=] Australian

== National
%&/;% University

Crawford School of Public Policy

CAMA

Centre for Applied Macroeconomic Analysis

Reconstructing the Savings Glut: The Global
Implications of Asian Excess Saving

Vipin Arora
United States Energy Information Administration

Rod Tyers

Business School, University of Western Australia
Research School of Economics, ANU and

Centre for Applied Macroeconomic Analysis, ANU

Ying Zhang
Business School, University of Western Australia

Abstract

East Asian, and primarily Chinese and Japanese, excess saving has been comparatively
large and controversial since the 1980s. That it has contributed to the decline in the
global “natural” rate of interest is consistent with Bernanke“s much debated “savings
glut” hypothesis for the decade after 1998, empirical explorations of which have proved
unconvincing. In this paper it is argued that the comparatively integrated global market
for long bonds is suggestive of trends in the “world” natural rate and that the longer term
evidence supports a leading role for Asia“s contribution to the expansion of ex ante
global saving in explaining the declining trend in real long yields. Evidence is presented
that trends in US 10 year bond yields are indeed representative of those in the “world”
natural rate. The relationship between these yields and excess saving in China and
Japan is then explored using a VECM that accounts for US monetary policy. The results
support a negative long term relationship between 10-year yields and the current
account surpluses of China and Japan. Projections using the same model then suggest
that a feasible range of future pathways for those current accounts could cause the path
of long rates to deviate by 330 basis points over the next decade.

THE AUSTRALIAN NATIONAL UNIVERSITY



Keywords

China, International finance

JEL Classification

F42, F43, F47

Address for correspondence:

(E) cama.admin@anu.edu.au

The Centre for Applied Macroeconomic Analysis in the Crawford School of Public Policy has been
established to build strong links between professional macroeconomists. It provides a forum for quality
macroeconomic research and discussion of policy issues between academia, government and the private
sector.

The Crawford School of Public Policy is the Australian National University’'s public policy school,
serving and influencing Australia, Asia and the Pacific through advanced policy research, graduate and
executive education, and policy impact.

THE AUSTRALIAN NATIONAL UNIVERSITY


mailto:cama.admin@anu.edu.au
http://cama.crawford.anu.edu.au/

Reconstructing the Savings Glut: The Global

* *%

Implications of Asian Excess Saving -

Vipin ARORA

United States Energy Information Administration
Washington DC

Rod TYERS

Business School
University of Western Australia,
Research School of Economics
Australian National University, and
Centre for Applied Macroeconomic Analysis (CAMA)
Crawford School of Government
Australian National University

Ying ZHANG

Business School
University of Western Australia

CAMA Working Paper N0.20-2014
Australian National University

Key words:
China, International finance

JEL Codes:
F42, F43, F47

Author best contact details:

Rod Tyers

Winthrop Professor of Economics
UWA Business School

Crawley, WA 6009

Australia

rod.tyers@uwa.edu.au

* Funding for the research described in this paper is from Australian Research Council Discovery Grant No.
DP0557885. Useful discussions on the topic with Dong He, Bert Hoffman, Song Ligang, Paul Luk, Dai Mi, Peter
Robertson and Wenlang Zhang are acknowledged, along with comments received at seminars at the China Center
for Economic Research, Peking University and the Hong Kong Institute of Monetary Research. Thanks for
assistance with data gathering for this research are due to Tsun Se Cheong.

** The analysis and conclusions expressed here are those of the authors and not necessarily those of the U.S.
Energy Information Administration.


mailto:rod.tyers@uwa.edu.au

Reconstructing the Savings Glut: The Global
Implications of Asian Excess Saving

Abstract

East Asian, and primarily Chinese and Japanese, excess saving has been comparatively large
and controversial since the 1980s. That it has contributed to the decline in the global “natural”
rate of interest is consistent with Bernanke’s much debated “savings glut” hypothesis for the
decade after 1998, empirical explorations of which have proved unconvincing. In this paper it
is argued that the comparatively integrated global market for long bonds is suggestive of trends
in the “world” natural rate and that the longer term evidence supports a leading role for Asia’s
contribution to the expansion of ex ante global saving in explaining the declining trend in real
long yields. Evidence is presented that trends in US 10 year bond yields are indeed
representative of those in the “world” natural rate. The relationship between these yields and
excess saving in China and Japan is then explored using a VECM that accounts for US
monetary policy. The results support a negative long term relationship between 10-year yields
and the current account surpluses of China and Japan. Projections using the same model then
suggest that a feasible range of future pathways for those current accounts could cause the path
of long rates to deviate by 330 basis points over the next decade.

1. Introduction

The rise of China and other Asian, heretofore developing, economies since the 1980s has not
only underwritten global economic performance but, by cheapening traded light manufactures
and supplying substantial excess savings, it has demonstrably conferred on the developed
regions terms of trade gains in both product and financial markets. The terms of trade gain
transmitted financially is a consequence of the imbalance between production and consumption
growth that has stemmed from the East Asian export-led growth model. Common to the
growth experiences of Japan, Korea, Taiwan, Southeast Asia and, more recently, mainland
China have been surges in growth that outpace permanent income and so result in high
precautionary saving (Modigliani Cao 2004). Particular attention has been directed to East and
Southeast Asian saving during the decade following the Asian financial crisis (AFC).
Bernanke (2005a and b) argues that savings and reserve accumulation were fostered in order to
keep exchange rates from appreciating against the US dollar, with the indirect consequence of
cheapening credit in advanced regions in the lead-up to the global financial crisis (GFC). This
case has been commonly referred to as the “savings glut” hypothesis central to the work of
Chinn and Ito (2007), Choi et al. (2008), Chinn et al. (2012) and Kehoe et al. (2012)."

! Other dollar targeters, including the OPEC countries, are seen as also having contributed (Kodres and Warnock,
2006).



Yet the “savings glut” hypothesis also has important detractors. Their focus is the implication
that, prior to the GFC, cheap credit in the US and Europe was due to the savings glut and that
this contributed to the bubble conditions in asset markets (Laibson and Mollerstrom 2010,
Borio and Disyatat 2011 and Shin 2011). They note that surges in net US financial inflows and
declines in yields were not coincident in this period and that other factors precipitated the GFC.
Laibson and Mollerstrom see it as the bursting of a self-perpetuating property bubble; Borio
and Disyatat see it, more particularly, as depending on the pattern of gross financial flows into
and out of the US, with a particular focus on European flows that expanded substantially in the
lead up to the GFC. This view is formalised by Shin, who notes large expansions in the
balance sheets of key European banks in the decade post the EMU, their expanding and very
substantial role in financial intermediation in the US market and the comparatively lax capital
standards imposed on them by European regulators. It is this, says Shin, rather than the net

financial inflow from China, Japan and OPEC, that gave rise to bubble-inflating credit.

While the waters are muddied with respect to the decade between the crises, the global effects
of high saving in Asia extend over three decades. As emphasised by the World Bank (2013),
of the addition to global GDP since 1980, measured in US dollars at current exchange rates, a
third is due to Asian growth. At the same time Asian economies have contributed about half of
the corresponding increment to global saving, with China alone contributing fully a third of the
increment since 1990. Even before China’s recent surge, however, Asia was a major
contributor to global saving growth. The shift in global growth toward high-saving Asia,
which occurred in the 1980s, accelerated the rate at which the global savings supply curve
shifted to the right. If the corresponding global investment demand curve shifted by less,
which is suggested by Asian current account surpluses, there would have been a decline in the

Wicksellian (1898) “natural” rate of interest at the global level.

