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I\/I any have argued recently that the U.S.
economy is being hurt by the Chinese pol-

icy of essentially pegging the yuan to the dollar.
For example, Krugman [2010] states that his
“back-of-the-envelope” calculations suggest that if
there is no appreciation of the yuan, then over the
next couple of years what he calls “Chinese
mercantilism” “may end up reducing U.S. employ-
ment by around 1.4 million jobs.” He notes that the
standard arguments against protectionism do not
hold in a world of less than full employment.

The question of what a Chinese appreciation of
the yuan would do to the world economy is com-
plicated. There are many economic links among
countries, and these links need to be accounted for
in analyzing the effects of exchange rate changes.
This paper uses a multicountry econometric model,
denoted the “MC model,” to estimate the effects of
a yuan appreciation. It will be seen that when all
links are taken into account, the effects on U.S.
output and employment are modest. Krugman’s
job loss estimate does not appear accurate.

The main message from analyzing the model’s
results regarding the overall effect on U.S. output
from a yuan appreciation is that there are two
negative effects that turn out to be quantitatively
important and roughly offset the positive effects.
The first negative effect is that the yuan apprecia-
tion leads to a decrease in Chinese output, which
has a negative effect on Chinese imports, some of
which are from the United States. The second
negative effect is that the rise in U.S. import prices
(from the rise in Chinese export prices) leads to an
increase in U.S. domestic prices. The increase in
U.S. domestic prices results in a decrease in real
wealth and real wages and an increase in the short-
term interest rate, all of which have—other things
being equal—a negative effect on U.S. aggregate
demand and output. It will be seen that the net
effect of the yuan appreciation on U.S. output
and employment is close to zero—in fact slightly
negative.

1. The MC Model

The MC model is presented in Fair [2004], and it
has been updated for purposes of this paper (ver-
sion dated January 30, 2010). The updated version
is on the author’s website [fairmodel.econ.yale.edu/].
The U.S. part of the MC model will be denoted the
“U.S. model,” and the rest of the world’s model
will be denoted the “ROW model.” Sometimes the
U.S. model is analyzed by itself, but in this paper
the entire MC model is used. The methodology
behind this modeling is compared with the meth-
odology of dynamic stochastic general equilibrium
(DSGE) modeling in Fair [2009]. The MC model is
completely estimated by two-stage least-squares
regression. There is no calibration.
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The U.S. model

In the U.S. model, there are three estimated con-
sumption equations, three investment equations, an
import equation, four labor supply equations, two
labor demand equations, a price equation, a nom-
inal wage equation, two term-structure-of-interest-
rate equations, and an estimated interest rate rule
of the Federal Reserve, among others. In the interest
rate rule, the U.S. Federal Reserve responds to infla-
tion and unemployment.

There are a total of 28 estimated equations and
about 100 identities in the U.S. model. The un-
employment rate is determined by an identity; it
equals unemployment divided by the labor force.
In the identities, all flows of funds among the sec-
tors (household, firm, financial, state and local
government, federal government, and foreign) are
accounted for. The federal government deficit is
determined by an identity, as is the federal gov-
ernment debt. There is an estimated equation
determining the interest payments of the federal
government as a function of interest rates and the
government debt.

There are important real wealth effects in the
U.S. model. An increase in household wealth, say
from an increase in stock prices or housing prices,
leads to an increase in consumption. Spending out of
real wealth is about 4 percent per year of the wealth
change. Real disposable income is an explanatory
variable in the consumption equations.

DSGE models like the Gali and Gertler [2007]
model have the property that a positive price shock
is explosive unless the U.S. Federal Reserve raises
the nominal interest rate more than the increase in
the inflation rate. In other words, positive price
shocks with the nominal interest rate held constant
are expansionary (because the real interest rate
falls). In the U.S. model, however, they are con-
tractionary. If there is a positive price shock, the
real wage initially falls because nominal wages lag
prices. This has a negative effect on consumption
demand (because real income is an explanatory
variable in the consumption equations). In addi-
tion, household real wealth falls because nominal
asset prices don’t initially rise as much as the price
level. This has a negative effect on consumption
through the wealth effect. There is little if any offset
from lower real interest rates because households
appear to respond more to nominal rates than to
real rates. Positive price shocks are thus contrac-
tionary even if the U.S. Federal Reserve keeps the
nominal interest rate unchanged. An increase in the
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price of imports of 10 percent in the MC model
with the nominal interest rate unchanged leads to a
decrease in real GDP of about 0.4 percent after
four quarters. A tighter monetary policy would add
to the contraction.

