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Is the renminbi undervalued?

The possible undervaluation of the renminbi is exedd. A survey of the literature concludes
toward a renminbi undervaluation of about 25% &l effective terms. This undervaluation is

not expected to disappear any time soon.
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! This Memorandum relates to the Box "Is the renminbi undervalued?” on p. 57 in W. Suyker and H. de Groot (eds.), “China
and the Dutch economy: Stylised facts and prospects”, CPB Document no. 127, September 2006. This Memorandum
benefited from comments by George Gelauff, Wim Suyker, Gerard van Welzenis and the participants of the international
economics discussion meeting held at CPB on 12 May 2006. | thank Mayke Kok for preparing the figures and tables.
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Introduction

A debate has raged whether and to what extenetimainbi has been undervalued. To answer
this question this Memorandum is first interestethie level of China’s “equilibrium” (real
effective) exchange rate. The relevant exchangeisatefined as the number of currency units
per renminbi. This definition ensures that a risdl)(in the exchange rate corresponds to an
appreciation (depreciation) of the renminbi. Théthe equilibrium exchange rate of the
renminbi is higher (lower) than its actual excharage, the renminbi is said to be undervalued
(overvalued).

Secondly, this Memorandum is interested in the oatlogy to determine the equilibrium
exchange rate. Three approaches are generallyedpplthe literature to determine the
equilibrium exchange rate: the macroeconomic baapproach, the purchasing power parity
(PPP) approach and the extended PPP approach.ddieenonomic balance approach defines
the equilibrium rate as the rate that leads tolrange in international reserves or as the rate
that corresponds to a current account balance ¢gjtia¢ structural domestic saving-investment
balance. The PPP approach defines the equilibrighamge rate as the rate that equalises the
prices of an identical basket of goods and senaté®me and abroad. The PPP approach is
based on the assumption that PPP holds in therlongrhe extended PPP approach can be
considered an intermediate approach between theaR&®Ee macroeconomic approach. In the
long run, the exchange rate between two counthieald move towards the rate that equalises
the prices of (an) identical (basket of) goods seices in each country, but several factors
may act to prevent the actual exchange rate framerging to the PPP-determined level in the
short to medium term. The extended PPP approachlatds the equilibrium exchange rate
after controlling for the influence of these fastor

All studies surveyed in Table 1.1 find the renmittbbe undervalued in real effective terms. An
estimate of 25% undervaluation representing theianeaf the survey seems to be a fair
summary of the current consenduhe renminbi has to appreciate 25% to reach indlibgum
value. A real effective appreciation of 25% of theminbi implies that the currencies of
China’s trading partners will depreciate by as mast33.3% [=((1/(20.25)-1)x100%].

The estimates in Table 1.1 vary widely and shoeldreéated with great caution (Dunaway,
Leigh, and Li, 2006) as China is undergoing spedtacstructural change and as the quality of
Chinese data is poor. In addition, various methogichl problems arise when attempting to

2 Some studies do not subscribe to the consensus view. China still has many capital controls in place and its financial
markets and financial institutions are underdeveloped. Consequently, the consensus 25% renminbi undervaluation in Table
1.1 should be seen under the ceteris paribus condition.
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determine the equilibrium exchange rate in genaral, these problems apply especially to
developing countries such as China.

Table 1.1 Estimates of undervaluation of the renmin  bi
Estimated Assessment

undervaluation year
Coudert and Couharde (2005) 23% 2003 Macroeconomic balance approach
Goldstein (2004) 15-30% 2004 Macroeconomic balance approach
Goldstein and Lardy (2005) 15-25% 2005 Macroeconomic balance approach
Wang (2004) small 2004 Macroeconomic balance approach
Frankel (2004) 36% 2000 Extended PPP approach
Funke and Rahn (2005) 11% 2000 Extended PPP approach
Coudert and Couharde (2005) 18-49% 2002 Extended PPP approach
Penn World Table (PWT 6.1) 77% 2000 against the dollar; PPP approach
OECD China study (2005),
Guangdong-Hong Kong 46% 2000 against the dollar; PPP approach
World Bank WDI 78% 2003 against the dollar; PPP approach
IMF WEO 76% 2006 against the dollar; PPP approach
The Economist 58% May 2006 against the dollar; PPP approach (Big Mac)

Source: Dunaway and Li (2005) and own additions.

The three approaches to measure the extent ofwaldation will be further investigated in
Sections 2, 3, and 4, devoting special attenticheéoChinese situation. Section 5 ends this
Memorandum with a reflection on the short- to meatterm outlook for the Chinese currency.

