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Main Issues Main Issues 

• What are the empirical evidences on real and 
financial integration in East Asia?

• Did continuing trade and financial integration 
lead to a higher economic interdependence-
both regionally and globally- in East Asia?

• What are the policy challenges to promote 
regional financial integration and stability?



Measurement of Real and Measurement of Real and 
Financial IntegrationFinancial Integration

• Price and quantity measures of trade and financial 
market integration 

• Macroeconomic Measures (1): Cross-country Output 
and consumption correlation

• Macroeconomic Measures (2): VAR Analysis of 
output and consumption interdependence

East Asia: 

- EA10 – PRC; Hong Kong, China; Indonesia; Japan; Rep of Korea; Malaysia; 
Philippines; Singapore; Taipei,China; Thailand

- EA9 – same, excluding Japan



Trade with Selected Economies Trade with Selected Economies 
(as % of Total Trade)(as % of Total Trade)

20.724.021.25.98.311.442.046.842.0NAFTANAFTA

6.18.56.91.72.63.065.465.165.1EUEU--2525

Memo Items:Memo Items:

12.917.417.011.415.417.740.937.535.5East Asia 9East Asia 9

10.916.813.716.419.522.935.030.325.5ThailandThailand

12.920.821.914.719.120.243.632.229.0Taipei,ChinaTaipei,China

11.316.216.66.812.314.650.141.639.2SingaporeSingapore

17.324.525.115.016.719.843.936.127.1PhilippinesPhilippines

16.018.818.510.816.720.145.640.535.0MalaysiaMalaysia

12.220.220.612.315.718.634.427.522.9Korea, Rep ofKorea, Rep of

8.012.412.914.620.725.048.735.930.6IndonesiaIndonesia

9.814.814.47.78.910.764.958.354.1Hong Kong, ChinaHong Kong, China

14.915.714.511.817.520.429.828.529.7PRCPRC

200620062000200019951995200620062000200019951995200620062000200019951995

Trade with USTrade with USTrade with JapanTrade with JapanIntraregional TradeIntraregional Trade11

1Composed of 9 selected Asian economies.

Source: IMF Direction of Trade Statistics.



Trade with Selected Economies Trade with Selected Economies 
(as % of GDP)(as % of GDP)

2.93.12.40.81.11.35.86.14.8NAFTANAFTA

1.92.51.60.50.80.720.818.914.7EUEU--2525

Memo Items:Memo Items:

6.17.16.65.46.36.919.315.413.6East Asia 9East Asia 9

6.99.05.510.310.49.322.016.210.3ThailandThailand

7.59.38.68.68.67.925.514.511.4Taipei,ChinaTaipei,China

21.923.823.913.218.121.196.961.156.5SingaporeSingapore

7.211.77.66.38.06.018.417.38.2PhilippinesPhilippines

15.618.715.710.616.717.144.540.429.9MalaysiaMalaysia

4.06.65.34.05.14.811.28.95.9Korea, Rep ofKorea, Rep of

2.33.62.54.16.04.813.810.45.9IndonesiaIndonesia

16.818.218.313.210.913.6111.571.868.7Hong Kong, ChinaHong Kong, China

5.03.12.83.93.53.99.95.65.7PRCPRC

200620062000200019951995200620062000200019951995200620062000200019951995

Trade with USTrade with USTrade with JapanTrade with JapanIntraregional TradeIntraregional Trade11

1Composed of 9 selected Asian economies.

Source: IMF Direction of Trade Statistics and IMF World Economic Outlook database.