The ROW model

The ROW model consists of estimated equations
for 37 countries. There are up to 13 estimated
equations per country and 16 identities. There are
a total of 274 estimated equations in the ROW
model. The estimated equations explain total
imports, consumption, fixed investment, inventory
investment, the domestic price level, the demand
for money, a short-term interest rate, a long-term
interest rate, the spot exchange rate, the forward
exchange rate, the export price level, employment,
and the labor force. The specifications are similar
across countries. The short-term interest rate for
each country is explained by an estimated interest
rate rule for that country. In some cases, the U.S.
interest rate is an explanatory variable in the esti-
mated rule, where the U.S. Federal Reserve is
estimated to have an effect on the decisions of
other monetary authorities. The exchange rates
are relative to the dollar or the euro. The two key
explanatory variables in the exchange rate equa-
tions are a relative interest rate variable and a
relative price level variable.

The two key explanatory variables in the
domestic price equation are a demand pressure
variable and a cost-shock variable—the price of
imports. In the price of exports equation, the price
of exports in local currency is a weighted average of
the domestic price level and a variable measuring
the world export price level (translated into local
currency using the exchange rate). The weights
are estimated. These two equations for China are
important for the present results. There is no esti-
mated exchange rate equation for China: the yuan/
dollar exchange rate is exogenous.

Although there are 37 countries that have
estimated macroeconomic structural equations, 59
countries in the MC model (counting an “all other”
category) have estimated trade share equations,
and the trade share matrix is 59 x 59. Data per-
mitting, a trade share equation is estimated for
each country pair. In a trade share equation, the
fraction of country #’s exports imported by country
j is a function of the price of country i’s exports
in dollars relative to a weighted average of all
other countries’ export prices in dollars (excluding
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oil-exporting countries). The weights are trade
shares lagged one quarter. A total of 1,302 trade
share equations are estimated. Trade shares for
which there are no estimated equations are still used
in the solution of the MC model; they are simply
taken as exogenous. The trade share data are from
the IFS Direction of Trade data. Quarterly data are
available back to 1960. Although the trade share
equations are all quarterly, the structural equations
for some countries are estimated using annual data.
Interpolation is used when necessary to convert
annual variables to quarterly variables.

There are many links among countries. The
use of the trade shares means that the differential
effects of one country’s total demand for imports
on other countries’ exports are accounted for.
There are interest rate links through the U.S. in-
terest rate affecting some other countries’ rates in
the estimated interest rate rules. In a few cases, the
euro (earlier German) interest rate affects other
countries’ interest rates. Exports are endogenous
for each country, since they depend on the imports
of other countries, which are endogenous. The
price of exports in local currency of each country is
endogenous, since it depends, as noted above, on
the domestic price level and the world price level.
The price of exports in dollars is endogenous
because the price of exports in local currency is
endogenous and the exchange rate is (for most
countries) endogenous. The price of imports in
each country is endogenous because it depends on
the price of exports of the other countries weighted
by the trade shares. Since, as noted above, the price
of imports affects the domestic price level in each
country’s estimated domestic price equation, there
are price links among countries. An increase in the
price of exports in dollars in one country leads to
increases in other countries’ import prices, which
affects their domestic and thus export prices, which
feeds back to the original country, and so on.

Equations for China and robustness checks

The structural equations for China are estimated
using annual data, for the period 1984-2008.
Because the data are not as good and the estimation
period is smaller, less confidence can be placed on
the Chinese estimated equations than on the U.S.
estimated equations. Because of this, some robust-
ness checks are reported in Section 3 using alter-
native specifications for the Chinese model.

The first check concerns the estimated import
equation for China. In this equation, the price of

imports relative to the domestic price level is not a
significant variable, and its coefficient estimate has
the wrong sign. This is contrary to the import
equation for the United States and for many other
countries. In the regular version of the MC model
the relative price of imports variable is excluded
from the Chinese import equation, which means
that an increase in the relative price of imports in
China does not affect Chinese imports. This is what
the data say, but this, of course, could be wrong.
For the first robustness check the relative price of
imports variable was added to the equation, and its
coefficient was constrained to be similar to coeffi-
cient estimates for other countries. The equation
was re-estimated with this constraint imposed. The
first robustness check is to rerun the experiment
using this constrained equation.

The second check concerns the response of
Chinese export prices to the appreciation. Direct
data on a price index of exports for China are not
available, and a series was constructed using U.S.
export prices and the yuan/dollar exchange rate.
Because of this, the weight on the domestic price
level was not estimated in the price of exports
equation for China. It was simply imposed to be
0.5, which is in line with estimated weights for
other countries. For the second robustness check,
the weight was change to 0.8.

The third check concerns the effect of the price
of imports on the domestic price level. The price of
imports is an explanatory variable in the domestic
price equation, and it will be seen that the esti-
mated effect is large. The Chinese appreciation
leads to a fairly large fall in the Chinese domestic
price level. For the third check this effect was
turned off by simply dropping the Chinese domes-
tic price equation and taking the domestic price
level to be exogenous.

