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e China's foreign exchange reserves (mostly U.S. dollars) increased even
more dramatically:

o from $2 billion to $2.4 trillion—a more than one thousand fold
expansion, making China the world’s largest holder of foreign exchange
reserves.

o If every Chinese buys more American goods, trade between China and
the US would be more balanced.

@ Why don’t Chinese spend their dollars and buy American goods?

Yi Wen Tsinghua University & Federal Reser October 2010 2/

32



A Undervalued Currency?

@ Many annalists believe that the steady increase in America's trade
deficit with China is the consequence of a significantly undervalued
Chinese currency

Yi Wen Tsinghua University & Federal Reser October 2010 3/32



A Undervalued Currency?

@ Many annalists believe that the steady increase in America's trade
deficit with China is the consequence of a significantly undervalued
Chinese currency

o Chinese goods too cheap relative to American goods.

Yi Wen Tsinghua University & Federal Reser October 2010 3/32



A Undervalued Currency?

@ Many annalists believe that the steady increase in America's trade
deficit with China is the consequence of a significantly undervalued
Chinese currency

o Chinese goods too cheap relative to American goods.
o Alleged currency manipulation to deliberately achieve trade surplus.

Yi Wen Tsinghua University & Federal Reser October 2010 3/32



A Undervalued Currency?

@ Many annalists believe that the steady increase in America's trade
deficit with China is the consequence of a significantly undervalued
Chinese currency

o Chinese goods too cheap relative to American goods.
o Alleged currency manipulation to deliberately achieve trade surplus.

@ Why would the Chinese government do that?

Yi Wen Tsinghua University & Federal Reser October 2010 3/32



A Undervalued Currency?

@ Many annalists believe that the steady increase in America's trade
deficit with China is the consequence of a significantly undervalued
Chinese currency

o Chinese goods too cheap relative to American goods.
o Alleged currency manipulation to deliberately achieve trade surplus.

@ Why would the Chinese government do that?

e One popular argument: an undervalued home currency promotes
employment.

Yi Wen Tsinghua University & Federal Reser October 2010 3/32



A Undervalued Currency?

@ Many annalists believe that the steady increase in America's trade
deficit with China is the consequence of a significantly undervalued
Chinese currency

o Chinese goods too cheap relative to American goods.
o Alleged currency manipulation to deliberately achieve trade surplus.

@ Why would the Chinese government do that?

e One popular argument: an undervalued home currency promotes
employment.

o However, selling goods at significantly low prices and holding $ as a
store of value = lending goods to Americans in return for IOUs that
pay negative interest.

Yi Wen Tsinghua University & Federal Reser October 2010 3/32
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@ Many annalists believe that the steady increase in America's trade
deficit with China is the consequence of a significantly undervalued
Chinese currency

o Chinese goods too cheap relative to American goods.
o Alleged currency manipulation to deliberately achieve trade surplus.

@ Why would the Chinese government do that?

e One popular argument: an undervalued home currency promotes
employment.

o However, selling goods at significantly low prices and holding $ as a
store of value = lending goods to Americans in return for IOUs that
pay negative interest.

e Why would the Chinese tighten their belts and lend to Americans when
they are still struggling with very low per capita income? Shouldn’t
they borrow from Americans instead?
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Economic Theory

@ Economic theory of incomplete markets and precautionary saving
provides an explanation.

@ Even though China has had impressive economic growth over the past
30 years, its financial sector reform has not caught up with its
economic growth:

e lack of social safety nets
@ missing insurance markets
e severe borrowing constraints

@ Chinese must save excessively to insure themselves against
idiosyncratic uncertainty, such as bad income shocks, unemployment
risk, accidents, and many unexpected spending needs such as
housing, education, health care, and so on.
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Economic Theory Predicts:

@ When households face large uninsured risk and are subject to severe
borrowing constraints,

@ Indeed, during the past 30 years of rapid growth, China's C/Y ratio
has fallen from 50% in 1980 to 35% in 2008, while China's national
saving rate (I4+NX)/Y has been increasing from 34% to 51% (see
Figure 1).
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@ When households face large uninsured risk and are subject to severe
borrowing constraints,

e not only do they save excessively,

e but their MPS also increases with income growth — That is, the more
income they receive, the larger portion of the income do they save

e in sharp contrast to PIH (Friedman, 1957).

@ Indeed, during the past 30 years of rapid growth, China's C/Y ratio
has fallen from 50% in 1980 to 35% in 2008, while China’s national
saving rate (I4+NX)/Y has been increasing from 34% to 51% (see
Figure 1).

