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Abstract

This paper empirically investigates if there have been any shift in regime with 
Asian holdings of long-term United States (US) Treasury securities, with particular 
attention paid to the role of growing regional integration in trade.  A panel 
regression estimation of eight Asian countries for 1998–2004 confirms the striking 
persistency of the portfolio weight of US Treasury securities. It also reveals, 
without surprise, that the traditionally strong trade link with the US, as well as the 
exchange rate regime, explain the observed upward deviation of US Treasury 
securities from what is warranted by its market share.  What is interesting, 
however, is that the estimated regime switches, as found when examined with a 
threshold estimation. The paper finds three thresholds that divide the sample into 
four regimes—a decreasing persistency as the intraregional trade link becomes 
tighter.  





I. Introduction

The international version of the capital asset pricing model (ICAPM), based on traditional 
portfolio theory developed by Sharpe (1964) and Lintner (1965), predicts that to maximize 
risk-adjusted returns investors should hold a world market portfolio of risky assets. In 
other words, portfolio weights are determined by their market weights—the share of the 
specific asset in the market. In Asia, however, portfolio weights of United States (US) 
Treasury bonds surpass their market weight. Transaction motive and the exchange rate 
regime play significant roles behind this strong preference.1 Heavier weights on US dollar-
denominated assets are due to the historically strong financial and trade links between 
Asia and the US, and the relative advantages of the US market’s security and liquidity. 
Driven by a changing economic environment in Asia, countries such as the People’s 
Republic of China (PRC) and Republic of Korea have recently announced their intentions 
for more return-sensitive management of their international reserves. Nevertheless, the 
strong preference toward US dollar-denominated assets has been strikingly persistent.

While this “inertia” has been hardly an issue in the reserve management literature except 
for a recent study by Chinn and Frankel (2007), the idea has been emphasized often 
in the currency or “vehicle currency” or “network externality” literature in international 
exchange by, for example, Krugman (1980), Matsuyama et al. (1993), and Rey (2001).2 
Transaction volume and associated cost determine the structure of exchange and choice 
of currency in these models.3

Krugman (1980) argues that if transaction costs are a decreasing function of the volume 
of transactions, one can relate the structure of exchange to the structure of payments. 
In this scenario, only the currency of a country that is important in world payments can 
serve as an international medium of exchange; the predominance of one country makes 
it more likely that all transactions between the others will take place indirectly through 
the vehicle currency. The persistency of using the dominant currency then arises due to 
its self-reinforcing role with swelling transactions in the currency. Rey (2001) shows that 
a shift of the vehicle currency takes place only when the links become sufficiently small, 
referring to the fall of the pound after World War II. On empirical investigation, a recent 
paper by Goldberg and Tille (2005) confirms the vehicle currency role of the US dollar as 
explained by industry herding and hysteresis. 
� Various forms of cost–benefit frameworks have been developed to solve for the optimal level of reserves (Heller 

�966, Frankel and Jovanovic �98�, Lee 2004, among others). 
2 While Krugman works in a static and partial equilibrium environment, Rey (200�) builds on Krugman (�980) and 

formalizes the argument in a general equilibrium setting. 
� See Oi, Otani, and Shirota (2004) for a survey.
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This paper adds new empirical evidence to the literature by explaining the deviation 
from ICAPM with transaction-related considerations, such as trade links and more 
importantly “inertia”.4 Due to the fact that the observed portfolio management by holders 
of international reserves are never made public and varies greatly across countries 
if they exist, this paper takes a pragmatic approach in estimating a threshold model 
of the deviation from ICAPM. The paper examines the point of the chosen threshold 
at which dependence on past weight is significantly less important. This choice of 
regime-dependent variable, the past-dependent variable, is motivated by the fact that 
“persistency” is one of the most significant and stable relationships that have been found 
both in past theoretical and empirical studies. 

This paper relates to a growing discussion on the optimal reserve management in 
general, where empirical evidence is scarce by all means. While currency denomination 
of foreign exchange reserves is not made public, by bringing the portfolio weight of US 
Treasury security weight as a major destination of Asian foreign exchange reserves, this 
paper adds new empirical evidence to the existing reserve management literature, e.g., 
Eichengreen and Mathieson (2000), with particular attention to the network externality 
phenomena in Asia. This paper further extends the analysis by examining possible 
nonlinearity in the traditionally established relationship by applying the threshold estimates 
method developed by Hansen (1999). 

Results suggest that persistency can explain most of the variations of the dependent 
variable. Additionally exchange rate arrangements and fluctuations in local currency-
denominated bonds play a significant role on portfolio weight.5 Threshold estimation in the 
second stage reveals a significant threshold variable, the intraregional trade link in Asia, 
to exit.6 The rest of the paper is organized as follows. The next section presents data 
analysis on Asian investments in the US security market with particular attention to US 
Treasury Bills. In Section III, determinants of the deviation from ICAPM in Asian holdings 
of US Treasury bonds are investigated. Section IV examines a possible nonlinearity 
around the selected threshold variable. The final section concludes. 

4 Although “vehicle currency” or “network externality” analytical framework carries some weight in the choice of 
currency for invoicing trade or denominating foreign debt securities, it is less obviously valid for the currency 
denomination of reserves. Nonetheless, past studies suggest the framework to be the most relevant among the 
ones available.

