recent works,12 it is found that the figures presented in 

this paper are generally in the middle range of the available studies. The rank 

orderings lead to a number of findings. 

  

 

9 In the TPP12, the US is assumed to eliminate all tariffs and liberalise services according to estimate 

by USITC (2016).  
10 Since multilateral trade liberalisation and open regionalism do not require rules of origin to enforce 

preferentialism, 25% ROO-related discount does not apply in Scenarios 4, 6, 8 and 9.   
11 Preference orderings based on welfare gains are summarised in Appendix 5.  
12 For example, TPP/CPTPP results are juxtaposed with USITC (2016), Petri and Plummer (2016), 

and Ciuriak, Dadkhah, and Xiao (2017). Simulated RCEP impacts are compared with Cheong and 

Tongzon (2013), Itakura (2015) and Jungbluth, Aichele, and Felbermayr (2016). 
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The first is that while multilateral tariff elimination tends to be the most desirable 

option (for 10 out of the 16 countries in the sample), countries are invariably better 

off with some regional trading arrangements than without it. This holds true particularly 

with respect to developing ASEAN countries such as Cambodia and Vietnam – 

whose real GDP would increase by 8.22% and 3.34% under RCEP, respectively. 

Thus, these empirical findings are broadly supportive of Larry Summers’ famous, 

and much criticised, assertion that “economists should maintain a strong, but 

rebuttable, presumption in favour of all lateral reductions in trade barriers, whether 

they be multi, uni, bi, tri, plurilateral. Global liberalization may be best, but regional 

liberalization is very likely to be good” (Summers, 1991). Economic success in 

increasingly competitive commercial environment requires countries to proactively 

reduce border barriers, abolish undue and superfluous regulations that may or may 

not have explicit protectionist intent, win over highly mobile international capital 

that flows to freer and more secure markets, and defensively neutralise third-party 

beggar-thy-neighbour trade policies and practices. But the interlocking nature of 

modern economic relations (Baldwin, 2016), and domestic political economy hostile 

to unilateral trade disarmament often render that national interests are most effectively 

served through coordinated and reciprocal regional efforts where countries swap 

preferential market access and trade away each other’s political opposition. as such, 

the formation of FTAs at the bilateral and regional levels has increased exponentially 

in the past fifty years. 

Second, in all countries except New Zealand13, RCEP is likely to have higher 

economic benefits than the CPTPP. This is because (i) RCEP has more members 

than the CPTPP, (16 in the former including such countries as China, India and 

Korea as compared to the latter’s smaller 11-country configuration) and (ii) trade 

liberalisation can be more significant in RCEP than the CPTPP because RCEP 

countries typically have higher tariff barriers prior to liberalisation. A caveat is that 

 

13 This is partly because New Zealand would benefit more from the services trade liberalisation in 

CPTPP countries. The CPTPP will be the country’s first FTA with Japan, Canada, Mexico and 

Peru. These four new partners accounted for $5.5 billion out of New Zealand’s total $6.9 billion 

worth of services exports in the year ending in June 2017 (New Zealand Ministry of Foreign 

Affairs and Trade, 2018). 
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our model has little to say about the potential economic footprint of an enlarged 

CPTPP, to which accession is, in theory, open to all APEC members and other 

countries willing to adhere to its high-quality rules. Inducting a new member could 

provide additional benefits not only to the accession economy but also to other 

economies of the trading bloc. If countries lining up for TPP membership (e.g., 

Colombia, Thailand, South Korea, and even post-Brexit United Kingdom) could 

become part of the reworked CPTPP,14 there is chance that the trans-Pacific bloc 

could be more economically stimulating than RCEP.  

Third, for dual-track economies, CPTPP and RCEP are better together than 

individually as Table 4 shows that scenario 5 consistently receives a higher preference 

score than scenario 1 and 2. An open RCEP together with an open CPTPP are even 

better15. In other words, there is less or no “Spaghetti/Noodle bowl” effect. Furthermore, 

countries adopting both initiatives tend to capture larger benefits, an observation that 

is broadly consistent with the findings of an earlier survey conducted by the authors 

(Ji et al., 2016) showing that 77% of Asian respondents felt that countries should 

pursue multiple mega-FTAs if possible. As an illustration, Singapore’s concurrent 

participation in the CPTPP and RCEP could lead to a real GDP increase of 2.07%, 

whereas the CPTPP would increase GDP by only slightly less than 1% and RCEP 

by 1.63%. This is also true for Australia, Brunei, Japan, Malaysia, New Zealand 

and Vietnam, each registering a greater preference score for the CPTPP+RCEP 

parallel scenario. One could argue that there is a certain degree of overlapping since 

the additive gains are smaller than the sum of separate gains from CPTPP and RCEP 

tracks. However, dual-track economies enjoy the distinct advantage of securing 

privileged free trade relations with such key American markets as Canada and Mexico 

through the TPP and with Asian heavyweights like China and India under RCEP 

simultaneously. 

That said, negotiating mega-scale FTAs embedding forward-looking and WTO-

plus provisions is a demanding undertaking that necessitates massive political, diplomatic 

and administrative capital commitment. Potential entrants should pragmatically put 

 

14 Petri et al. (2017) show that adding Indonesia, Korea, the Philippines, Taiwan and Thailand to the 

TPP agreement would boost economic benefits three times.  
15 Applying the 25% discount to the results obtained in open CPTPP and open RCEP scenarios will 

not disprove this argument.  
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the RCEP framework before the TPP and pursue multiple-mega-FTAs only when 

capacity permits (because the former is likely to be more economically rewarding, 

all else being equal, but also because the TPP’s high standard in services and 

regulations could be intimidating). Tables 4 and 5 also stand to reason that the prize 

of FTAAP+ would be the largest among alternative regional accords examined in 

this paper. Notably, an FTAAP+ represents the best state of trade affairs and the 

second best one for Myanmar and Cambodia, respectively, generating GDP gains 

that are even larger than would be expected from multilateral trade liberalisation. 

These projected gains associated with FTAAP+ suggest that both the TPP and 

RCEP should be understood as “entrée” in anticipation of main courses to follow.  

A relevant corollary to this referencing order concerning regional accords is a 

comparison of the economic impacts of the TPP12 and CPTPP. The fourth finding 

of our paper therefore is that, as expected, remaining signatories are made worse 

off by replacing the original pact with the CPTPP given smaller GDP gains and 

thus lower preference scores, but the proclamation of the US withdrawal posing a 

substantial and existential threat to the deal (at least from an economic perspective) 

is greatly overstated. This view supports Petri et al. (2017) and Ciuriak, Xiao, and 

Dadkhah (2017). Except Japan, Malaysia and Vietnam, all the other Asia-Pacific 

countries in the sample manage to preserve over 80% of their TPP12 gains through 

forging on with the TPP minus US. Even Japan, Malaysia and Vietnam, which saw 

establishing freer trade with the US as a key rationale underpinning their interest 

in the TPP in the first place, would do reasonably well under the CPTPP according 

to our simulations. In this regard, an important contextual factor to consider in 

rationalising this seemingly counter-intuitive finding is that the US is already an 

open economy with markedly low applied MFN tariff of an average 2.8% in 2015. 

Further opening up of the US merchandise trade regime under the TPP would not 

boost trade materially. (The forgone opportunity and benefits of securing privileged 

access to the US’s vast services market explain much of the benefit shortfalls.) 

Adding to the economic relevance investigated in this study, at stake politically is 

for the 11 countries to form a united front to challenge the Trump administration’s 

protectionist trade agenda and “America First” rhetoric in the interest of buttressing 

the wobbly global liberal economic order.          

The fifth finding of our preference ordering is that open regionalism is more attractive 

than “closed” regionalism in terms of economic benefits. For FTA participating 

economies, converting a preferential agreement to a more open and liberal configuration 
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would reinforce market forces; reduce trade flow distortions; import least cost 

supplies from all trading nations; facilitate value adding and production sharing 

chains extending beyond the jurisdiction of the trading bloc; and eliminate costs 

associated with the maze of rules of origin and other regulations to enforce preferences 

(Gretton, 2017). The theoretical proposition is supported by policy modelling in this 

paper. Open CPTPP scenario is consistently ranked higher than the CPTPP scenario 

for Asian countries. For instance, implementing the agreement on a non-discriminatory 

basis would boost Japanese real GDP gains four-fold. Similar outcomes are projected 

for the RCEP grouping, the FTAAP+ bloc and parallel scenarios. While Australia, 

Brunei, Canada, Japan, Mexico and Peru rank parallel, open implementation of the 

CPTPP and RCEP (i.e., Scenario 6) as the best outcome, open FTAAP+ is most 

preferred by three ASEAN countries, namely, Cambodia, Laos and the Philippines. 