Yi Wen Tsinghua University & Federal Reser October 2010 5/32



Figure 1
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China Not Alone

Consistent with C/Y ratio, China's IMP/EXP ratio has also been
declining, from 1.6 in 1985 to around 0.8 in 2008.

That is, while exports have been growing at double-digit annual rate,
imports have failed to catch up. As a result, trade surplus and foreign
reserves have exploded.

Therefore, data suggest that Chinese may have been saving an
increasingly larger portion of their income (including dollars earned
from international trade) to provide the safety net and self-insurance
not available to them from markets

Similar precautionary saving behaviors have also been observed in
other emerging economies:

Japan (1960-70s),

Hong Kong (1980s),

Taiwan and South Korea (1990s),

but the gigantic size of China makes the phenomenon far more
alarming and astonishing.
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@ Chinese workers cannot invest their savings of foreign currencies
directly in foreign assets.

@ The Gov buys dollars by issuing bonds to retrieve the local
currency—sterilization.

@ Sterilization is equivalent to a situation where Gov meets the savings
demands of residents by selling them bonds and using the proceeds to
purchase foreign (especially U.S.) bonds.

@ If the private sectors want to increase spending on American goods,
in principle they can exchange dollars back from Gov by selling bonds.

@ Therefore, foreign-exchange reserves held by the Gov are effectively
owned by the private sector and they reflect nothing but private
savings of Chinese households and firms.

Yi Wen Tsinghua University & Federal Reser October 2010 8 /32
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Exchange Rate Not The Key

Based on the analysis, the linked exchange rate is not the root of the
trade imbalance.

It is the lagging financial development in China that has created the
problem and only financial development can ultimately resolve it.
Ironically, if Chinese savers were free to put their money anywhere in
the world, there could be a large outflow of RMB into other
currencies and a resulting depreciation rather than appreciation.

By forcing China to appreciate its currency may succeed in
discouraging Americans from buying Chinese goods, but will not stop
the Chinese households from precautionary saving and, consequently,
China will not buy significantly any more goods from America than
they used to.

Thus, such policy proposal has undesirable consequences—it increases
the import prices at the cost of American consumers yet without
stimulating the US exports to China, hurting the welfare of both
Americans and Chinese workers.
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o Caballero, Farhi, and Gourinchas (2008): different regions of the world
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o Mendoza, Quadrini, and Rios-Rull (2009): countries with more
advanced financial markets attract financial capital from countries with
less developed financial markets and maintain positive net holdings of
non-diversifiable equity and FDI.

e Ju and Wei (2010): inefficient financial system may be bypassed by
two-way capital flows.

@ However, this literature does not directly explain the excessive foreign
reserves in China.
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In contrast, this paper explains

@ Why the Chinese saving rate is so high.

@ It is this high propensity to save that has led to the large trade deficit
and foreign reserves in China.

@ Chinese currency has been significantly overvalued, instead of
undervalued

o since the Chinese financial system is incapable of generating sufficient
saving instruments to satisfy the strong asset demand of Chinese
households.

@ Therefore, further valuation of the RMB may lead to catastrophic
disasters in the future once China's capital control is lifted.
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@ two countries—H, F
@ two sectors—domestic (sector 1) and export sector (sector 2).

@ H is small enough so that world price P; not affected by H's exports
and imports (???—needs to be relaxed).

o Fixed nominal exchange rate.
@ There exist capital controls in H: home currencies not convertible.

o this implies two parallel budget constraints (or income accounts).

@ Households can mitigate (bypass) capital controls though working in
both nontradable and tradable sectors

e able to adjust basket of consumption goods for tradable and
nontradable by adjusting labor supply.
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and wife), one works in nontradable sector and the other in exporting
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o A foreign currency—serve either as the means of payment for tradable
goods or as a store of value.

e Continuum of households i € [0, 1]. Each has two members (husband
and wife), one works in nontradable sector and the other in exporting
sector (—perfect risk sharing, can be relaxed for welfare analysis).

e Goods produced in the export sector is for export only (—can be
relaxed).

@ Each household consumes nontradable and foreign goods.

@ A domestic asset with real rate of return 1 4 r;. Because of capital
control, the only means of saving in the tradable sector is $$$.

o foreign reserves are kept by households.
@ Households are borrowing- and short-sale constrained.