In this paper we posit that the trend of the underlying natural rate of interest is reflected in the
corresponding trends in long bond yields, a position we support by showing that the long bond
markets of the advance regions are globally integrated. Consistent with the segmentation
theory of the yield curve (Johnson et al. 2010), the results support the view of long rates as
being not merely expectational extensions of short policy rates (Shiller et al. 1983, He and
McCauley 2013). We then examine the behavioural links between Asian saving and long bond
yields since the 1980s. While we agree with the critics of the savings glut hypothesis that the
evidence for a link between the Asian saving growth and long yields during the decade
between the crises is not strong, we find that the links are better supported by the long term



data. If this is true, irrespective of the debate over the causes of the GFC, future changes in the
pattern of East Asian growth and its saving rates have important implications for global

financial markets and economic performance in the developed regions.

We investigate the nature of this interaction using a vector error correction model (VECM) that
accounts for the impacts of changes in US monetary policy, and find support for a significant
negative relationship between the current accounts of China and Japan and long yields. We
then consider the likelihood of declines in excess saving in China and Japan, due to the ageing
of their populations and changes to the sources of corporate saving due to further industrial
reform.? Projections using our model suggest that this will tighten global financial markets at a
time when the US “taper” will be doing the same.

The following section reviews the macro literature on spill-overs from Asian growth and the
savings glut hypothesis, concluding with a superficial case in support of the hypothesis over
the three decades since the early 1980s. Section 3 then examines the extent to which long bond
markets are globally integrated, compared with shorter maturities, and are therefore
representative of movements in the underlying natural rate. Section 4 presents more rigorous
testing of the savings glut hypothesis, that is supportive of negative links between Asian saving
and long rates and Section 5 examines the implications of these results for global markets in
the post-transition era. Conclusions are offered in Section 6.

2. Asian Macro Spill-Overs

There is a substantial literature on the external effects of Asian expansion since the 1980s.
South Asian growth has been comparatively self-contained while that in East and Southeast
Asia has been characterised by imbalances between the paths of output and consumption and
very large expansions in trade dependence and financial flows. The story begins with Japan in
the 1960s and proceeds to the “newly industrialising countries” of the 1970s and 80s (Korea,
Taiwan, Hong Kong and Singapore) and to the surges in growth in Southeast Asia prior to the
Asian Financial Crisis (AFC). It concludes with the extraordinary rise of mainland China since
then. The debates concerning the global effects of this East Asian rise begin with trade and
labour market effects arising from the early specialisation in light manufactures, leading to

comparative specialisation in production, requiring the rapid growth of trade and causing

2 The English language literature on reforms and future growth in these two important economies is large and
diverse. See, for example, Lardy (2012) and Tyers (2013) on Chinese structural reforms and Taylor (2006),
Fukao, K. (2010) and Tyers and Zhang (2011b) on reform and recovery in Japan.



substantial changes in the terms of trade with advanced economies. The first period of interest
was the 1980s, which saw a comparative deterioration in the labour market performance of
low-skill US and European workers. An extensive survey, grounded in the Stolper-Samuelson
Theorem, was offered early on by Wood (1994). The subsequent literature broadened and can
be thought of as divided amongst labour and global general equilibrium analysis, with the
general equilibrium studies employing primarily neoclassical models and emphasising terms of

trade effects while largely disregarding current account imbalances.®

Here we focus on the associated macroeconomic, financial “imbalances”, literature, which
grew most rapidly after the AFC. Its emphasis on exchange rate policy and excess saving
spawned the savings glut hypothesis. A more recent literature examines the period since the
GFC, during which both Japan and China have embarked on new avenues to future growth, the
external implications of which differ from the past. We consider the savings glut hypothesis
first.

2.1 The Savings Glut Hypothesis

The early applied macroeconomic assessments of Asian, and particularly China’s, growth are
divided. On the one hand there are those seeing a sustainable global order with export-oriented
growth and quasi-fixed exchange rate regimes at the expanding “periphery” (Dooley et al.
2003, 2005, 2011). On the other, many have worried about the imbalances between
consumption and production in the East Asian growth model and the “upstream” financial
flows that stem from them. These arise, in part, because growth outstrips adjustments to
“permanent incomes” bolstering saving, creating substantial current account surpluses and
hence “upstream” financial flows.* Critics of China’s growth strategy have attributed its
contribution to these upstream financial flows to capital market distortions, exchange rate
management and myriad other interventions by the all-pervasive Chinese state to confer unfair
advantage on Chinese firms and to raise exports and investment at the expense of household

consumption.”

® For a review of labour and general equilibrium studies, see Tyers (2014).

* These upstream flows are central to a substantial literature that includes Caballero et al. (2008), Caballero
(2009), Chinn and Ito (2007), Choi et al. (2008), Chinn et al (2012), Eichengreen (2004) and Lee and McKibbin
(2007).

® The American literature critical of China’s macroeconomic policies is also extensive. Krugman (2010) declares
that “China is making all of us poorer”. The US macroeconomic position is put in more detail by, amongst others,
Lardy (2006, 2012) and Bergsten et al. (2008). Similar advocacy of policy-induced “balance” in China’s growth
can be found, still more formally, in Blanchard and Giavazzi (2006), while it is also recognised that some of the
US reaction to Chinese growth is mercantilist (Ito 2009).



This, primarily US, literature parallels in many ways that of the 1980s that saw the Japanese
economy as a threat for similar reasons (McKinnon 2004, 2006, Ito 2009). It is well
understood that Japanese monetary policy had tended to target the Yen-dollar rate and that the
Bank of Japan came under substantial pressure from the US for Yen appreciation.® The Plaza
Accord is the most famous instance, though it was followed by the formalisation of this
pressure via the US Exchange Rates and International Economic Policy Coordination Act of
1988, which was designed to address competition from Japan. The modern incarnation is
focussed on China, particularly in the decade between the Asian and global financial crises,
when saving increased in East and Southeast Asia broadly and substantial official foreign
reserves were accumulated.” Bernanke (2005 a and b, 2011) suggests that the resulting
“savings glut” cheapened credit in the US and contributed to its property bubble in the lead up
to the GFC. This position, directed as it is to the decade between the crises, has been
effectively opposed on empirical grounds and an alternative explanation for cheap pre-GFC
credit proposed that depends on the size and composition of gross financial flows between the
US and Europe and their different approaches to bank regulation (Laibson and Mollerstrom
2010, Borio and Disyatat 2011 and Shin 2011).

Yet the global effects of high saving in Asia extend to the three decades since the early 1980s.
The central idea behind this is illustrated in Figure 1. High (primarily) Asian saving causes an
ex ante rise in global saving (AC) that is larger than the corresponding ex ante rise in global
investment demand (AB). The underlying Wicksellian natural rate of interest falls and the
observed rise in both saving and investment is AD. Verifying this empirically confronts two
problems. First, we cannot observe shifts in ex ante saving or investment and, second, neither

can we directly observe the natural rate of interest. Consider these in turn.

Some indication of ex ante changes is available from a regional disaggregation. Since 1980, a
major contribution to global growth has been from high-saving Asian economies that have
tended to have current account surpluses, suggesting that saving supply has outstripped
investment demand in these economies and, therefore, globally. The numbers are indicated in
Table 1, which shows that, of the post-1980 addition to global GDP, measured in US dollars at
current exchange rates, a third is due to Asian growth. But the corresponding Asian

contribution to global saving is about half, with China contributing fully a third of the

® See Henning (2008), especially Chapters 3-4.

" While China’s reserve accumulation was idiosyncratic to its capital controls and high saving, other developing
Asian countries accumulated reserves to maintain Yuan parity since China was both an export competitor and a
growing destination for exports of intermediates (Tyers and Zhang 2011a).



increment after 1990. Even before China’s recent surge, the whole of Asia had saving that ran
well ahead of the global level, as Figure 2 shows. This is evidence that the shift in global
growth toward high-saving Asia, which occurred in the 1980s, accelerated the rate at which the
global savings supply curve shifted to the right. The smaller ex ante shift in global investment
demand is suggested both by Asia’s current account surpluses, indicating that their saving
exceeds their investment, and by the tendency, in expanding economies, for investment and
output to grow at the same pace. All of this points to a declining trend in the natural rate of

interest globally.

