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aspects of the monctary
(Chow, 1987; Szapary, 1989),
F:;ri-»;ins., 1988 Yi, 1990b). hgquwdity overhang and monctization (Feltens
inand Ha, 1991). The present paper estimates the demand for money
in China using annual data for the period 19352-1989 and quarterly data
or the period 1983-198Y. The objective is to find money demand models
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Abstract

oney in China is estimated separately for the periods hefore and after the
arm. Besides the traditional transac tions demand vanable, the expected rate of
asure of the opportumty cost of holding money) and the monetization

o incarporated into the demand tunction. The prehminary results show thin

money in China h
Adding the monetization and inflation expectation vanables mnto the

i« enhanced significantly aits explanatory poswer.

s s.‘h;mg-.::l in respanse to the institunional changes during

1. Introduction

There are a number of articles in the recent literature that discuss various

and banking systems in China: money demand
inflation (Feltenstein and Farhadian, 1987

:::'I:;‘r:ﬂf T;df'iiirﬂli;l_l: :;li'. }'?llcctillg the profound i.ﬂhiilltltim];_-l'l changes
The ‘ra!fu‘_: ‘nh"l‘niutllmntl1'”-b ""-*-T-UT Llu.rmg the cconomic reform 1n t.h': 1980s.
ke important L‘h‘"‘:f? ;P-LI.P-L, utdt_i:a to the I]tr:rnu}ru: 15 the tul_lvm,ug. First,
discusse, -rhﬂﬂ“&'-hfvriﬁtfkb‘ ol _tlhh_r .'Lli.'.l'l'lk‘l.[ld for money 10 China are
Spects of the {'hin.;:;[tLH.L..thlr‘“fh*rh“ﬁﬁ originate from the unigue
Sonomy. Second. it i:—ﬂh} ‘h'fi. m. a centrally phi_nns:LL underdeveloped
Pofoundly dll[lllu: N " 11'1101..1. N ll};tl Lhe th‘ljl"li.tl'lld for money has uhungud
Nent of (he cantial hiw [c _m m. lhe monetization process. thln; ¢stablish-
Movide ¢noyp cv;!w tTk' tuul. ?.hl: rapid growth of the private scctol
SiMmated separ, WL__L':"“_‘- to jusuty that the demand for money should be
L Mongy dt:ll'rillhil}- lor ,[h"' periods before and after the retorm. Third.
d | 1m:i::“:':l“:l[:f”'lfi are derived for the Im:mi-ruf.nrlm:Ll cconomy.
el e of i"lllulin *'T“-i-dttmn:-'. l..il..‘ll]llllltl variables (Chow, 1987), Eht‘
Voand e mulu:ltli-t-ﬂh' a measure of the opportunity cost of holding
zation process are also incorporated into the



As a resulty the explanatory power of th
as ‘im:n:az:td significantly. Although this Pape

lems addressed here are quite commg
on Chil"fﬂ L‘Jl'l],'\' d ﬂndfﬂf dc\-‘clﬂpiﬂg l;'l.,‘ﬂl'lt‘ll‘l‘lii.‘!'é,

naper discusscs some important characterist;
‘0 a centrally planned, developing Ceanomy. Sectio

.« that the moncy demand function hf“ I.:hﬂ“gcd N response to :]hjl
'_f‘"gl-m-t H-I changes during the reform. Section 4 explaing the data
In“:j“;:-.mt?:s pil‘Pﬂ- Section S derives the money demand 1'uncnt,n5 ;:‘;
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cents the estimation results. Section O offers a brief Summary
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> Some problems related to the demand for money in China

In macrocconomics the demand for money 1s dernived from utility ang
profit maximization of economic agents. In the case of China som,
assumptions of the maximization process might be questionable. In )
«ection we address some important issues related to the money demand i,
China. Thesc problems are cither deeply rooted in a centrally planncd
cystern or in the intrinsic aspects of a developing economy.