The macroeconomic balance approach

The macroeconomic balance approach derives anatstiior the change in the real effective
exchange rate needed to bring about equilibriuthérbalance of payment8alance of
payments equilibrium is usually defined in onewd tways: (i) as a situation where the
“underlying” current account position is approxiglgtequal and opposite in sign to “normal”
net capital flows (so there is no change in intéomal reserves) or (ii) when the external
current account balance is equal to the structioalestic saving-investment balance (or some
structural norm, like stabilizing the ratio of feteign assets to GDP at some appropriate
level). In this respect it should be noted heré¢ @tzina’s current and capital accounts are both

% This Memorandum does not take a stand upon how large an appreciation of the renminbi is necessary for meaningful
global rebalancing. The US current account deficit must narrow eventually and this will most certainly involve a significant
depreciation of the dollar (see e.g. Obstfeld and Rogoff 2000, 2004, Blanchard, Giavazzi and Sa, 2005).

4 Remember that payments for imports (exports) lead to a decrease (an increase) in foreign exchange held by the private
sector, to a decreases (an increase) in the money supply and to a decrease (an increase) in offcial reserves, and if the
exchange rate is flexible to a deprecation (an appreciation) of the renminbi.



in surplus’ The persistent “twin surpluses” have resultechindontinuous increase in China’s

foreign exchange reserves.

The macroeconomic balance approach involves thegs.sFirst, a country’s underlying current
account position under the prevailing exchangeisatietermined. This usually involves trying
to remove the effects of differences in relativelical positions between countries and the
delayed effects of past changes in the real ex@heatg. In the second step, a norm is
established, which is an indicator of equilibriumthe balance of payments. In the third step,
the gap between the estimated underlying currestuatt balance and its horm is calculated.
Then, based on a trade model, the change needlee iaal exchange rate (defined as the
relative price term in the trade model) to clode tap is computed, with key parameters being
the estimated price elasticity for the country’paests and imports. The computed change in the
real exchange rate based on a trade model isdraatan estimate of the extent to which the
current real exchange rate may be overvalued cervatlied.

The Chinese trade price elasticities are low. Esiion results by Marquez and Schindler
(2006) suggest that a ten percent real appreciafitire renminbi lowers the share of aggregate
Chinese exports by a half a percentage point. @heesappreciation lowers the share of
aggregate Chinese imports by about a tenth of@eptage point. In this context, the
development during the 1997-98 Asian crisis isrgdting as it provides an almost perfect real
world test of what could happen should a renmimpipiraciation occur. During this crisis the
renminbi’s real effective exchange rate appreciatedbout 22% although the rate vis-a-vis the
US dollar remained unchanged. As a result, Chigals in export market share came to a stand
still. However, this was only for about two yeaFsereafter, low Chinese inflatibneduced the
real effective exchange rate of the renminbi ardujppward trend in China’s export market

share was restored.

The macroeconomic balance approach concludeshihaétent increase of China’s current
account surplus is in part caused by the undertiatluaf the renminbi. Structural adjustments
— including appreciation of the renminbi in realezffive terms- are necessary to deal with the
large current and capital account surplus.

The macroeconomic balance approach is a more ccagdi procedure than the (extended)
PPP approach (see Sections 3 and 4), requiringsiderable amount of information to apply
it. The results from this approach are heavily dejeat several key elements in estimating the

® The Chinese current account and capital account surplus in 2005 reached $160.8 billion and $63.0 billion, respectively
(State Administration of Foreign Exchange, http://www.safe.gov.cn/).

® Rapid adjustment in domestic prices to lower import prices facilitates the adjustment of export prices, leaving the Chinese
economy relatively flexible in the face of exchange rate shocks.
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needed change in the real exchange rate and thitgtaf estimated structural relationships
relating savings, investment, and the current antcbalance. If the structure of the economy is
changing over time, as is particularly the caseCoina, the stability of all of the relationships
used in this approach to estimate the requiredgghamthe real exchange rate becomes
guestionable. The approach’s chief advantage tdttban provide a forward-looking

assessment of the equilibrium real exchange rate.