Turning to the problem of observing the natural rate of interest, a solution arises from the
debate over the behaviour that underlies the yield curve. The prevailing theory posits that rates
at all maturities stem ultimately from short policy rates imposed by central banks. Long rates
exceed short because of inflation expectations and term risk premia. According to this theory,
the natural rate is only observable if long rates just happen to converge on it across countries,
which might occur by chance or via coordinated and well founded monetary policy by central
banks (Borio and Disyatat 2011). But this theory ignores financial transaction costs and the
vagaries of expectation formation that have come under attack along with the wider efficient
markets hypothesis (Shiller et al. 1983). There are in fact frequently large differences between
long and short rates, which would be arbitraged down to inter-temporal risk premia if a
sequence of short contracts were no more expensive than a single long one. But this is not the
case and it is observed that trading at the short end has differed markedly from that at the long

end.

The long market tends to match savers to investors with portfolios dominated by long
instruments while (at least under conventional monetary policy) the short market serves
monetary policy and country-specific financial services. This suggests that the trend in long
rates is suggestive of the change in the underlying global natural rate. Beyond Johnson’s
(2008) explanatory models of the segmentation theory, He and McCauley (2013) find
empirical evidence of “imperfect substitutability along the yield curve” and use it to explore
monetary policy spill-over effects, which they see as enlarged by the global integration of long
bond markets. Ito (2013: 8) offers support for this view. He argues that as a result of financial
globalisation, domestic financial markets are more susceptible to international factors and that
this tends to decouple short-term and long-term rates. Consistent with Bernanke (2005a and b),
he concludes that the long-term interest rate is tied down by global saving imbalances and
hence reflects the natural rate of interest. This reasoning, and that of Rey (2013), both imply



that, when there is free capital mobility, there is inter-regional arbitrage going at the long end
of the yield curve whereas the short end of the yield curve is controlled by monetary

authorities, serving primarily domestic financial interests.

Support for this international arbitrage at the long end is suggested by the time paths of 10 year
yields in Figure 3, which show more integration than the corresponding paths of three month
yields in Figure 4. We will return in Section 3 to a more formal examination of the
comparative integration of the markets for long bonds. In the meantime, if it is true that the
long yields suggest trends in the underlying natural rate, the rise in Asian saving is a possible
explanation for the persistent downward trend in long term bond rates since the 1980s that is
also apparent from Figure 3.2 A simple inverse relationship is certainly apparent as between
real long yields and the real sum of Japan’s and China’s current account surpluses, as shown in
Figure 5.° If this link is fundamental, irrespective of the debate over the causes of the GFC, the
impending changes, particularly in the pattern of Chinese growth and its saving rates, have
important implications for global financial markets and economic performance in the

developed regions. We turn now to these likely changes.
2.2 Asian Transitions and their Effects on Excess Saving

The two most internationally significant post-GFC transitions under way in Asia are those in
Japan and China. China’s excess saving is greater than Japan’s and, indeed, it remains the
largest of any single country. Financial spill-overs from the Chinese transition are therefore
more likely to have significant international effects. Although China’s rate of expansion during
its three decades of reform has been spectacular, it is only in the last decade that its economic
size has paralleled those of the US, the EU and Japan. China’s exports have grown especially
rapidly since the turn of the century and now dominate world trade in light manufactures.”® As
of 2011 its unadjusted share of global GDP was greater than Japan’s and its shares of global
exports, saving and investment were larger than those of the US and close to those of the EU

(Table 2).

® The separation of the series for Japan is associated with its long term current account surplus and the major Yen
appreciation shocks of the late 1980s and early 1990s, which established a negative risk premium amongst
Japanese savers (Goyal and McKinnon 2003). In all regions, inflation rates were low throughout the period
shown in the figure and so the trend of nominal long rates reflects that of corresponding real rates.

% The downward trend in real long rates survives sophisticated treatment of inflation, via the use of inflation
indexed bonds, in the analysis by King and Low (2014).

19 According to trade data from data.worldbank.org, Chinese manufactured exports now sum to more than a third
of the collective manufactured imports of the US, the EU and Japan, to which level growth has been extraordinary
since 2001, when China’s share was only seven per cent.



Although China remains much poorer than Japan'! its significance stems from its huge
population. This contrast notwithstanding, both economies face transitions with common
elements. In the coming decade, both Japan and China must deal with demographic
contractions and changes to their sources of further growth. We consider each transition in

turn.
The Japanese Transition

After a period of strong, catch-up, growth to the 1970s, Japanese economic performance was
impaired by the energy crisis of that period and it slowed temporarily. By the end of that
decade, however, it had recovered. Comparatively strong returned through the end of the
1980s but the asset bubble brought on by currency commitments associated with the Plaza
Accord, combined with what hindsight reveals as subsequent policy errors, brought forth a
period of comparative stagnation.12 Very large real appreciations in the late 80s and early
1990s did not help and these led to substantial aversion to foreign exchange risk amongst
Japan’s average savers, keeping yields on home assets comparatively low (Figure 3). This
notwithstanding, investment leaked to high returns in China during the stagnation period,
leading to poor performance in key sectors, particularly services, even while a few efficient

export-oriented industries continued to thrive.

At the same time, Japan’s fertility rate plummeted and its population is now declining. The
associated ageing of both population and workforce have greatly reduced average household
saving rates (Horioka and Terada-Hagiwara 2012) and this is leading to a downward trend in
Japan’s current account surplus. Manufacturing, which is labour intensive on average, will not
be the lead sector in any recovery. This must come from industrial and services policy and
regulatory reforms (Fukao, K. 2010) as well as more fundamental reforms, including to its
taxation system. Japan’s taxation system not only contributes to its structural budget deficits
but also to its high rate of corporate saving. Impending reforms under the current Japanese
government could see changes that lead to higher dividend payouts and reduced corporate
saving, further reducing its current account position (Fukao, M. 2010). The demographic
contraction, in addition to the most urgent industrial and regulatory reforms, is therefore likely

to continue the trend of declining excess saving in Japan.

1 According to Penn World Tables data for 2010, the exchange rate weighted level of real GDP per capita for
China was less than 20 per cent of the corresponding value for the US, while Japan’s and Korea’s were 75 and 65
per cent, respectively.

'2 There is an immense English language literature on Japan’s stagnation and many theories as to causes and the
ingredients of recovery. See Hoshi and Kashyap (2004), Horioka (2006) and Tyers (2012).



China s transition

Looking forward, notwithstanding China’s comparative poverty, there is not the scope for the
rest of the world to absorb export growth from China at historical rates. Moreover, there has
been an accelerated rise in Chinese labour costs, foreshadowing a Lewis “turning point™?,
which is associated with the depletion of mobile labour in rural areas and a nation-wide
demographic contraction stemming from China’s “one child” policy. Superficially, it would
seem that a switch from export-oriented to inward-focussed growth should be possible, just by
sustaining high investment and substituting consumption for exports. But this has been
problematic because the growth to date has emphasised light manufacturing while China’s
growing middle class demands quality products and services that are as yet poorly represented
in its production basket. To diversify China’s output toward these products requires major

reform of its heavy manufacturing and services sectors and investment in associated human

capital.*

Yet there is potential for substantial new growth from domestic sources. This stems, in
particular, from the extension of industrial reforms into hitherto protected heavy manufacturing
and services industries, where reductions in costs and prices could have major stimulatory
effects on the economy as a whole. Such reforms include further pure privatisation, the
fragmentation of state-owned enterprises to induce more competitive pricing, price cap
regulation and greater access to services and heavy manufacturing by foreign investors.
Oligopoly rents earned in these sectors are linked to corporate saving (Kuijs 2006, Song et al.
2011), which was last measured in the region of a fifth of GDP. Industry policy reforms that
foster further privatisation, or that otherwise reduce oligopoly rents, are readily shown to
reduce the aggregate level of Chinese saving by amounts sufficient to eliminate its current

account surplus (Tyers 2013).
Chinese excess saving

National saving includes that by households, corporations and government. Savings that
exceed the value of domestic private and public investment (“excess savings”) result in the net

acquisition of foreign assets and they are measured by the current account surplus:

'3 The timing of China’s Lewis turning point is a subject of controversy, as suggested by the contrasts between the
views expressed by: Cai (2010), Garnaut (2010) and Golley and Meng (2011), which offer just a sampling of a
substantial literature. There is, however, little doubt that the turning point is on its way, even if there is no
agreement as to whether recent real wage rises suggest its presence.