Moreover, excluded party whose exports are conventionally discriminated against 

in integrating markets will find open regionals less trade diverting and more attractive 

to them. China, for example, would experience net gains from a 0.03% loss (under 

a closed CPTPP) to a 0.3% gain (under an open CPTPP) when Chinese exports are 

treated no less favourably in CPTPP countries than those originating within the 

geographical boundary of the CPTPP bloc. Compared to open regionalism, however, 

global liberalisation is shown to be able to deliver more substantial gains for most 

Asian countries – even though only tariff elimination is considered in this paper. 

The most prominent beneficiaries amongst all the modelling projects, in percentage 

terms, are trade exposed countries with higher levels of prevailing MFN tariff rates 

such as Cambodia (with a simple average applied MFN tariff rate of 11.4% in 2014), 

Thailand (with an MFN rate of 11%), Vietnam (9.5%) and South Korea (13.9%). 

By way of comparison, countries with relatively low trade-to-GDP ratios and low 

MFN border protections (e.g.m the US, Peru and Canada) are projected to benefit 

modestly from global merchandise trade liberalisation.  

Also, should the hypothetical multilateral liberalisation accord go beyond mere 

tariff removal in progressively liberalising services trade and public procurement 

markets, there would be substantially larger benefits. Unlike merchandise trade 

liberalisation that had been pursued lastingly since the inauguration of the General 

Agreement on Tariffs and Trade (GATT) in 1948, comparable movement of multilateral 

liberalisation of services trade did not gain traction until the negotiation of the 

General Agreement on Trade in Services (GATS) which entered into force almost 

fifty years later in 1995. Due to conflicting national interests in key areas such as 
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banking, insurance, professional services, telecoms and transport that proved hard 

to reconcile at the multilateral level, GTAS commitments by and large are more 

aspirational than operational (Adlung and Roy, 2005). Leveraging the value-added 

of mega-FTAs over existing GATS commitments, schedules and scopes in liberalising 

selected segment of trade in services of common interest could be the first step towards 

engineering a genuinely full-fledged free services trade regime that ensure unhindered 

access to a competitive and efficient global services markets for all. 

Going forward, the Asia-Pacific policy makers should adopt a “multi-track, 

multi-stage” approach in designing their regional trade policies. The first stage 

should centre on concluding and subsequently implementing the mega-FTAs under 

negotiations, that is the CPTPP and RCEP. With 85% GDP requirement gone, the 

CPTPP will take effect provisionally 60 days after six countries complete domestic 

ratification processes. It is expected that the pact could enter into force early 2019, 

but this schedule could be scuttled by political developments in key CPTPP members 

(e.g. general elections in Malaysia and the weakened position of Japanese Prime 

Minister Shinzo Abe). Meanwhile, ASEAN+6 partners should strive to bring on-

going RCEP negotiations to a substantial conclusion possibly as soon as next year, 

under the ASEAN chairmanship of Singapore, a pro-trade entrepôt economy. At 

this juncture, disagreements between ASEAN+1 countries with no bilateral FTA 

with each other and perceived low tariff concessions offered by India seem to have 

exerted a drag on the RCEP project;16 but it should be reminded that new and 

direct economic links instituted by RCEP between China, Japan, India and others 

are in fact the real draw card for the establishment of RCEP in the first place.  

In stage two, if and when RCEP talks are completed, RCEP partners not represented 

in the CPTPP grouping should switch political attention and diplomatic capital to 

 

16 India on the other hand is pushing for what New Delhi calls “a balanced agreement” that involves 

a commensurate level of services liberalisation which other RCEP partners are comparatively 

more relunctant to embrace. And some Indian officials find it difficult to reconcile external 

openning udner RCEP and Prime Minister Modi’s central industrial policy, the “Made In India” 

campaign. Nevertheless, most recently, ASEAN leaders took advantage of the ASEAN-India 

Commemorative Summit in January 2018 (which marked the 25 years of bilateral ties) to push 

India to conclude RCEP talks in 2018.  
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acquire CPTPP membership17 as our modelling shows that dual-membership is 

preferred. CPTPP incumbents absent from RCEP negotiations ought to do the same 

to seek accession to the RCEP bloc, which in 2016 accounted for almost half of the 

world population, 32% of global output, 29% of global trade and a fifth of the global 

foreign direct investment inflows. In so doing, CPTPP members will get unhampered 

access to a significantly larger integrated market including China, while RCEP 

members – many of which are developing economies – will gain valuable exposure 

to high-quality trade rules that may serve as an external validation as to how to 

proceed with further economic liberalisation in non-traditional trade areas. For 

trade strategists, pursing a multi-track trade policy straddling two mega-FTAs would 

spare regional countries the need to choose side between the Japan-led CPTPP and 

China-backed RCEP, thereby defusing daunting geopolitical tensions. Efforts should 

not stop at securing dual mega-FTA participation; countries should move towards 

stitching the CPTPP and RCEP into a more inclusive and coherent overarching 

FTAAP+ with streamlined rules that can disentangle the region from multiple ruling 

and “noodle bowl” problems (Hamanaka, 2012). 

Then, in stage three, Asian countries could try to relax the inward-looking principle 

of reciprocity by operationalising the principle of open regionalism over time. In 

this regard, differentiated trade strategies should be pursued by countries of different 

income levels. High level income countries (e.g. Australia, Japan and New Zealand) 

which are typically characterised by high overall economic openness, extensive 

FTA networks and greater cross-border trade in services should make opening up 

CPTPP a priority. Table 4 shows they tend to benefit comparatively more from an 

opened CPTPP than from an opened RCEP, thanks mainly to the former’s deeper 

 

17 There were some legitimate concerns that incumbent TPP members might impose harsh accession 

conditionality to extract more concessions from aspiring countries seeking TPP membership. See 

Hamanaka (2014). However, with the withdrawal of the US which can unilaterally dictate the 

terms of accession, the CPTPP has become a more equitable grouping wherein partners show more 

sensitivity to each other’s concerns and interests. This characteristic change is best evidenced in 

the willingness of the 11 remaining parties to suspend some 20 provisions of the original text of 

the TPP, at the request of such countries as Vietnam, Malaysia, Brunei and Canada. It is therefore 

unlikely that non-TPP RCEP countries would be deterred by the CPTPP’s entry requirements to 

the extent that the benefits of joining the CPTPP become expendable.  
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and more stringent services sector and investment liberalisations. The reverse can 

be said about the region’s middle-income countries. The preference scores (see 

Table 5) show that their trade gains from open regionalism would be driven by a 

potential non-discriminatory application of RCEP agreement. These countries should 

be able to turn the higher standard CPTPP to their advantage in the long run (provided 

that they become members), but the more pressing matter for them would be a 

multilateralisation of RCEP trade concessions that entails a liberalisation commitment 

to the rest of the world not least in the area of merchandise trade.    

To be sure, open regional approach to liberalising trade – akin to concerted unilateral 

liberalisation actions – in the Asia-Pacific will be politically difficult to achieve.18 

If anything, it will rely on far-sightedness and collaborative leadership potentially 

provided by the region’s economic hegemons (necessarily including the US and 

India despite their current protectionist trade policy rhetoric) together with the 

most liberal countries such as Singapore, Australia and Chile, in recognition that 

the more open an agreement becomes, the more economically stimulating it will 

be, as discussed above. Successes of regional arrangements could re-energise global 

momentum at the WTO level to pave the way for world-wide free trade (Urata, 

2016; Baldwin and Low, 2008) in the final phase, which will go a long way in 

promoting sustainable and equitable economic growth and combating economic 

nationalism. 

 

V. CONCLUSIONS 

 

This paper uses CGE analysis to illustrate the relative economic merits of several 

existing and potential trade agreements and implementation modalities. The results 

 

18 At a rhetorical level, the principle of “open regionalism” is explicitly or implicitly enshrined across 

various Asian cooperative mechanisms including ASEAN and ASEAN-Plus (e.g. ASEAN Vision 

2020 Declaration and ASEAN Economic Community Blueprint 2025) and inter-continental 

forums like Asia-Europe Meeting (ASEM). The principle is invoked predominantly for the 

purpose of projecting an image of the concerned grouping being non-exclusive and not targeting 

any third party. In the specific realm of trade liberalisation, putting “open regionalism” into 

practice means voluntarily lowering trade barriers to non-members (and ideally to the rest of the 

world) without reciprocal liberalisation. It has not been a very popular policy option except for a 

few ultra-liberal economies like Australia.  
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show that regional trade agreements could generate economic gains to members, and 

should be preferred by Asian countries to the sub-optimal status quo where multilateral 

trade liberalisation is on the brink of falling to a state of permanent stasis and domestic 

political economy prevents governments from pursuing unilateral measures. 