The fourth check concerns the effect of a
change in the domestic price level on real output.
For the United States, as discussed above, an inc-
rease in the domestic price level is contractionary,
other things being equal, because of the fall in real
wealth and real wages. Similarly, a decrease in the
domestic price level is expansionary, other things
being equal. This effect is not in the Chinese model
because there are no data on wealth and wages in
the model. If China is in fact like the United States
in this respect, the fall in Chinese output from the
appreciation is overestimated in the basic experi-
ment because the expansionary effects from the fall
in the Chinese domestic price level are not taken
into account. In the basic experiment, Chinese
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output simply falls because of the decrease in
exports. For the fourth check, it was assumed that
Chinese government spending, which is exogenous
in the basic case, is changed enough to completely
offset the fall in output. In other words, it is
assumed that the appreciation has no effect on
Chinese output.

2. The Basic Experiment and Results

For the version of the MC model used in this
paper, trade share data are available through
2008:Q4. The simulation period was taken to be
1999:Q1-2008:Q4. There are a total of 1,604 esti-
mated equations in the model counting the trade
share equations, and the first step was to add the
estimated residuals to these equations and take
them as exogenous. This means that when the
model is solved, a perfect tracking solution is
obtained. The second step was to decrease the
yuan/dollar exchange rate by 25 percent from its
actual value for each quarter. For example, the
actual yuan/dollar exchange rate in 1999:Q1 was
8.2787, and the new value was taken to be 0.75
times this, or 6.6090. This was done for each of the
40 quarters.

The model was then solved with this change
imposed. No other changes were made. For
example, all the estimated exchange rate equa-
tions were left in. To the extent that the predicted
values from these equations are not affected
much, the exchange rates relative to the dollar
do not change much, which means there is also
an appreciation of the yuan relative to other
currencies. For exchange rates that are exogen-
ous, there is an exact 25 percent appreciation of
the yuan relative to these currencies since the
exchange rates are relative to the dollar.

Because of the many links among countries, the
results are not easy to explain. The following is a
step-by-step discussion, but the actual story is in fact
more complicated because of the simultaneity. The
results referred to below are presented in Table 1. The
variables are defined at the bottom of the table and
are defined in the text in the order they are listed
in Table 1. When a variable is said to increase or
decrease, this always refers to the new solution value
relative to the base value. Results are presented for
the fourth quarter of each year. When the variable is
only annual, the results are for the year.

The appreciation of the yuan leads to a
decrease in Chinese import prices (PM,,) which
through the domestic price equation leads to a
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decrease in Chinese domestic prices (PY,,). After
four years, domestic prices are down 15.15 percent,
which is a large change. The decrease in domestic
prices and the decrease in the world price of exports
in yuan (because of the appreciation) leads through
the export price equation to a decrease in Chinese
export prices in yuan (PX.,). After four years,
export prices are down 20.10 percent, which is also
a large change. The dollar price of Chinese exports
(PX$,;) increases, but by less than it would have
had Chinese export prices in yuan not fallen. The
initial increase is 10.81 percent, and after four years
the increase is down to 6.53 percent.

The higher dollar price of Chinese exports
relative to the dollar price of other countries’
exports leads through the trade share equations to
a decrease in the demand for Chinese exports. For
example, exports to the United States (X,,)are
down 3.48 percent initially and 8.34 percent after
four years. Total Chinese exports (EX,,) are down
1.50 percent initially and 4.85 percent after four
years. The fall in exports has a negative effect on
Chinese GDP (YY) which in turn has a negative
effect on total Chinese imports (IM ;).

Turning to the United States, the import price
deflator (PM,,) is higher because of the higher price
of Chinese imports. This leads to an increase in
U.S. domestic prices (PY,) through the domestic
price equation. This in turn leads to an increase in
the price of U.S. exports (PX,,;) through the export
price equation. The increase in the U.S. price level
leads to a decrease in real wealth (44,,) and a
decrease in real disposable income (YD,;). There is
a slight increase in the short-term interest rate
(RS,s). According to the U.S. estimated interest
rate rule, RS, responds positively to an increase in
inflation and negatively to a fall in output. The fall
in output is small (discussed below), and the infla-
tion effect dominates in that the short-term interest
rate is up slightly.