¥ For a discussion of the institutional and industrial reform agenda and its difficulty, see for example Riedel
(2011) and Deer and Song (2012).
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(1)  CA=S,, +Sc+(T=G)=1=Sy—1 = AR—Fl, g + Floms = X ~M +N

Here Sy is household saving, Sc is corporate saving, (T-G) is government saving or the fiscal
surplus, Sp is total domestic saving, | is investment (including public investment), AR is
official foreign reserve accumulation, CA is the current account balance and N is net foreign
factor income.™ Fl signifies foreign investment, inflows or outflows. In China’s case these
terms are dominated by FDI since cross-border portfolio investments are restricted by its
capital controls (Ma and McCauley 2007). Thus, to explore the implications for external
accounts we must consider changes to household saving, corporate saving and government

saving and compare these with changes in investment.
Household saving

The pattern and time trend of household saving in China and other Asian economies is
analysed by Horioka and Wan (2007) and Horioka and Terada-Hagiwara (2012). They suggest
that China is in the declining phase; a point with which Yang (2012) agrees, citing a range of
mainly social and trade policy reforms that will see reduced incentives for household saving
many of which are stated priorities of the new Chinese government. Moreover, recent studies
question China’s official statistics on consumption expenditure, suggesting that it is larger and
growing more quickly than indicated (Ma and Yi 2010). If the weighted average of
consumption-related retail and services sales growth is used to project the consumption share
of GDP (Huang et al. 2012) the results suggest that the consumption share of GDP climbed
from 49 to 54 per cent during 2008-2010, while China’s NBS has it falling from 48 to 47 per

cent.’® Thus, there is much to suggest a declining path for China’s household saving rate.’

Corporate saving

!5 This identity is readily obtained by combining the expenditure identity, Y=C+1+G+X-M with the disposal
identity for GNP, Y+N=C+T+S, where S=S4+Sc.

'8 Huang et al. start with the official consumption share in 2000 and derive the GDP shares in remaining years
using real GDP growth and their estimated consumption growth rates. Using similar data, Garner and Qiao (2013)
suggest that Chinese consumption expenditure is officially underestimated by US$ 1.6 trillion, also concluding
that its GDP share is expanding.

7 Opposing voices include Wei and Zhang (2011) and Wen (2011). Wei and Zhang identify a link between
saving and entrepreneurship effort on the one hand and China’s increasingly inflated sex ratio on the other. The
coincidence of son preference and sexual selection technology has seen a rise in the number of unmatched men
and increasingly competitive behaviour by families with sons. Debate continues about the strength of this force
for higher saving against those associated with policy reforms in the education, health and retirement insurance
industries. Wen, on the other hand, employs a model of rapid growth with constant proportional idiosyncratic
risk, following Modigliani and Cao (2004), to conclude that saving will continue to rise with income per capita.
The assumption of constant proportional risk is a strong one, however, in the face of social reforms to health and
retirement systems.
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National accounts “flow of funds” data show corporate saving to have been fairly stable at
about a fifth of GDP through 2009. In the period since, and looking forward, changes in total
corporate saving might be anticipated for three reasons. First, to the extent that slower global
growth since the GFC has affected profitability in the state sector, corporate savings might be
expected to have also declined in recent years. Second, on-going industrial policy reforms,
which have allowed substantial expansion in the share of private firms in the economy, are
likely to have reduced oligopoly rents. Finally, financial development and the integration of
formal and informal financial markets across the country have been proceeding apace. With
more options and more security in the management of funds, it might be expected that the trend

of corporate saving would be downward.
Government saving

Since the implementation of China’s tax law in 1994, the domestic economy has gradually
integrated, with an increasing share of economic activity taking place in the “formal sector”.
This has meant that central government tax revenue has grown steeply, at a rate that is notably
faster than GDP.*® Along with this, central government financial surpluses have expanded
continuously. At the same time, however, domestic commercial banks have lent extensively to
SOEs and provincial governments, where in effect, debt has been underwritten centrally. Since
the onset of the GFC, there has been an expansion in the share directed to provincial
governments to finance local public investment.®® As shown in Figure 6, this has grown
significantly since 2002 and it accelerated with the onset of the GFC and the government’s
plan to increase public works expenditure when export demand fell away temporarily. After
2007, the sum of the provincial deficits exceeded the central surplus, leading to a return to
overall deficits with magnitudes expanding to unprecedented levels. Thus, government saving

is also shifting in the negative direction in the post-GFC years.
Excess saving relative to investment

The above discussions lead us to expect a declining trend in China’s total domestic saving rate
though even where this is not yet fully represented in the official statistics, which thus far show

only a slight decline since 2010. Since then, however, total (private and public) investment has

'8 According to China’s NBS Statistical Yearbook (2012), central government revenue has expanded its share of
nominal GDP from 10% in 1994 to 23% in 2012.

9 This is notwithstanding central government sharing of national revenue with the provinces at a 50-50 rate in
2011.
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risen to nearly half of GDP.? The investment change has been the primary driver of the
declining trend in China’s official current account surplus since 2010. This said, China’s

surplus remained the single largest across individual countries in 2012.%*

Looking ahead, it is difficult to imagine a higher rate of investment without the prospect of
increasingly wasteful projects (Singh et al. 2013). Current financial conditions in China are
dominated by the indebtedness of provincial governments (Zhang and Barnett 2014) and so are
not consistent with a continuation of this surge in public investment. Thus, we expect home
saving and investment to decline and future excess saving to depend on the differences between
their rates of decline. The comparative prominence of government activity is expected to
continue in China, however, and we see declines in household and corporate saving as the least

uncertain of the elements of China’s current account.
New roles for private financial flows are the wildcard:

Private flows on the capital account will also be influential — the inward and outward private
foreign investment terms in (1). First, China’s commitment to the internationalisation of the
renminbi and toward capital account opening will lead to greatly expanded private holdings of
foreign financial assets in both directions, though there is no suggestion that it will greatly
affect the level and growth rate of net flows (He and Luk 2013). The empirical analysis by He
et al. (2012) envisions a trend toward trade balance, offset in the current account by higher
yields on foreign (newly private) holdings. Second, the effect on private flows of the winding
down of unconventional monetary policy in the US could be substantial in the short term. This
is likely to stem net private flows out of the US and into the region and therefore have a
temporary supporting influence on the levels of Asian current accounts (Burns et al. 2014).
Yet financial flows into and out of China will depend most on changes in Chinese conditions.
We therefore expect continued decline in the average Chinese saving rate as the most likely
core of future changes in its current account. The trend toward less excess saving is the most
likely future course, not just because this is the apparent path since 2010 but also considering
the trend toward financial deepening, the prospect of further social and industrial reform and
the mounting evidence that consumption expenditure is growing faster than officially

estimated.

