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MAIN FINDINGS AND CONCLUSIONS

  China’s corporate debt to GDP ratio, a measure of corporate leverage, is 
now among the very highest globally. It has risen nearly 65 percentage 
points within a decade, the fastest increase among the major economies.

  A decade after the 2008 crisis, the total debt of the non-financial sector 
(government, corporate and household debt) worldwide has surged to a 
new high of nearly 242 percent as a share of GDP in 2017. In China, this 
ratio has almost doubled to the same level, making the country the most indeb-
ted emerging economy.

  In contrast to many standard narratives, our research identified four dri-
ving forces behind China’s corporate debt dynamics. Taken together, they 

suggest that declining investment efficiency may have been one contributing 
factor to the marked rise in Chinese corporate leverage during the decade follo-
wing the 2008 global financial crisis:

1) A lower share of corporate capital investment financed by internally gene-
rated funds of the sector contributes significantly and consistently to faster 
build-up of corporate debt, for both China and elsewhere. China’s share of 
internally funded capital expenditure (capex) is the lowest of all 41 economies in 
our data sample – possibly due to poor corporate earnings combined with aggres-
sive capital investment. 
2) Lower levels of government debt tend to lift corporate leverage as mea-
sured by corporate debt to GDP ratio. China has a light government debt load 
and a heavy corporate debt burden, so its corporate leverage is high. This is parti-
ally due to Chinese local governments financing some of their hastily chosen and 
questionable investment projects in the wake of the 2008 global financial crisis 
with corporate debt rather than through conventional fiscal borrowing. 
3) The effects of these two driving factors behind corporate leverage (i.e. in-
ternally funded capital expenditure share and government debt) are equally 
persistent elsewhere but appear stronger in China’s case. This may be due to 
the bigger presence of so-called zombie state enterprises and government-desi-
gnated investment projects. Neither bodes well for investment efficiency. 
4) Finally, China’s investment rate is the highest among all the economies we 
examine, and a higher investment rate is found to raise corporate leverage 
significantly. Possibly, declining efficiency requires more investment to achieve 
a given economic growth, in turn contributing to China’s high corporate leverage. 

This China Monitor summarizes some key findings of our forthcoming aca-
demic paper “The Role of Internally Financed Capex in Rising Chinese Cor-
porate Debts”.1 Our research was prompted by concerns about China’s high 
and rising corporate debt and questions over whether the domestic invest-
ments funded were worthwhile. We will also shed light on the China’s latest 
deleveraging campaign and assess its sustainability.

We use a broad international dataset of 41 countries to examine the 
roles of two determinants of corporate leverage – the share of internally 
funded corporate capital expenditure (capex) and government debt level. 
Our findings challenge and filter out over-reliance on heavily China-centric 
explanations that automatically emphasize special “Chinese characteristics” 
of the country’s financial market and government policy.
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1.  China’s high and rising corporate debt is  
unusually large

In this China Monitor, we aim to address two broad questions: why after the 2008 
global financial crisis, China’s corporate debt reached such heights and whether 
these debts, corporate or otherwise, have funded sensible investment. In particu-
lar, we have identified the significant effects of the share of internally funded 
capex, government debt load and investment rate on corporate leverage. 

These drivers behind corporate leverage are not China-specific and persist 
elsewhere, but their effects are stronger for China. Collectively, they point to de-
clining investment efficiency as one possible culprit behind China’s high and rising 
corporate leverage during the decade following the 2008 global financial crisis. 

A decade after the 2008 crisis, the total debt of the non-financial sector 
(consisting of government, corporate and household debt) worldwide has surged 
to a new high of nearly 242 percent as a share of GDP in 2017, a marked rise of 30 
percentage points (see exhibit 1). Meanwhile, China’s almost doubled to the same 
height of 242 percent of GDP, making it the most indebted emerging economy.

A major force driving rising overall indebtedness, for the world and for China 
in particular, has been the steep increase in corporate debt. China’s corporate debt 
to GDP ratio, a measure of corporate leverage, is now among the very highest 
globally. It has risen nearly 65 percentage points within a decade, the fastest 
increase among the major economies (see exhibit 2). 

Finally, China’s interesting debt mix profile stands out. Relative to its inter-
national peers, China’s corporate debt burden is unusually large, while its gov-
ernment debt load appears modest (see exhibit 3). One has to wonder why the  

Exhibit 2

Source: Bank for International Settlements (BIS) and authors' calculation
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Chinese government has been such a prudent borrower, while its corporations 
seem excessive or even somewhat reckless in piling up debt.