2.1. The lack of financial securities

The concept of demand for money is well dehned when people have
alternative ways to invest or store their wealth. In the West the demand
for money means people’s willingness o hold money instead of bhonds.
stocks, real estate and other types of investment. In China most of these
investment alternatives are either unavailable or insignificant, excepl that
most farmers invest a large proportion of their wealth in constructing
houses in rural arcas. Financial and real estate markets in China arc atd
very primitive stage. By the end of 1989 the total amount }‘Jf bonds
(including government bonds, key project bonds, local enterprist bonds
and all other bonds) was 110.5 billion yuan. The total amount B
outstanding stocks (the book value, not the market vilue) was 4'111 hl.ltl.l'“.;:
vuan. The sum of bonds and stocks was only aboul 109 of M2, u "‘d
was 10920 billion yuan at the end of 198Y (Statstical Yearbook o] ¢ ’::Huhi
1990). Obviously, cash and bank deposits are the primary ways “‘t l:m
nancial assets for consumers and firms. However, h“"'“l,"" "‘“','?_ ILL'I’ML'II
stocks appear 10 be gaining as o percentage of the otal financkit ¢

hu]dlngh.

i}

: i b & tuL'qr" l.’lt h

Docs the coneept of demand for money make sense, in the me, 10

other fnancial securities? To answer this uestio ditics=no %
o _ . :
simplicity, that only two assets exist: money and commt

- .+ eaping and OLher b
cunities (s assumption is close to the reality in China and

- THE DEMAND FOR MONEY IN CHINA
ATING 2
E.;;nnml"i“ﬁ}' In these cocumstances the traditio
]11,;1|-|._;:,,Jrﬁlrl:l1 AR lh::' transactions and precautionary dem;
~ still valid, A typical consumer faces the decision of hy A
o wealth between ITILH‘IL‘T:.‘ILlI'lﬂ consumer goods, The 1
_ iti t'ulr money is a function ot income and the precautionary demand
dfﬂ”m, ion of the interest ratc or some other measure of the Opportung
. mm:l“rldillt! money. The fact that money is the only financiy) -m.-hhl
cosl ”t_ : I:;mtl the .Lm;,h.rﬁih- as long as pcm.‘slu have t.:wnauﬁwr go0ds -:m :n
not 5] The lack of financial sccuritics becomes problematic when
ds are not available and there are forced savings.

nal theory of
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s Are there forced savings and a monetary overhang in China?
1 AL -

and Ha (1991) have estimated the extent to which the price
[_jrfﬂSCLt in Cluna and have .Shnwn that the _Lh:clinc in observed
come velocity of money was rduu:'m uwnlumary‘ savings by households.
They constructed a ‘true price II‘IH‘E'.‘-Z, by *r'u'l‘.IIEh they were able to
demonstrate that the ‘true” velocity of money 1s statistically constant. By
he end of 1988 the true price index was [14 percent higher than the
official index. assuming that the two were equal at the beginning of 1979,
They concluded that therc was a monetary overhang in China in the sense
that excess money was being held by households over the nominal value
of tansactions. Consecquently there were repressed mflation and forced
SAVINGS.

The results derived by Feltenstein and Ha are not surprising, except for
he fact that the monctization factor i1s not significant. If we do not
behieve the official price index, and postulate that the “true’ pnce 15
higher, we would get similar results. However, other studies indicate that
8 premature 1o conclude that there is a persistent shortage in the
wisumer goods market in China (Portes and Santorum, 1987).

llLLi:LI:: wcﬁ argue ﬂ.”"‘ although forced sax'ing*_f cx_iﬂted ml di[1t'n:n:nt_

sees over the peniod under study, we are leaning in the direction ol
Jusing the forced saving argument to explain the bulk of the changes of
the broad money for tw T : X ) . : |
SUpply was [i]hli 1 VO I'L..l!':-'l..'ill'lb. hrb,t‘ betore the rj:turm,kl e me_lﬂj-
“'-’tuu‘n‘ ' ‘~ y '-Tﬂ“lmih:tji. l"h_:: lmw.'.muu.-mes. combined w*ﬂ:h high job