There are both positive and negative effects on
U.S. GDP. Total U.S. imports (IM,,) are down, in
large part because of the fall in imports from
China, which is a positive effect. U.S. exports to
China (X, .,) are down because of the decreased
demand from China due to the contraction of the
Chinese economy. Total U.S. exports (EX,,) are,
however, down only slightly, so there is only a
small effect on U.S. output from export changes.
U.S. consumption (C,;) is down because of the fall
in real wealth and real income, which is a negative
effect on U.S. output. The increase in the short-
term interest rate also has a negative effect on U.S.
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Table 1. Chinese Appreciation of 25 Percent .
(Regular version of MC Model. Deviations from base in percentage -péinis] o

Qi

PM,, PY,, PX. PX3.4
1999:Q4 —24.91 -8.06 —16.89 10.81
-2000:Q4 —24.90 -11.93 —18.65 8.47
2001:Q4 —24.88 -13.94 —19.56 7.25
2002:Q4 —24.85 —15.15 -20.10 6.53
2003:Q4 —24.81 -16.07 —-20.50 6.00
2004:Q4 —24.77 -16.75 -20.78 5.63
2005:Q4 —-24.74 -17.37 -21.03 529
2006:Q4 -24.71 -17.83 -21.21 5.05
2007:Q4 —24.68 -18.11 -21.30 493
2008:Q4 —24.66 —18.35 -21.39 4.82
Qtr PM, PY,, PX,, AA,s
1999:Q4 0.64 0.11 0.18 -0.14
2000: Q4 0.53 0.15 0.20 —0.15
2001: Q4 0.56 0.18 0.24 —0.16
2002:Q4 0.66 0.23 0.29 -0.19
2003:Q4 0.82 0.28 0.36 -0.22
2004:Q4 0.95 0.34 0.43 -0.25
2005:Q4. 1.04 0.40 0.49 -0.28
. 2006: Q4 1.19 0.47 0.57 —0.30
2007:Q4 1.26 0.53 0.64 -0.34
2008:Q4 1.31 0.59 0.69 -0.42
‘ Qtl‘ ; Yus ‘Jus ‘ Ju.ra
1999:Q4 -0.05 = —0.03 -40.8
2000:Q4 -0.05 —-0.05 —68.0
2001:Q4 -0.04 -0.05 —67.1
- 2002:Q4 -0.03 -0.05 -57.1
2003:Q4 -0.04 -0.05 —58.7
2004:Q4 -0.04 -0.05 -60.8
2005:Q4 -0.05 —0.05 —68.2
2006:Q4 —0.04 -0.05 —64.0
2007:Q4 -0.03 —0.04 -54.1
- 2008:Q4 -0.02 -0.03 —43.8

Simulation penod 1999:Q1-2008:Q4.

Xehus EX,, Y My
-348 -1:50 —-0.50 —=0.16
—-5.75 -3.01 -1.23 —0.53
-1.32 —4.10 —-1.75 —-1.02
-8.34 —4.85 -2.30 —1.59
~8.90 —-5.50 —2.97 -2.27
-9.23 —5.84 —3.43 —2.95
-9.32 —6.14 —3.97 -3.63
-9.30 —6.29 —4.32 —4.25
—9.29 —6.62 ~4.45 —4.72
—-9.11 -7.14 —4.64 512
YD, RS, IM,,

-0.12 0.02 —-0.21

—-0.11 0.01 -0.32

—-0.11 001 - —035

-0.12 002 —036

—-0.15 0.02 -0.39 I
-0.17 0.03 —044 . -
-0.19 0.03 0.49

—0.21 0.03 —0.54

-0.22 0.04 @ —0.58

~0.22 -0:59 -

0.03

‘ PM =1import price level, PY=domestic price level, PX =export price level, PX$ =export pnoe leve]mdo]lars, X,J exports from
 itoyj, EX=total exports, ¥=real output, /M = total imports, A4 =real wealth, YD =real disposable income, RS—short-termmterest

rate, C =consumption;, J=employment.
“Units in thousands of jobs.

output, although this effect is small because the
change in the interest rate is small.

The net effect on U.S. output is negative but
small. The decrease is 0.05 percent after one year
and 0.03 percent after four years. The net effect on
U.S. jobs is correspondingly small: a decrease of
0.03 percent (40,800 jobs) after one year and 0.05
percent (57,100 jobs) after four years.

To summarize, the main expansionary effect on
U.S. output from the appreciation of the yuan is

the fall in U.S. imports from China. The main
contractionary effect is through higher U.S. prices
and the fall in exports to China. The net effect on
U.S. output could go either way, and it is in fact
slightly negative. The net effect is, however, very
small, and as a rough approximation one might say
that the Chinese appreciation is a wash relative to
U.S. output and employment.

The present results are certainly at odds with
Krugman’s estimate of 1.4 million fewer jobs if the
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yuan does not appreciate. (This may show the
danger of back-of-the-envelope calculations when
it comes to exchange rate effects!) They suggest
that even if the United States convinced China to
appreciate the yuan, there would be little effect on
U.S. output and employment.