20 |In the medium term, at least, this has confirmed the prediction by Lee and McKibbin (2007) that investment

would contribute substantially to China’s “rebalancing”.
?" IMF, IFS Database.
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3. Long Bond Markets and the Natural Rate

As indicated in the previous section, if we can show that long bond markets are more
integrated between advanced regions than their short maturity counterparts, this supports the
yield curve segmentation hypothesis, indicating that they are suggestive of the underlying
natural rate of interest. More specifically, we seek to confirm that the US long rate is
representative of long rates in other advanced regions and hence of the natural rate. Three
approaches are taken to bond market integration across regions. For all, we compare
integration measures for 10 year bonds against those for 3-month bonds. First, we test for co-
integration of the level series for bond yields to identify common trends. Then we examine the
extent to which departures from the trends in yields are correlated across regions and how these
correlations have changed with time. Finally, we examine changes through time in the

standard deviations of residuals from log-linear trends.
3.1 Co-integration

As is suggested by Figure 3 and Figure 4, unit root tests (Table 3) show that the series of both
long-term and short-term yields are non-stationary. For the long-term series, two lags are
suggested unanimously by the AIC, HQIC and SBIC in lag-order selection tests (Appendix1,
Table A.1). But for short-term rates there is no unanimity. Eight lags are suggested by the
AIC, while the HQIC and SBIC both point to two lags. We choose to proceed with two lags,
bearing in mind the conclusion of Lutkepohl (2006), who shows that the HQIC and SBIC
provide more consistent estimates of the lag-order than AIC, which tends to overestimate the

number of lags even with an infinite sample.

A standard Johansen co-integration test is then employed to seek out the existence of long-term
relationships among the interest rates. The test outcomes depend on the trace statistic, the
maximum eigenvalue and the information-criterion (IC). For long rates, all tests confirm co-
integration, as indicated in Table 5. By contrast, the statistics in Table 5 are unanimous in
suggesting that there are no co-integrating relationships among short-term rates. This offers
the first strong evidence of comparative integration across the 10 year, relative to the 3-month

bond markets of the advanced economies.
3.2 Correlations between deviations from trend

To examine the correlations between deviations from trend over time, we split our sample into
three periods bounded by the Asian and global financial crisis years: 1990-1997, 1998-2007

and 2008-2013. The full correlation matrices of concurrent proportional deviations from log-
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linear trend are reported in Appendix 1 while, for each period and duration, the key column
linking the other rates to the US is presented in Table 7. For the long-term interest rate, these
deviations from trend have tended to become more correlated through time. Indeed, these
correlations with US rates have become larger on average since the GFC. By comparison,
short rates, though positively correlated, appear much less inter-related than long rates,
particularly in 1990-1997 and in the post-GFC era. This is consistent with view of short rates
as being the instruments of region-specific monetary policy that is responding to business

cycles that are not harmonised across regions.
3.3 Standard Deviations of Proportional Departures from Trend

Here standard deviations are taken of concurrent departures from region-specific log-linear
trends. These are plotted in Figure 7. They show that the dispersion of short rates has
increased through time while the trend in the dispersion of 10 year rates is flat. Moreover, the
dispersion of short rates is consistently larger than for long rates by a factor of three, on
average. All three approaches to the two sets of interest rate series are thus consistent in
suggesting greater integration across regions at the long end of the yield curve. This pattern
could only be consistent with a purely expectations driven yield curve by coincidence or by an
unlikely combination of design by central banks and precise expectations formation by the
private sector. We conclude that the weight of probabilities supports our use of the US long

rate as a proxy for the underlying natural rate of interest at a global level.

4. VECMs Linking Asian Excess Saving to Long Bond Yields

Our conclusion that the trend and variations in the US 10 year rate reflect those of the natural
rate enables us to consider whether Asian savings is able to account for at least some of the
observed trend in US long bond yields. The decline in global real rates has occurred over
decades and so our econometric specification explores the long-run relationship between Asian
savings, global real interest rates and the effects on these of US monetary policy. After
describing the data and confirming the existence of a long-run relationship between the

variables, we construct a three variable VECM.
4.1 Data Details, Unit Root Tests, and Summary Statistics

We use three different quarterly data series in our analysis over the period from 1980 through
2013Q2: U.S. 10 year real interest rates, the sum of the Chinese and Japanese current account
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balances and, as a measure of monetary expansion (bond buying) in the US, the assets of the
US Federal Reserve. These three series are plotted in Figure 8. Our behavioural perspective is
that the long rise in Asian current account surpluses was active in causing the natural rate to
fall until the GFC. Thereafter, Asian surpluses declined, reducing the excess Asian demand for
the advanced regions’ long bonds. Other things equal, this would have brought an end to the
declining trend in yields. But US unconventional monetary policy then took over, raising
global demand for long bonds considerably and ensuring that yields continued on their

downward trend. The sources for the series are detailed in Appendix 2.

Three different tests for unit roots indicate that both series are 1(1). Both the Augmented
Dickey-Fuller (ADF) and the Ng and Perron (NP) tests are unable to reject the existence of a
unit root in any of these series, while the Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) test
is able to reject stationarity, all at the 99% level of confidence. Although the U.S. Census
Bureau’s combined test for the presence of seasonality does not reveal an identifiable seasonal
pattern in the series over the sample period, individual tests of moving seasonality cannot be
rejected. Therefore annual differences are appropriate in examining the summary statistics

displayed in Table 7.

Annual changes in the real current account balance of China and Japan have grown slightly
over the sample period, while those in the real interest rate have fallen. The current account
and real interest rate series display substantial volatility as compared with their means, with the
current account over 18 times more volatile than the mean and the real interest rate over 28
times larger. The Fed assets series is nearly 2.5 times more volatile than the mean. The real
current account series is also negatively skewed, indicating that the distribution of values over
the sample is concentrated on the right-hand side, while the real interest rate has a positive
skew and a distribution concentrated on the left-hand side, and Fed assets have a positive skew.
All three series have positive kurtosis, meaning their distributions are narrower than that of the

normal.
4.2 Preliminary Testing

We begin consideration of the relationship between the real current account balance and the
real interest rate by testing whether changes in one of the series are able to predict changes in
the other (Granger Causality). The tests are conducted using a VAR model and two structural

dummy variables, one for China’s WTO accession in 2001 and the other for the GFC.?* The

22 A lag length of 5 is chosen based on the HQIC and SBIC.
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tests indicate joint determination; that is, annual changes in either variable are able to predict
changes in the other. This both confirms the existence of a relationship in differences, and also
suggests that the long-run relationship should be modeled using a VECM.

In order to use the VECM, we next test for a long-run relationship between the levels of the
real current account balance, the real interest rate and Fed assets, using the Johansen co-
integration test. As with the Granger Causality tests, two structural dummies are included, one
for China’s WTO accession in 2001 and the other for the GFC, both of which are exogenous
variables, as are various seasonal dummies, and the lag length is 5 quarters.?® The results
suggest one co-integrating relationship between these variables over the sample period. The
result is robust to using up to three more or three less lags in the testing specification.