J» Bave houscholds little incentive to save. People did not have
) }‘TILL::;]::'I:IHI 1nl".'ilhj even i‘f.tllt“."_'l." wanted to. The fi?'l-i‘r:.ig,c saving
period lwhtﬁ: 'L:I :lﬂ.llz-:i: holds™ mcome ws less tt}uu 5% on average
MEUC Saving 1 L_ .h retorm (Quan, l_‘f'ﬁ.‘h: Bt.’.‘*lj l'fJ'h"*J_]. Notice that the
heh: vy o B TAlC us 0 percentage of the national income was very

L

_ SO verave for . - - \ - ot
I g, crage tor the period 19521978, Most of the savings

Feltenstein
|cvel was e

Tale 4

Loy the
A

. Uy g : -

“r'h‘*”}!‘ tuﬁlm. “L”h tovernment. There was hardly any ‘monetary
ek ¢ v ren B e . . ) . \ .
ME Loyl WS l'n[ ¢ relorm, except for the period 195391961, and the

2en stable See . : . Y
' stable. Second, since the economic reform started
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has becom¢ more and more IMportan, At

he cansumer goods markets have been ip 4 relatiye) the
me- 'h:rd o argue that the bulk of the rapidly incres.. " 200d
.t e

: , dse
shape<- 5 Are forced. In this regard onc Dbser\ratinn . of the

d saving . [ S wo
houschol .~ the economic recession an : rth
ol ere: since the d Ssluggish p,

4 in the third quarter of 1989, most consumer durab|c 200ds he
e lI at 1988 prices Of Jower. but rh_-z demand was sti|] ﬁlﬂgnantmm-l:
avﬂﬂf‘lhjf yarter of 1991. The official inflation rate for jggy e untj|
E.hi--“”;{,jusﬂh“m savings have soared continuously in the 19395_{’""’
;Llr..;d [ is safe to say that these Satr'in:gs are voluntary rathe, :ﬁ:ﬂ
forced. This suggests that wh_ethr:r the savings arg forced or not largein
depends on peaple’s expectations of the future price level. y

in 1979 pouschold saving
i :

23 Which price index should be used: official or market?

Generally speaking. the demand for money refers to the demand for real
moncy balances. We then have to consider the problem of which price
index should be used to convert nominal money into a real balance. Some
different conclusions in the hterature (e.g. Feltenstein and Ha. 1991
Szapary, 1989) can be explained as the results of using different price
indices.

There are many price indices in China; among them the general retail
price index and the free market price index are commonly used. For
convenience, we adopt the terms which are widely used in the literature-
calling the former the official price index (OPI) and the latter the market
price index (MPI)-although hoth of them are calculated and published by
the State Bureau of Statistics, an official organ under the Statc Council.
The OPI is calculated as a weighted average of the official pnces,
negotiated prices, and market prices. The advantage of the official price
index is that it is calculated on a broad basis. For example, in 1988 the
official general retail price level was calculated from samples drawn from
more than 14 000 grassroots markets of 420 counties or cities over lh}‘
entire country. The samples contained almost ¢very important retal
commodity, and the final general retail index was L'U“"P“““‘d_hy m."';r
rounds of weighted averages at different levels (People’s Daity, J
1988). However, there is no doubt that the official price index underest

| . . , . sed

mates the price level for the following reasons. Farst, the 'H-'-'?-_hh :uu; of

the OPI are biased in favor of the state-owned Ccommerce. -““ { which
an o

the OP1 is calculated from the official prices, a great proport
are prices under the rationing system that do not reflect th
level faced by the consumers. Second, in the sampling proces
Bovernment agencies that are in charge of selecting h;tlyl]*li" g
TOots markets have the incentive 1o underreport their prive l“_" i
the inflation rates of provinces and cities are computed af the S4f

o lrue !'pril.:'l:
S, IIH: lm‘dl
(rom Bros
becaus
(e

ments want to show that they haye done 4 d
¥ e . s 1 3 lyts . . 1 o
Local B 7o inflation In their localities. This Obscryat; ROUD job i