3. Robustness Checks

As discussed at the end of Section 1, four robust-
ness checks were made. For the first, the relative
import price variable was added to the Chinese
import equation. No other changes were made. The
results are presented in Table 2. In this case Chi-
nese imports, /M, are initially higher as the sub-
stitution toward imports dominates the negative
income effect. Chinese output falls more than it
does in Table 1 because of the substitution into
imports. U.S. exports to China, X, ., are now
initially higher rather than lower, as they are in
Table 1. The price effect on the United States is
slightly smaller in Table 2 than in Table 1. This is
because the lower Chinese output in Table 2 vs.
Table 1 leads to a larger fall in the Chinese price
level and thus a smaller increase in the Chinese
export price in dollars. The net difference on U.S.
output and jobs is modest, compared with Table 1.
U.S. output and employment are down slightly less
in Table 2, but the main conclusions from Table 1
are not changed.

For the second check, the weight on the do-
mestic price level in the Chinese export price
equation was changed from 0.5 to 0.8. No other
changes were made from the Table 1 experiment.
The results are presented in Table 3. In this case the
price of exports in yuan falls less and so the price of
exports in dollars rises more. The initial increase in
PX$,; is now 17.59 percent compared with 10.81
percent in Table 1. This results in Chinese exports,
output, and imports all falling more. Also, U.S.
import prices rise more due to the larger increase in
Chinese export prices, which leads to U.S. domestic
prices rising more. U.S. imports from China are
down more because of the higher Chinese export
price. U.S. output and employment are down
slightly more in this case, but again the output and
employment effects are modest.

For the third check, reported in Table 4, the
Chinese domestic price equation is dropped. No
other changes were made from the Table 1 experi-
ment. This leads to a smaller decrease in the
Chinese export prices in yuan because, unlike in
Table 1, there is no effect from a fall in the
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domestic price level on export prices. The increase
in Chinese export prices in dollars is thus larger.
Tables 3 and 4 are thus similar relative to Table 1 in
that Chinese export prices in dollars are higher.
The increase is larger in Table 4 (except for the first
year). The story for Table 4 is thus similar to that
for Table 3, only the differences between Tables 4
and 1 are larger than those between Tables 3 and 1.
U.S. output falls by 0.09 percent after four years,
and employment falls by 137,300 jobs. These effects
are still quite small.

For the fourth check, reported in Table 5, the
output effect on China was turned off by having
government spending offset any contractionary
effects. No other changes were made from the
Table 1 experiment. In this case, Chinese domestic
prices do not fall as much as in Table 1 because
there is no negative demand effect from lower
output. This leads to a smaller fall in Chinese
export prices in yuan and so a larger rise in export
prices in dollars. The price effect on the United
States is thus somewhat larger. Chinese imports do
not fall, and so U.S. exports are larger in Table 5
vs. Table 1. The positive effect from higher U.S.
exports is roughly offset by the negative effect from
higher U.S. prices, and the effects on U.S. output
and employment are similar to those of Table 1.
The estimated effects thus continue to be small.

The results are thus all similar in showing small
effects on U.S. output and employment. Remember
that the results in Table 1 are the ones most sup-
ported by the data, although the Chinese model is
based on a short sample period. Fortunately, the
results are not sensitive to various changes in the
Chinese model. One other check that is interesting
to make is to combine the changes made for
Tables 2 and 5—relative import price variable in
the Chinese import equation and no change in
Chinese output. These results are presented in
Table 6. In this case the effects on U.S. output and
employment are still small, although now U.S.
output and employment are slightly higher at the
end of the period. Comparing Tables 1 and 6, one
might ask why, given that U.S. exports to China,
Xusen» are so much larger in Table 6 than in
Table 1, the U.S. output differences are so small?
The main reason is the negative price effect on U.S.
output. It is larger in Table 6 because the more
expansive Chinese economy has led to a smaller fall
in the Chinese price level and thus a larger rise in
the Chinese price of exports in dollars. The price
effect on U.S. output is clearly an important
property of the MC model.
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~8.81
~13.48
—1591
-17.33
~18.35
~18.95
-19.35
~19.55
~19.55
~19.56

PYy

0.11
0.16
0.19
0.23
0.27
0.32
0.36
0.49
0.46
0.50

Jus

-0.02
-0.03
-0.03
—0.02
-0.03
-0.03
-0.03
-0.03
—-0.02
-0.02

Table 2. Chinese Appreciation of 25 Percent

PX,

-17.22
-19.35
=20.47
~21.11
-21.57
—21.83
—-22.00
~22.07
~22.05
-22.04

PX,,

0.18
0.21
0.24
0.28
0.33
0.39
0.43
-0.25
0.54
0.59

Jus"

~25.0
-38.1
~33.8
-28.6
-33.0
-354
—-428
~38.6
-30.9
-23.7

11999: Q1-2008:Q4.