Financial markets’ assessment of the equilibrium re nminbi exchange rate

Financial markets daily apply the macroeconomic balance approach as follows. Assume that forecasts about the future
bilateral US-China trade deficits™ are already in the market. Assume that the market incorporates a forecast for future
deficits half way between two deficit scenarios: I: high deficit and II: low deficit. Then interest rates and exchange rates
should already have adjusted to the levels that the market thinks will finance the future prospective deficits. If the deficit
turns out betterb than currently expected in financial markets® (i.e. scenario Il is valid), then one would expect US
interest rates to fall and the US exchange rate to appreciate from present levels. In fact, change in interest and

. . d
exchanges rates will occur intra-day.

a Remember that international macroeconomists will care not so much about the US bilateral trade balance with China but about the
overall US trade balance. China is only part of a much bigger problem in terms of the US trade imbalance.

For example, obtained from the Bureau of Economic Analysis monthly news release, http://www.bea.gov/bea/di/home/trade.htm
. For example, obtained from the Bloomberg survey of economists, http://www.bloomberg.com

A caveat is in order, here. The Chinese authorities heavily influence the renminbi-dollar exchange rate as well as the Chinese money

and capital market interest rates.

3 The purchasing power parity approach

It is useful to start the discussion of the PPR@ggh with the Law of One Price (LOP). The
LOP is the foundation for the PPP theory. Accordimthe LOP identical goods that can be
internationally traded should (under certain cdodg) sell for the same price in two different
countries at the same time. Suppose that the saawt product, say a Big Mac hamburger, is
freely traded in two different countries, say Chamal the US. Suppose, furthermore, that there
are no transportation costs, no tariffs or othaderrestrictions (e.g. due to differences in laws,
regulations, and standards (health, safety, consprogection)) that hamper arbitrage between
these two countries, and no stickiness in pricesige firms do no like changing prices all the
time. Under those conditions, the LOP states timptice of the Big Mac in China should be
the same as the price of the Big Mac in the US oreasin a common currency. The LOP for

each individual goodimplies:

PUs,i,t: =St Pchinajit i=1..,N )



wherePchingi t IS the price level of good at timet in renminbi in ChinaRys;; ¢ is the price
level of goodi in dollars in the US at the same time, gnid the nominal exchange rate of the
renminbi. S is the price in dollars for purchasing one renmidgjuation (1) can also be
written ass; = Rys;i t /Pchinai,t t0 give the LOP/PPP equilibrium exchange rate baseig

Mac prices. When the price of the good in the Uirteeto rise above the price of the same
good in China (expressed in a common currencyitlereexpressed in renminbi or expressed
in dollars), it will become profitable to buy thead in the low-price country (say China) and
sell it in the high-price country (the US). Arbigiawill tend to drive up the price in China and
drive down the price in the US. The process shoaltinue until the prices expressed in a
common currency are equalised in the two countries.

In 1986 The Economist magazine began publishingeey of prices of Big Macs in a number
of countries as a guide to whether a currency detior overvalued. The survey started to
cover China in 1992 (with 1996 as an exceptiong Big Mac survey has shown consistently
that the renminbi has been undervalued againstdhiar and the euro (see Tables 3.1 and 3.2).
Policymakers do use the Big Mac survey to supgit ttlaims that the Chinese currency is
undervalued. On 25 May 2006, for example, the BarMPP exchange rate between the
renminbi and the dollar was 0.2950. The actual argk rate was 0.1245. So, comparing the
PPP with the actual exchange rate implied thaCtieese currency was undervalued by 58%
against the dollaf.

Table 3.1 Valuation of the renminbi against the dol  lar based on Big Mac prices
Renminbi
Actual renminbi Implied PPP of under (-) / over(+)
Prices in renminbi Prices in dollars exchange rate the renminbi valuation (%)
14/01/2004 10.18 2.80 0.1208 0.2747 - 56
26/05/2004 10.43 2.90 0.1208 0.2778 -57
13/12/2004 10.43 2.90 0.1208 0.2786 -57
08/06/2005 10.51 3.06 0.1208 0.2907 - 58
09/01/2006 10.48 3.15 0.1241 0.3003 - 59
25/05/2006 10.50 3.10 0.1245 0.2950 - 58

Source: The Economist, various issues, own calculations.