How should we interpret these facts for both China and globally? Before 
examining some differing explanations, it is useful to remind ourselves that rising 
debt carries both risks and opportunities. 

Borrowing and credit are two sides of the same coin. Credit can help expand 
productive capacity, smooth personal consumption spending over time, and bring 
forward asset purchases. If the realized returns on debt-funded investments turn 
out to be good, debt will be paid off, and both borrowers and lenders stand to 
benefit.

Fifty years ago, the Norwegian government made a brave decision to bor-
row and finance its investment into the huge North Sea petroleum project, at the 
prevailing oil price of some US$2 per barrel in the early 1970s. With hindsight, 
this risky, debt-financed investment has paid off fantastically – just witness the  

staggering US$1 trillion Government Pension Fund of Norway, also nicknamed the 
“Oil Fund”, built from investing petroleum revenues. 

The scale of the North Sea project and the long timeframe of the rewards 
(that now fund Norway’s welfare system) are comparable in ambition and poten-
tial payoffs to China’s drive to modernize its national infrastructure. 

Of course, investments can also go wrong if realized returns disappoint ex-
pectations. Outcomes can then include forced asset sales and painful austerity 
measures to generate cash to service the debt. Banks too may have to write off 
bad loans, and even downsize their business. The whole economy can then suffer 
a growth slowdown and financial chaos when struck by large-scale debt defaults. 

China’s high, and rising, corporate debt presents grounds for concern. IMF 
staff economists warned in a 2018 working paper that China’s huge credit boom 
is on a dangerous trajectory, unsustainable, and presents increasing risks of a dis-
ruptive adjustment and steep growth slowdown over the longer term.2

Source: Bank for International Settlements (BIS) and authors' calculation
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Corporate debt/GDP and internally financed capital expenditure in China 
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1.1  MOST NARRATIVES TO EXPLAIN HIGH LEVELS OF CORPORATE 
LEVERAGE ARE USEFUL BUT FLAWED

Many narratives have been proposed to explain why Chinese corporate leverage is 
high. One explanation, put forward by the former Chinese central bank Governor 
Zhou Xiaochuan (2002 – 2018), is the exceptionally high domestic saving rate.3 The 
idea is that a high level of savings means there is an abundance of what econo-
mists call “loanable funds”, which one way or another need to be lent to companies. 

One problem of this narrative is that high savings also means strong cash 
flows and hence less need to borrow. In theory, therefore, high savings can lead 
to higher or lower corporate debt. Another problem is that China’s savings rate had 
already declined from a peak of 50 percent of GDP in 2006 to around 45 percent 
by 2016, precisely when Chinese corporate leverage climbed rapidly.

Another narrative centers on zombie state firms, companies that need bail-
out in order to operate. According to this story, many Chinese zombie state com-
panies could not service their debt but have been propped up by state bank loans. 
Hence bad corporate debts borrowed and non-performing bank loans lent both 
keep on piling up, leading to high and rising corporate leverage. However, the im-
portance of state banks and state enterprises within China’s overall trended lower 
over the period 2000 to 2016, when its corporate leverage surged. By contrast, 
there was notable Chinese corporate deleveraging in the decade before the 2008 
crisis, at a time when state companies held a much bigger slice of the economy.4 
Moreover, it is important to remember that some of China’s top private property 
developers are also among the biggest Chinese corporate bond issuers nowadays. 
Thus, the Chinese private sector was also a major borrower over this period as 
well, and the zombie story can only explain so much.

There are many other stories around to explain China’s high corporate leverage. 
They typically share some common weaknesses.

  First, these stories are often China-centric, assuming that the high Chinese 
corporate leverage is a result of some supposedly unique or special “Chinese 
characteristics”. 

  Second, most of these narratives simply assume that financial considerations 
do not matter at all in Chinese corporate borrowing decisions. 

  Third, these theories typically do not subject themselves to “horse-race tests”, 
whereby the influences of different factors on corporate leverage are checked 
using the same criteria to ascertain how relevant they are.

As a consequence, these explanations may miss, or at least under-appreci-
ate, some of the leading drivers behind China’s corporate debt dynamics.