� For US Treasury bond-related variables, only risk-adjusted excess return or Sharpe ratio becomes a significant 
determinant, while others such as return correlation with local government bonds and relative sovereign risk 
results are insignificant.

6 Alternatively, estimation with reserve-to-import ratio as a candidate for a threshold variable fails to yield any 
meaningful result. A prior that the portfolio may be more diversified as reserve accumulates is not obvious in the 
sample. This may be due to the already very high reserve ratio—the median reserve level is �4 months of imports. 
Consequently, this result implies an irrelevance of using the reserve-to-import ratio once it exceeds a certain level. 
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II. Asian Holdings of US Securities

The size of the US security market is by far the largest, with Euro and Japanese markets 
being less than half the size of the US. Total US long-term securities outstanding 
reached US$33 trillion by end-June 2003, more than half of which was in equity (54%),7 
followed by corporate debt (23%), US government agency debt (16%), and marketable 
US Treasury (7%). While the marketable US Treasury is the smallest market among the 
different types of US long-term securities, its foreign holding is the highest at 45.5%, 
followed by 15.7% of corporate and other debt as of end-June 2003. As importance of 
foreign ownership of US securities has grown over time, overall share of total US long-
term securities held by foreigners has more than doubled, and tripled with regard to the 
marketable US Treasury since the first survey in 1974.

When we look at Asian holdings of US securities, the region is by far the largest holder 
of US securities, accounting for 37% of total foreign holdings (Table 1). Among Asia, 
Japan (15.5%) and the PRC (5.1%) combined to exceed more than 20% of the total 
foreign holding of US securities.8 The contrast to the Latin American region is particularly 
interesting. While Asian countries heavily invest in debt securities (37%) as opposed to 
equities (18%), Latin America is the opposite. They invest more in equities—more than 
double that of debt securities. Latin America’s holding of US Treasury is a mere 3% (in 
fact, only two countries, Brazil and Mexico, appear within the top 27 holders). The Asian 
share is apparently substantial, and is worth special attention. Further, when we look 
solely at US Treasury securities, 60% are held in Asia with Japan being the largest holder 
accounting for 38%, followed by the PRC (Figure 1). 

� Equity cannot be defined either long-term or short-term, but the US Treasury Department includes equity as part 
of the long-term securities in their statistics.

8 Since the foreign owner of a US security entrusts the management or safekeeping of a security to an institution 
that is neither in the US nor in the foreign owner’s country of residence, the figures may be underestimated. 
Among the �0 countries with the largest holdings of US securities based on the most recent survey, five—Belgium, 
Cayman Islands, Luxembourg, Switzerland, and United Kingdom—are financial centers in which substantial 
accounts of securities owned by residents of other countries are held in custody. 
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Table 1: Foreign Holdings of US Long-term Securities by Region  
(as end of June 2003, billions of US$)
Region Long-term Debt 

Securities
Share of Total

(percent)
Equities Share of Total

(percent)
Europe �,00� �4 8�6 �2
     Euro currency countries 664 2� 428 2�
Asia �,092 �� 280 �8
Americas �9� �4 4�9 2�
    Caribbean financial centers 260 9 2�2 �4
Australia/Oceania 20 � 44 �
Africa 4 0 4 0
International organization �� � 2 0
Countries unknown �8� ��* *
Total 2,9�9 �00 �,�64 �00

Source: US Treasury.
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Figure 1: Top 10 US Treasury Securities Holders
(share as percent of total foreign holding)

Note: Caribbean banking centers include Bahamas, Bermuda, Cayman Islands, Netherlands Antilles, and Panama.

The maturity structure of foreign holdings of US long-term debt securities concentrates 
on 1–2-years—about 24% of foreign holdings of US securities will mature between 
1 year and 1 day and 2 years (after the 30 June 2003 survey date). This is also true with 
corporate debt holdings, though much longer maturity is held with regard to government 
agency debt securities with a maturity of over 20 years (about 19% of total) followed by 
the ones with 2–3 years (14%). 

So far, we have not distinguished different types of foreign investors though we are 
primarily concerned with the behavior of foreign official institutions, namely central banks. 
The US Treasury data does not report breakdowns of security holders, say, by types of 
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official institutions. However, the statistics show that foreign official institutions (central 
banks, ministries of finance, exchange stabilization funds, other similar organizations)9 
hold a significant amount of US Treasury debt securities, with their share reaching almost 
60%,10 followed by US agency debts of 31% in 2003.11 McCauley and Fung (2003) argue 
that most holdings of long-term securities (of central banks) take the form of US Treasury 
securities. Also historically, foreign official institutions have tended to invest primarily in 
Treasury securities—96% was held by official institutions in 1974.12 When it comes to 
equity investments, however, the share of foreign official institution drops to only 7%.