How to read this table:

For example on 25 May 2006, if a Big Mac costs renminbi 10.50 in China and it costs 3.10 dollar in the US, then the PPP exchange rate
would be 3.10/10.5 = 0.2952 dollar per renminbi. Since the actual exchange rate is lower, namely 0.1245 dollar per renminbi, the
renminbi is said to be undervalued. Consequently, the value of the renminbi is expected to go up (appreciate) until it reaches the PPP
exchange rate. The under(-)/over(+)valuation of the renminbi is calculated as follows:

[(Actual exchange rate — PPP exchange rate) / PPP exchange rate)] x 100 = ((0.1245-0.2950)/0.2950) x 100% = —-58%

" An appreciation of 58% of the renminbi implies that the dollar would depreciate by 129%.
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Table 3.2

14/01/2004
26/05/2004
13/12/2004
08/06/2005
09/01/2006
25/05/2006

Valuation of the renminbi against the eur 0 based on Big Mac prices

Renminbi

Actual renminbi Implied PPP of under (-) / over(+)

Prices in renminbi Prices in euros exchange rate the renminbi valuation (%)
10.18 2.74 0.0955 0.2695 - 65

10.43 2.67 0.0998 0.2558 -61

10.43 2.83 0.0907 0.2710 - 67

10.51 2.96 0.0987 0.2817 - 65

10.48 291 0.1027 0.2778 -63

10.50 3.10 0.0973 0.2950 - 67

Source: The Economist, various issues, own calculations.

The term PPP in the proper sense of the word cesriota basket of goods rather than a single
good. Unfortunately, the actual calculation of Rf2Bed on a basket of price levels which is the
preferred method to determine equilibrium exchamages— known asabsolutePPP applied to
price levels- is rather problematic. The biggest problem isck laf price level datd.Only if

the actual price data of the same goods traded guiffierent countries are available can the
true PPP exchange rate level be calculated. Intiagtever, the sole clear-cut example where
one can easily apply this calculation seems tolmeHconomist’'s Big Mac survey.

Absolute PPP can also be applied to price indiCafulation ofabsolute PPMased on price
indices is much easier as it requires no actuakpgsearch. All countries publish several types
of price indices, such as the consumer price if@&X), the producer price index (PPI), the
GDP deflator, the unit labour costs price indeg,.ell of these indices are constructed in
different ways, and emphasise different aspectseo&conomy. The exposition below focuses
on the CPI. The CPI is usually constructed as ghted average of the prices of individual
(groups of) internationally traded as well as inggionally non-traded products, with the
weights representing the share of income spenbhgdholds on a particular product in some
reference year. Suppose the US CPI is denotegddyyand the Chinese CPI is denoted

by Pchinat @nd is constructed in the same way (this need etid case, which of course is a
potential cause of PPP deviation). HisolutePPP exchange rate equates the CPI in the two
countries if expressed in a common currency, sbtheapurchasing power of one unit of a
currency would be the same in the two countrieg folhmula for absolute PPP is:

PUs,t =St Pchinat 2

® The only source which provides useful price level data is the International Comparison Program (ICP) with a Global Office
housed by the World Bank. It produces internationally comparable price levels, economic aggregates in real terms, and PPP
estimates that inform users about the relative purchasing power of currencies. Unfortunately, no suitable price data are
available for China. See http://www.worldbank.org/data/icp/index.html for more information on the ICP.



Alternatively, equation (2) can again be writtethithe absolute PPP exchange rate in front:

St =Rys,t/Pchinat -

For developing countries with relatively low incomeels, it is natural for the currency to be
somewhat undervalued. One reason for the curreve}d in developing countries to be
undervalued is that since the domestic price lewetisese countries start and stay at relatively
lower levels, the PPP (equilibrium) exchange rédegined as foreign prices divided by
domestic prices) start and stay at relatively higeéeels (so the degree of undervaluation is
relatively large).The extended PPP approach wiitiad for the predicted influence of
differences in income levels, etc. (see Section the extended PPP approach). That prices are
relatively low in China is not a surprise. Pricésmany manufactured goods may be equalised
by international trade, the price of labour whishmportant for the price of non-traded goods is

not equalised.

Real bilateral exchange rates

Another way of stating the proposition that abseBRPP holds is to say that the real exchange
rate is constant in the long run. Previously inaun (2), | derived the nominal exchange rate
between two countries consistent with absolute RRRthat basis, | can now define the level of
the real (bilateral) exchange rate, gaws the difference between the nominal exchartge ra
and the price indices of the two countries.

at =St *(Pchinat /Rus,t) Of in logarithmsag; = st -(pus;t - Pchinat) 3

This bilateral real exchange rate then providesasure of the deviation from absolute PPP
based on price indices between the two countries.ekchange rates are again expressed in
such a way that higher values constitute a stroregeninbi. The development of the bilateral
real exchange rate measures the evolution of Ghis@ahpetitiveness relative to the US. More
specifically, if the real exchange rate of the r@bhin equation (3) increases (decreases), this
implies that the higher (lower) price of the reniim terms of dollars is only partially offset

by differences in price developments between thaktbChina, so that China has become less
(more) competitive compared to the US.