@ Households are subject to uninsured idiosyncratic shocks (i), with
support 6 € [0,6] and CDF F(9).
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Technology and Market Structure

o Sector 1: Yi; = K& (A;Ni)' ™", where A, = Ag (1+g)".
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Technology and Market Structure

o Sector 1: Yi; = K& (A;Ni)' ™", where A, = Ag (1+g)".
@ Sector 2: Yo; = ANy

@ An competitive financial intermediary pulls the savings from
households in sector 1 and rents the capital to firms in the
nontradable sector. The competitive factor prices:

I’t—|—5_067t (1)
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Technology and Market Structure

o Sector 1: Yi; = K& (A;Ni)' ™", where A, = Ag (1+g)".
@ Sector 2: Yo; = ANy

@ An competitive financial intermediary pulls the savings from
households in sector 1 and rents the capital to firms in the
nontradable sector. The competitive factor prices:

%
r+0= zx?l: (1)
Y:
Wit = (1—a) 3 © 2)
t
War = Ay

@ Perfect competition and labor mobility across sectors:
e%Wlt = Wh = Ao (1 —I—g)t, where e = relative price of nontradable
(price of good 1 in terms of good 2).
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Households

@ Labor supply is predetermined before 6;(1).

@ Household i's problem

max E Z B {0:(i) [log cne (i) + log ¢ (i)] — an1e (i) — anp: (i)}

subject to
che(i) + (1 + &) se1(i) < (14 re) se(i) + Wione (i) (3)
se+1(i) > 0 (4)
Prcr (i) + (1 +g) mer (i) < me(i) + Py Wagnae (i) (5)
my11(i) > 0, (6)

and ny¢(7), ot (i) > 0.
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Households

Note the following implications of the model:

o If there were no idiosyncratic uncertainty, households would set
consumption equal to wage income in each period in both sectors.
Hence, the trade balance would be zero and there would be no
accumulation of foreign reserves.
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Households

Note the following implications of the model:

o If there were no idiosyncratic uncertainty, households would set
consumption equal to wage income in each period in both sectors.
Hence, the trade balance would be zero and there would be no
accumulation of foreign reserves.

@ If there were no borrowing constraints, households would set
consumption equal to permanent income by borrowing from outside.
Hence, the country would run big trade deficit with F, as predicted by
the PIH.
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General Equilibrium

@ Sequences of decision rules

{ene (i), cae(i), sera (i), meg1 (i), nie (i), nzt(")}:o:()v such that given
prices { P}, re, Wi, Wgt}‘t”:o, these decision rules maximize each
household's lifetime utility.
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General Equilibrium

@ Sequences of decision rules
{cne(i), ca (i), ser1 (i), megpa (i), nae (i), noe (i) }oeg, such that given
prices { P}, re, Wi, Wgt}(tx’zo, these decision rules maximize each
household's lifetime utility.

@ Sequence of demand functions {K;, Ni¢, Nat }5. o, such that given
prices { P}, re, Wiy, Wgt}ct’ozo, these demand functions maximize firms'’
profits.

@ The Iaw of large numbers hold and all markets clear: [ S¢(i)di = K¢,

f”lt = Nit, fn2t )d/ Na¢,
[ Che(i dl + Key1 — (1= 6) Ky = Y1,

[ Creli) d,+fo“ D TV _ vy, (trade deficit = Mesp=Mr).

@ The transversality condltlons hold: lim7 e B KVTVJ; =0 and

i T p% J My (i)di _
IMT 00 B Wy =
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Household Decision Rules

The decision rules of consumption, asset demand, real balances, and
cash-in-hand (x;) are given by

(i) = min { ) 1L )

1t
cﬂozmm{%gj}nf ®)
(14 g)se41(i) = max{w,O}xlt 9)
(1+g) mt;(i) = max {W 0} ot (10)
. 1+r -
o= B gy -

or = o [(1 +g) (er v) Wzo} i '
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Household Decision Rules

@ The cutoff variables {67,,05,} are determined by the following two
equations,

1+g=p(1+r)R(61,) (13)

l1+g= R(65¢), (14)

1+v
where the function R(-) is given by

o 6
R(6%) = /M* dF (6) +/€29* e dF(9) > 1. (15)

o Note 37’1 < 0. That is, with a higher cutoff, the liquidity constraint is
less likely to bind, thus the liquidity value of savings is lower.
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Discussion

o Consider tradable sector: Since R(-) is bounded below by 1 and
above by R(0) = %9 > 1, 3 a minimum Vpin = % — 1 such that if
v < Vpmin, the optimal money demand is infinity (Friedman Rule); and

a Mmaximum Vpyay = %%9 — 1 such that if v > vyax the optimal

money demand for dollars is zero.

olnl+g= lfi R(03,), the LHS is the marginal cost of saving — the
opportunity cost of not consuming the rising income is proportional to
the income growth rate. The RHS measures the effective rate of
return to saving, including the real interest rate (15 ) and the
liquidity premium.