The previous discussion suggests that the foreign long-term holdings of US Treasury 
debt would be the best proxy in examining the determinants of Asian official institutions’ 
holdings of US Treasuries. This study  uses the holdings of long-term US Treasury bonds 
and notes for 10 Asian economies for the period 1999–2004, the period following the 
Asian financial crisis. Asian holdings of US securities are captured by looking at foreign-
owned US Treasury bonds and notes with maturity greater than 2 years, which excludes 
stock, equity, agency debt, and corporate debt to focus on foreign official investments. 
The primary source of the data on Asian holdings of US Treasury securities is the 
Treasury International Capital System (TICS), which the US Department of the Treasury 
compiles.13 

III. Deviation from ICAPM and Its Determinants

The ICAPM predicts that portfolio weights are given by market weights, thus it is no 
wonder that investment in US securities becomes dominant in these countries in relative 
terms. Monthly trading volume of US government securities is about US$80 billion in 
Japan while it is US$ 481 billion in the US in June 2004—more than 600% of market 
activity in Japan. 

9 This category excludes many other government agencies as well as government-owned corporations, nationalized 
commercial banks, and government-owned development banks.

�0 The Federal Reserve System is the custodian for most of the Treasuries owned by foreign governments and central 
banks.

�� Although this paper is motivated by the central banks’ investment behavior, the variable holdings of US long-term 
Treasury bonds and notes should be interpreted in a broader context as it also includes private sector holding, 
albeit to a much smaller extent as discussed.

�2 Foreign official institutions have increasingly invested in government agency securities in recent years, however.
�� See TICS at www.treas.gov/tic/ticsecd.html. See Data Appendix for details.



6 |  ADB Economics Working Paper Series No. 137

The portfolio weight relative to the US public security market share would deviate from 1 
if a country over/underinvests in US Treasury bonds. Table 3 reports the statistics of the 
weight defined as USTBHolding
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. Seven out of nine 

countries report overinvestment in US Treasury bonds on average—the ratio exceeding 
1. PRC, Japan, and Korea exhibit heavy weights of US Treasury securities averaging 
above 2, with Japan reaching the maximum of 4.9 in December 2003. This shows a 
strong preference for US dollar-denominated securities, particularly Treasury bonds in 
these countries.14 Meanwhile, India and Malaysia register light weights hovering less than 
1—not even reaching the market share of the US public securities. Four other economies 
stay around 1.5–1.9, with Singapore and Thailand staying at the high side, close to 2.

Table 3: US Treasury Security Weights: Sorted from the Highest  
(1999m1–2004m3)

Mean Standard 
Deviation

Min Max

Japan �.89 0.4� 2.�4 4.90
PRC 2.�6 0.�� �.�� �.06
Korea 2.46 0.44 �.20 �.2�
Thailand �.96 0.44 0.48 2.�2
Singapore �.92 0.4� 0.�0 2.96
Taipei,China �.8� 0.28 0.�� 2.�0
Hong Kong, China �.�8 0.2� 0.92 2.20
Indonesia �.4� 0.�0 0.48 2.2�
Malaysia 0.�� 0.26 0.�� �.22
India 0.6� 0.�� 0.22 0.99

Sources: TICS and author’s calculation.

The baseline specification relies on a conditional multifactor international CAPM. The 
ICAPM relationship is considered conditional since government bond holdings in general 
should not be admitted as unconditionally as stocks particularly when the investors’ 
objective is not simply return-seeking.15 It is multifactor because of the assumption that 
purchasing power parity does not hold (e.g., Froot and Rogoff 1996). In other words, we 
assume the existence of foreign exchange risk in explaining the deviation from ICAPM, 
which is defined as follows. 

�4 Admittedly there is an upward bias in the weights as Asian holdings of US Treasury securities include those of 
private sectors, albeit comprising a minor portion, while the total foreign assets, the denominator, do not. This 
upward bias may particularly be large for a country like Japan where private investor base is much larger than in 
other sample countries.

�� Fearnley (2002) discusses conditions that an inclusion of government bonds demands in ICAPM, i.e., net wealth and 
nonzero net supply of bonds.
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The benchmark specification relates the deviation from the ICAPM–defined as 1 minus 
the ratio of the share of foreign equities—to a set of determining factors: inertia, 
transaction costs, and confidence in the US dollar as identified in the literature on 
international currencies (see Eichengreen and Mathieson 2000, and Chinn and Frankel 
2007). For each factor, a set of variables following Chinn and Frankel (2007) is examined. 

Inertia is captured by the lagged dependent variable. Further, it is assumed that Asian 
countries choose a portfolio of US Treasuries facing the transaction cost and exchange 
rate regime as in the framework of Dooley, Lizondo, and Mathieson (1989) (hereafter 
DLM).16 DLM solves the problem by maximizing a utility function (2) that is a positive 
function of the expected return (m) on net foreign asset portfolio net of expected 
transaction and emergency borrowing costs, and is negatively related to the variance (σ2) 
of the yield on that portfolio. 

U = m – bs2 – E(c) (2)

The problem is subject to the expected conversion and reserve-shortage costs for 
holdings of reserves, E(c). The solutions to this problem suggest that the country’s net 
asset positions are determined by the expected yields, the variances and covariances 
of these yields, and the degree of relative risk aversion. Alternatively, gross holdings of 
reserve assets are influenced by transaction costs associated with currency conversion 
and reserve shortages, and by the minimum and maximum levels of potential exchange 
market transactions. As a result, the portfolio weight of US Treasury securities in gross 
terms reflects these transaction considerations. 