Between the two mega-FTAs that currently define the landscape of trade governance 

in the Asia-Pacific, relevant parties should prioritise RCEP over the CPTPP not 

least for the reason that the former, as the only multi-party trade grouping that 

brings together Asia’s three largest economies (i.e. China, Japan and India), would 

unleash more substantial gains. Our GTAP simulations also suggest that Asian 

countries should explore the possibility of pursuing both the CPTPP and RCEP to 

maximise trade creating potentials and to strike a geopolitical balance between 

their ties with China and those with Japan. Recognising that such multi-track FTA 

strategy could be too resource intensive to be followed by the region’s low-income 

economies, prudent policy sequencing that presumably puts RCEP ahead of the 

CPTPP in the short run would be wise. Once both the CPTPP and RCEP are 

implemented, a follow-up strategy would be merging the two into an FTAAP+ that 

encompasses all key Asia-Pacific economies. While the gap between the CPTPP 

and RCEP in terms of the differing levels of ambition might prove challenging to 

close, dual-track economies, and single-track economies that are ready to ratchet 

up their existing commitments, would drive the convergence between the CPTPP 

and RCEP and push it in positive directions. In this paper, we also illustrate the 

case for greater trade openness. Transitioning from a “noodle bowl” of preferential 

regional trade agreements to open regionals and eventually to a more open global 

trading system is estimated to offer far greater benefits. 

To sum up, when it comes to trade liberalisation, the preference ordering exercise 

based on CGE modelling suggests that the first best option remains a multilateral 

solution and regionalism is demonstrably the second best. Open regionalism that 

extends preferential market accesses to all parts of the world would generate greater 

economic gains than closed agreements. The same goes for larger regional agreements 

(e.g., RCEP) vis-à-vis smaller ones (the CPTPP) and multiple mega-FTA memberships 

vis-à-vis single mega-FTA membership. The worst outcome is for countries to stay 

idle, not only forgoing the opportunity to liberalise trade with external partners but 

also possibly crumbling in the face of protectionist pressures, as per the “bicycle 

theory” (Bergsten, 1996). 

  



 Post-TPP Trade Policy Options for ASEAN and its Dialogue Partners 205 

ⓒ 2018 East Asian Economic Review 

Appendix 1. Modifications Made to the Standard GTAP Model 

 
 Changes to the model theory 

Variable  

Capital; 

Equation E_capital 

capital = sum{r,reg, VKB(r)/sum{s,reg, VKB(s)} * qo(“capital”, r)}; 

Variable (all,r,reg) 

f_rorc(r); 

Variable 

rorc_r; 

Equation E_rorc2 (all,r,reg) 

rorc(r) = rorc_r + f_rorc(r); 

Variable 

qgdpwld; 

Equation E_qgdpwld 

sum{r,reg, GDP(r)} * qgdpwld = sum{r,reg, GDP(r) * qgdp(r)}; 

 

 Change to the default GTAP short-term closure 

Swap qo(“capital”,reg) = f_rorc(reg); 

 

Source: Productivity Commission (2009) 
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Appendix 2. Regional Aggregation 

 
No. Region Original GTAP Regionsa 

1 Australia aus 

2 Brunei brn 

3 Cambodia khm 

4 Canada can 

5 Chile chl 

6 China chn 

7 European Union 
aut, bel, cyp, cze, dnk, est, fin, fra, deu, grc, hun, irl, ita, lva, ltu, lux, 

mlt, nld, pol, prt, svk, svn, esp, swe, gbr, bgr, hrv, rou 

8 Indonesia idn 

9 India ind 

10 Japan jpn 

11 South Korea kor 

12 Laos lao 

13 Malaysia mys 

14 Mexico mex 

15 Myanmarb xse 

16 New Zealand nzl 

17 Peru per 

18 Philippines phl 

19 Singapore sgp 

20 Thailand tha 

21 United States usa 

22 Viet Nam vnm 

23 Rest of the world 

xoc, hkg, mng, twn, xea, bgd, npl, pak, ika, xas, xna, arg, bol, bra, col, 

ecu, pry, ury, ven, xsm, cri, gtm, hnd, nic, pan, slv, xca, dom, jam, pri, 

tto, xcb, che, nor, xef, alb, blr, rus, ukr, xee, xer, kaz, kgz, xsu, arm, 

aze, geo, bhr, irn, isr, jor, kwt, omn, qat, sau, tur, are, xws, egy, mar, 

tun, xnf ,ben 
a See https://www.gtap.agecon.purdue.edu/databases/regions.asp?Version=9.211  for the GTAP 

countries and regions.  
b In the current GTAP Data Base, Myanmar and Timor-Leste are bundled in ‘Rest of Southeast Asia 

(xse)’. This study used ‘xse’ to represent Myanmar. 
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Appendix 3. Sectoral Aggregation 

 

No. Code 
Aggregated 

Sector 

GTAP 

Sectors Description 

1 GrainsCrops 
Grains, Crops, 

Forestry 

pdr, wht, 

gro, v_f, 

osd, c_b, 

pfb, ocr, frs 

Paddy rice; wheat; cereal grains and others; 

vegetables, fruit, nuts; oil seeds; sugar cane, 

sugar beet; plant-based fibres; crops and 

others; forestry 

2 MeakLstk 
Livestock, 

fishing 

ctl, oap, 

rmk, wol, 

fsh,  

Cattle, sheep, goats, horses; animal products 

and others; raw milk; wool, silk-worm 

cocoons; fishing 

3 Mining Mining 
coa, oil, gas, 

omn 
Coal; oil; gas; minerals and others 

4 ProcFood Processed food 

cmt, omt, 

vol, mil, pcr, 

sgr, ofd, b_t 

Meat; meat products and others; vegetable 

oils and fats; dairy products; processed rice; 

sugar; food products and others; beverages 

and tobacco products 

5 TextWapp 
Textiles and 

clothing 
tex, wap Textiles; wearing apparel 

6 LightMnfc 
Light 

manufacturing 

lea, lum, 

ppp, omf 

Leather products; wood products; paper 

products, publishing; manufactures and 

others 

7 HeavyMnfc 
Heavy 

manufacturing 

p_c, crp, 

nmm, i_s, 

nfm, fmp, 

mvh, otn, 

ele, ome 

Petroleum, coal products; chemical, rubber, 

plastic products; mineral products and 

others; ferrous metals; metals and others; 

motor vehicles and parts; transport 

equipment; electronic equipment; machinery 

and equipment and others   

8 Const Construction cns Construction 

9 Transport Transport otp, wtp, atp 
Transport and others; sea transport; air 

transport 

10 Comm Communication cmn Communication 

11 FinSvc 
Financial 

services 
ofi Financial services and others 

12 Trade Trade trd Trade 

13 Insurance Insurance isr Insurance 

14 Business Business obs Business services and others 

15 Others Other services 

ely, gdt, wtr, 

ros, osg, 

dwe 

Electricity; gas manufacture, distribution; 

water; recreation and others; public 

administration, defence, health and 

education; dwellings 
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Appendix 4. Modelling Assumptions on RCEP’s Actionability  

 
Tariff-cuts on Merchandise Trade (%)  

 GrainsCrops MeatLstk Extraction ProcFood TextWapp LightMnfc HeavyMnfc 

Australia -100 -100 -100 -100 -100 -100 -100 

Brunei -100 -100 -100 -100 -100 -100 -100 

China -95 -95 -95 -90 -95 -95 -95 

Indonesia -95 -95 -95 -95 -95 -95 -95 

India -90 -90 -90 -85 -90 -90 -90 

Japan -90 -95 -95 -95 -95 -95 -95 

Cambodia -85 -85 -90 -90 -85 -85 -85 

Korea -85 -90 -95 -90 -95 -95 -95 

Laos -90 -85 -90 -85 -90 -85 -90 

Myanmar -90 -90 -90 -90 -90 -90 -90 

Malaysia -90 -95 -95 -95 -95 -95 -90 

New 

Zealand 
-100 -100 -100 -100 -100 -100 -100 

Philippines -95 -95 -95 -95 -95 -95 -95 

Singapore -100 -100 -100 -100 -100 -100 -100 

Thailand -90 -90 -90 -85 -90 -85 -85 

Vietnam -90 -90 -90 -85 -85 -85 -85 

 

NTM Reduction on Services Trade (%) 

 

 
Construction Communication Business Finance Insurance Trade Transport Others 

Australia -5 -5 -8 -8 -5 -8 -5 -5 

Brunei -5 -8 -5 -5 -5 -5 -8 -5 

China - - -3 - - - -3 - 

Indonesia - -3 - - - -5 - -1 

India - -5 - - - - - - 

Japan - -3 -5 -3 -3 - - -3 

Cambodia - -8 - -3 - - -8 -8 

Korea - -3 - - - -3 -3 - 

Laos -5 - - - -3 - -3 -1 

Myanmar -3 -3 - - - - -3 -3 

Malaysia - -5 - -3 - - -3 - 

New Zealand - -5 - - - - - - 

Philippines - - - - - - -5 - 

Singapore -3 -8 -8 -5 -5 -5 -5 -5 

Thailand - -3 - - - -3 -3 -1 

Vietnam - -3 - - -3 -3 -3 - 

- denotes no liberalisation in this sector  

Source: Authors’ assumptions. 
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This paper tests empirically the causal relationship between bank loans and the monetary 

base before and after the adoption of inflation targeting in seven Asia-Pacific countries 

using Toda-Yamamoto Granger non causality test and the bootstrap test for causality. 