' t ) . DN g
Eﬂﬂ1ru:1i;”;3ndcpgndent studies from different angles [I-'::hcnq.:i:m??::nm
by ™21 ijnbergen. 1990). B
and V2 the advantage of the market prices i st

legui?t;v demand and supply. However, there are tu
dfmrml_ﬂ’: market price index. First, it is not as broadly
of the frce index. Most commodities in well-established large-seale §
Jfficial P“E? agricult'-‘"“l and light industrial products. Secon i:L1d~ tdt -
markcts BTLE the price level due to the coexistence of the gm’ﬂqrnmg;;rm
For exampfﬂﬁ suppose that there are 100 color TVs il"'-"ilﬂ:l.h:l:

4 00 are distributed tdhfﬂ‘-igh the government-controlled commerce at a
ane ice plus a rationing coupon. The remaining 10 are sold in 4 free
Iﬂiﬁ kPET Then it is €asy to see that the free market price is mgher than the
F:L in. the scenarlo w*hcrein all 100 TVs wen‘e sold in the free market.
hich would be the ideal case for ~measuring the true price level.
Although both official and market price III'IdICES have their own limita-
iinns. at least they provide two polar cases.” The real price level should be
omewhere in between. A natural alternative is to create a mixed price
dex. which is a weighted average of the two price indices. Of course the
weights are different from time to time. Generally speaking, at the early
stage of the reform, the official price index should be given a larger
weight. As the reform progresses, the market pnce index should be more
and more important. A mixed price index is constructed in Appendix A.

When we estimate the demand for money of China we should keep the
doove “Chinese charactenistics’ in mind. Furthermore, it is also necessary
o consider the institutional changes brought by the economic reform in

the 1980s, which will be discussed in the next section.

I:"'h”rl.'i_'l ,m-”-"r_','x
based i the

ommerce-

J. The changes in the money and banking sector during the reform

TL:I]:::‘L;:::“:‘:I“:? drﬁ;lL that the demand for money in China has r:l_ranged
long| L'huﬁggr, dlL' 80s du? to the economic development Lil“.ld Lnstitu-
lunction should ‘I;“ﬂg 1hE reform. Consequently, the demand for money
the reform So f;”'- thntln‘m.h:d s¢p;¥ratcly for lhfz peru?d before and after
e Chinese eco many systematic econometric studies have been made
me g1y 11;11@:“.“"“}' at the aggregate level. While all of thcm_ revealed
' Y Ve a common shortcoming-their econometric models
otparately for the periods before and after the reform.
at pu::lm:hlf Tlid‘_ then we have to reconsider the econometric
N 1976) o - tdlain both periods. This is a typical example of
Thique. It shows that it is crucial to take economie

t"u']u"

meny . e

¢ | and ins - : - ' i
Yo Mode|s ‘WSllutional changes into full account in building
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~_ould be written m_{lnmmunt_ the profoung chir,
4 booK _L' - during the reform, as tar as the dl!l'l'liiﬂ:] -
F:I:c following threc F'”“‘“"* Al iT?lrmrtum o E‘-’"hidf_.nr
ization Process, [‘-'Ci‘-ll'!h: 5 II?I'hlllnn L‘xpef”lti{]nﬁ ! T,
. central bank. Let us discuss them ip Ordy dng

,Mthmn_nh _
of the economit 5

moncy s L“nm'rrm‘d
are the mongel

- acess tn China
2 1 The monenzafton process th Chir
-‘- ‘

cloping country like China the economy can be decomposeg intg
In a d::v.“ I u;;:[i?ﬂd and nonmonctized. When we consider t)e demang
[w”n]:::;- T.: l’"hiﬁa there is an extra demand for money caused by the
?;;n;-n?:il'i"‘” Process, hesides t.hc ‘rcgulzir transaction and chﬂﬂﬁﬂnar}-
Jemand. The term ‘monetization refers to the pmult.:{;s'. in which 1
proportion ol cconamic activitics conducted h-"f money (using money g
the medium of exchange) mncreascs. AS an economy develuy?s not only
does the total outpul increascs, so too does the proportion of (he
monctized economy. Cunscqur:ntlyﬁ, money supply should increase no
only in proportion to the growth ot t!‘u?. economy, but also ta accommeo-
date the newly monetized sectors. With this in mind, we can define the
real total national income as y = Ay + (1 = A)y. where A is the proportion
of the monetized cconomy. Subsequently, the appropriate version of the
exchange cquation for the partially monetized cconomy should be