The scale of transactions is also sensitive to exchange market transactions undertaken 
by the authorities or the nature of the exchange rate arrangements they select. Following 
DLM, the simplified relationship may be expressed as follows.

A

A
i t

i t

,

,

=β0 + β1TRi,t + β2Ei,t (3)

where 

A Ai t i t, ,/  is the portfolio weight of US Treasury securities (Ai,t ) (a share of foreign 
exchange reserves defined as Ai t, ) at time t in country i, TRi,t is scaled trade flows with 
US at time t in country i, Ei,t is exchange rate arrangement adopted by country i at time t.

�6 The DLM framework is for currency composition of reserves in contrast to aggregate portfolio choice in the present 
case. Nonetheless, the framework is appropriate as major US Treasury securities holders in Asia are official entities 
with international reserves.
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The scaled factor is the sum of exports and imports at time t in country i.

The regression model takes the following form:

yi,t = cns + β0 yi,t–1 + β'1 xi,t + εi,t , (4)

where yi,t is the dependent variable devICAPMit as defined in equation (1), cns is a 
constant term, xi,t–1 is a vector of regressors, and εi,t is the error term. In addition to the 
variables capturing transaction needs, a variable capturing confidence in the US dollar is 
also included as suggested in Chinn and Frankel (2007).   reports the results of random 
effect model estimation of equation (4) relating the deviation from the ICAPM portfolio 
weights to the determining variables.17 

Panels A to D in Table 4 report the regression estimation results. The coefficients in bold 
letters indicate the ones that are significant at 10%. While keeping the three trade linkage 
variables (with Asia, Europe, and US) in all specifications, alternative variables are added 
as a proxy for confidence in the US dollar and exchange rate regime variables. Two proxy 
variables are constructed to capture the confidence in US dollar: inflation differential 
between the US and country i (Panel A and B), and a long depreciation trend, estimated 
as the 5-year average rate of change of the value of the currency against the US (Panel 
C and D). In addition to a dummy variable created by Reinhart and Rogoff (2001)18 (in 
Panel B and D), the alternative exchange rate regime variable is examined as measured 
by 1 year’s standard deviation of the monthly exchange rate variation as a de facto 
regime of country i at time t (in Panel A and C).

Estimation results reveal a striking dominancy of the lagged dependent variable and trade 
relationship with the US. The trade link with the US is significant with a positive sign, 
which indicates a heavier weight associated with the tighter trade link with the US as 
expected. The variables representing confidence in the US dollar are insignificant for the 
specification A and C. The long-run depreciation trend shows a positive sign, suggesting 
that as depreciation of the US dollar becomes a long-run trend, a country would adjust its 
portfolio to hold less US Treasury securities. 

�� In this estimation, foreign exchange rate risk is assumed constant, and is not explicitly captured. 
�8 An exchange rate regime classifications dummy variable is based on Reinhart and Rogoff (200�). In that paper, the 

values range from � (pre-announced peg or currency board arrangement to �4 [freely falling]). The regression result 
is in line with the dummy variable reported in this paper, but less significant (in Panel B and D).
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Table 4: Regression Estimation: Dependent Variable; itdevICAPM

A B C D
Lagged dependent variable 0.98 0.99 0.99  0.98 
Trade with US −0.22 −0.38 −0.27 −1.11 
Trade with Europe −0.46 −0.40 −0.4� −0.2� 
Trade with Asia −0.09 −0.08 −0.�� −0.�9 
Long-run depreciation trend 0.00 0.00
Inflation differential 0.27 0.0�
Exchange rate variation –0.00 0.00 
Exchange rate regime dummy 0.00 0.01 
Constant 0.�6 0.�6 0.18 0.28 

Number of observations 6�� 600 6�� 6��
R-squared:

Within 0.90 0.89 0.90 0.9� 
Between 0.99 0.99 0.99 0.99 
Overall 0.9� 0.9� 0.9� 0.9� 

Further, the exchange rate regime becomes also a significant variable in Panel A and 
D with expected signs. As one country commits to a fixed exchange rate regime to the 
US dollar, its portfolio is weighted toward the US dollar-denominated asset, possibly 
exceeding what ICAPM dictates.

IV. Nonlinearity in “Inertia”?

This section further examines if there exists a regime switch in the observed 
relationships. The trade link within Asia is examined to see if it serves as a threshold 
variable. Borrowing from Krugman (1980) and Rey (2001), the transaction volume and 
the associated costs should be the major determinants in deciding the vehicle currency in 
international exchange. If the trade link with countries other than the US becomes large 
enough, the new link would play a role to shift the investment to assets in a currency 
other than the US dollar. 