The most striking finding is that the bank loans Granger cause the monetary base during 

the inflation targeting period in all the countries, except Japan, which was under the 

influence of the quantitative easing, whereas the causality appeared diverse before the 

inflation targeting regime. This result implies the need for the policy makers to take the 

endogenous nature of the money supply into account in the modern economy. 
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act of lending, and does not need to procure excess reserves before lending. Such 

a perception is diametrically opposed to the money multiplier model, which suggests 

that the availability of excess reserves imposes constraints on bank lending and the 

money supply. 

The fact that money is created in the act of lending is acknowledged largely by 

leading monetary policymakers and practitioners. For example, Mervyn King, former 

governor of the Bank of England, states that “When banks extend loans to their 

customer, they create money by crediting their customer’s account.”1 Although many 

policymakers and private sector practitioners understood exactly the nature of the 

money-supply process, most professional economists seem to have remained 

undisturbed by the description of the money-supply process based on the money 

multiplier model. Only a few economists, the majority of whom could be qualified 

as Post-Keynesians, have been arguing that money is endogenously supplied when 

commercial banks offer loans to the public2. 

It is curious why the seemingly erroneous conception implied by the money 

multiplier model prevailed so long among academic economists. One possible 

explanation could be that the money multiplier model is accepted by many as a 

kind of parable. The logic behind such a posture might be formulated as follows: 

Well, it is true that money is created through lending; But newly created deposit 

money implies the need for more high-powered money, due to increased demand 

for cash and reserves; It is only the central bank which can supply the high-powered 

money; The central bank has the ultimate authority to say “yes” or “no” to the 

money-creating activities of commercial banks; Therefore, it is reasonable to describe 

the money supply starting from the exogenous change of the monetary base. 

We think, however, that the parable needs to be verified by empirical investigation. 

Our conjecture is that the degree of intention and effectiveness of the control of 

the monetary base by the central bank depends critically on the monetary policy 

regime. When the central bank uses a monetary aggregate as an intermediate target, 

it would not willingly accommodate the demand for the monetary base arising 

from commercial banks’ lending, in order to control the intermediate target within 

 

1 King (2012), cited by Jakab and Kumhof (2015), p. 6. In that paper, one can find a number of 

citations showing a similar perspective.   

2 To cite a few of them, see Moore (1988), Lavoie (1992), Goodhart (2000). 
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the announced range. Once the central bank no longer sets an intermediate monetary 

target, and aims to achieve its inflation target by using the policy interest rate as 

an operational target, then it is highly possible that the monetary aggregates and 

the monetary base would be supplied endogenously by the decision of commercial 

banks and borrowers. 

Let us, however, relativize the schematic correspondence between the money-

supply process and the monetary policy regime. First, even when a central bank 

chooses an intermediate monetary target to achieve its goal, its operational instrument 

could be the short-term interest rate instead of the monetary base. That was the 

case for Bundesbank, and subsequently the ECB for a certain lapse of time. In such 

a case, the central bank would show more accommodating behavior than when it 

chooses the monetary base as its operational instrument. Second, when a central 

bank in the monetary targeting regime conducts monetary policy based on control 

of the monetary base, what it actually does in its operations can be quite different 

from the official procedure, because a strict control of the monetary base necessarily 

results in very high fluctuation of short-term interest rates. Third, whether the bank 

lending is affected by the change of policy interest rate and/or the monetary base 

depends on whether commercial banks can have access to non-reservable resources, 

such as CDs, commercial papers, repos, or foreign borrowing, in both inflation targeting 

regime and other monetary policy regimes. Access to non-reservable resources 

depends on the development of financial markets, market liquidity, etc. Easy access 

to non-reservable resources will weaken the effect of the change in the policy interest 

rate and/or the monetary base on bank lending. Fourth, the nature of the money 

supply depends not only on the monetary policy regime but also on banking regulations. 

For example, when the regulator introduces or reinforces the regulation regarding 

liquidity risk, such as the net stable funding ratio, commercial banks will find it 

more difficult to expand lending at their will; so the causality running from bank 

lending to the monetary base may be weakened. 

Taking all these considerations into account, we think that the questions as to 

whether the monetary aggregates and the monetary base are supplied endogenously 

or not, and whether the change of monetary policy regime results in a significant 

change in the nature of the money supply are largely empirical issues. The objective 

of the present study is precisely to investigate empirically those issues.  

There are several studies which investigate empirically the endogeneity of the 

money supply. Badarudin, Ariff, and Khalid (2009) employed a vector error correction 
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model to verify the money endogeneity for ten emerging economies with monthly 

data from 1996 to 2007. They found the evidence for the endogenous money supply 

in China, the Czech Republic, India, Malaysia and Turkey. Money supply was exogenous 

in Mexico while no causality between money supply and domestic credit was found 

in Indonesia, Russia and Taiwan. Nayan, Kadir, Abdullah, and Ahmad (2013) reported 

the evidence consistent with post-Keynesian hypothesis of the endogeneity of money 

supply using a dynamic panel analysis with annual data of 177 countries from 1970 

to 2011. Badarudin, Ariff, and Khalid (2013) showed that the money supply is 

endogenous for G-7 countries using quarterly data with controls for monetary regime 

change effects. In a study conducted for Korea, Chai (2017) reported that, although 

the central bank was able to control bank lending by controlling the monetary base 

while it targeted a monetary aggregate, it had trouble doing so after the adoption 

of inflation targeting. Reverse causation, which runs from bank loans to the monetary 

base, has become predominant during the inflation targeting period. 

This paper can be differentiated from the previous studies in the following points. 

First, the monetary regime change effects on the nature of the money supply are 

investigated by dividing the sample period before and after the introduction of inflation 

targeting, and then the endogeneity of money supply is investigated within each sub-

period with the control for the structural breaks caused by unknown internal and external 

shocks in seven Asia-Pacific countries (Australia, Indonesia, Japan, Korea, New 

Zealand, Philippines, and Thailand). We use dummy variables indicating the structural 

changes in the VAR model following the methodology developed by Quandt (1960) 

and Andrews (1993). Second, we use the Toda-Yamamoto Granger non causality 

(GNC) test (1995) to test the causal relationship between bank loans and the monetary 

base. This test is designed for testing the causal relationship regardless of the magnitude 

of the integration order, or the cointegration properties of the time series. Third, 

we implement the bootstrap test for causality suggested by Hacker and Hatemi-J 

(2006) to overcome the weakness of the modified Wald test for Granger causality.  

Understanding the nature of the money supply correctly is important not only 

for academic interests, but also for practical purposes aiming at evaluating the effects 

of monetary and regulatory policies. For example, the quantitative easing which 

increases the monetary base significantly may engender comparatively small changes 

in bank lending and monetary aggregates. In such a case, the policy should pay 

more attention to the asset side of the central bank’s balance sheet rather than the 

liability side. On the other hand, bank lending might fluctuate abruptly, engendering 
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huge macroeconomic consequences, if banks can make loans and create money ex 

nihilo. As the correct understanding of the money-supply process is indispensable 

for explaining many important facets of recent policy debates, the money-supply 

issue has been revisited recently by several authors, especially among economists 

in leading central banks or international organizations, such as the Bank of England, 

the Federal Reserve Board, or the Bank for International Settlements. Borio and 

Disyatat (2009) provide an appraisal of unconventional monetary policies based 

on the endogenous money supply framework. Carpenter and Demiralp (2012) criticize 

the standard multiplier model and bank lending channel of the transmission of monetary 

policy. McLeay, Radia, and Thomas (2014) present a simple conceptual framework 

explaining why the creation of reserves cannot be multiplied into more loans. Jakab 

and Kumhof (2015) show in a dynamic stochastic general equilibrium model why 

bank lending might change more frequently and might increase once the insights 

from the endogenous money supply is accepted.  