A simple, but quite convincing, demonstration dtrelationship based on equation (3) is

shown in Figures 3.1 and 3.2. The bilateral reaharge rates depict the renminbi exchange
rate deflated by the CPIs of the US (Figure 3.1thereuro area (Figure 3.2) and China. The
exchange rates in Figures 3.1 and 3.2 have beétatbby the CPIs shown in Figure 3.3. Of

° The Balassa (1964)-Samuelson (1964) effect results since non-traded goods and services enter the calculation of PPP
(see for more the discussion Non-traded goods and services in Section 4).
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course, for absolute PPP based on price indicesefeetion of the base year becomes all
important™® June 1995 is chosen as the base year becausep@giged its currency to the
dollar in the beginning of July 1995.

The bilateral real exchange rates of the renmiabehundergone some large swings. Between
June 1995 and January 1998 the renminbi appreaiatee than 8% vis-a-vis the dollar
because China’s inflation rate generally exceellatdf the US. Between January 1998 and
August 2006, however, the renminbi depreciated BBb% against the dollar on a real basis
because China’s inflation rate was generally lothian that of the US. Furthermore, the
renminbi depreciated almost 16% in real terms agaire dollar since the beginning of the
dollar peg in July 1995. The figures also show trad nominal basis, the renminbi appreciated
only 4% against the dollar since the beginninghefdollar peg.

Figure 3.1 Dollar per renminbi
225 9 1995 June = 100

200 A
175 4
150 A
125 4

-,
100 - J — -

7 - M etk A A ST ANV A W
Py -~ ’\»/\\/

75 A

50 - -

25 +
1990|1991 (1992|1993 (1994 | 1995|1996 | 1997|1998 | 1999 | 2000|2001 | 2002 | 2003 | 2004 | 2005 | 2006

——Nominal ---Real

 The comparison against June 1995 depends on selecting a base year that is deemed to represent an equilibrium.



Figure 3.2 Euro per renminbi
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Figure 3.3 Consumer price index (12-month percentag e change)
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In practice, countries are more interested in #egal development of their competitive
position, not just relative to one country in peutar. More than half of the Chinese exports go
to markets other than the US. Thus a strategy démualuation by China to boost its exports

should depend not just on the renminbi’s exchaageagainst the dollar but also on its
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Figure 3.4
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effective (trade-weighted) rate against the cuirieshof all of its trading partners. The real
effective exchange rate does just that, by calinigat weighted average of the bilateral real
exchange rates. It plays an important role in gddicalysis as an indicator of the
competitiveness of domestic relative to foreigndmo

Figure 3.4 below shows the evolution of the rea aaminal effective exchange rates for China
over the period 1994 until notv.

Real and nominal effective exchange rate s for China (broad, monthly averages; 2000=100)

2000 = 100

1994

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

—— China (nominal) —— - China (real)

As the figure makes clear, there is not a big déffiece in the development of the real versus the
nominal effective exchange rate for China. Therdaadsvever, an overall upward movement in
the real effective exchange rate of the renminkéetinable over the period January 1994-
September 2006. The Chinese effective exchangdaatdeen appreciating from 1994 to 1997
because of Chinese inflation which peaked in 19@#r 1994, the peg to the dollar has been a
nominal anchor, leading to a fall in Chinese inflatwhich stabilised in turn the effective
exchange rate of the renminbi. Furthermore, theeelarge upward movement in the real
effective exchange rate owing to the Asian crisig] a large downward movement after that.

* The Bank for International Settlements (BIS) has recently changed its effective exchange rate indices (Klau and Fung,
2006). Furthermore, the data are for the first time available on its website on a regular basis at
www.bis.org/statistics/eer.htm. The new BIS effective exchange rates now cover 52 economies using time-varying trade
weights. The BIS has also made statistical adjustments for China’s trade that take account of Hong Kong SAR's significant
role as an entrepdt for the mainland, as well as the partial reporting of trade between China and Taiwan due to the
transhipment via Hong Kong SAR.
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During the 1997-98 Asian crisis, the renminbi’sl reffective exchange rate appreciated by
about 22% although its bilateral rate vis-a-vistt& dollar remained unchang&dThis

effective appreciation was caused by appreciatisfawis the currencies of the other dynamic
Asian countries (these countries devalued theirinahexchange rates against the dollar) while
inflation was clearly less than in those countridse real effective exchange rate of the
renminbi appreciated until 2001 and depreciatechf2®01 to 2004, largely reproducing the
fluctuations of the US dollar. Since the beginnii@005, there is a small upward movement
discernable in the effective exchanger rates oféheninbi. During the first half of 2006,
however, the effective exchange rates of the rebimiere slightly depreciating again. In the
beginning of the second half of 2006 the effecéixehange rates of the renminbi have slightly
appreciated.