1.2  TWO UNDERAPPRECIATED FACTORS STAND BEHIND CORPORATE 
LEVERAGE

Our approach differs from most other explanations. We highlight two often-ig-
nored determinants or explanatory variables of corporate borrowing, to factor in 
both financial conditions and government policy. 

One is the “internally funded capex share”, which captures the effect of fi-
nancial conditions when taking on or retiring corporate debt. The other is the level 
of government debt, which partially captures the influence of politics and policy. 
For both these two factors, we do allow for some special “Chinese characteristics” 
effects but reject the notion that only Chinese corporations are inherently debt 
hungry, while non-Chinese firms are naturally thrifty. 

Let’s first start with financial considerations and incentives facing firms. We 
argue that corporations, Chinese or otherwise, take on new debt or pay off exist-
ing debt in response to the conditions they face, such as interest rate, earnings, 
cash flows and capex needs. At least, this possibility should not be simply swept 
under the carpet. 

What might these financial considerations be when firms decide to raise or 
retire debt? One obvious candidate, as suggested by well-known corporate fi-
nance theories, is the “ratio of internally generated funds over capex” or equiv-
alently “the share of internally funded (financed) capex”. Internally generated 
funds mostly consist of retained earnings and depreciation. Intuitively, a higher 
share of internally funded capex suggests stronger cash flows relative to capex 
needs and hence a less need for new borrowing, and vice versa. This is one central 
hypothesis to be tested in our paper: the ratio of internally generated funds over 
capital expenditure negatively affects corporate leverage. 

This negative effect can be more pronounced in China’s case. As corporate 
earnings slow just when government-driven “corporate” investment accelerates, 
the ratio of internally generated funds to capex of course declines more, neces-
sitating even greater “corporate” borrowing to fund capex (see exhibit 4). Also, 
as earnings weaken, even more zombie state firms may struggle and need to be 
bailed by additional loans from state banks. Or both. 

As earnings weaken, 
even more zombie  
state firms may need  
to be bailed by 
additional loans
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Next, we turn to our second proposed determinant of corporate borrowing: 
government debt. As noted earlier, China is burdened with a heavy corporate debt 
load but has manageable government debt obligations (see exhibit 3). This inter-
esting profile prompts the question of why the Chinese government is prudent 
while Chinese corporations are aggressive in leveraging up. To explore this ques-
tion, it is useful to consider two sets of forces, “shadow borrowing” and “shadow 
banking”, that may have influenced the dynamics between China’s government 
and corporate debts. 

1.3  SHADOW BORROWING EXPLAINS CHINA’S MIX OF HIGH CORPO-
RATE LEVERAGE AND MODEST GOVERNMENT DEBT

“Shadow borrowing” refers to debt obligations issued by corporate entities linked 
to Chinese local governments. These -linked, -sponsored or -owned legal corpo-
rate entities are collectively called “local government financing or funding vehi-
cles” (LGFVs). Before 2015, the Chinese local governments faced the strict legal 
prohibition of borrowing, as specified by the 1994 Budget Law, but also had pow-
erful incentives to circumvent it via these LGFVs, since local government officials 
got promoted faster by pursuing higher local GDP growth. In a knee-jerk reaction 
to the 2008 global financial crisis,5 the Chinese government in 2009 launched a 
huge stimulus program funded in part by “shadow borrowing”.6 Effectively, the 
Chinese government at that time tacitly turned a blind eye to “shadow borrowing” 
by the local governments.

As a result, much of such “shadow borrowing” undertaken by local govern-
ments was often recorded as corporate debt. This in part helps explain China’s 
interesting mix of exceptionally high corporate leverage and a relatively modest 
government debt load. 

It raises a big question of how much of these LGFV debts should be regarded 
as “corporate” or “government” debt (see exhibit 3). Furthermore, their actual de-
marcation can evolve over time, in light of the recent sizable swaps of some LGFV 
debts into official local government bonds starting in 2015. 

1.4  SHADOW BANKING INFLATES CORPORATE DEBT

At the same time, “shadow banking” also expanded. China’s financial system ex-
perienced broad-based deregulation over the decade ending 2015, becoming 
less tightly regulated.7 Many LGFVs that had initially borrowed from banks during 
2009 soon came under rollover and refinancing pressure. To accommodate the 
mess, “shadow banking” expanded considerably. Shadow banking also catered to 
the rise of real estate companies and less-privileged private firms as holders of 
corporate debt. The outcome was that China’s corporate debt might have been 
inflated, while official government debt data could be understated. 