The remainder of the paper is organized as follows. Section II provides a simple 

conceptual framework based on T-account analysis explaining the process of money 

supply. Section III investigates empirically the nature of the money supply for 

seven countries in the Asia-Pacific region based on the Toda-Yamamoto GNC tests. 

It will be shown that the money multiplier model no longer suits the modern 

economy if the central bank adopts inflation targeting and uses short-term interest 

rates as the operational target. Section IV is a conclusion with some remarks about 

the policy implications of the empirical study. 

 

II. A SIMPLE CONCEPTUAL FRAMEWORK OF  

THE MONEY SUPPLY 

 

In the modern economy, bank deposits are by far the most important form of 

money. They are created by the commercial banks in the act of lending and are 

eventually destroyed in the act of repayment. The deposits created circulate in the 

economy as they are used as means of payment. Although, for an individual bank, 

the deposits flowing out of its own network are not necessarily equal to new deposits 

coming in, the deposit money flowing out of the banking system taken as a whole 

and the money entering into it are largely comparable. If an individual bank increases 

its balance sheet in line with the growth of the banking system as a whole, it will 
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easily find ex post the funding for its lending. Therefore, it is not accurate to describe 

banks as lending only the pre-existing money. 

However, the demand for currency and the need to procure more reserves to 

back the newly created deposits imply the flight to a form of money that the commercial 

banks cannot create themselves. It is only the central bank that can supply the monetary 

base, which explains ultimately why the central bank can make commercial banks 

listen to it. The commercial banks may rely on borrowing from the central bank or 

the sale of assets to the central bank to meet the needs for the monetary base. The 

recourse to non-reservable resources is another way to meet those needs. 

The following T-account analysis will show how the money creation affects the 

balance sheets of different sectors in the economy: central bank, commercial banks, 

and the rest of the economy, that is, the public. The initial balance sheets are as follows:  

 

Central bank Commercial banks Public 

asset liability 

A 

B 

 

C 

R 
 

 

asset liability 

L 

R 

D 

N 

B 
 

asset liability 

C 

D 

N 

L 

A 

 

 

where 

 A: financial assets issued by the public and bought by the central bank 

 B: borrowing of commercial banks from the central bank 

 C: currency 

 D: reservable deposits 

 L: claims of commercial banks on the public 

 N: non-reservable resources issued by commercial banks, and absorbed by the 

public 

 R: reserves 

 

The figures in the initial stage are the equilibrium values, in the sense that the 

implied ratios, i.e. the currency-to-deposits ratio, the reserves-to-deposits ratio, and 

the ratio between deposits and non-reservable resources are derived from the optimal 

decisions of different actors in the economy. The currency-to-deposits ratio is mainly 

determined by the public, given the institutional development of the settlement system. 

The reserves-to-deposits ratio is determined by the central bank and commercial banks. 

The ratio between deposits and non-reservable resources depends on the decisions 
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of commercial banks and the public, given the development of the money market, 

the policy stance of the central bank, and the banking regulations. When the commercial 

banks increase lending and accordingly deposits, then currency, reserves, and non-

reservable resources should change to attain the desired ratios. The adjustment towards 

new equilibrium values to attain the desired ratios after granting new bank lending 

will take place simultaneously. But, we suppose here, for analytical purposes, that 

the adjustments to restore the currency-to-deposits ratio and the ratio between deposits 

and non-reservable resources are made before the adjustment to restore the reserves-

to-deposits ratio. 

Now, suppose that the commercial banks make loans equal to △L to the public. 

Exactly the same amount of deposit money is created first and circulates in the 

economy. Some fraction of the newly created deposits will be transformed into 

currency (= △C) and non-reservable resources (= △N). When the adjustments to 

restore the currency-to-deposits ratio and the ratio between deposits and non-reservable 

resources are made, the balance sheets will be described as: 

 

Central bank Commercial banks Public 

asset liability 

A 

B 

 

C + △C 

R - △C 
 

 

asset liability 

L + △L 

R - △C 

D + △D 

N + △N 

B 
 

asset liability 

C+ △C 

D+ △D 

N+ △N 

L + △L 

A 

 

 

where △L = △C + △D + △N, △C /△D = C/D, and △D/△N = D/N. We supposed 

here that the desired ratios are the same before and after granting new loans. The 

balance sheets above are not the end of the story. The reserves-to-deposits ratio 

has decreased and thus needs to be restored to the previous level. The reserves to 

be increased to restore the initial ratio are △C + △R, where △R =(R/D) △D. There 

are two ways to restore the reserves-to-deposits ratio. The first method is to borrow 

from the central bank. In this case, the balance sheets will appear as:   

 

Central bank Commercial banks Public 

asset liability 

A 

B +△C +△R 

C + △C 

R + △R 

 

asset liability 

L + △L 

R + △R 

D + △D 

N + △N 

B +△C +△R 
 

asset liability 

C+ △C 

D+ △D 

N+ △N 

L + △L 

A 

 

 



224 Hee-Yul Chai and Sang B. Hahn 

ⓒ Korea Institute for International Economic Policy 

Another method is to sell assets equivalent to △C +△R to the central bank, which 

will result in the following balance sheets:   

 

Central bank Commercial banks Public 

asset liability 

A+△C +△R 

B  

 

C + △C 

R + △R 
 

 

asset liability 

L+△L-(△C+△R) 

R + △R 

D + △D 

N + △N 

B  
 

asset liability 

C+ △C 

D+ △D 

N+ △N 

L + △L 

A 

 

     

Although the two methods have different effects on the size of commercial 

banks’ balance sheet and their net position vis-à-vis the central bank, they have the 

common aspect that the commercial banks will eventually get the reserves they 

need only when the central bank supplies them. However, that observation does 

not necessarily imply that the money-supply process starts with the action of the 

central bank to supply the monetary base. Why? There are two different perspectives. 

The first view, called the accommodationist view, asserts that the central bank 

is obliged to supply as many reserves as the commercial banks demand, to maintain 

the stability of the financial system (Moore, 1988). If the central bank refuses to 

accommodate the demand for the monetary base, the short-term interest rates will 

fluctuate so much that the stability of the financial system will be seriously hampered. 

Even though the central bank is required to accommodate the demands of commercial 

banks, it can affect the proportions of borrowed reserves and non-borrowed reserves 

by fixing the money-market policy rate and discount rate. That concept is criticized 

by the structuralist view (Palley, 1996) on the grounds that the central bank would 

not necessarily fully accommodate the demand for the monetary base. They accept 

even the traditional view that the central bank can change the money supply by 

increasing or decreasing the supply of the monetary base. But they differ from the 

traditional view in that the central bank’s ability to control the money supply is 

quite limited, because the commercial banks can reduce the need to procure reserves 

by relying on non-reservable resources. As we have seen from the above analysis, 

the bigger △N is, the smaller the demand for the monetary base will be. It is not 

impossible theoretically that, when the central bank sharply restricts the money 

supply, the latter can increase △N so that △D becomes zero and the need to procure 

additional reserves, i.e.. △C + △R, becomes also zero and so bypass the central 
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bank3. Financial innovation will make it easier for commercial banks to issue non-

reservable resources and to be more independent from the central bank’s policy stance. 

In our view, whether the central bank is accommodative or not and whether the 

commercial banks can have easy access to non-reservable resources or not are both 

empirical issues. Specifically, the answer to the first question seems to depend largely 

on the monetary policy regime. We think that the transition to inflation targeting, 

which aims to achieve the inflation rate goal without setting intermediate targets, 

implies a significant change in the nature of the money supply. 

 

III. EMPIRICAL TESTING 

 

1. Conceptual Framework 

 

This section reports the results of empirical tests on how the monetary policy 

regime affects the money-supply process. There are three alternative theories about 

the money-supply process: the traditional view, the accommodationist view, and the 

structuralist view. The traditional view maintains that the monetary base determines the 

money supply, which determines the bank loans. The accommodationist view maintains 

that the bank loans determine both the money supply and the monetary base. The 

structuralist view lies between the two previous views. The causality implications 

between the monetary base, money supply, and bank loans are summarized in Table 1.  