PXSy

10.38

5.18
4.58
423
4.00
3.90
3.94
3.95

Ad,

~0.14

—0.14

-0.16 -

-0.18
—0.20
-0.22
-0.23
—-0.17
-0.27
_0 °34

754
6.04

Xch.u:
-3.33

—5.31
- 6,55

-1.26

~1.57

=7.71
—7.68
-7.60
-17.57
743

YD,

o1

~0.09
-0.09
~0.10
-0.12
—0.14

-0.15

0.03

~0.18

—0.18

144

-2.81
-3.72
—4.26
—-4.70
-4.88
-5.06
-5.14
-5.39
-5.83

RSy

0.03
0.02
0.02
0.02
0.02

0.03 .

0.02
-045
0.03
0.03

Yo

~1.69

~3.23
-3.91
—4.51

-5.17

—5.44
~5.66
-5
—5.56

-5.59

M,

—0.20
—0.28

-0.29
-0.31
~0.34
—0.37
-0.41
—4.08
-0.47
—0.48

IM.,

3.54
3.92
3.06
1.80
0.41

—0.83

~1.84

~2.60
~3.05

-3.34

. X usich

5.55
6.17
4.46
243
0.41
—1.48
—-3.01
0.14
—4.55
—-4.76

[Relative import price added to Chinese import.equation. Deviations from base in perceniage poinis]
EX.

EX,

0.06

0.10
0.i4
0.15
0.14
0.15
0.10
-0.13
0.14
0.21

—0.15

20,06

~-0.08

- —0.08

~009
—0.10
-0.11
-0.12
0.98
-0.14

‘PM=import price level; PY = domestic price level; PX= export ;pricé level, PX$=export price: level in dollars; X;;=exports-from
itoy; EX=total exports; ¥ =real output; /M = total imports;: AA ==real wealth; YD =real disposabie income; RS= short-term interest
rate; C=consumptiofi; J=employment.

“Unitsin thousands of jobs.
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Ray C. Fair

ighréfaaforpxc,,

n , o Pb’?‘{f‘kom' base in percenrage points)
Qtr o PMer PY, oh PX. ,. PXS,.-;. o Ko EXa Yo M,
1999:Q4 —24.86 -8.22 - —11.81 _ 17 59 —5.58 -2.36 -0.79 -0.25
2000:Q4, -24.85 -12.39 -15.02 - 13 31 . -9.,01 -4.61 —-1.88 -0.82
2001: Q4 . 2482 —‘14.6:,4 - —16.76 10.99° ~11.24 -6.12' ~2.62 -1.55
2002:Q4  -2477  —1608  —1787 950 - —12.55  -7.09  -339  —2.38
Q4 . ~2472 1724 -1876 . 832 . ~I302  -790  -428  -333
<=2468 - —~18.08 - - —1940° .. 747 =13.33 -821  -4.85 -4.26

2465  -1884 ~1998 6700 1318 =849  -55] ~5.15
-24.61 - =19.37 ~20i38 616 ~12.87 —~8:51 —5.86 -5.91
~24.58 —-19.65 ~ =20.57 591 | -12.59. 878 -5.93 -6.46
-24.57  -19.86 -20.72 570  —12.14  -9.33 -6.09 -6.88
Qtl‘ - PMiu PY,,. : PX,s RSus IM,, Xus.ch
1.02 018 . 028 ‘003‘ =034 051
081 . 024 0320 . 0.02 0 —049 ~1.54
083 028 036 002  -0.53 -2.59
1 0.94 033 042 0.03 -0.53 -3.73
1.12 0.40 -0.50 0.03 -0.55 -5.22
1.26 0.47 0.59 004  —0.59 —6.86
1.35 0.55 0.65 0.03 —0.63 -8.13
1.50 0.62 0.74 004  —0.67 -9.07
1.57 069 082 004  —0.70 -9.44
1.60 0.75 0.88 004 -0.70 -9.57
Qe Y Jus T

1999:Q4 -0.09 -0.05 —66.0 °
2000:Q4- -0.08 -0.09  —1084
2001:Q4 -007  -0.08  ~104.8
2002:Q4  —0.05 -007  -863
2003:Q4 -0.06 007 . -83.0
2004:Q4  ~005 = ~006 816 ‘
2005:Q4 . =006  -0.07 . -864
. 2006:Q4 . —0.04 =006 =768

| 2007:Q4 - 0,04 —0.05 -60.5
2008:Q4  ~0.02 -004 " —452

- Si 'ulatxon perlod 1999: Q1—2008 Q4. i
- PM=import price level; PY= domestic price level PX ex’port ‘price level; PX$=export price level in dollars; X; ,—exports from
itoj; EX=total exports; Y =real output IM=total i lmports, AA real wealth; YD=real disposable income; RS =short-term interest
rate; C ——consumpnon, J= employment v
“Umts in ‘thousands: of jobs.
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MACROECONOMIC EFFECTS OF A CHINESE YUAN APPRECIATION