The extended purchasing power parity approach

The extended PPP approach can be considered améuliate approach between the PPP and
the macroeconomic approach. In the PPP approachararg actual exchange rates with PPP
exchange rates indicated whether a currency isrund®vervalued. In the long run, the
exchange rate between two countries should movarttsithe rate that equalises the prices of
(an) identical (basket of) goods and services ahemuntry. While PPP holds in the long run,
several factors interact in the short to mediummtey prevent the actual exchange rate from
converging to its PPP-determined level. The extdri®leP approach controls for the influence
of these factors. The extended PPP approach cegsulege equilibrium real effective exchange
rate, taking into account the predicted influentthese factors. A single-country extended PPP
equation is usually specified as follows (Dunawsasigh and Li, 2006):

log(REER ) = ag + a1 xlog(Relprod; )+ ao x NFAratioy +a3 xOthef + & (4)

whererekR is the measure for the real effective exchangefaatthe home countryRelprod is

the productivity of the home country relative te tiest of the worldyiFAratiois the ratio of the
home country net foreign assets (NFA) to some gpjate scalar; andtherrepresent a

collection of different variables that have beeedis previous studies. Generally, in studies
for developing countries including ChirkRgeR is based on relative CPls adjusted for exchange
rates (see Section 3), because CPlIs are mostyreadilable price indicesRelprod is often

proxied by the ratio of the CPI to the PPI for timame country relative to the CPI/PPI for the
country’s major trading partners. The presumptgthat this ratio proxies changes in the
relative price of tradables to non-tradables, asRRI consists of mostly tradables while the CPI

*2 The renminbi appreciated much more in effective terms than in nominal terms owing to the heavier weights on many
depreciating Asian currencies during the Asian crisis.
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consists mostly of non-tradables, and that theserédatively close link between changes in this
ratio and changes in relative productivity. Howevbere are many reasons to believe that there
is not such a close link in the case of China {seéheadindNon-traded goods and services
below), as well as in many other countries. Altéimgdy, Relprod can be measured directly be

the ratio of GDP per worker in the home countratigk to that of its major trading partners.
TheNFAratio is meant to capture the influence of capital flmmsthe equilibrium exchange rate
(see the headinijet foreign asset positiotelow). Empirically, it is often measured as the

ratio of NFA to GDP or to exports. Thehervariables include such things as the terms of trade
(see the headingermanent shifts in the terms of trageglow) and a measure of external
openness usually defined as the ratio of totakttadSDP.

To understand some of the deviations of long-ruR PRthe context of China for which the
researcher might want to control, it is most fulitb examine again in more detail the many
assumptions needed to invoke the LOP for individiealds on which PPP is based.

Transaction costsAn obvious reason for a failure of the LOP (amalstof PPP) is the existence
of transaction costs, including shipping costsyiaace costs, tariffs and non-tariff barriers, etc.
Any such transaction costs will impose a band watttund the LOP/PPP exchanges rates
within which arbitrage is not profitable. The bamidith will vary from one good to anoth&t.

Differentiated goodsThe LOP requires homogenous goods. In practiog,feev goods are
perfectly homogenous. Wines differ not only froneaountry to another, but even per region
and vineyard, a Toyota differs from a Mercedesigfa@e many different varieties of tulips,
etc.. As differentiated goods are lumped togethemconstructing price indices, it is no
surprise that PPP does not hold.

Fixed investments and threshal@efore one can take advantage of arbitrage oppitigs,
economic agents usually have to incur a fixed itnmest cost to do so, such as establishing
reliable contacts, organize shipping and handliayge a distribution and service network, etc.
In addition to the transaction costs imposing adbardth, the sunk cost of investment
associated with engaging in arbitrage ensuredriddérs wait until sufficiently large
opportunities open up before entering the market.