 

Table 1. Summary of Causality Implications of Different Approaches between  

the Monetary Base, Bank Loans, and Money Supply  

Traditional View Accommodationist View Structuralist View 

MB ⇒ BL BL ⇒ MB BL ⇔ MB 

M ⇒ BL BL ⇒ M BL ⇔ M 

Notes: MB: monetary base; BL: bank loans; M: money supply 

 

3 This situation implies the decrease of the desired ratio D/N, while the desired ratios C/D and R/D 

rest the same. 
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To investigate the validity of the different causality implications of different 

approaches, this study uses the Granger non causality (GNC) test, which is based 

on two axioms. First, the observable cause proceeds temporarily to the observable 

effect. Second, the cause has significant information that other variables do not 

have in predicting the effect. In this study, we plan to test the GNC only between 

the monetary base and bank loans, and not between bank loans and money supply, 

because money supply and bank loans change at the same time for all the three 

approaches. According to the accommodationist or structuralist approaches, bank 

loans and money supply vary simultaneously although the former logically determines 

the latter. According to the dynamic money-multiplier model, which is the conceptual 

backbone of the traditional approach, bank loans and money supply vary simultaneously 

also, although the former is logically determined by the latter. As was mentioned 

before, the GNC test cannot be used to see the causal relationship between variables 

that vary simultaneously. To understand this point, let us consider the simple model 

as follows4: 

 

𝑥𝑡   =   𝑎 𝑥𝑡−1 + 𝑏 𝑦𝑡−1 + 𝑢𝑡                  (1) 

 

𝑦𝑡  =   𝑐 𝑥𝑡−1 + 𝑑 𝑦𝑡−1 + 𝑣𝑡                  (2) 

 

According to Granger (1969), y does not Granger cause x if b = 0. Sims (1972) 

showed that if y does not Granger cause x, y can be expressed as the present and 

past values of x, and the reverse is also true. Now, suppose that the following model 

represented by equations (3) and (4) is the genuine structural model between x and 

y. The error terms are not autocorrelated and not correlated each other.      

 

       𝑥𝑡   =   𝛼1𝑦𝑡 + 𝛽11𝑥𝑡−1 + 𝛽12 𝑦𝑡−1 + 𝜖1𝑡             (3) 

 

𝑦𝑡   =   𝛼2𝑥𝑡 + 𝛽21𝑥𝑡−1 + 𝛽22 𝑦𝑡−1 + 𝜖2𝑡             (4) 

 

 

4 We owe to Geweke (1987) the passage which follows. 
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Simple arithmetic allows us to transform the model composed of equations (3) 

and (4) into the model composed of equations (1) and (2). Then the coefficients a, 

b, c, d and the error terms 𝑢𝑡, 𝑣𝑡 can be represented in terms of the coefficients 

𝛼𝑖 , 𝛽𝑖𝑗, and the error terms 𝑒𝑖𝑡  (i, j = 1, 2). For example, 

 

𝑏 =
β12+𝛼1β22

1− 𝛼1𝛼2
                        (5) 

 

It is clear here that b = 0 does not imply 𝛼1 = 0. In other words, the fact that y 

does not Granger cause x does not exclude the possibility that 𝑥𝑡 is influenced by 

the contemporary variable of y, i.e., 𝑦𝑡. On the other hand, 𝛼1 = 0 does not imply 

b = 0 either: The fact that x is predetermined does not imply the causality running 

from y to x in the Granger sense of the term. Because of these considerations, we 

decided not to conduct the GNC test between banks loans and money supply, but 

to concentrate the test between banks loans and monetary base. 

Another important limit to the GNC test using the bivariate VAR system for the 

MB and BL variables needs to be mentioned. As bank loans and monetary base 

can respond to current and future economic condition with different speeds, 

timing-relation or predictability between two variables might not be fully 

attributed to the structural one5. One way to circumvent (albeit imperfect) 

the problem would be to introduce control variables representing economic 

conditions in the VAR framework. It is however difficult to determine which 

control variables to include, and the direction (past or future?) and length of 

time lag. Inadequate specification might even lead to erroneous test results. 

That is the reason why we decided here to conduct the test based on a simple 

model of two variables.  

 

2. Data Sources 

 

The empirical analyses of the GNC test are performed using monthly data for 

different sample periods. The data for all relevant variables are collected from the 

 

5 We owe this passage to one of the anonymous reviewers.  
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central bank of each country and the International Financial Statistics (IFS) of the 

International Monetary Fund (IMF). The sample periods depend on the availability 

of the data for the countries: Australia (1990:1–2017:3); Indonesia (2002:1–2017:2); 

Japan (1998:4–2017:2); Korea (1970:1–2017:3); New Zealand (1990:1–2017:3); 

Philippines (2001:12–2017:3); and Thailand (2001:12–2017:2)6.  

The time series of the monetary base (MB) and bank loans (BL) are chosen for 

the empirical analysis. All variables are seasonally adjusted with the X-13 ARIMA 

method of the US Bureau of the Census and deflated by the consumer price index 

(CPI)7. Finally, they are transformed to logarithmic form.  

 

3. Methodology 

 

To test the endogeneity of money in each country, we perform a GNC test using 

the bivariate VAR system for the MB and BL variables. If the integration order of 

both time-series variables is I(0), the Wald test statistic of GNC follows the standard 

𝜒2 distribution. 

However, in most cases these variables exhibit the characteristics of nonstationary 

time series with a maximum integration order of 1. Thus, the distribution of the 

usual Wald test statistic for the GNC follows a nonstandard asymptotic distribution. 

Moreover, if structural changes occur because of a financial crisis or policy changes, 

it becomes more difficult to know the limiting distribution of the Wald test statistic 

because of their nuisance parameters. In this study, we use the modified Wald test 

(MW) suggested by Toda and Yamamoto (1995), and Dolado and Lütkepohl (1996), 

which is designed for testing the causal relationship regardless of the magnitude of 

the integration order, or the cointegration properties of the time series. Since the 

distribution of the MW statistic follows the standard 𝜒2 distribution, this method 

allows us to take the structural breaks easily into account in the empirical test framework. 

 

6 For some countries, the data are available only since December 2001 (Philippines and Thailand) 

or January 2002 (Indonesia) as those countries report the data based on the Standardized Report 

Forms (SRFs), a unified framework for reporting monetary and financial statistics to the IMF, 

from those dates on. 

7 The test results are found to be almost the same when the nominal variables are used. 
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To explain our methodology more formally, consider first a bivariate augmented 

level VAR (p + m) model consisting of the nonstationary time series as follows: 

 

           𝑧𝑡 = 𝜈 + ∑ 𝐴𝑖𝑧𝑡−𝑖
𝑝
𝑖=1 + ∑ 𝐴𝑝+𝑗𝑧𝑡−𝑝−𝑗

𝑚
𝑗=1 + 𝜀𝑡           (6) 

 

where, 𝑧𝑡 = (𝑥𝑡 , 𝑦𝑡)′, 𝜈 and 𝜀𝑡 are two-dimensional vectors, 𝐴𝑖 is a 2 x 2 matrix 

of parameters, 𝑝 is the lag length of true VAR DGP, and 𝑚 is the highest order 

of integration for any component of 𝑧𝑡. The disturbance term,𝜀𝑡  , is a zero-mean 

independent, identically distributed process with a nonsingular covariance matrix. 

From equation (6), the null hypothesis of GNC to find out whether or not 𝑦𝑡 

Granger causes 𝑥𝑡 is given by 𝐻0: 𝐶12 = 0, where 𝐶12 = [𝐴12,1, 𝐴12,2,  ⋯ , 𝐴12,𝑝] 

and 𝐴12,𝑖 is the 1st row and 2nd column entry of matrix 𝐴𝑖. 

Let 𝜃 be the LS estimator of θ = 𝑣𝑒𝑐[𝐴1, 𝐴2,  ⋯ , 𝐴𝑝] and 𝑅 is a selection matrix 

such that 𝑅θ = 𝑣𝑒𝑐 [𝐶12].  Then the Modified Wald statistic of GNC, MW, is given as  

 

                 𝑀𝑊 = 𝑇𝜃′𝑅′(𝑅 �̂�(𝜃 )𝑅′)
−1

𝑅𝜃                 (7) 

 

This statistic is asymptotically distributed as a 𝜒2(𝑘) under the null hypothesis 

no matter what the VAR system’s integration or cointegrating relationships are. 

The simulation study by Shukur and Mantalos (2000) shows that the Modified 

Wald test of Toda and Yamamoto (1995) does not possess the correct size for small 

samples. Furthermore, if we use the methodology of Toda and Yamamoto (1995) 

when we are sure that the time series are cointegrated or all the variables in VAR 

system are in fact I(0), we lose some asymptotic efficiency and power with the test. 