@ In equilibrium the liquidity premium R is an increasing function of
income growth g == "High Growth Leads to High Saving."
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Aggregation

@ By the law of large numbers, aggregate (or average) consumption,
saving, and asset demand are given by

che = D(67)x1: (16)
C — D(G;)th (17)
(14 g) st11 = H(07)xu: (18)
m *
(1+g) =5 = H(B3)r, (19)
t
where D(0%) = [,_p. S-dF (0) + [, dF(6) € (0,1) and
f0<9* 9*_9dF (6) € (0,1). Note D(-) + H(-) =
° Optlma| hours worked {Nit, Nat } can be solved by
WioN: = (1 — H(GT)) x1 >0 (20)
WoolNp, = <1 — H(e;))XQ > 0. (21)
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Aggregate Saving Rate

@ Define p; as disposable income in sector ;:
p1e = rSe + WioNie = X1t — S¢ (22)
M
oot = WaolNor = Xor — Pi’f (23)
t
@ The saving rate for each sector is the ratio of net changes in asset
position and disposable income:

T = Stv1— S _ (1+g)st+1 — st _ gH(07) (24)
01t X1t — St 1+g— H(67)
oy M =M (1+g)mei—me _ gH(63) (25)
P{ o1t Pixor — my 1+ g —H(63)

@ The saving rate is an increasing function of the rate of income
growth, Z—; > 0, provided that g is not too large.

@ Intuition:
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Calibration

@ Pareto distribution,
F6)=1—-6"7
with ¢ > 1 and 6 € (1,00). An infinite value of 6 indicates
life-threaten medical need. But the probability of such events is
infinitely small.
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Calibration

@ Pareto distribution,
F6)=1—-6"7
with ¢ > 1 and 6 € (1,00). An infinite value of 6 indicates
life-threaten medical need. But the probability of such events is
infinitely small.
o With this distribution,

o oon(Esefen )]

@ Set 0 = 1.25 so that the model implied consumption uncertainty
(var(log c:(7))) matches developing economy and the implied Gini
coefficient = 0.4. Let t = one year and

Table 1. Parameter Values
B x 0 % o
096 03 01 003 1.25

S=
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Figure 2
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Figure 2. Saving Rate as a Function of Growth.
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Predicting China’'s Foreign Reserves

Given the average growth rate of export income in China (about 20% per
year between 1978-2009), our model implies a precautionary saving rate of
26% in the tradable sector. Based on this information, multiplying China’s
total exports (P; Y2:) by 0.26 would generate the predicted year-to-year
changes in foreign reserves in the model (Figure 3):
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Figure 3
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Exchange Rate Determination: Thought Experiment

@ The analysis shows that China’s excessive foreign reserves can be
largely explained by precautionary saving behavior.
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largely explained by precautionary saving behavior.
@ Thus, attributing the trade imbalance to a linked nominal exchange
rate and undervalued RMB is unfounded.
@ To further substantiate this conclusion, consider a thought
experiment of relaxing capital controls in China:
@ Dollar supply
S=uwa+0e=275+0e
Dollar demand
D =B —0e=425—0fe;

where 6 = 18. Given e = 7(¥/$), S = $401 billion and D = $299
billion. Trade surplus = $102 billion, about 25% of export income (as
in China).
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Exchange Rate Determination: Thought Experiment

@ The analysis shows that China’s excessive foreign reserves can be
largely explained by precautionary saving behavior.

@ Thus, attributing the trade imbalance to a linked nominal exchange
rate and undervalued RMB is unfounded.

@ To further substantiate this conclusion, consider a thought
experiment of relaxing capital controls in China:

@ Dollar supply

S=uwa+0e=275+0e

Dollar demand
D =B —0e=425—0fe;

where 6 = 18. Given e = 7(¥/$), S = $401 billion and D = $299
billion. Trade surplus = $102 billion, about 25% of export income (as
in China).

@ The market-clearing exchange rate would be e* ~ 4.2(¥/$)
= 40% appreciation as suggested by Paul Krugman.
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Thought Experiment

@ However, precautionary-saving demand for dollars (American assets)
by Chinese households has been ignored. Suppose all workers in the
tradable sector choose to hold dollars as a saving device. This amount
of asset demand for dollars is about 25.4% of the export income (or
0.254 x 401 = 102 billion in our framework), which implies
B = 425+ 102 = 527 and e* = 7(¥/$), instead of 4.2(¥/$).
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@ However, precautionary-saving demand for dollars (American assets)
by Chinese households has been ignored. Suppose all workers in the
tradable sector choose to hold dollars as a saving device. This amount
of asset demand for dollars is about 25.4% of the export income (or
0.254 x 401 = 102 billion in our framework), which implies
B = 425+ 102 = 527 and e* = 7(¥/$), instead of 4.2(¥/$).