MV = AyP (1)

where M is nominal money supply, V is the income velocity and {’ IS the
general price level. Taking the natural log of Equation (1) and differen-
uating, we get

M+V—y—-A=P (2)
where all the dot notations in (2) represent the growth ratcs of the
corrcsponding variables.

If we assume that the velocity is constant (1.¢.,
level increases only when M = y + A: that is, w
growth is greater than the sum of the income growth
of the monetized economy. The decrease in income Ve
be explained, at least partially, by the monetization process. Lwg
the monetzed PIOCCsS, the uu[uui[y‘ 1S

v =1(), then the price
hen the moncy supply

and the grnwih rale
locity in Chind L‘df‘
peplect

(3)
V=~FM
a1 the
- adix B) hat
For Chang 1t is casy 10 show (using the data in Ai‘-'l"lr“_‘_l'i e perio
InCoNC velocity defined by (3) decreased rapidly during

HE DEMAND FOR MONEY IN CHINA
|.-uj'|'lh-1f‘ bri== 149

Wilh 'I]L" [n{‘lﬂ'[_'ti.l’“'“l{‘" 1EIkL‘|] "1”4"

L -
FJTH*“‘JHH' vount, the \'tl'h"f:lly
h'..l'ﬂ]'l'llff'
|r .
1l." - {fllr]l".llj.ﬂ'rlf _I' h}
» - | ;||]i| is i”L_I.t*;|'~.il1;|-'1, the mmcome k’gl”t'll‘,’ l‘t"-l:ll'“'..t\ m
S % . 1 ; al™y
Gince cascd as rapidly as s caleulated by (1)
(ree . )
ﬂ”l'L[L monclization process depends promarnly on twa factorg deppee
. L. . ) e . ) . . 13
" nomic development, and-the imstitutional or structural chappe o
of et |

e Sconomy-. In th‘. L'E:J'*-ii_t IH'|- hi‘lllllr:‘ml.[‘Ill;lr:tlj:nl::'l [.h:m- ll'_:!.l,.'lilf"w ;I1L'I|_"I1'.n|§|:|1|;_-_
There qre many ;IHLI‘Hr‘HI% {-}i ' - ‘1 oA, | “'. pProparbion of (he
monetized ceonomy .thulunnlu j»,-*n.:.m:_ ”I. .me % VETY sysiemat
After all, in developing uu.u.ﬂr.y j[t.u. t.,{.nnn.nm. g.-uwlltl and monetization
;m: interwoven tugv“'[ﬂr, [t s dithcult to have a precise measure of e
ponetization process. o

Vi (1991) presents {Iglmll.:n.l. sector-by-scctor ;.um!}'fn.':. al the monetizy-
jon process 1n ('hinu_‘ His results hugguﬂt that the Fhifiﬂﬂu CCONOMY was
nonetized rapidly during the pcr_ur{l 19791985, as the introduction of the
rthptﬂllﬁihi“l}' system in the ugrwulturui_ sector, and }hu proliferation of
private husinesses and township and village enterprises engendered an
sytraordinary demand for currency. Consequently, most of the cxcess
nonev was absorbed by the newly monetized cconomy and inflation was
moderate in this period. However, since 1985 the monetization process
has slowed down significantly. The economy could no longer absorb the
excess money. The excess money supplics above and beyond the growth
rale of the real GNP have mamly resulted montlation,