To overcome this weakness of the modified Wald test for Granger causality, we, 

in addition, implement the bootstrap test for causality suggested by Hacker and 

Hatemi-J (2006). They showed that the modified Wald test based on a bootstrap 

distribution exhibits smaller size-distortions irrespective of sample sizes, integration 

orders, and cointegrating rank. In our empirical analysis we obtain the bootstrapped 

critical values using the parametric bootstrap distribution constructed by means of 

Monte Carlo simulation using 1,000 samples generated from a VAR model. 

During the estimation period of this study, it may have included structural changes 

due to a financial crisis or policy changes in each country. Therefore, we use dummy 
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variables indicating the structural changes in the VAR model and modify the model 

(6) as follows: 

 

  𝑧𝑡 = 𝜈 + ∑ 𝐴𝑖𝑧𝑡−𝑖
𝑝
𝑖=1 + ∑ 𝐴𝑝+𝑗𝑧𝑡−𝑝−𝑗

𝑚
𝑗=1 + ∑ Π𝑘𝐷𝑘

𝑠
𝑘=1 + 𝜀𝑡       (8) 

 

where Π𝑘 is the two-dimensional vector of parameters, 𝐷𝑘 is the 𝑘-th dummy 

variable of structural change, and 𝑠 is the number of dummy variables. We identified 

the unknown break point of structural change in the data series following the 

methodology developed by Quandt (1960) and Andrews (1993). The effects of these 

structural change in time series on the causality analysis have been often ignored 

in previous studies. Badarudin, Ariff, and Khalid (2013) used the Chow break point 

test for the US, UK, and Canada as a basis for the change in monetary policy. 

However, in this study, we used Quandt-Andrews test for a structural change with 

an unknown break point to identify the breaks in the monetary base. The identified 

structural changes are controlled using dummy variables.  

When employing the Toda-Yamamoto testing procedure, the value of 𝑝 will 

not be known in advance. The lag length (𝑝) of the VAR model for each country 

is calculated by Schwartz information criterion (SIC). Since all the time series in 

our analysis have at most a unit root with or without structural break, we set the 

maximal order of integration (𝑚) to one. 

 

4. Findings and Discussions 

 

The results from the empirical study are shown in Tables 2, 3, and 4. Table 2 

reports unknown breakpoint test results. Table 3 is the causal relationship between 

the monetary base and bank loans based on Toda-Yamamoto GNC tests before and 

after the adoption of the inflation targeting (IT) in seven Asia-Pacific countries. To 

check the robustness, we conducted the same tests using bootstrapped data, the 

results of which are reported in Table 4. The results in Table 4 are practically the 

same as those in Table 3. 

The most striking finding is that the bank loans Granger cause the monetary base 

during the IT period in six out of seven countries, except Japan, whereas the causality 

appeared diverse before the IT regime. Thus, it seems possible to give an affirmative 

answer to the question, “Does the monetary policy regime determine the nature of 
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the money-supply process?” However, a closer look at the results is needed before 

giving a definitive answer in view of the countries’ differences.  

Based on the tests using the original data before the IT regime, the central banks 

appear to have command over bank loans through the control of the monetary base 

in Korea and Indonesia. The Korean case reflects the fact that the monetary policy 

had been based on “orthodox” monetary targeting. That result is consistent with the 

previous study (Chai, 2017). As for Indonesia, there exists bidirectional causality 

between bank loans and the monetary base. Bank Indonesia adopted formal inflation 

targeting after July 2005. Before that date, Bank Indonesia announced an inflation 

target, but also relied on the monetary base as the operational target. However, it 

could not achieve both targets, with the growth rates of CPI and the monetary base 

far exceeding the targets. That period was neither a strict monetary targeting regime 

nor an inflation targeting regime.    

In Australia, the causation ran from bank loans to the monetary base, not vice 

versa, even before the IT period. That result seems to have to do with the specificity 

of the monetary policy procedure in that country before the IT period. The monetary 

targeting had been abandoned in early 1985, far ahead of the introduction of inflation 

targeting in 1993. The period between 1985 and 1993 can be qualified as an ‘ad 

hoc’ policy regime. The Reserve Bank of Australia used the money-market rate as 

the operational target to achieve price stability. Since January 1990, monetary 

policy has been very accommodative to cope with the severe recession.  

The case of Japan is rather peculiar. For the period before as well as after the 

introduction of inflation targeting, there is no causal relation between the two 

variables. The Bank of Japan adopted a “zero interest policy” after 1999. In 2001, 

the Bank changed its operational target from the money-market rate to the current 

account balances held by banks at the Bank of Japan. The excess reserves held by 

banks increased significantly with the introduction of quantitative easing in March 

2001. The quantitative easing program came to a stop in March 2006. After the global 

financial crisis, a relatively small quantitative easing program was implemented in 

October 2010. The Bank of Japan has been implementing a more ambitious quantitative 

easing in April 2013 till the end of our sample period. The Granger non causality 

from the monetary base to bank loans seems to show that the quantitative easing 

did not have significant effect on bank loans. The Granger non causality from bank 

loans to the monetary base might be explained by the fact that the increase of bank 

loans is not related with a subsequent increase of the monetary base because there 
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exits already a large stock of the monetary base available for banks due to the quantitative 

easing. We believe that the case of Japan is a kind of outlier because the quantitative 

easing distort the interpretation of the empirical results. 

After the introduction of inflation targeting, the causality running from bank loans 

to the monetary base is observed in six out of seven countries, except Japan. Which 

characteristics of the inflation targeting are responsible for such causation? According 

to Mishkin (1999), an inflation-targeting regime involves five elements: 
 

(1) Public announcement of medium-term numerical targets for inflation;  

(2) An institutional commitment to price stability as the primary, long-run goal 

of monetary policy in order to achieve the inflation goal;  

(3) An information-inclusive strategy, with a reduced role for intermediate targets 

such as money growth;  

(4) Increased transparency of the monetary policy strategy by communicating 

with the public and the markets about the plans and objectives of monetary 

policymakers; and  

(5) Increased accountability of the central bank for attaining its inflation objectives. 
 

Of these five elements, the third one is without doubt the most essential reason 

why money is created endogenously in the inflation targeting regime. Without 

using a monetary aggregate as an explicit nominal anchor, the central bank willingly 

supplies reserves responding to the demand for them by banks.  

Based on Table 3, the six countries may be divided into two subgroups: 

accommodationists and structuralists. The accommodationist group includes the 

countries that show the causality implied by the accommodationist approach; these 

are Australia, Korea, the Philippines, and Thailand. The structuralist group include 

the countries that show the causality implied by the structuralist approach, which 

are Indonesia, and New Zealand. The second group is characterized by bi-directional 

causation between bank loans and the monetary base. The reason why the monetary 

base affected bank loans can be diverse. First, it is possible that commercial banks 

did not have easy access to non-reservable resources such as CDs, commercial papers, 

or foreign borrowing, perhaps because of underdevelopment of the financial markets 

or a shortage of market liquidity after the crisis. Second, bank regulations, especially 

on liquidity risk, could have made the supply of liquidity by the central bank a 

binding constraint on bank loans. Third, the supply of central bank liquidity could 

have improved the profitability of bank loans, and thus increased the demand for them.   
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Our findings can be summarized as follows. First, the monetary policy regime 

has to do with the nature of the money-supply process. However, such a result does 

not imply that there is a one-to-one correspondence between the monetary policy 

regime, with the IT regime on one side and other regimes on other side, and the direction 

of causation. Rather, the “orthodox” monetary targeting regime should be distinguished 

from other policy regimes. The monetary base Granger causes bank lending, whereas 

the reverse is not true, only when the central bank clings to strict monetary targeting. 

In other cases, bank lending Granger causes the monetary base not only for an inflation 

targeting regime, but also for other policy regimes except strict monetary targeting. 

To the best of our knowledge, there is practically no central bank in the modern 

economy adhering to “orthodox” monetary targeting. Therefore, it is legitimate to 

assert that the money supply is endogenous in the modern economy. Second, there 

may be bi-directional causality between bank lending and the monetary base; that 

is, commercial banks could feel more or less constrained by the central bank’s supply 

of the monetary base even though they can offer loans without preexisting excess 

reserves. Limited access to non-reservable resources because of underdevelopment 

of financial markets, a shortage of market liquidity, for example, after the global 

financial crisis, and/or the reinforcement of bank regulations may be the reason for 

such causation. 