4.2 The VECM Specification

Given that the tests indicate a long-run relationship between the variables we can move to
specification of the VECM. Conceptually, this type of model assumes that a long-run (co-
integrating) relationship exists between the variables, but that there are also short-run
deviations around this relationship. The right-hand side of each equation in a VECM therefore
has a co-integrating term, where the variables are specified in levels, and multiple short-run

terms where the variables are in differences. Our current model is specified as:

5 5 5
Ar =a' [, ~7CA , —~¢FA  —c]+ > FIAT +> 6/ACA  + AFA
i=1 i=1 i=1

) .
+le5jrsj +,Ler2002+prDGFC+Cr
J=
5 5 5
ACA :aCA [rt—l - 7CA\—1 _¢FA-1 - C] + ZIBiCAArt-i + ZQCAACA—i + Z&CAAFA—i
(3) \ i=1 i=1 i=1
+215JCA8J +lLer2002+prDGFC +CCA
j=
5 5 5
AFA =a™ [, —yCA , —gFA ]+ Y B7AL, + D 07ACA , + Y A*AFA,,
(4) i=1 i=1 i=1

3
FA FA 2002 FARGFC FA
+> 58S, + u™D* % + pPDC + ¢
=

Here, the 4 corresponds to a quarterly difference, the S;s are seasonal, and the Ds post-2001

and post-2007 dummy variables. The former is a proxy for the effects of China’s accession to

2 As before, a lag length of 5 is chosen based on the HQIC and SBIC.
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the WTO while the latter proxies transition to unconventional monetary policy, which saw the
US Fed purchasing long instruments and therefore directly suppressing long rates. The long-

run relationship is summarized by the term in parentheses, [r,_, —yCA _, —¢FA_, —c], while the

short-run responses are captured in the differenced terms. Notice that the variables in the long-
run relationship are lagged only one period, and are in levels, whereas the differenced terms

have an arbitrary number of lags (5 in the equation).

The p, 8 and 4 are short-run coefficients, and the y and ¢ are long-run coefficients. The long-
run coefficient on the r variable in the long-run relationship is normalized to unity. The final
coefficient, a, is often called the adjustment parameter. This value governs the magnitude of
the response of the dependent variable to any deviations from the long-run relationship, as
reflected in the co-integrating relationship in parentheses. The long-run coefficients, y and ¢,
and the adjustment parameter, o, are particularly important for the current analysis. The signs
and statistical significance of both parameters govern the direction and importance of model

responses to deviations from the long-run relationship.

With that in mind, Table 8 shows values for « from all three equations and the , y and ¢ values
from the one co-integrating relationship of a VECM containing the real current account
balance, Fed assets and the real interest rate. Full model results are in Appendix 2. The
specifications are consistent with those of the Johansen tests, in that the post-2001 and post-
2007 dummies are exogenous, there are 5 lags, and the sample runs from 1982Q1-2013Q2. In
the VECM we also incorporate three additional dummy variables to account for seasonality in
the levels of either the real current account or real interest rate series. The negative estimate
for the long-run coefficients (y and ¢) indicate that there is an inverse relationship between the
real interest rate and both CA and FA over the long-run. This is clear because the long-run
relationship can be rewritten as r =12.48—0.0463CA—0.0102 FA. So, if there is no change in
US monetary settings, an unexpected current account deviation of $1bn from the long-run
relationship leads to a fall of 4.6 basis points (0.046%) in the real interest rate over the long-
run. Correspondingly, the addition of a US$ billion to Fed assets depresses the long rate by a
single basis point. The smallness of this effect is deceiving since the magnitude of Fed assets

is ten-fold larger than the sum of China’s and Japan’s current account surpluses.24

The adjustment parameters show that the real interest rate, the real current account balance and
the Fed assets measure all respond to deviations from the long-run relationship. For example,

% The existence of this inverse relationship is also supported by co-integrating regressions, estimated using
FMOLS or DOLS, which are available from the authors upon request.
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an unexpected difference in the long-run relationship of 1 unit, r—yCA—¢FA—c =1, leads to

a fall of 10.3 basis points (-0.103%) in terms of quarterly real interest rate differences. The
logic behind this adjustment is that because the deviation from the long-run relationship is
positive, the level of the real interest rate needs to decrease. Such a deviation causes different
adjustments in the current account and Fed assets variables with the weight of adjustment
assigned to Fed assets, allowing a positive change in the current account variable, which is

opposite in direction from the change in the interest rate variable.

Taken together, the results from the various tests and the VECM provide support for the
existence of a long-run inverse relationship between the Japanese and Chinese current account
surpluses and the global natural rate that survives the post-GFC declining trend in those

surpluses.

5. Implications for Post-Transition Effects on Global Financial Markets

Given the likelihood that the Chinese and Japanese current account surpluses will trend
downward in future, it is of interest to simulate forward to examine the potential implications
of this for the global natural rate. For this purpose we take the interest rate equation (2),
individually, and combine it with exogenous projections for the current accounts and Fed assets
to produce forecasts through 2025. The exogenous projections are illustrated in Figure 9. That
for Fed assets is chosen simply because it offers comparative stability. Given the extraordinary
in-sample behaviour of this variable and the absence of some of its determinants from the three
equation system we do not expect the model to be a useful tool for the analysis of US monetary
policy. Our focus is on the long interest rate and its dependence on Asian current accounts. To
address that link we construct two future scenarios. First, we imagine that the sum of the
Chinese and Japanese current accounts stabilises at around 2009 US$ 60 billion. Alternatively,
it continues to decline, stabilising later at a deficit of 2009 US$ 10 billion.

The simulation results are shown in Figure 10. Since both scenarios see the collective current
account surplus has trending lower than its values since 2003, there is some initial tightening.
Steady states are reached, however, which show considerably higher rates in the current
account deficit scenario than in the stabilising one. The difference turns out to be 3.3
percentage points, a result that had already been evident from the coefficient of the Chinese
and Japanese current account surplus in the co-integrating relationship of the previous
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section.” It is of interest to compare this result with the corresponding results from other
studies. While their focus is not on the Asian savings glut, the studies by Warnock and
Warnock (2006) estimate the links between external financial flows to the US and US bond
yields. They look at East Asian surpluses through early 2005 and find they reduced the US 10
year bond yield to that point by something of the order of 100 basis points (Figure 4). Our
result is larger but the East Asian surplus did not peak until 2007. Their results are, however,
similar in magnitude to those from the more recent work of Beltran et al. (2011: medium run
flow effects, Table 8), whose primary focus is on shorter lags and maturities. Approaches
differ but the negative relationship between net financial inflows to the US and US long yields
seems robust, supporting the view that the trend of excess saving in China and Japan is of
potential significance in determining global long yields. A decline in their excess demand for

long bonds could cause considerable tightening of global financial markets.

6. Conclusion

A substantial literature has developed on the effects of China’s, and more generally Asian,
growth on other regions and, more particularly, on the associated development of “upstream”
financial flows. This paper offers evidence in support of the view that these Asian financial
outflows have contributed to the declining trend in the global, natural rate of interest and that a
reversal may be imminent that could cause a tightening trend. The question of the
observability of the natural rate is addressed first. Evidence is presented that long bond
markets are comparatively integrated across the advanced economies and that movements in
the US long yield are useful proxies for corresponding movements in the underlying natural

rate.

Bernanke’s much debated “savings glut” hypothesis is then broadened beyond the decade
between the Asian and global financial crises and the focus is directed to the long term
behaviour of Asian excess saving and the natural rate since 1980. Superficially, there is a clear
inverse relationship between the trend of the Chinese and Japanese current account surpluses
and that of long yields in the ensuing three decades. Moreover, the redirection of global
economic growth toward Asia in that period, combined with Asian saving rates that have been
consistently higher than the global average, suggests that Asia has contributed substantial shifts
in ex ante saving sufficient to have caused the declining trend in rates.

% In the co-integrating relationship a rise in the current account surplus of 1 US$bn sees a fall in the real long
yield of 46 basis points. Here the eventual difference in the current account scenarios is about 70 US$hn.

20



The relationship between long yields and excess saving in China and Japan is then explored
using a VECM that controls for US monetary policy. The results support a negative long term
relationship between 10-year yields and the Chinese and Japanese current account surpluses.
Projections using the same model then suggest that a feasible range of future pathways for
those current accounts could cause the path of long rates to deviate by as much as 330 basis
points over the next decade.
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Figure 1: Global Changes in the Real, Natural Rate of Interest
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Figure 2: Global, Asian and Chinese Saving in US$
(Log indices 1980=100)
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Figure 3: Long Term Bond Yields in Advanced Economies
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Sources: Bank of Canada, Bank of England, European Central Bank, Reserve Bank of Australia, US
Federal Reserve Bank of St Louis (research.stlouisfed.org/fred2/series/).