a9 1 - . . . I
Lo Esumating inflation expectations

Ina traditional money demand model the mterest rate serves as an
f}’;lllli'i[:li:'it;i_:[vulri;ih]u; m‘nlu:u:auru the opportunity cost of hnhlipg money.
holding Im:umf:t‘l-b‘ ‘Jrﬂ Fhmu have not reflected lhu. opportunity cost n.ﬂ.
below Marke! c T’Lf-l*_ilm:ﬂ they were fixed at an Ln(lvlli';ir}f level that was
file of inlluliunl‘-h'l_l II ”“‘{f“ r,ul-:nj One ullurnut_wu 15 10 Use lh_t.: expected
Fipure | Hmm:h”;{‘”'“:*“‘*UT'-‘ ol thl_: U}uuﬂ'fullllty cost ol huldu.lg, II.‘IHIII..j}“-
YT he perjod [L}kij__tl{;;:lLlrlul ]ug"u! the official and market price Hl:j]lw}
PICC Teve] iy 'l;w“m o ll*ﬂ"ﬂ Figure 1 We can see l.hul thc_ :ﬂlls:lal_ n:!.:nl
Market priee level u--:l-lﬁmuy ff}'-'ik‘ﬂ during tl'!t'." period l':i:-_—_l'*l?h. | he
D for e I"-'L‘rin.,l‘ I‘L}*{:;I'“ lt;;fliltw:u* ﬁt;ihlt belore the cconomie retorm,
: low before (1. ~ ﬁ_ﬁ. llrlh fair to say lhul}hr t.uﬂuuun rate was
WIS Congmy ™ I:L lth.um. Since the ceonomic reform started., the

ety Lii-':'-t'lm;il:u:“: l’l-..ll.lTllL‘.ti h}i [-ul_l1t|‘l.illll F"”“”""" £
aughton (1991} i.ll ll",‘.l[l“Il i China 15 I;r».-';nlul"rlu 1N l"l..‘!k.llh
cand Yi (1990b). Here it is worth ¢mphasizing

SMremg)y

UHURN
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Fiv 1 The log of the official and market price indices (1952 = 100,

‘wo points. First. inflation s not only an cconomic problem but lgy ,
political pruhh:'n_‘l in China. The f-'—"dff EF‘“CTEEUE'”_ (who arc now poliey
makers) sull vividly remember the hyperinflation n the period of 1947
1049, which certainly contributed 10 the demise of the Nationalig
covernment. While a 20% inflation rate may be acceptable for some
‘:]m.fmpjng countries, 1t 1s dcﬁnitcl}i not in China. Second, inflation and
inflation expectations significantly influence the demand for money of
houscholds and firms. In 1988 inflation (officially 18.5%) in China caused
panic buying and hoarding by both hmlﬁehuldﬁ u‘nd firms, whiFh resulted
in a dramatic decrease in bank deposits (2.6 billion yuan) during August
of 1988

Since the interest rate has been virtually fixed and nflation expectd-
tions are an important factor that influence the demand lor money, I
would be natural to include the inflation expectation as an explanatory
variable in the money demand equation. However, there 1s no consensts
on how people form their inflation expectations, even 1n the mnﬁh
developed economies of the West-let alone in China, where the ccm_u?l_ﬂ‘i;
mechanism is mixed and keeps changing. Y1 (1990a) hu:s ‘-:m?::;;'
different expectations hypotheses mto three gcneru! cutcgﬂr_lﬁ:‘?-“f‘ﬁ‘h_
expectations, rational expectations, and autoregressive process 'f'hﬁ,k;l:n
tions. He estimates and evaluates various ways ol forming :tt:lll (he
expectations using annual data from China and LZUI‘H.JILILIILI'_':- ‘ ‘mcff-ﬂ
rational expectation model and the second-order Elllilxll'fﬂrj.t‘t_‘:?:"Fﬂmr-ﬂ,
out perform other expectation hypotheses i terms of PF':; et
He also finds that the static expectation (Turnovsky, 1977)

(5)

T
.H' J|—1

aar
error, where 7

s ) ot 3 atr & i B | ]I‘L’L“L:“L'l" .
Iso performs fairly well in terms ol | | rate of inll;

eapected rate of inflation and £, is the L-.xptdﬂ-iml
P _, is the actual inflation rate in the previous pebizEs