Hansen (1999) is applied in this dataset. As the method is designed for a balanced 
dataset, a balanced dataset of eight countries covering 1999m1 to 2004m3 is used in 
the threshold estimation.19 A threshold regression model of a panel dataset takes the 
following form:

�9 Japan and Malaysia, the two countries with large domestic government bond markets, are dropped from the 
previous section’s analysis to focus on the economies with thin security markets at home.
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where qit is the threshold variable used to split the sample into different regimes 
(up to four regimes in this model); yit is the dependent variable; xit is an m-vector of 
regime-independent regressors (three trade link variables: exchange rate variation, 
and local currency bond return volatility); Tit is the regime-dependent variable, which 
is the lagged dependent variable; and eit is the error term.20 This model allows the 
regression parameters to switch between regimes depending on the values of qit. By 
defining a dummy variable dit (γ) = {qit = γ} (where {.} is the indicator function}) and setting 
Tit (γ) = Tit dit (γ), equation (4) can be represented by a single equation:

y x d T eit it it it= + +θ γ’ ’ ( ) ,  (5)

where θ' = θ'1, and d are the regression parameters. The reason that model (5) has only 
the slope coefficient on the lagged dependent variable switch between different regimes 
is to focus attention on this key variable of interest. 

To determine the number of thresholds, model (5) is estimated by least squares, allowing 
for (sequentially) zero, one, two, and three thresholds (see Appendix). The test statistics 
F1, F2, and F3 along with their bootstrap p-values for the three threshold variables are 
shown in Table 5. For the trade with Asia variable, the test for triple threshold F3 is highly 
significant with a bootstrap p-value of 0.04. Therefore, we focus our attention on the triple 
threshold model of trade with Asia. 

Table 5: Tests for Threshold Effects
Threshold 
Variable

Test for Single 
Threshold

Test for Double 
Threshold

Test for Triple 
Threshold

F1 P 
Value

Critical 
Values (10%, 

5%, 1%)

F2 P 
Value

Critical 
Values (10%, 

5%, 1%)

F3 P 
Value

Critical 
Values (10%, 

5%, 1%)
Trade with 
Asia

��.0 0.26 28.2 8.0 0.�8 ��.� ��.9 0.04 9.9 
�2.0 �9.� ��.� 
�8.4 24.� ��.2 

20 The local currency bond return volatility is added in this specification to capture any return considerations arising 
from private holdings of US Treasury securities in the data. Higher volatility would lead to holding more US Treasury 
securities, hence a positive effect on the dependent variable.

(4)
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The point estimates of the three thresholds and their asymptotic 95% confidence intervals 
are reported in Table 6. The estimates are 0.56, 0.57, and 0.60, which are all very close 
to each other.21 Thus the four classes of subsamples indicated by the point estimates 
represent the variations of a threshold that each Asian country applies. In other words, for 
the similar level of trade link within Asia, deviations in the US Treasury securities’ portfolio 
weights vary significantly even after controlling for the variations in exchange rate regime 
and the performance of local currency bonds. 

Table 6: Threshold Estimates with Trade within Asia
Estimate 95% Confidence Interval

γ�r 0.�6 0.�6 0.�� 
γ2r 0.�� 0.2� 0.8� 
γ� 0.60 0.�� 0.60 

More information can be learned about the threshold estimates from plots of the 
concentrated likelihood ratio function LR1(γ), LRr

1(γ), LR2(γ), and LR3(γ) in Figures 2–5 
(corresponding to the first-stage estimate γ1, the refinement estimators γ1r, γ2r, and γ3). The 
point estimates are the values of γ at which sum of squared errors is minimized, which is 
in the middle part of Figure 2. The confidence internals for γ s can be found from LR1(γ), 
LRr

1(γ), LR2(γ), and LR3(γ) by the values of γ for which the likelihood ratio lay beneath the 
dotted line. 

It is interesting to examine the unrefined first-step likelihood ratio function LR1(γ), which is 
computed when estimating a single threshold model. The first-step threshold estimate is 
the point where the LR1(γ) equals zero, which occurs at γ1=0.56. This estimate is refined 
with the second estimate fixed as in Figure 4, which yields a narrower band. As for the 
second threshold estimate, an estimate at 0.57 with a wide confidence interval is found 
when examining a double threshold model (Figure 3). Finally, the third threshold estimate 
is found when LR3(γ) equals zero, which occurs at γ3=0.60 (Figure 5). 

2� Because of the rather wide confidence intervals for the second and third threshold estimates, we continue to pay 
attention to their robustness when examining other characteristics of the estimates. Nonetheless, since the p-value 
for the triple threshold model is very significant, the discussion continues with the triple threshold model.
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Figure 2: Single Threshold Model Estimation
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Figure 3: Double Threshold Model Estimation for the Second Threshold
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Figure 4: Double Threshold Model Estimation for the Re�ned First Threshold
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Figure 5: Triple Threshold Model Estimation for the Third Threshold
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Table 7 reports the percentage of years that fall into the four separate regimes for each 
country. In general, an interesting separation by the three threshold estimates is found. 
Except for one regime (0.56<T<=0.57), explanatory powers of the past weights decrease 
as the intraregional trade link in Asia increases—consistent with the prior. One surprising 
and interesting finding was the regime (0.56<T<=0.57) with the smallest coefficient 
on past weight outside of this general trend. It turns out that this regime captures the 
observations after the Asian financial crisis and the US dollar depreciation toward the 
end of 2003 and beginning of 2004. As the large standard error suggests, this regime 
is not estimated as precisely as the other two regimes possibly due to its small number 
of observations. Nonetheless the triple regime estimation result is adhered to as it is 
strongly supported by its small p-value in Table 5. 