Table 4. Chinese Appreciation of 25 Percent

PX.,

~13.29
~13.25
-13.20
—-13.13
~13.03
-12.92
-12.80
-12.67
~12.52

1240

PX,,

0.35

2001:Q4 L3 033 0.44

0.58

0.76
096
LIS

1.83

~58.7
~112:6
-1323
~137.3
~161.4
-186.8
2222
~239.9
—241.7
-2288

0.25

139
1.62

PX3y

15.61
15.66
15.73
15.83
15.96
16.11
16.27
16.44
16.65
16.80

AA,s

-0.20
-0.26
—0.31
~0.40
—0.48
-0.57
-0.67
—0.78

-0.89

-1.17

Xchu.r

-4.98

=9.21
-12.81
—15.68
-17.79
~19.47
~20.69
-21.69
-22.62

23.11

YD,

-0.17
~0.20
-0.21
-0.27

- =035
. =043
- =0.51
+ ~0.60

-0.64
~0.66

EX,,

=2.12
—4.58
—6.75
-8.53
-10:25
-11.40
-12.62
-13.50
—14.80

16.62

RS.s

0.03
0.02
0.02
0.04
0.05
0.06
0.06
0.08
0.08
0.08

Ych

-0.71
-1.86
—2.84
-3.99
—5.46
—-6.66
-8.12
-9.23
-9.95

10.77

M,

—0.30
—0.52
-0.65
-0.76
-0.92
-1.10
-1.29
—1.48
~1.65
-1.76

(Chlnese PY equaﬂon dropped. Deviations from base: in perceniage polnrs]

]Mch

-0.22
-0.79
—1.59
-2.62
-3.93
-5.37
—6.93
-8.47
-9.81
11.04

X, us,ch

-0.45
-1.49
-2.69
-4.16
—6.25
-8.76
-11.07
~13.15
—14.49
-15.50

EX,s

-0.02
-0.05

—0.04 .

—0.04
—0.12
—0.07
—0.19

-0.09 -

—0.09
0.11

Cus

009

—0.14
-0.17
—0:20

. =0.25
—031

—0.37
~0.43
—0.48

—0.53

v PM ,lmpoﬂ pnce levél PY= domesuc price level; PX =export price level; PX3=export price level in dollars; X ;= exports from

i EX=1otal exports, Y realoutput, IM=total imports; 44 =real wealth; YD =real disposable income; RS= short-tetmmterest
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Qtr
1999:Q4
©2000:Q4
2001:Q4
2002:Q4
©2003:Q4
" 2004:Q4
| 2005:Q4
2006:Q4
| 2007:Q4

Qtr

1999:04

. 2000:Q4
2001:Q4
2002:Q4

. 2003:Q4

| 2004:Q4

2005:Q4
2006:Q4
2007:Q4
2008:Q4

Qtr

1999:Q4

©2000:Q4
" 2001:Q4

2002:Q4
. 2003:Q4
| 2004:Q4

- 2005:Q4-

- 2006:Q4
© 2007:Q4
i 2008:Q4

2008:Q4

' PMch.

-24.91
=24.90
—24.86
~24.82
~24.76
—24.70
—24.64
—24.56

—2448

=24.42
P, M us:

0.65
0.56
0.64
0.79

1.04-

1.26
148

177

. 1.93
2.13

Yus

-0.05
—-0.05
—-0.04
0.03
-0.04
.=0.03

0,04

~0.02
—0.01
-0.01

PYy

-1.74
-11.05
-12.49
-13.13
—13.39
~13.49
—-13.52
—-13.51
-13.47
~13.44

PY,,

0.11
0.16
0.20
0.26
0.34
0.44
0.54
0,67
0.79
0.91

Jus

-0.03
-0.05
-0.05
~0.05
-0.05
-0.04
-0.05

~0.04

-0.02
-0.01

Ray C. Fair

Table 5. Chinese Appreciation of 25 Percent
{No Change in: Chinese output. Deviations from base in percentage poinis)

PXoy

—16.;7;} -

—-1823
~18.88

-19:13.

—19.20
-19.18
—19.12
—~19.04
—18.95
—18.87

PX s

0.18
0.22
0.26
0.33
0.44

055

0.67

081
0,95

1.08

Jus"

—40.9
—68.3
—67.1
—56.9
-51.7
—56.3
~62.0 :
47.1
-29.5
~-159

Simulation period 1999:Q1-2008:Q4.
PM=import price level; PY =domestic price level; PX=export price level; PX$=export price level in dollars; X;;=exports from
itoj; EX=total exports; Y =real output; JM =total imports; 44 =real wealth; YD =real disposable income; RS= short-term interest
rate; C=consumption; J=employment.
*Units in thousands of jobs.
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- PX$y,

11.01
9.02
8.17
7.83
7.74
1.76
7.84
7.94
8.07
8.18

AAys

-0.15
~0.16
-0.18
-0.23
-0.27
-0.32
-0.37
~-0.44
~0.50

=0.66

Xt s

—-3.54
-597
=179
-9.13
-10.06
-10.79

-11.30

-11.71
-12.11

-12:29

YD,

-0.12
-0.12
-0.12
-0.14
-0.18
~0.22

~0.26

-0.30
-0.32

-0.33

EX,,

~1.52
-3.10

-4.33
=525
~6.13
~6.70
-7.29
=1.73
-8.41

~+9.35

RS,

0.02
0.01
0.02
0.03
0.04
0:05
0.06
008
0.08

0.8

Ych
0.00

0.00.