NG THE DEMAND FOR MONEY IN Chiy s

.3 Ihe pstablishment of the central bank
_hlishment of the central bank and the reserye s
undamental changes to the money and banking sector iy (|
¢ reform the money -‘*‘”IFPI}' was basically endaopenoys s
pMoney was an F-wcuuntmg lnfal Lo accommaodye 1y, |.1h‘;-.:}.‘:'.‘
Jlocation of TesOUTCLS: Altcl: th? establishment of the centyy hink '.11"11
'[hf ogerve system the moncy supply process h;rm gradually becom,
 creation mechanism through the multiplier ¢ffect. THE bt
”“:E}lrit"‘ to tune the macroeconomic condition by controlling the m“[:u
Tpph'. It is obvious the cen?ral bank F;1L:untrtal through monctary ﬂ”“ﬁr
:vurk:; only when I“m'ﬁ‘:hul.dﬁ jdnd hrms” demands tor money Hi‘c"n;:hlmn_
gve to the ‘:h”“gﬂ_m pi‘:llty mstruments (such as interest rate). These
-hanges have certainly influenced the mun--.j demand in Ching. Before
he esimation of the money dcmsmﬁd equation we will first deseribe (he
. et to be used in the next section.

]hL est
srought
Bﬂfme th
[crmin!.‘il-

W ey

.
i

dat

1, Data

The amount of economic information available from China has increased
exponentially in recent years. However, duc to the difference in
cconomic systems and the statistical measures, the Chinese economic data
recd to be explained bhefore econometric modeling. There are roughly
three mamn sources of data: Chinese official sources, the International
Monetary Fund (IMF), and data sets collected by different authors. As
tar as the money and banking sector is concerned, examples of authorita-
e publications of the first type are Siatistical Yearbook of China, and
Almanac of China’s Finance and Banking, an example of the publications
rom the second source is lnternational Financial Statistics: examples of
e third source are Chow (1987), Chen (1989). Given the multiplicity of
“ata sources and their disparate measurement techniques, it is common 10
Efﬁifr;:j‘ ::;:EI_“”:‘; use different megsurca.tm the same variable iq both
data M* e estern 111tcmtur::. Il’lmthlS section we define and explain the
lefinition ul-t El,n. thlr_«+1pi1pcr. While experts may not agree wullj our
defined iuﬁul n 3‘“" 11[ 1S clear how the variables used in this paper are
Figure 3 iy r.j;m!uruj.
= Hustrage

S th natural log of the real per capita broad money,
M2, deflated by ‘ 5 et ap L '

the official and market price indices, respectively. M2 is

“leulateq

Banks I“ihi'lr;:m the balance sheet of the consolidated (government)

Wl shed by Almanae of China's Finance and Bankwing by the
hi:.‘ ‘L J||

dt:l‘mmts'.f(:_‘urrcnuy In  Circulation — the central goveri-
ment's .
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Fig. 2. The log of the real per capita M2 (in 1952 yuan).

Notice that M2 does not include the financial activities of rurg] Savings

The advantage of this M2 measure is that data

and loan co-0ps. are

qvailable from 1952 Other measurcs f}f broad money might be the
‘money plus quusi-mrﬁ‘lm‘.‘}"' serics published by IMF in Internationg
,Funmt..'uf Sratistics. The problem with the IMF broad money scries is that
( has been available only since 1977. Another M2 series is published by
Almanac of China’s Finance and Banking, but 1t has reported data ol
since 1983, 1 |

Figure 3 displays the natural log of the rgal per capita national income,
deflated by the official and market indices, respectively. Per capita
national income will be used as an explanatory variable in the money
demand equation to measure the transaction demand for money. An
Jlternative measure would be per capita gross national product (GNP),
which 1s availablc since 1978.