It can be seen that there are economies belonging to only one regime with a striking 
stability, and no nonlinearity exists in these economies. Those include Hong Kong, 
China; India; and Taipei,China (and to a slightly lesser extent, Korea). These countries 
turn out to be the two extremes; one that has the weakest link in the trade within Asia, 
i.e., India (less than 30%); and the other, where Asian countries are by far the dominant 
trading partners, with shares exceeding 80%. India belongs to the latter regime, where 
persistency is most strongly observed with a coefficient of 0.91. Meanwhile, Taipei,China 
and Hong Kong, China, the two economies with very strong trade links with the PRC, 
are relatively less dependent on past weight with a coefficient of 0.79. The distinctive 
two groups and associating regime-dependent coefficient differences are interesting and 
intuitive.

Five other countries appear to experience a nonlinearity in their regime-dependent 
coefficients to varying degrees. Among them, Korea and Thailand seem to be following a 
similar path—depending less on the past weight as they move toward tighter intraregional 
trade links. In both countries, earlier sample periods mostly belong to the regime where 
coefficient is the highest (0.91), but as the trade link increases, the coefficient drops. The 
significant drop to 0.69 in late 2002 to 2003 may be due to the sharp depreciation of the 
US dollar then. Indonesia, however, weakly experiences a similar path. Most of its earlier 
periods belong to a regime where the coefficient is the second largest at 0.89, with a 
slightly tighter link with Asia. Indonesia then moves to a regime with a smaller coefficient 
of 0.79 as the intraregional trade link becomes tighter in 2003.

For Singapore, its regime appears quite stable—most of its sample periods belong to a 
regime with the second smallest coefficient of 0.79. The only exceptions are the early 
periods right after the Asian financial crisis when dependency on past weight fluctuated. 
This may be due to the fact that Singapore maintains a separate entity that manages its 
foreign exchange reserves with an aim to maximize their returns subject to the required 
liquidity. Therefore, reference to past weight is less important in the country.
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The PRC belonged to a stable regime between 1999 and early 2003 with a high reliance 
on past portfolio weight at 0.89, until the regime switched to one with low dependency 
on past weight in 2003. This switch, apparently, is not due to the increasing trade link in 
Asia, but to the depreciation of the US dollar during that period. 

Table 7: Percentage of Periods in Each Regime
T<=0.56 0.56<T<=0.57 0.57<T<=0.60 0.60<T

Hong Kong, China 0 0 0 �00

Indonesia 24 8 �2 �6

India �00 0 0 0

Korea 92 4 4 0

PRC 20 24 �2 4

Singapore 4 �2 �2 �2

Thailand �6 8 �6 0

Taipei,China 0 0 0 �00

Table 8: Threshold Estimates with Trade with Asia as a Threshold
Regime T<=0.56 0.56<T<=0.57 0.57<T<=0.60 0.60<T
Regime- 
dependent 
coefficient

0.9� 0.69 0.89 0.�9

Indonesia �998q2–�999q� �998q� & 200�q4 �999q4–2002q4, 
2004q�

200�q�–q4

Korea �998q�–200�q� 200�q4 2004q�

PRC �998q4, �999q2–
�,200�q�-2

200�q2–�, 2004q� Most �999q4–
200�q�& q4

�998q�

Singapore �998q� �998q�–q4  
(no q�)

�999q�–q� �999q4–2004q�

Thailand �998q�–2002q� 2002q4 & 200�q4 200�q�–2004q� 
(no 200�q4)

The regression slope estimates, conventional ordinary least squares standard errors, and 
White-corrected standard errors are shown in Table 9. It can be seen that the exchange 
rate variation and volatility of local currency-denominated bond returns are significant 
regime-independent variables.22 The exchange rate variation, a proxy for the de facto 
22 Theoretically, local currency-denominated bond return volatility would affect only net position, and not the gross 

position examined in this paper. The variable however is added as it is significant and to control for any error in the 
variables used.
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exchange rate regime, exhibits a negative parameter, indicating that a tightly managed 
exchange rate regime would have upward deviation of the portfolio weight, or more 
holding of US Treasury securities than its market share. The volatility of local currency 
denominated-bond returns also shows a consistent result with the previous random effect 
model estimation with a positive coefficient of 0.01. The result is intuitive, suggesting a 
volatile domestic bond return associated with upward deviation from the ICAPM.

The coefficients of primary interest are those on lagged dependent variable or 
“persistency.” The point estimates suggest that the weak intraregional trade link is 
associated with the highest coefficient, or heavy reliance on past weight. In other words, 
when the intraregional trade link is weak, the regime is stable and persistent. However, 
the tighter trade link would lead to less reliance on the past dependent value. One 
additional regime with very low reliance on past weight is found. This regime turns out 
to have periods when the value of the US dollar sharply fell in 2003. The high White 
standard error on this coefficient indicates that there is still considerable uncertainty in the 
estimate probably due to its small sample.