Figure 4: Three Month Bond Yields in Advanced Economies
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Sources: Federal Reserve Bank of St Louis (research.stlouisfed.org/fred2/series/), Bank of Canada and
European Central Bank.
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Figure 5: Real US 10 Year Bond Yield vs China + Japan CA?®
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a The sum of Japan’s and China’s current account surpluses appears on the horizontal axis in
US$billions.

Sources: US Treasury rates from the Federal Reserve Board are deflated by previous-year CPI changes.
The current accounts date back to 1980 and are quarterly from Oxford Economics in constant 2009US$.

Figure 6: China’s Governments’ Net Surpluses, US$ Billions
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Sources: Government debt and general government gross debt position, IMF Fiscal monitor; External
debt outstanding, Chinese statistical yearbook 2012.
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Figure 7: Standard Deviations of Regional Residuals from Log-Linear De-
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Sources: Calculations based on the yield series shown in Figures 3 and 4.

Figure 8: Variables in the VECM
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Sources: US Treasury rates from the Federal Reserve Board are deflated by previous-year CPI changes.
The current accounts date back to 1980 and are quarterly from Oxford Economics in constant 2009US$.

The Fed assets series is detailed in Appendix 2.

29



Figure 9: Exogenous Trends in Forecasts
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Sources: Raw data from Figure 9 and authors exogenous projections.

Figure 10: Forecast US 10 Year Bond Yield
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Source: Raw data on yields, in-sample fitted values from the real interest rate equation in the text and
forecasts based on the exogenous trends indicated in Figure 10.
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Table 1: Increments to Global, Asian and Chinese GDP, Saving 1980-2012:

1980-2012 1990-2012
GDP Saving GDP Saving
USS$ trillions 61 15 50 12
Share of Asia 30 46 32 47
Share of China 13 27 16 32

Source: IMF, World Economic Database.

Table 2: Relative Economic Sizes of China and Other Large Regions, 2011:

% of world China US EU(26) Japan
GDP 11 22 26 9
Consumption, C 8 27 26 9
Investment, | 20 15 22 8
Government spending, G 7 20 30 10
Exports, X 17 17 25 7
Imports, M 15 21 23 8
Total domestic saving, S° 19 13 20 9

Sources: National accounts data supply most of the elements though adjustments have been required to ensure that
current accounts sum to zero globally, as do capital/financial accounts. The IMF-1FS database is the major source
but there is frequent resort to national statistical databases.

Table 3: Unit Root Tests for Nominal Interest Rate Levels in %2

10 year 3 month
series ADF PP KPSS ADF PP KPSS
log(US) -2.976 -2.982  0.393*** -1.300 -1.903  0.800***
log(EV) -2.942 -2.679  0.688*** -2.899 1,122 0.409***
log(Japan) -2.165 2572 0.909%** -1.796 -1.660  1.040%**
log(Australia)  -3.377*  -2.886  0.420***  -3.496**  -2.899  0.313***
log(Canada) -2.878 -2.830  0.252*** -3.222 -2.489  0.241***
log(UK) -3.128 -2.924  0.313%** -1.806 -1.356  0.817***

a
Augmented Dickey-Fuller(ADF) test: reported are the Z(t) test statistics. Four lags are used in the test.
Critical values are: 1%-= -3.989, 5%= -3.429, 10%=-3.13.

Phillips-Perron(PP) test: Four lags are used in the test. Critical values are 1%=-1.796, 5%= -3.429,
10%=3.13.

Kwiatkowski, Phillips, Schmidt, and Shin(KPSS) test: four lags are used. The null hypothesis is trend
stationarity. Critical values are 1% =0.216, 5%=0.146, 10%=0.119.

**(***) indicates significance at the 5(1) percent level.
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Table 4: Co-integration Tests for 10-Year Interest Rates®

Maximum rank  Trace statistic Max statistic SBIC HQIC

0 142.283 53.050 -21.080* -21.409
(114.9) (43.97)

1 89.233 36.173* -21.028 -21.451
(87.31) (37.52)

2 53.059* 21.801 -20.956 -21.457*
(62.99) (31.46)

3 31.258 15.382 -20.872 -21.436
(42.44) (25.54)

4 15.876 9.071 -20.806 -21.417
(25.32) (18.96)

5 6.805 6.805 -20.757 -21.400
(12.25) (12.52)

6 -20.741 -21.399

a The 5% critical value is in parentheses.

Table 5: Co-integration Tests for 3-Month Interest Rates

Maximum rank  Trace statistic Max statistic SBIC HQIC

0 100.371* 39.611* -11.006* -11.330*
(114.9) (43.97)

1 60.758 23.639 -10.907 -11.324
(87.31) (37.52)

2 37.119 15.739 -10.791 -11.285
(62.99) (31.46)

3 21.379 11.573 -10.687 -11.242
(42.44) (25.54)

4 9.806 5.434 -10.608 -11.210
(25.32) (18.96)

5 4.372 4.372 -10.547 -11.181
(12.25) (12.52)

6 -10.523 -11.171

a The 5% critical value is in parentheses.

Table 6: Correlations between Trend-Deviations of US and Other
Economies’ Interest Rates®

10 year 3 month
1990- 1998- 2008- 1990- 1998- 2008-
1997 2007 2013 1997 2007 2013
EU 0.094 0.655 0.487 -0.879 0.746 0.346
Japan 0.132 0.834 0.829 -0.796 0.711 0.557

Australia  0.606 0.800 0.933 0.080 0.777 0.460
Canada 0.725 0.719 0.968 0.074 0.889 0.337

UK 0.768 0.716 0.921 0.619 0.804 0.718
a All interest rate series are log-linear de-trended. Correlation coefficients between pairs of rates are
presented.
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Table 7: Summary Statistics for Annual Differences®

Mean Standard  Skewness Kurtosis
Deviation
Real East Asian CA Balance (A $Bn) 3.42 64.21 -0.045 5.05
Real Interest Rate (A%) -0.068 1.92 1.22 5.62
Fed Assets (A $Bn) 108.47 269.66 2.81 11.66

a The sample periods are 1981Q1-2013Q2 for the real CA and the real interest rate, and 1990Q1-2013Q2
for Fed assets.
Sources: See Appendix 2.

Table 8: VECM Results for Long-Run Coefficients

Equation y @ o

Real Interest Rate -0.103***
Real Current Account 0.0463*** 0.0102*** 1.497***
Fed Assets -6.616%**

Sources: For full estimation results, see Appendix 2.
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Appendix 1: Market Integration Analysis

Table A.1: Lag-Order Selection Test Statistics

10 year 3 month

lag AlIC HQIC  SBIC AlIC HQIC  SBIC
0 -6.43 -6.39 -6.35 9.04 9.07 9.12
1 -20.72 -20.50 -20.16 -10.22 -10.00 -9.67
2 21.75%  -21.33* -20.71* -11.48 -11.08*  -10.46*
3 -21.69 -21.09 -20.18 -11.46 -10.86 -9.97
4 -21.63 -20.83 -19.64 -11.49 -10.70 -9.53
5 -21.58 -20.58 -19.10 -11.39 -10.42 -8.96
6 -21.54 -20.36 -18.59 -11.42 -10.26 -8.52
7 -21.51 -20.13 -18.08 -11.60 -10.25 -8.22
8 -21.36 -19.79 -17.45 -11.74*  -10.193 -7.89