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

IM

-0.22
-0.33
—0.37
—0.41
-0.47
-0.56
-0:66
-0.76
~0.85
-0.91

1M, ch

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

X, us.ch

-0.07
—0.15
-0.18
—0.22
-0.26
-0.32
-0.38
—0.44
—0.50
—0.54

EX,,

—-0.01

~0.01
0.03
0.07
0.11
0.20
021

037
043
0.56

-0.06

-0.09
—0.10
~0.11
-0.13
-0.17
~0.20
-0.24

~0.27

-0.30



MACROECONOMIC EFFECTS OF A CHINESE YUAN APPRECIATION

, Table 6. Chinese Appreciation of 25 Percent
(Experiments in Tables 2 and § combined. Deviations from base In percentage points)

Qtr PM PYen PXy, PX3eh Xehus EXen Yen IMc‘l.
1999:Q4 ~2491. . -7.74 -16.73 11.03 —3.54 -1.52 000 420
2000:Q4 -2488 . =11.04 —18.20 9.07 ~5.96 -3.10 0.00 5.91
2001:Q4 —24.83 —12.48 —18.82 8.24 ~7.78 —4.31 0.00 - 6.54
2002:Q4 -2476 = —13.10 —19.05 7.93 -9.13 -522 0.00 6.73
2003:Q4 —24.69 —-13.36 -19.11 7.85 -10.08 —6.09 0.00 6.76
2004:Q4 ~24.61 —13.45 -19.08 7.89 -10.82 —6.64 0.00 6.73
2005:Q4 —24.54 —13.47 —19.02 7.98 -11.33 -7.21 0.00 6.68
2006:Q4 —2445 = -1345 ~18.93 8.09 —~11.74 —7.63 0.00 6.64
2007:Q4 —24.37 —13.41 —-18.85 8.20 -12.13 —~8.28 0.00 6.60
2008:Q4 —24.32 —13.38 -18.77 8.30 -12.30 -9.18 0.00 6.57
Qur PM, . . PY, PX, AAd,, YD, RS, IM,, Ko EX,, C.s
1999:Q4 0.67 0.12 0.19 —~0.15 —0.11 ‘0,03 -021 0.07 —0.06
2000:Q4 061 - 0.8 0.25 -0.17 .+ —0.11 003  —031 0.15 —0.09
2001:Q4 071- 0.4 . 031 -0.20 —0.11 0.03 -036 - 9.67 026 - —0.10
2002:Q4 0.90 0.31 040 —0.26 —-0.14 0.05 -041 - 9351 0.33 -0.12
2003:Q4 1.17 0.41 0.51 —0.30 —-0.18 0.06 —0.49 9.70 0.49 -0.15
2004:Q4 1.41 0.52 0.64 —-0.35 —-0.21 0.08 —0.59: 9.95 0.55 -0.18
2005:Q4 1.64 0.64 0.78 —0.40 —0.26 0.08 —0.69 9.64 0.63 -0.22
2006:Q4 1.94 0.77 0.93 —0.46 -0.29 0.11 -0.79 9.25 0.81 -0.25
2007:Q4 2.09 0.91 1.07 -0.52 -0.30 0.11 —0.86 8.64 0.87 ~0.28
2008:Q4 2.28 1.03 1.21 —0.69 —-0.32 0.11 -0.92 8.09 0.95 —-0.31
Qtr Yus Jus Ju.vai

. 1999:Q4 —0; 04 . =0,02 -24.9
2000:Q4 -0.02. -0.03 -36.6
2001:Q4 -0.02 —0.02 -28.6

. 2002:Q4 -0.01 —0.02 -19.5
2003:Q4 -0.01 - —-0.01 -17.0
2004:Q4 0.00 0.00 -5.7

- 2005:Q4 0.00 0.00 —4.4
2006:Q4 0.03 0.02 26.6
2007:Q4 0.04 0.04 50.8
2008:Q4 0.04 0.05 61.6

Simulation penod 1999 Q1-2008:Q4.
.PM=import price lével; PY=domestic price level; PX=export price level; PX$ =export price Ievel in'dollars; X;;=exports from
1ito j; EX =total exports; ¥=real output; IM = total imports; 44 = real wealth; YD = - real disposable'i mcome, RS=short-terminterest
| rate; C=consumption; J=employment. : ‘
““Units in thousands of jobs.
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