Permanent shifts in the terms of tradkermanent shifts in the terms of trade betwesdett
goods take place, such as the upward shift thatroeet due to the rise in the price of oil
recently. Oil can have very different weights ie firice indices of two countries, particularly if

3 One measure for the extent of these types of transaction costs is the deviation between cost, insurance, and freight (CIF)
and free on board (FOB) quotations of trade.
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PPIs rather than CPls are considered. An oil priodumountry will experience a real
appreciation of its currency when the relative @ia€ oil goes up, whether in the form of a
nominal appreciation of the currency or in the farhan increase in the PPI. Qil importing
countries such as China face a real depreciati@nwie oil price rises.

Non-traded goods and servic&¥hen invoking the LOP to derive PPP, it was iy

assumed that all goods entering the constructigheoprice index were tradable. In fact, a large
share of our income, perhaps as much as 60 tor7@epeis spent on non-tradable goods, that
is on products or (more frequently) services tlffgtotively cannot be traded between countries
and for which arbitrage, which drives PPP, is ragtgible. The bias introduced in PPP based on
the distinction between traded and non-traded gaokisown as the Balassa (1964)-Samuelson
(1964) effect. Growth of developing countries’ inm®is generally associated with increased
productivity in traded goods, which then fall inger relative to non-traded goods. In other
words, the relative prices of non-traded goodeims of traded goods rise. Since the price of
traded goods are tied to world prices, a rise énréative price of non-traded goods can only
mean an increase in the price of non-traded gasldsve to world prices. Consequently,
domestic prices tend to rise faster than pricekarrest of the world, leading to an appreciation
of the real exchange rate, the now classic Bal&ssadelson effect. Developing countries with
strong growth rates normally tend to have an upvmld in their relative prices and therefore
in the real exchange rate of their currencies. Sotimtries often show trends of real
appreciation in their currencies. Most PPP studigslude that in the case of China, however,
the real effective exchange rate has not appretiatine with what might be predicted by the
Balassa-Samuelson effect. This lack of strong Bal&amuelson effect is then used to

conclude that China’s currency is undervalued.

There are two basic reasons why there may notdh@iag Balassa-Samuelson effect in China
(OECD, 2005). First, a key assumption underlyirg Balassa-Samuelson effect may not apply
in the case of China. The Balassa-Samuelson a$felependent on an economy being at full
employment or very high level of employment. Thimdition is necessary in order to get rising
wages in the traded goods and services sectoodsdivity in that sector increases and to get
a significant spillover of this wage increase itite non-traded sector. With a large amount of
unemployment and underemployed labour (estimatée tbt50-200 million workers) China
does not come close to fulfilling this conditiore¢ause of a large body of available labour,
increases in wages and consequently increasesguger prices in China do not follow
increases in productivity as closely as in othangition countries. Second, elements of China’s
CPI, such as utility prices, are still under goveemt control, housing costs are imputed based
on prices in rental markets that are not yet fdibyeloped, and there is mismeasurement of
price increase, especially in the CPI, becausewsde@djustments for improvements in quality
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particularly of durable goods are not made. Likisation of price controls in China have
affected the CPI and the PPI by different amountsat different times, with the resulting
changes in the ratio of the two price series pa@tymmisinterpreted as changes in productivity.

Composition issue$n deriving the PPP exchange rate, | assumedhbatrice indices in the

two countries are constructed in an identical viayractice, this is not the case. Not only do
the weights for different categories differ per otvy, but also the types of goods associated
with each category. Obviously, these constructiffierdnces can cause deviations from PPP,
even when the absolute LOP holds for every ind@idjood. When dealing with many
countries, as is the case when real effective exgihaates were calculated, these problems are
exacerbated.

Net foreign asset positionk addition to above causes of PPP deviationsinaber of other
variables can be included to help explain deviatiom PPP, such as for example a country’s
net foreign asset position to proxy for cross-bodpital flows. China’s external financial
position might play a prominent role in explainidgviations from PPP. China still has many
capital controls in place (The Economist, 2005k) @& financial markets and financial
institutions are underdeveloped (Setser, 260Bhe question is what would be the renminbi
equilibrium value if the capital controls etc. weret in place. This might seem a hypothetical
guestion, but greater renminbi flexibility in thetdre is likely to involve greater capital market
openness. One might discover that the equilibrienminbi rate is much weaker (the renminbi
would be much less undervalued) than currentlysaged if massive capital outflows would
occur from opening up the capital account. So #terg to which the lack of international
integration of the Chinese financial system mighté&levant to understand some of the
undervaluation of the renminbi. The equilibrium lexnge rate of the renminbi might not be as
high as currently predicted, and the degree of tvadigation might be much less.