Estimated AREstimated AR--1 Coefficients of the Real 1 Coefficients of the Real 
Exchange RateExchange Rate

A.Jan 1990 – Dec 1996

0.866------0.6370.8260.8330.8420.9070.8520.854---exc. JPN

0.8810.924---0.6360.8500.8480.8610.9170.8700.871---Average

USJPNTHATAPSINPHIMALKORINOHKGPRC

B. Jan 2000 – Dec 2007

0.949------0.9180.9140.9800.9220.9290.9150.910---
and JPN

0.9460.289---0.7790.7900.9320.8200.8550.8790.794---
ex.PRC,
THA

0.9550.3110.9110.8180.8080.9340.8380.8800.8890.8220.820
Average

USJPNTHATAPSINPHIMALKORINOHKGPRC



Price Measures of Financial Market Price Measures of Financial Market 
IntegrationIntegration

Standard Deviations of yields (61Standard Deviations of yields (61--day moving day moving avgavg))

-- LocalLocal--currency government bond yields (5currency government bond yields (5--yr & 10yr & 10--yryr

-- Local currency Local currency interbankinterbank offer rates (overnight, 1offer rates (overnight, 1--mo & 12mo & 12--mo)mo)

- Daily standard deviation of Asia-9 and Asia-10 vs USD market

Correlation of Stock prices Correlation of Stock prices 

- Correlation of quarterly increase in stock price index (in US dollar)

Covered Interest Differentials Covered Interest Differentials 

- Daily interbank rates (vis-à-vis the US rate and Japanese rate)



Bond Market Integration Bond Market Integration –– Asia 10Asia 10
Cross-Country Average Standard Deviation 

Government Bond Yield Spreads
Asia-10 LCY over USD
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InterbankInterbank Market Integration Market Integration –– Asia 10Asia 10

Cross-Country Average Standard Deviation 
Interbank Rates

Asia-10 LCY vs USD
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Correlation Analysis: Stock Price IndicesCorrelation Analysis: Stock Price Indices

0.330.060.350.280.450.450.460.060.340.35-.15

EA10EA10

-.031-.030.340.270.170.180.33-.10-.15-.49

JPNJPN

0.14-.49-.33-.09-.260.020.00-.470.060.241
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0.530.510.570.580.640.580.560.570.550.540.18
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Source: Bloomberg.



Deviations from Covered Interest ParityDeviations from Covered Interest Parity

1Composed of 9 selected Asian economies.

Source: IMF Direction of Trade Statistics and IMF World Economic Outlook database.

------0.0260.023Japan

0.019---0.023---Thailand

0.009---0.024---Taipei, China

0.0310.0280.0040.005Singapore

0.2950.2990.2750.280Philippines

0.024---0.001---Malaysia

0.030---0.005---Korea, Rep. of

0.070---0.043---Indonesia

0.0200.0230.0060.002Hong Kong, China

0.0300.0250.0160.019PRC

Average,
2004-07

Average,
2000-03

Average,
2004-07

Average,
2000-03

vis-à-vis JPY IBORvis-à-vis USD IBOR
Country



Quantity Measures of Financial Quantity Measures of Financial 
Market IntegrationMarket Integration

CrossCross--border holdings of international financial assets border holdings of international financial assets 

•• Data sourced from the IMF Coordinated Portfolio Investment Data sourced from the IMF Coordinated Portfolio Investment 
Survey (CPIS), 1997, 2001Survey (CPIS), 1997, 2001--2005.2005.

•• Bilateral asset holdings between 67 source economies (8 East AsiBilateral asset holdings between 67 source economies (8 East Asia) a) 
and 223 destination countries/territories.and 223 destination countries/territories.

•• Breakdown of a countryBreakdown of a country’’s stock of total portfolio, equity, longs stock of total portfolio, equity, long--term term 
and shortand short--term debt securities by the residency of the nonresident term debt securities by the residency of the nonresident 
issuers. issuers. 



Portfolio Investment (in billion US$)Portfolio Investment (in billion US$)
In East Asia, 2001In East Asia, 2001

Source: IMF Coordinated Portfolio Investment Survey (CPIS). 