One implication is that smaller government borrowing relates to bigger cor-
porate borrowing, and vice versa. This negative relationship is not China-specific 
but also applies to other economies. Japan is a case in point. As the Japanese cor-
porate sector deleveraged in the 1990s and 2000s, its government stepped in to 
undertake fiscal borrowing, in an attempt to counter the adverse impact on the 
Japanese economy. Hence one observes a negative relation between ballooning 
government debt and shrinking corporate debt in Japan’s “lost decades”. Again, in 
some European economies, local banking crises hurt corporate lending, prompt-
ing fresh bank capital injections funded by larger government deficits. There too, 
government and corporate borrowings negatively relate to each other. 

In any case, such a negative relation between government and corporate debts 
should not be taken as a unique “Chinese characteristic”. However, we allow for the 
possibility that this negative effect may be stronger in China’s case than elsewhere, 
as Chinese local governments may have strong incentives to tap the LGFVs. 

In summary, our expectation is that the share of internally funded capex 
share and the government debt level will both negatively affect corporate lever-
age, probably more so in China’s case. These expected negative effects are two 
central hypotheses we test in our statistical regressions, using a broad interna-
tional panel dataset that covers 41 economies. We take into consideration many 
other possible factors, such as the impacts of the global financial crisis, income 
level, growth, investment rates and saving rates. The appendix offers more details 
about the methodological and data issues. 

The share of 
internally funded 
capex share and 
the government 
debt level will both 
negatively affect 
corporate leverage
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2.  Four core findings point to questionable 
investment efficiency in China

Of our many empirical findings, we wish to highlight four core findings and their 
broad implications. 

First, the share of internally financed capital expenditure significantly and 
negatively affects corporate leverage: a lower ratio of internally generated funds 
to corporate capex consistently contributes to higher corporate leverage, as 
weaker internally generated cash flows pressure firms to fund their new capex 
with more new borrowing, and vice versa (see exhibit 5). This conclusion is robust 
for both China and elsewhere, even after controlling for a long list of other factors. 
This thus is not a simple story of “Chinese characteristics.”

However, China’s internally financed capex share of 51 percent is the lowest 
among the 41 economies covered by our data sample and only about half of the 
global mean (92 percent) or that of Germany (100 percent). 

This is a possible signal of the combination of China’s relatively low returns and 
aggressive capex spending (see exhibit 8), though there may be other causes.

Second, lower government debt tends to relate to higher corporate leverage. 
Some of the surge in reported Chinese corporate debt after the 2008 global finan-
cial crisis likely reflects heavy “shadow borrowing” through LGFVs. However, this 
negative effect of government debt on corporate leverage holds even after we 
remove China from the data sample. It is, again, not China specific (see exhibit 6). 

In China’s case, some “shadow borrowing” was used to fund government-des-
ignated and hastily chosen investment projects as an emergency response to the 
2008 global financial crisis. There are legitimate concerns about the efficiency of 
and expected returns on some of these projects.

Third, the above two conclusions hold simultaneously. This suggests that 
both determinants may have influenced corporate leverage at the same time. Even 
after excluding China from our international data sample, these negative effects 
still persist, suggesting that our narrative is not just another special “Chinese char-
acteristics” story. 

Internally financed 
capital expenditure 
significantly and 
negatively affects 
corporate leverage

Source: Ma and Chen (2019)
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However, the effects of both determinants on corporate borrowing appear 
stronger in China’s case, indicating some relevance of the “Chinese characteris-
tics” narratives. Relative to their international peers, Chinese companies borrow 
more in response to either weaker corporate earnings or possibly understated 
government borrowing. 

There could be many possible causes behind the stronger Chinese respons-
es, including government stimulus and the prevalence of zombie firms. Govern-
ment investment projects funded by the LGFV debt were rushed through to stim-
ulate China’s economy in the face of adverse shocks. Also, China has more zombie 
firms than the other economies covered; its corporate leverage therefore rises 
even faster when corporate earnings slow. Both possibilities do not bode well for 
investment efficiency.

Finally, a higher investment rate strongly adds to corporate debt load, while a 
higher saving rate actually slows corporate leverage (see exhibit 7). Hence, a high sav-
ing rate neither explains nor justifies China’s high corporate leverage, casting doubt 
on the China-centric story that China’s high corporate leverage is mainly attributable 

to its high saving rate, while highlighting the prominent role of the investment rate. 
One implication is that a decline in investment efficiency may contribute to a 

higher corporate debt/GDP ratio, since sustaining a given economic growth rate would 
require a higher investment rate. For instance, sustained high investment could lead 
to diminishing marginal returns, in turn depressing the internally funded capex share. 