Concluding, the extended PPP approach requiresifesmmation than the macroeconomic
balance approach, but more information than the &#iPoach. However, similar to the PPP
approach it is essentially backward looking in ih&icuses on past behaviour of the exchange
rate. The extended PPP approach is also subjeecblbems concerning the stability of
underlying relationships as is the macroeconomiarue approach, as well as having its own
problems associated with determining which cau$éewiations from PPP should be
controlled for and how they should be measured.

 One key risk that has recently emerged concerns the overheating in the real estate markets across major cities in China.
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The renminbi’'s outlook

The diverse estimates of renminbi undervaluatiennet surprising given the difficulty in
determining the equilibrium renminbi value. Moreguie various approaches are difficult to
apply to developing countries including China.IStile renminbi at the moment is probably
undervalued, according to the macroeconomic balandeghe (extended) PPP approach. Of
course, a real appreciation of say 25% of the rehimtoward a long-run equilibrium could be
accomplished with no change in the nominal exchaatgs of the renminbi. How? A Chinese
inflation rate of 2.5% in excess of its tradingtpars would be enough. However, such an
excess inflation would have to continue for atiehs next decade, a situation which seems
unlikely. The implication is that the resolutionttee undervaluation is likely to involve nominal
appreciation of the renminbi as well.

The above reasoning needs two qualifications. RinetPeople’s Bank of China (PBo€jhe
central bank of China frequently intervenes in the foreign exchange mgid buy dollars and
sell renminbi to keep the renminbi from increasmgalue with respect to mainly the US dollar
(China would otherwise loose competitiveness). Thiacreasing the supply of renminbi in the
foreign exchange market, driving down the renmmmbélative value, and increase the demand
for US dollars, driving up the US dollar’s relativalue. The process also expands China’s
monetary base and risks generating inflation. ét, fdis mechanism will prevent China from
realizing in the (very) long-term a trade advantfigen its stable exchange rate, because a
rising inflation rate will eventually dull Chinaompetitive edge.

Second, because China now has a more flexible agehate, there is also a domestic price
(exchange rate) risk involved in holding foreigmremcy (predominantly dollars), making such
holding capital uncertain. There is a genuine &t concern with the Chinese authorities of a
collapse of the dollar that would lead to a largpital loss on China’s official investments in

US Treasury bonds and other assets as cases tlofegieign governments withdrawing
balances of dollars on political, economic or otteunds. Any large attempt by the Chinese to
sell US Treasury bonds (etc.) would probably tuiings and exchange rates against them.

Is the renminbi likely to appreciate 25% anytimersagainst major currenciésFigure 5.1
draws the spot and the one and five year non-dele forward exchanges rates of the dollar
and the euro in terms of renminbi and calculateskets expectations of renminbi appreciation
implied by comparing the spot and forward exchamges. Importantly, observe that for Figure
5.1 the exchange rates are expressed as normaligdjin the foreign exchange market

5 The renminbi is anchored to a currency basket (including dollar, euro, won and yen). The weights attached to each
currency are not specified. Daily changes of the renminbi against the dollar are limited to +0.3%.
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(renminbi per dollar and renminbi per euro) whislin contrast to the definition of exchange
rates used in Sections 1 to 4. The renminbi apgtettionly about 2.6% since 21 July 2005
against the dollar up to 1 October 2006 followingr@’'s 2.1% renminbi revaluation on 21 July
2005, in spite of soaring Chinese trade surplusesrd US trade deficits and complaints from
the US that the renminbi is undervaldéd.

Figure 5.1 The short- to medium-term outlook for th e renminbi against the dollar and the euro
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The PBoC has recently permitted slightly greatélydelatility in the renminbi-dollar rate and
allowed a series of record highs for its curreHcyhis has fuelled predictions it will widen the
current 0.3 per cent daily trading band and allawaae rapid appreciation. More realistically,
though, is that the Chinese like to move step-lp-sind will probably move slowly for a while,
halt, and see what has happened. If the situaiems to be propitious, and apart from other
developments in financial mark&tsthen the Chinese will move on.

*® For small values, the appreciation of the renminbi is approximately equal to the depreciation of the dollar. For larger

values this is no longer the case.

" The reform of the foreign exchange market has gained momentum as well.

*8 Financial markets will determine the dynamics of global adjustment, in which the renminbi might play a crucial role
(Obstfeld and Rogoff, 2000, 2004, Euroframe, 2005).
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