(100.0)(36.7)(2.4)(7.7)(100.0)(34.3)(1.2)(4.3)

880.70322.8621.5267.981,614.58553.6420.0169.5EA10

542.31197.8420.011,289.75490.0221.52Japan

(100.0)(36.9)(6.4)(14.2)(100.0)(19.6)(6.2)(14.8)

338.39125.0221.5247.97324.8363.6220.0147.97EA9

12.012.701.043.720.830.290.000.25Thailand

41.0919.860.483.46Taipei,China

50.7022.822.133.52105.2418.0110.5522.03Singapore

12.734.021.562.632.131.840.010.12Philippines

22.594.262.549.772.280.210.020.78Malaysia

76.7834.475.838.338.033.760.181.54Korea, Rep of

5.551.840.161.010.720.250.000.15Indonesia

96.6932.056.125.49205.6039.259.2523.10
Hong Kong, 
China

20.263.001.6710.03PRC

USJapanA9USJapanA9
Total

Liabilities from:
Total

Assets in:
Countries



Portfolio Investment (in billion US$)Portfolio Investment (in billion US$)
In East Asia, 2006In East Asia, 2006

Source: IMF Coordinated Portfolio Investment Survey (CPIS). 

(100.0)(39.5)(1.7)(9.6)(100.0)(28.4)(0.9)(8.4)

2,668.291,052.9746.52257.323,285.06934.3628.23275.61EA10

1,434.92585.5728.232,343.48797.6146.52Japan

(100.0)(37.9)(3.8)(18.6)(100.0)(14.5)(3.0)(24.3)

1,233.37467.4046.52229.09941.58136.7528.23229.09EA9

37.8013.051.195.865.140.360.010.96Thailand

145.0974.452.667.35Taipei,China

126.0852.737.5012.48244.5837.096.5074.27Singapore

30.2510.991.601.997.163.090.011.32Philippines

59.3815.401.5518.307.190.820.252.67Malaysia

280.52123.889.1132.7683.5230.412.629.78Korea, Rep of

38.9114.070.925.741.510.110.000.29Indonesia

233.6887.5211.7228.91592.4864.8718.84139.80
Hong Kong, 
China

281.6475.3110.27115.70PRC

USJapanA9USJapanA9
Total

Liabilities from:
Total

Assets in:
Countries



• Intraregional trade among East Asian economies increased steadily. 
The share of global markets in Asian trade has been declining but 
still remains substantial.

• Cross-border standard deviations in government bond yields and 
overnight interbank rates have increasingly converged among East 
Asian economies since the Asian financial crisis,  but still remains 
substantial. 

• The degree of co-movement in stock prices of East Asian economies 
increased substantially after the crisis. 

• The covered interest differential vis-à-vis the US rate has been 
smaller than that vis-à-vis the Japanese interbank rate over the time, 
indicating that the degree of integration with global financial markets 
has been larger than the extent of regional financial integration.

• Intraregional financial integration measured by holdings of cross-
border financial assets is increasing, but it remains limited, falling 
behind that of integration with global financial markets.

Summary of Price and Quantity MeasuresSummary of Price and Quantity Measures



• Quarterly Data: consumption growth, GDP growth 

• Estimation Period: 1990-1996 (before Asian-Crisis), 
2000-2007:Q2 (after Asian-Crisis)

• East Asia: PRC; Hong Kong, China; Indonesia; 
Japan; Rep of Korea; Malaysia; Philippines; 
Singapore; Taipei, China; Thailand

Consumption and Output 
Correlation Estimation



Correlation Analysis: OutputCorrelation Analysis: Output
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Correlation Analysis: Consumption Correlation Analysis: Consumption 
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• Comparing the pre-crisis period and the post-
crisis period, the average of pair-wise correlation 
coefficients between individual GDP and regional 
aggregate GDP and that between individual East 
Asian economy and US GDP increased.

• This evidence supports the growing regional as 
well as global macroeconomic interdependence 
of East Asian economies. 