Of the 41 economies within our data sample, China has the highest investment 
rate (42 percent), almost twice as high as the global average of 24 percent and Ger-
many’s 21 percent (see exhibit 8), thus likely contributing to higher Chinese corporate 
leverage. 

All told, these findings suggest that the strong and prolonged surge in Chi-
na’s corporate debt/GDP ratio over the past decade was at least partly the com-
bined consequence of its high investment rate and low internally funded capex 
ratio, or simply declining investment efficiency.

No wonder China’s corporate debt relative to GDP averaged 113 percent dur-
ing 1995 – 2016, way above the global mean of 80 percent and more than twice 
as high as Germany’s 55 percent over the same period (see exhibit 8). 

China's low internally funded capex and high investment rate contribute to 
high corporate leverage (1995 – 2016 average and percent)
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Internally funded capex Investment/GDP Corporate debt/GDP

China 51.2 41.7 113.7

Germany 100.1 20.8 55.3

France 83.4 22.0 113.3

UK 117.8 17.2 82.7

Japan 117.2 25.2 112.6

USA 95.4 21.2 64.8

Global mean 91.7 23.6 79.9

Note: Global mean is the average of 41 economies over the period of 1995 – 2016.
Sources: Ma and Chen (2019)

Exhibit 8

Source: Ma and Chen (2019)
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Investment rate and change in corporate debt, global average
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3.  Conclusion: Short-term risks of deleverag-
ing and long-term implications

3.1  THE SHORT TERM: THE LATEST DELEVERAGING CAMPAIGN HAS 
MIXED BLESSINGS

In the short term, what can we say about China’s latest “deleveraging” campaign? 
Although our data sample is only up to 2016, and the campaign did not start until 
around 2015, we can still learn a lot from our core empirical findings to shed light 
on this campaign. In particular, they suggest this campaign could be a mixed bless-
ing in terms of achieving sustainable deleveraging. 

The campaign’s major objectives included curbing “shadow borrowing” and 
“shadow banking”. To do so, it offered local governments some legal access to the 
domestic bond market, while tightening regulations over certain heavily indebted 
industries. One campaign device has been to swap some LGFV corporate debts 
into local government bonds. This should facilitate headline corporate deleverag-
ing, but keep government obligations elevated (see exhibit 9). 

The campaign thus looks more like a “debt swap” than deleveraging, though 
less LGFV borrowing may eventually trim government-designated investment, in 
turn improving efficiency and facilitating overall deleveraging. China’s overall debt 
of the non-financial sector appears to have broadly stabilized since 2017, after a 
decade of rapid ascent. 

However, we suspect that private firms are likely to bear more of the adjust-
ment pains associated with the latest “deleveraging” campaign. Private compa-
nies in China tend to be more efficient but also more dependent on shadow bank-
ing, because of their limited and disadvantaged access to the official financial 
system. The campaign could therefore hurt private firms and corporate earnings 
harder than those of state-backed zombies. 

Our findings show this could depress the ratio of internally generated funds 
over capex, in turn eventually pushing up corporate leverage and casting doubt 
on the longer-term sustainability of the campaign. But a fuller picture of the cam-
paign’s impact on corporate earnings will have to wait for another two years.

In any case, for this “deleveraging” campaign to be more sustainable, it needs 
to be complemented with other restructuring and liberalization programs, such as 
opening up market competition, speedier exits and entries to weed out zombie 
firms, trimming the overall weight of the state companies in the economy, and 
greater efforts to improve the access of smaller and mostly private Chinese firms 
to credit. 

3.2  THE LONGER TERM: EFFICIENCY OF INVESTMENT WARRANTS 
SOME CAUTION

Beyond the latest “deleveraging” campaign, what might be the longer-term 
implications of our core findings for China’s economy? 

Exhibit 9

After 2015, China's corporate dept slowed, while government debt accelerated
Percent of GDP

Source: Bank for International Settlements (BIS), Organization for Economic Cooperation and Development (OECD),  
and authors' calculation
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While it is still too early to tell, as infrastructure projects tend to have long 
investment cycles, the main message derived from our core empirical evidence is 
that the expected efficiency of China’s debt-financed investment over the decade 
following the 2008 global financial crisis at least warrants some caution. 