Table 9: Regression Estimates: Triple Threshold Model
Regressor Coefficient 

Estimate
Ordinary Least Squares 

Standard Error
White Standard 

Error

Trade with US −0.0� 0.�8 0.�� 
Trade with Europe 0.6� 0.�9 �.00 
Exchange rate variation −0.0� −0.0� 0.00 
Local currency return volatility 0.0� 0.0� 0.00 

Lagged dependent 
Trade with Asia <=0.�6 0.9� 0.0� 0.04 

0.�6< Trade with Asia <=0.�� 0.69 0.0� 0.09 
0.��< Trade with Asia <=0.60 0.89 0.0� 0.04 
0.60< Trade with Asia 0.�9 0.0� 0.06 

V. Concluding Remarks and Policy Implications

This paper sheds light on Asian holdings of long-term US Treasury securities with 
particular attention on the role of increasing intraregional trade links. Deviations from 
ICAPM are examined by linking to a choice of international currency and foreign 
exchange reserve management literature. Random effect model estimation results 
suggest that the deviation is explained almost solely by its past value, showing a striking 
persistency of a regime. Trade links with the US, exchange rate regime, and volatility 
of domestic currency-denominated bond returns do have some explanatory powers as 
indicated in the past literature. These factors, however, are far less stable in explaining 
the dependent variable.



Asian Holdings of US Treasury Securities: Trade Integration as a Threshold  | 17

Against this background, the notion of stability and test for possible nonlinearity is 
challenged by utilizing the threshold estimate method by Hansen (1999). It is found that 
the trade linkage with Asia is a statistically significant threshold variable. Investigation 
on the different regimes and associated regime-dependent coefficients reveals intuitive 
results. In general, countries switch to less past value-dependent regimes as intraregional 
trade links become tighter. This is consistent with the prior that the persistence in holding 
US dollar-denominated assets can be explained by the consideration of transaction costs 
as driven by the traditionally tight trade link with the US. As the intraregional trade link 
gains more importance, and trade with the US becomes less important, the persistence of 
portfolio weights would decrease as the results rightly point out.

There are three economies—Hong Kong, China; India; and Taipei,China—that belong 
to only one regime exhibiting a striking persistency. India, being least linked to Asian 
countries in trade, shows the highest persistency in the portfolio weight of US Treasury 
securities. Meanwhile Hong Kong, China and Taipei,China—the two tightly linked to the 
PRC—present far less persistency than India throughout the sample period. Five other 
countries report a possible regime switch according to the preliminary results. Korea, 
with its high holdings of international reserves, interestingly switches to a less past 
value-dependent regime, but only during the most recent periods in 2003 and 2004. One 
interesting observation is the regime of very low dependency on past value, which does 
not seem to be associated with the trade link story. Investigation of the data suggests 
that this specific regime stands for the periods in which the US was experiencing a sharp 
devaluation of its currency. 

While the results are quite intuitive, future research needs for further robustness analysis 
to confirm the results of this paper. There are several policy implications that can arise 
from the results. First and most importantly, the increasing intraregional trade link in Asia 
provides a stepping stone for a new regime that relies less on past values, and perhaps 
more on a rule that maximizes returns on international reserves. In this regard, further 
threshold analysis is needed on optimal level of reserve for liquidity needs. Another 
note on policy implication is that there appears a big push in some countries to switch 
their regimes when the US dollar depreciates. Third, it has been argued that the global 
imbalance has been sustained by the purchase of US Treasury securities by Asia. With 
this changing environment of a growing intraregional trade link in Asia, the mechanism of 
moving to a new equilibrium may need further scrutiny.
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Appendix: Data Sources 
Appendix Table 1: Data Sources

Variable 
Name

Original Series Name Definition / Units Source

Trade with Asia Share of Total Trade with 
Asia

(Imports + exports to Asian countries 
of Country i) / (Total Imports + 
exports of Country i)

CEIC Data Company, Ltd.

Trade with 
Europe

Share of Total Trade with 
Europe

(Imports + exports to European 
countries of Country i) / (Total 
Imports + exports of Country i)

CEIC Data Company, Ltd.

Trade with the 
US 

Share of Total Trade with 
US and Canada

(Imports + exports to US of Country 
i) / (Total Imports + exports of 
Country i)

CEIC Data Company, Ltd.

Long-run 
depreciation 
trend

Growth rate of nominal 
exchange rate (line 
AE.ZF )

Estimated as the �-year average 
rate of change of the value of the 
currency against the US

IFS

Inflation 
differential

Growth rate of consumer 
price index (IFS line 
64.ZF)

Inflation differential between the US 
and country i  

IFS

Exchange rate 
regime dummy

Exchange Rate 
Classification from the 
paper “The Modern 
History of Exchange Rate 
Arrangements:  
A Reinterpretation”

Categorical, 2 (pre-announced peg 
or currency board arrangement) - �4 
(Freely Falling and Hyperfloat)

www.terpconnect.umd.
edu/~creinhar/Data/ERA-
Monthly%20fine%20class.
xls

Exchange rate 
variation

Growth rate of nominal 
exchange rate (line 
AE.ZF )

� year’s standard deviation of the 
monthly exchange rate variation as a 
de facto regime of country i at time t

IFS

Total reserves Total reserves (line �L) In millions of US dollars IFS

Local currency 
return volatility

JP Morgan local currency 
denominated sovereign 
bonds' return index 
(ELMI)