• Compared to GDP, the direction of changes in 
correlation coefficients in consumption is less 
discernible, though it increased in the post-crisis 
period.

Summary of Output and Consumption Summary of Output and Consumption 
CorrelationCorrelation



VAR Analysis of Output and VAR Analysis of Output and 
Consumption InterdependenceConsumption Interdependence

VAR approach with various types of output 
(or consumption) is useful, especially 
compared to simple correlation: 

• the relevant structural shocks (such as global 
and regional shocks) can be identified

• the effect of each shock and conditional co-
movement can be analyzed

• Panel VAR with fixed effect is used to increase 
the degree of freedom and to control the 
individual country factor



Output VAROutput VAR
•• Recursive VAR: Recursive VAR: 

[d log Y(W), d log Y(A), d log [d log Y(W), d log Y(A), d log Y(iY(i)])]

•• Three variables are considered to examine the effects Three variables are considered to examine the effects 
of world aggregate output and Asian aggregate of world aggregate output and Asian aggregate 
output shocks on individual country output.output shocks on individual country output.

•• Ordering: world aggregate output is treated as Ordering: world aggregate output is treated as 
contemporaneouslycontemporaneously exogenous to regional aggregate exogenous to regional aggregate 
output and individual country output. Regional output and individual country output. Regional 
aggregate output is treated as aggregate output is treated as contemporaneouslycontemporaneously
exogenous to individual country output.exogenous to individual country output.



Consumption VARConsumption VAR

Recursive VAR: Recursive VAR: 

[d log C(W) [d log C(W) –– d log d log Y(iY(i), d log C(A) ), d log C(A) –– d log d log Y(iY(i), d log ), d log C(iC(i) ) –– d log d log Y(iY(i)])]

( ) )log(1)log()log()log( itAWAtAWtWit YCCC Δ−−+Δ+Δ+=Δ λλλλα

( ) ( ) ( ))log()log()log()log()log()log( itAtAitWtWitit YCYCYC Δ−Δ+Δ−Δ+=Δ−Δ λλα



Data and Estimation
• Quarterly Data
• Estimation Period: 1990-1996 (before Asian crisis), 

2000-2007:2 (After Asian crisis)
• World Aggregate (G-7, excluding Japan): US; 

Germany; France; U.K.; Canada; Italy
• Asian Aggregate (A-10): Rep of Korea; Japan; PRC; 

Taipei,China; Hong Kong, China; Indonesia; 
Malaysia; Philippines; Singapore; Thailand; excluding 
own country

Unit Root and Cointegration Tests
• Panel Unit root tests (Im, Pesaran, and Shin, Levin 

and Lin tests)  
• Panel Cointegration tests (Pedroni) 



Results for Output VARResults for Output VAR
 

Cumulative Impulse responses (90% Bands), 1990-1996, A10
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Results for Output VARResults for Output VAR
Cumulative Impulse responses (90% Bands), 2000-2007:2, A10
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Relative Cumulative Responses (90% Bands), A10, Output VAR
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Variance Decomposition of Variance Decomposition of 
Individual Output Growth RateIndividual Output Growth Rate

21.1 (13.8,29.0)8.7 (4.4,14.1)2.4 (0.7,5.1)6.5 (2.7,11.5)16 quarter

20.6 (13.5,28.5)8.0 (4.0,13.1)2.3 (0.6,5.0)6.3 (2.5,11.0)8 quarter

18.8 (12.0,26.4)6.2 (2.4,11.0)1.9 (0.4,4.3)5.5 (1.8,10.0)4 quarter

10.3 (4.9,16.8)0.4 (0.0,1.6)0.4 (0.0,1.7)4.2 (0.9,8.8)1 quarter

World AggAsian AggWorld AggAsian AggHorizon

2000-2007:21990-1996



Consumption VARConsumption VAR
Cumulative Impulse responses (90% Bands), 1990-1996, A10
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Consumption VARConsumption VAR
Cumulative Impulse responses (90% Bands), 2000-2007:2, A10
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Relative Cumulative Responses (90% Bands), A10, Consumption VAR
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Variance Decomposition of Individual Variance Decomposition of Individual 
Consumption Growth RateConsumption Growth Rate