@ In addition, if all precautionary savings in China are counted and
translated into demand for Foreign assets, there would be a huge
pressure for dollars to appreciate against RBM. Ex: Assume annual
household saving rate in China is 25% of GDP—about 5 times larger
than the ratio of trade surplus-to-GDP, which translates into
5 % 102 = $510 billion excess demand for $ in our framework. So
B =527+ 510 = 1037 and e* = 10372215 — 21.167(¥/$). That is
more than 200% depreciation.
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Thought Experiment

@ Even if the optimal portfolio of a typical Chinese household is to hold
% savings in dollars and % in RMB, then total demand for dollars from

both sectors 1 & 2 = mzilo = $306 billion, which implies

B =425+306 = 731 and e* = 321> = 12.667(¥/$), a more

than 80% depreciation of RMB.
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Thought Experiment

@ Even if the optimal portfolio of a typical Chinese household is to hold
% savings in dollars and % in RMB, then total demand for dollars from
both sectors 1 & 2 = mzilo = $306 billion, which implies
B =425+306 = 731 and e* = 131275 _ 12.667(¥ /%), a more

2x18
than 80% depreciation of RMB.

@ Further suppose Americans want to invest half of their savings in
Chinese assets. The ratio of personal saving to GDP in the United
States is 2.5%, and the ratio of total trade deficit-to-GDP is 5%, out
of which about 30% is due to imbalance with China. So the extra
supply of dollars in the bilateral exchange market = 0('3355 x 102 =
85, which implies & = 275+ 85 = 360 and e* = 21300 —
10.306(¥/$), still a more than 47% depreciation.
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Conclusion and Policy Implications

This paper offers two insights:

@ China's excessive foreign reserves are not the consequence of a linked
exchange rate or a undervalued home currency, but the outcome of an
inefficient financial system in conjunction with rapid income
growth—typical for all emerging economies.
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Conclusion and Policy Implications

This paper offers two insights:

@ China's excessive foreign reserves are not the consequence of a linked
exchange rate or a undervalued home currency, but the outcome of an
inefficient financial system in conjunction with rapid income
growth—typical for all emerging economies.

@ The fundamental determinates of the exchange rate include not just
excess demand of tradable goods but also excess demand of
international assets. Therefore, taking into account the inefficient
financial system in China and the excessive amount of precautionary
savings of Chinese households, the current exchange rate of RMB has
been significantly overvalued, instead of undervalued.
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Conclusion and Policy Implications

@ Based on these insights, we may conclude that forcing the RMB to
further revalue may not only destroy China's export industry but also
lead to bigger economic disasters in the future when capital controls

are lifted.
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lower Chinese demand for imports, which has been the single most
important force supporting the current world-wide economic recovery
after the subprime financial crisis.
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e A collapse of Chinese asset markets would trigger a world-wide
recession bigger than the aftermath of the Asian financial crisis, given
the sheer size of the Chinese economy and its integration with the
world.
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Conclusion and Policy Implications

@ Based on these insights, we may conclude that forcing the RMB to
further revalue may not only destroy China's export industry but also
lead to bigger economic disasters in the future when capital controls
are lifted.

@ None of the above outcomes can do good to the U.S. and the World
economy. A collapse of China's export industry implies a significantly
lower Chinese demand for imports, which has been the single most
important force supporting the current world-wide economic recovery
after the subprime financial crisis.

e A collapse of Chinese asset markets would trigger a world-wide
recession bigger than the aftermath of the Asian financial crisis, given
the sheer size of the Chinese economy and its integration with the
world.

@ A final question is: If the RMB has already overvalued, why has the
RMB been appreciating in recent years? The answer lies in
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Conclusion and Policy Implications

@ Political pressure from developed world (e.g., US), which has
influenced the market expectations.
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Conclusion and Policy Implications

@ Political pressure from developed world (e.g., US), which has
influenced the market expectations.

@ Capital controls in China. With capital controls, the downward
pressure on the RMB to devalue is never materialized. So the market
analysts all base their expectations of the value of RMB on the visible
excess demand of tradable goods—the current account surplus,
instead of on the invisible excess demand of assets.

@ Therefore, an immediate policy implication for the Chinese
government to alleviate the revaluation pressure on RMB is to relax
capital controls by allowing Chinese households and firms to directly
invest in foreign assets,

e which will help reduce the massive foreign exchange reserves in China
that have caused so much negative attention and problems for China.

e This policy can also pave the way for a floating exchange rate in the
future.
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