Past �2 months fluctuations in ELMI Datastream

IFS = International Financial Statistics, ELMI = Emerging Local Markets Index.
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Stock Series Construction

The Treasury International Capital System reports two types of data—flow and stock. The 
transaction (flow) data series are based on submissions of monthly Treasury International Capital 
Forms: "Purchases and Sales of Long-Term Securities by Foreigners."  These reports are 
mandatory and are filed by banks, securities dealers, investors, and other entities in the US who 
deal directly with foreign residents in purchases and sales of long-term securities (equities and 
debt issues with an original maturity of more than 1 year) issued by US- or foreign-based firms. 
Meanwhile, the stock data is available through a benchmark survey of foreign holdings, which 
takes place roughly every 5 years or less.23

The monthly and quarterly holding of US securities are estimated using a benchmark survey 
of foreign holdings (stock) filled with monthly transaction data (flow). The Department of the 
Treasury (2004b) describes how one can estimate the security holding—stock—using the monthly 
transaction data—flow data as follows:

A A R R NP GP GS Ti t i t t t i t i t i t, , , , ,/ [ ( ) ]== ∗∗ ++ ∗∗ −− ++ ∗∗−− −−1 1 1      (A1)

where the subscript i denotes the country. The variables are defined as follows.

Ai,t is holdings of US securities by country i at the end of month t, using June 2003 survey data

Rt is price index for revaluing debt holdings, which is proxied by JP Morgan US government bond 
index

NPi,t is net purchases of US securities by country i during month t

GPi,t is gross purchases of US securities by country i during month t

GSi,t is gross sales of US securities by country i during month t

T is adjustment factor for transaction costs, using the assumption made in Federal Reserve 
Bulletin (2001), half the bid-ask spread of 5 basis points

While the flow database provides useful information on cross-boarder transactions, one notable 
caveat is that the geographical breakdown of securities transactions indicates country of location 
of the foreign buyers and sellers who deal directly with entities reside in the US (i.e., reporting 
institutions). The data does not necessarily indicate the country of beneficial owner or issuer. This 
reporting procedure results in a bias not only toward overcounting flows to countries that are major 
financial centers, e.g., the United Kingdom, but also toward undercounting flows to other countries. 
Warnock and Cleaver (2002) raise some issues that arise in the estimation process, e.g., 
overestimation for financial centers. However, the estimation results for Asia reveal that the gap 
between the estimations and the surveyed data appears small. The average estimated Treasury 
holding is US$35 billion as opposed to the surveyed US$42 billion, an underestimation of 16% as 
of March 2000; and the estimation is US$44 billion as opposed to the surveyed US$41 billion, an 
overestimation of 11% as of June 2002. This gap is far smaller that what Warnock and Cleaver 
(2002) find for the United Kingdom, i.e., overestimation by US$448 billion, or over 200%.24

2� The survey is conducted annually starting 2002. Data available at www.ustreas.gov/tic/shlhistdat.html
24 The PRC estimation reports a large overestimation of �68% over the surveyed data for June 2002; however, there 

may be a problem in the survey data in this case, not in the estimation process. The Philippines is dropped from the 
sample due to significant underestimation, registering 80% in March 2000. 
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Appendix Table 2: Estimated versus Surveyed Data (millions of US$)
March 2000 June 2002

Estimated Surveyed 
(Actual)

(Estimated-
Surveyed) 
/ Surveyed 
(percent)

Estimated Surveyed 
(Actual)

(Estimated-
Surveyed) / 

Surveyed 
(percent)

Hong Kong, China 2��0� �8�60 −4� 26��� ��448 −�0
Indonesia 90�� 89�9 � �22� �80� −��
India ��29 ��04 � ��99 ��8� �2
Japan ��4�48 22�246 −2� 2����� 2�988� −9
Korea 2696� 2���2 �� 44�22 �0�86 46
Malaysia 22�� 2�98 −� 492� 6�0� −�9
Philippines �9� �04� −80 2�99 �226 −�2
The PRC �049� ��0�6 −� 9246� �448� �68
Singapore 29664 �4�94 −�� 20��8 �9449 6
Thailand 8984 �09�4 −�8 ��8�2 �2��6 −�
Taipei,China ��20� 40�8� −8 ����4 �448� 2

Average �4,96� 4�,�90 −�6 44,0�� 40,6�6 ��

Hansen Estimate Procedure (and Inference)

Eliminate the country effect by removing country-specific means, and stack the data. Let y*, x* (γ), 
and e* denote the stacked over all countries and periods.

Sequential conditional least squares under eit is iid~N(0,σ2 )

θ γ γ γ γ( ) ( ( ) ( )’) ( ( ) ),* * * *= −x x x Y1

with residuals e y x 

*
* *( ) ( )’ ( )γ γ θ γ= − , and residual variance

σ γ γ γ  

2
( ) ( )’ ( )

* *
= e e          (A2)

The least square estimate of γ is the value that minimizes equation (5):

γ σ γ
γ

 =
∈

argmin ( )
Γ

n

2
 where Γ = [ , ]γ γ        (A3)
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The higher-order threshold model is:

σ γ
σ γ γ

σ γ γ
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Then the least square estimate of γ is similarly as follows:

γ σ γ
γ
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