16.0 (9.6,22.6)2.5 (0.6,5.8)8.0 (3.3,14.3)8.1 (2.9,15.3)16 quarter

16.0 (9.6,22.7)2.5 (0.6,5.5)7.9 (3.2,14.1)8.0 (2.8,15.1)8 quarter

15.7 (9.3,22.3)1.7 (0.3,4.0)7.4 (3.0,13.0)2.7 (0.6,5.7)4 quarter

14.6 (8.2,21.3)0.4 (0.0,1.5)6.8 (2.2,12.7)0.4 (0.0,1.7)1 quarter

World AggAsian AggWorld AggAsian AggHorizon

2000-2007:21990-1996



Summary of VAR ResultsSummary of VAR Results
CrossCross--Country Output InterdependenceCountry Output Interdependence
•• Output interdependence increased substantially after Asian crisiOutput interdependence increased substantially after Asian crisis.  s.  
•• Both regional and global interdependence increased substantiallyBoth regional and global interdependence increased substantially

after Asian crisis.after Asian crisis.
•• These results may imply that real and trade integration with AsiThese results may imply that real and trade integration with Asia a 

and the World increased substantially after Asian crisis.and the World increased substantially after Asian crisis.
CrossCross--Country Consumption RelationCountry Consumption Relation
•• The degree of international (consumption) risk sharing does not The degree of international (consumption) risk sharing does not 

change much.change much.
•• The degree of international risk sharing with the world is The degree of international risk sharing with the world is 

substantial but that with Asia is substantial but that with Asia is nillnill..
•• These results have important implications on financial integratiThese results have important implications on financial integration on 

since international risk sharing is mostly achieved by since international risk sharing is mostly achieved by 
international financial market integration.international financial market integration.



Policy Policy IssuesIssues for for Regional Financial Regional Financial 
Integration and Stability (I)Integration and Stability (I)

•• Promote regional financial integration, which lags Promote regional financial integration, which lags 
behind global financial integration and realbehind global financial integration and real--side side 
regional integrationregional integration
-- Continue domestic financial reformsContinue domestic financial reforms
-- Develop domestic financial markets and institutions Develop domestic financial markets and institutions 
-- Continue to promote cContinue to promote capital account liberalizationapital account liberalization
-- EEnhance an enabling environment for local currency nhance an enabling environment for local currency 

bond marketsbond markets
-- Promote consistent standards and mutual recognition of Promote consistent standards and mutual recognition of 

minimun requirementsminimun requirements
-- Build regional infrastructure for payments and Build regional infrastructure for payments and 

settlementssettlements



Policy Policy IssuesIssues for for Regional Financial Regional Financial 
Integration and Stability (II)Integration and Stability (II)

•• Growing regional Growing regional eeccononomic interdependence calls for omic interdependence calls for 
greater regional policy cooperationgreater regional policy cooperation

-- IIncrease information sharing in monitoring and regulating ncrease information sharing in monitoring and regulating 
financial institutions financial institutions 

- Strengthen the capacity of central banks and regulatory entral banks and regulatory 
authorities authorities in addressing near-term stresses and longer-
term financial stability

- Create a regional financial stability dialogue
- Strengthen regional financing facility (CMI Multilateralization)
- Cooperate in managing exchange rate and macroeconomic  

policies



Thank You Thank You 

For inquiry or comments, please contact:

Jong-Wha Lee 
Head, OREI

Telephone: (63-2) 632-6688
Email: jwlee@adb.org

Asian Development Bank
Office of Regional Economic Integration (OREI)

6 ADB Avenue, Mandaluyong City
1550 Metro Manila, Philippines

Telephone: (632) 632-4444