Table A.2: Correlation Matrix, 10-year Interest Rates of US and Other Economies®

us EU Japan Australia Canada UK
1990-1997

us 1

EU 0.094 1

Japan 0132 0688 1
Australia 0.606  0.680  0.682 1

Canada 0.725 0.532 0.427 0.834 1
UK 0.768 0.404 0.407 0.852 0.773 1
1998-2007
US 1
EU 0.655 1
Japan 0.834 0.504 1
Australia  0.800 0.780 0.788 1
Canada 0.719 0.763 0.543 0.781 1
UK 0.716 0.698 0.795 0.914 0.680 1
2008-2013
US 1
EU 0.487 1
Japan 0.829 0.646 1
Australia  0.933 0.550 0.760 1
Canada 0.968 0.490 0.810 0.934 1
UK 0.921 0.399 0.784 0.896 0.934 1
a All interest rate series are log-linear de-trended. Correlation coefficients between pairs of series are
presented.
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Table A.3 Correlation Matrix : 3-Month Interest Rates of US and Other Economies

us EU Japan Australia Canada UK
1990-1997

us 1

EU -0.879 1

Japan -0.796 0.839 1

Australia  0.080 -0.029 0.322 1

Canada 0.074 0.037 0.309 0.738 1

UK 0.619 -0.352 -0.268 0.525 0.279 1
1998-2007

us 1

EU 0.746 1

Japan 0.711 0.724 1

Australia  0.777 0.769 0.592 1

Canada 0.889 0.787 0.759 0.813 1

UK 0.804 0.751 0.632 0.936 0.774 1
2008-2013

us 1

EU 0.346 1

Japan 0.557 0.643 1

Australia  0.460 0.769 0.320 1

Canada 0.337 0.341 0.192 0.597 1

UK 0.718 0.780 0.729 0.811 0.518 1

a All interest rate series are log-linear de-trended. Correlation coefficients between pairs of series are

presented.
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Appendix 2: Vector Error Correction Analysis
Data Details

The raw data are available at various frequencies through 2013Q2, and are not seasonally

adjusted (instead, seasonal dummies are used in the estimating model). The 10 year real U.S.
interest rates are computed by subtracting observed CPI inflation, taken from the U.S. Bureau
of Labor Statistics (BLS), over the previous year from the nominal 10 year U.S. Treasury rate,
taken from the Federal Reserve. The nominal rates are daily, averaged to monthly. Real rates

are calculated at this monthly frequency, and then averaged to quarterly for use in the analysis.

The real Chinese and Japanese current account balances are summed as nominal US$ values.
They are drawn Oxford Economics at a quarterly frequency in billions of USD beginning in
1980, and are deflated to $2009 using the US CPI from the BLS (which is averaged to
quarterly for the calculation). The Fed assets are securities held outright by the Federal
Reserve. They are available from 1989Q1 in billions of dollars, and are taken from the Federal
Reserve. The series is back-cast for earlier periods based on quarterly movements in the US

monetary base.

VECM Estimation

Eviews results
Vector Error Correction Estimates

Sample: 1982Q1 2013Q2
Included observations: 119
Standard errors in () & t-statistics in [ ]

Co-integrating

Equation
RINT10(-1) 1.000000
CHJP_CA(-1) 0.046282
(0.01507)
[3.07130]
FED_ASSETS(-1) 0.010244
(0.00131)
[ 7.79452]
C -12.48179
Error Correction: D(RINT10) D(CHJP_CA)D(FED_ASSETS)
CointEql -0.102694 1.497461 -6.616436
(0.03058) (0.47730) (1.60907)
[-3.35802] [3.13734] [-4.11197]
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D(RINT10(-1))

D(RINT10(-2))

D(RINT10(-3))

D(RINT10(-4))

D(RINT10(-5))

D(CHJP_CA(-1))

D(CHJP_CA(-2))

D(CHJP_CA(-3))

D(CHJP_CA(-4))

D(CHJP_CA(-5))

D(FED_ASSETS(-1))

D(FED_ASSETS(-2))

D(FED_ASSETS(-3))

D(FED_ASSETS(-4))

D(FED_ASSETS(-5))

0.023150
(0.09810)
[ 0.23598]

-0.057368
(0.09146)
[-0.62725]

0.113008
(0.09416)
[ 1.20018]

-0.148202
(0.09497)
[-1.56045]

0.173223
(0.09107)
[ 1.90210]

0.006606
(0.00621)
[ 1.06466]

0.000480
(0.00641)
[ 0.07490]

-0.009480
(0.00693)
[-1.36746]

-0.005087
(0.00710)
[-0.71676]

-0.001696
(0.00677)
[-0.25071]

-0.000129
(0.00186)
[-0.06962]

-0.007890
(0.00232)
[-3.40695]

0.001172
(0.00240)
[ 0.48794]

0.003705
(0.00221)
[ 1.67439]

-0.003216
(0.00184)
[-1.74301]

-0.578441
(0.17237)
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1.316875
(1.53113)
[ 0.86007]

1.632886
(1.42747)
[ 1.14390]

0.103466
(1.46958)
[0.07041]

-0.295017
(1.48231)
[-0.19903]

2.426424
(1.42137)
[1.70710]

-0.475316
(0.09685)
[-4.90789]

-0.569888
(0.10006)
[-5.69542]

-0.467760
(0.10820)
[-4.32323]

0.083426
(0.11076)
[ 0.75319]

-0.439132
(0.10560)
[-4.15865]

0.017282
(0.02902)
[ 0.59556]

0.004871
(0.03614)
[0.13477]

-0.019864
(0.03748)
[-0.52994]

0.059802
(0.03454)
[1.73141]

0.010155
(0.02880)
[ 0.35264]

9.393396
(2.69021)

3.241581
(5.16170)
[ 0.62801]

19.19558
(4.81225)
[ 3.98890]

-9.283899
(4.95421)
[-1.87394]

6.763354
(4.99712)
[ 1.35345]

-7.998437
(4.79168)
[-1.66923]

0.045581
(0.32649)
[ 0.13961]

1.319864
(0.33732)
[3.91278]

1.145533
(0.36475)
[ 3.14060]

1.143998
(0.37340)
[ 3.06372]

0.431124
(0.35598)
[1.21110]

0.684890
(0.09783)
[ 7.00115]

-0.233685
(0.12185)
[-1.91787]

0.125015
(0.12636)
[ 0.98933]

-0.114802
(0.11644)
[-0.98594]

-0.154677
(0.09707)
[-1.59337]

-25.43064
(9.06914)



[-3.35589] [ 3.49170] [-2.80409]

DUMMYWTO 0.295042 7.181967 2.597323

(0.17949) (2.80136) (9.44386)

[1.64380] [2.56374] [0.27503]

DUMMYGFC 2.113372 -54.30136 218.5625

(0.60140) (9.38636) (31.6430)

[ 3.51409] [-5.78514] [ 6.90714]

@SEAS(1) 0.218680 -7.075227 19.21271

(0.20670) (3.22604) (10.8755)

[1.05797] [-2.19316] [ 1.76660]

@SEAS(2) 0.491832 -5.163483 -2.600526

(0.19933) (3.11106) (10.4879)

[2.46742] [-1.65972] [-0.24796]

@SEAS(3) 0.264967 -4.422081 11.95678

(0.20566) (3.20984) (10.8209)

[ 1.28837] [-1.37766] [1.10497]

R-squared 0.433962 0.765605 0.846465

Adj. R-squared 0.311418 0.714860 0.813225

Sum sq. resids 41.76517 10173.78 115622.6

S.E. equation 0.656177 10.24130 34.52515

F-statistic 3.541269 15.08722 25.46559

Log likelihood -106.5536 -433.5362 -578.1520

Akaike AIC 2.160564 7.656070 10.08659

Schwarz SC 2.674352 8.169858 10.60038

Mean dependent -0.031513 0.575352 23.58091

S.D. dependent 0.790758 19.17901 79.88708
Determinant resid covariance (dof adj.) 47045.59
Determinant resid covariance 25479.64
Log likelihood -1110.226
Akaike information criterion 19.81893
Schwarz criterion 21.43035
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