In the end, it brings us back to the legendary Norwegian “Oil Fund”, begging 
answers to a host of questions that we have not directly addressed yet. Will Chi-
na’s gigantic infrastructure and other investment programs, whether funded by 
“corporate” or “government” debt, eventually pay off in terms of higher productiv-
ity and sustained economic growth? 

More specifically, have the bulk of these investments been sunk into reason-
ably productive pockets of the Chinese economy? And how well will such sunk-in 
costs be maintained, managed and utilized in the coming decades? Further, can 
“China Inc.”, with a more debt-burdened balance sheet, remain resilient against 
market and economic shocks? Finally, to help put the matter in perspective, while 
Chinese “corporate” debts must surely have funded some questionable invest-
ment projects, would they as a whole fare better or worse than those government 
debts issued principally to finance pension deficits and current public services in 
such economies as Japan, some European economies and the US?
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APPENDIX: METHODOLOGY AND DATA

Our forthcoming paper examines the roles of the two proposed determi-
nants in corporate leverage, using a broad international panel data. In sta-
tistics jargons, we aim to test the two central hypotheses that government 
debt and the share of internally funded capex have negative effects on cor-
porate leverage. We test these two factors together and let the data inform 
us whether both or which of the two determinants matter. 

Table A1 details the full country list and data sources. Notice again that 
China is but one of the 41 economies included in our data sample, allowing 
us to avoid the possible biases inherent the China-centric narratives about 
corporate leverage. 

Appendix exhibit A1: List of countries (41)

However, we do allow for potential China-specific effects on corpo-
rate leverage, via two complementary approaches. First, we exclude China 
from the international data sample in some cases to see if the two central 
hypotheses still hold, in order to ensure that they are not simply a story of 
“Chinese characteristics”. Second, we try to tease out the marginal China 
effects of both determinants, effectively quantifying the differences be-
tween the average global effects and China-specific effects of these two 

Australia
Austria
Belgium
Brazil
Canada
Chile
China
Colombia
Costa Rica
Czech Republic
Denmark

Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Japan
Korea, Rep.
Latvia

Lithuania
Luxembourg
Mexico
Netherlands
New Zealand
Norway
Peru
Poland
Portugal
Russia
Slovak Republic

Slovenia
South Africa
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States

Sources: Bank for International Settlements (BIS), International Monetary Fund (IMF), Or-
ganization for Economic Cooperation and Development (OECD), World Bank, and Bloomberg
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key explanatory variables. That is to say, we give due respect to the “China- 
centric” stories.

In our statistical analysis, we also take extra steps to minimize the possi-
ble interferences from other factors. First, we take care of the possible effects 
of the 2008 global financial crisis (GFC), since our dataset covers both the 
crisis and non-crisis years. As the global financial crisis potentially influenced 
corporate borrowing decisions, either directly or indirectly via its possible im-
pacts on government debt and the ratio of corporate earnings over capex, or 
both, we “control” for these GFC effects in the statistical regressions. 
Moreover, there are many other economic and financial factors that can also 
affect corporate leverage, in addition to our two proposed determinants. 
These can include national and global GDP growth, investment rates, saving 
rate and interest rates, etc. Their potential effects need to be accounted for 
or “controlled”. For instance, a higher income level could relate to a deeper 
financial market and greater debt servicing capacity, thus potentially boost-
ing corporate leverage. Altogether, we have taken care of a long list of such 
economic and financial “control variables”.

Appendix exhibit A2: List of control variables used in the statisti-
cal regressions

Finally, we take care of other technical issues such as trend property 
(stationarity), possible two-way interactions among variables, alternative 
statistical approaches, etc. 

•  Global financial crisis
•  National and global GDP growth 

rates
•  GDP per capita in purchasing 

power parity (PPP) 
•  Saving rate and Investment rate 
•  Industry share of the economy, 

value added 
•  Corporate debt to equity ratio 

•  Bond yield 
(both real and nominal)

•  G3 policy rate  
(both real and nominal)

•  USD nominal effective  
exchange rate

•  US Treasury Inflation-Protected 
Securities 

•  Expected USD appreciation

Note to Appendix 2: see our forthcoming paper (Ma and Chen 2019) for a detailed dis-
cussion about the considerations behind the inclusion of these “control variables”. 