 

Table 2. Quandt-Andrews Unknown Break Point Test 

Countries 
Sample 

Period 

IT 

Adoption 

Date 

Before IT After IT 

Break Date 
Maximum 

Wald Statistic 

Break Date 

or Period 

Maximum 

Wald Statistic 

Australia 
1990:01–

2017:03 
June 1993 No Break 2013:10 543.72*** 

Indonesia 
2002:01-

2017:02 
July 2005 2003:11 227.19*** 2008:09 124.12*** 

Japan 
1998:04–

2017:02 
Jan 2013 2006:04 679.82*** 2014:11 133.13*** 

Korea 
1970:05 - 

2017:03 
April 1998 No Break 2008:11 624.46*** 

New Zealand 
1990:01 - 

2017:03 
Dec 1989 Data Not Available 2006:02 3731.62*** 

Philippines 
2002:01-

2017:03 
Jan 2002 Data Not Available 

2005:12 – 

2007:12 
516.85*** 

Thailand 
2001:12-

2017:02 
May 2000 Data Not Available No Break 

Note: *** indicates statistical significance at the 1% level. 

 



234 Hee-Yul Chai and Sang B. Hahn 

ⓒ Korea Institute for International Economic Policy 

Table 3. Toda-Yamamoto MW Causality Test between Monetary Base and Bank Loans  

Countries Causalities 
MW Test Statistic 

Before IT After IT 

Australia 

BL⇒MB 
5.63** 

(0.018, vlag=1) 

8.63** 

(0.013, vlag = 2) 

MB⇒BL 
2.09 

(0.149, vlag =1) 

0.02 

(0.992, vlag = 2) 

Indonesia 

BL⇒MB 
17.95*** 

(0.000, vlag =1) 

18.68*** 

(0.000, vlag = 2) 

MB⇒BL 
23.48*** 

(0.000, vlag =1) 

12.03*** 

(0.000, vlag = 2) 

Japan 

BL⇒MB 
1.57 

(0.211, vlag =1) 

1.99 

(0.158, vlag = 1) 

MB⇒BL 
0.83 

(0.362, vlag =1) 

0.46 

(0.499, vlag = 1) 

Korea 

BL⇒MB 
3.00 

(0.223, vlag =2) 

11.92*** 

(0.003, vlag = 2) 

MB⇒BL 
11.07*** 

(0.004, vlag = 2) 

0.65 

(0.722, vlag = 2) 

New Zealand 

BL⇒MB Data Not Available 
62.27*** 

(0.000, vlag = 3) 

MB⇒BL Data Not Available 
35.68*** 

(0.000, vlag = 3) 

Philippines 

BL⇒MB Data Not Available 
10.26*** 

(0.001, vlag = 1) 

MB⇒BL Data Not Available 
1.63 

(0.202, vlag = 1) 

Thailand 

BL⇒MB Data Not Available 
6.26** 

(0.044, vlag = 2) 

MB⇒BL Data Not Available 
0.54 

(0.765, vlag = 2) 

Note: *** and ** denote statistical significance at the 1% and 5% level, respectively. The figures in 

parenthesis refer to p-values, and vlag means lag length of VAR. 

Data Sources: Central Banks of each country 
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Table 4. Bootstrap MW Causality Test between Monetary Base and Bank Loans  

Countries 

Bootstrap MW Test Statistic 

 
Before IT After IT 

10% 5% 1% 10% 5% 1% 

Australia 

BL⇒MB 
5.63** 8.63** 

2.793 3.844 7.693 3.881 6.062 19.894 

MB⇒BL 
2.09 0.02 

2.845 4.337 8.402 4.090 6.295 18.342 

Indonesia 

BL⇒MB 
17.95*** 18.68*** 

2.841 4.498 12.382 3.780 6..177 16.749 

MB⇒BL 
23.48*** 12.03** 

2.458 4.119 10.641 4.449 6.232 14.157 

Japan 

BL⇒MB 
1.57 1.99 

2.637 3.873 8.238 2.688 4.134 6.574 

MB⇒BL 
0.83 0.46 

2.989 4.428 7.733 2.785 3.735 6.740 

Korea 

BL⇒MB 
3.00 11.92** 

4.515 5.703 8.408 4.111 6.205 16.121 

MB⇒BL 
11.07*** 0.65 

4.967 6.632 9.176 4.352 6.276 19.826 

New Zealand 

BL⇒MB Data Not Available 
62.27*** 

0.745 1.689 5.584 

MB⇒BL Data Not Available. 
35.68*** 

5.940 8.666 20.336 

Philippines 

BL⇒MB Data Not Available 
10.26** 

2.574 4.095 15.559 

MB⇒BL Data Not Available 
1.63 

2.282 4.370 15.477 

Thailand 

BL⇒MB Data Not Available 
6.26** 

4.889 6.247 10.536 

MB⇒BL Data Not Available 
0.54 

4.795 6.186 9.597 

Note: 10%, 5%, 1% denote corresponding bootstrap critical values of 1,000 iterations, respectively. 
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IV. CONCLUDING REMARKS 

 

The results from the empirical test show that the causation which run from bank 

loans to the monetary base has become predominant in the countries adopting 

inflation targeting. To be sure, a monetary policy regime has to do with the nature 

of the money-supply process. But it is an exaggeration to say that a monetary policy 

regime determines the nature of the money-supply process. As we have shown 

from the empirical investigation, the causation which runs from bank loans to the 

monetary base is not unique to an inflation-targeting regime. Except for a strict 

monetary targeting regime, such causation is observed elsewhere. Because there is 

practically no central bank in the modern economy adhering to “orthodox” monetary 

targeting, it is legitimate to assert that endogeneity of the money supply is a universal 

phenomenon in the modern economy. This last statement does not necessarily 

exclude the possibility that the supply of central bank liquidity affects bank lending. 

Bi-directional causality or the structuralist view can prevail for several reasons. 

These results have the following policy implications. First, financial and monetary 

policy makers should bear in mind that bank lending might grow excessively, 

eventually engendering serious macroeconomic disaster, as banks can grant loans 

and create money ex nihilo. As was emphasized by Jakab and Kumhof (2015), 

banks are not intermediaries of preexisting loanable funds. For that reason, monetary 

policy could not be always effective in controlling excessive development of bank 

loans. Sometimes, prudential regulations, such as LTV (loan-to-value ratio), DTI 

(debt-to-income ratio), or NSFR (net stable funding ratio) could be more effective 

instruments. A policy mix between monetary policy and financial regulation should 

come up for serious discussion for both academics and policy makers. 

Second, a bank lending channel of monetary policy transmission would work in 

certain circumstances but not in others8. The bank lending channel is based on the 

combination of the following propositions: Monetary policy affects the supply of 

bank lending, and bank lending is an important source of financing for some 

 

8 We owe to Bernanke and Blinder (1988), and Bernanke and Blinder (1992) for the early theoretical 

explanation and empirical study of the bank lending channel. Afterwards, Kashyap and Stein (1994) 

and Bernanke and Gertler (1995) provide a mitigated version of the theory.  
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borrowers; so the monetary policy affecting the supply of bank lending can have 

an important effect on the economy. However, our results suggest that the central 

bank can hardly increase or decrease the supply of bank lending by controlling the 

monetary base except when the financial markets are underdeveloped or a shortage 

of market liquidity prevails because of important financial turbulences. On the other 

hand, note that the increase of the monetary base can affect bank loans through the 

demand for them. Such a possibility, however, does not support the bank lending 

channel, because this latter has to do with the supply side of bank loans. Our analysis 

did not identify explicitly the demand and supply of banks loans. Data on bank 

loans reflect the interactions between demand and supply sides. Future research 

should clarify whether the causation from the monetary base to bank loans in some 

countries is evidence in favor of the bank lending channel or not. 

Third, policy makers applying unconventional monetary policy should pay more 

attention to the asset side of the central bank’s balance sheet rather than to the liability 

side. For all the countries that used quantitative easing after the global financial 

crisis, bank loans did not increase significantly compared to the increase in bank 

reserves. In the UK and Japan before the GFC, the bank loans had even decreased 

after the introduction of the quantitative easing. In our view, these experiences seem 

to show the fallacy of the money multiplier model and support the endogeneity of 

the money supply. Therefore, what the central bank should pay attention to is how 

the acquisition of assets could affect credit conditions for private economic agents9. 

In other words, more accent should be given to “what kind of”, rather than to “how 

many” assets the central bank is acquiring. 

 

 

 

 

 

 

9 This point is just what Bernanke emphasized when he explained the Federal Reserve’s monetary 

policy after the GFC, with the term “credit easing.” See Bernanke (2009).   
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