The proportion of urban population 15 shown in Figure 4 and will be
used as a proxy of the monelization process. Figure 5 demonstralcs !hr.'
nominal seasonally adjusted per capita M2 and retail sales for the p_t:r_tud
1983.1-1989.4. The scasonal effect is eliminated by dividing the original
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Fie. 3. The log of the nominal per capita M2 and retail sales. seasonally adjusted quarterly
data, 1983.1 1989.4.

series by the seasonal index (Newbold, 1984), which are 98.84, 97.83,
97.57, 105.75 for the M2 series. and 102.47, 97.36, 93.86, 106.31 for the
retail sales, respectively. The retail sales is used in the money demand
tquation tor the price 1983.1-1989.4, because quarterly data on national
mcome are not available and the estimation of quarterly national income
;lﬁ :':l‘::‘f‘: dﬂd tedious process due to thr—; calculminnﬁ‘ul" the added
official “m‘: :ﬂlﬂifl_;u_llurqll:;cf:tuf: hg{ure O prm-'lvdes the ﬂlog of the. qulurterl}*
it used i F‘_H‘ L!. .pnur indices for ll*{r: period lllJHJ.l—HEuI_-L All the

Although :&l;TLH 1-6 are provided in Appcrldlx_ B. g
locesy, Thu"li%::il;h‘mt Progress has been achieved in the data LLﬁlIcgtln%
S diffieyle nh-.;[‘-m-:"fl.h ot dnlaij are still obvious :'.lqd remain one Ul the
B PapCr gre .t‘I *zL l‘-l:-kﬂi tl‘l'l'll.‘llrlt_‘il.l rescarch on { hina. Th:. data um...dl Ilil
“Mhicily. Pluhlmu- 1";1:[ data ;w;ulnb!a? and their Idf:hmtmn:-:: are g_ufnu
0 (fom the s such as scasonal effects, nonstationary series, convert:
' e monthly data to quarterly data have been carefully
Pingy) ‘1,;::1[*"[::':‘})& Lﬁf_‘iL‘U:iscd In ‘d\:tail in the next :i:tt.‘tiun.wha:n [!’lt.‘
* AT¢ presented. Notice that the implicanon ol potential
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(o the use of an imperfect measure of a true variable
(errors in cariables) is applicable ]]t’.‘l’l‘:‘.‘ although almost all economic dats
<uffer from these problems 104 certain degree.

[n the ncxl section We will derive the money demand functions thy
reflect the characteristics of the Chinese economy. In particular, we wi|l
incorporate inflation expectations and the monetization process into the
mone) demand functions.

sroblems due

5. The money demand functions and empirical results

‘The important consideration for money theory and policy is whether the
demand for money can be treated as a reasonable stable function of a faurly
«mall number of variables and whether this function can be empirically
specified with reasonable accuracy . Friedman (1966) made the above emi-
nent comment twenty-five year ago, the main point ol which can still serve
as the guideline of estimating the moncy demand in China today.

In the next section we (irst discuss alternative money dcmand" models
based on the thecoretical exposition of the previous sections. Then _H'-’f
¢stimate the money demand functions by using annual data for the period
of 19521989 and quarterly data for the period 1983-1989.

5.1 Deriving the money demand models

ol ity
The discussion of Section 2 suggests two points. First, the lack ufii;ljzﬂt‘;u{
securities does not spoil the analysis of the money demand, ?:ﬂ,l h:un no
people have consumer goods as an alternative. Second, !!}ETL- E:Entlk' we
persistent forced saving for the period under hlpdy- Consed
assume, by and large, that the money demand 18 equal o

the mﬂ';';:
e el
T v ; : . » 1' ]ﬂbh cll
supply. Therefore, the models discussed below are more O
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qodels rather than disequilibrium models! The Jisengsg
1 ! B
1 ndicalcs that the monetization process and “m_mn“mm“ of
o most significant developments during the reform 'm‘-l‘plcﬂn'
: T2l . ' i il ]
coles in determining the demand for money in Chin l‘f‘:ﬁfml
1 | ! i - I - e L] . . ‘ll'\'h
factors will be incorporated in the money demand models gy o, : >
fwi »ww can be estimated. 'ch a
" discussion in mind, let us start with the simples
' x PLEST ve

ql.;ﬁﬂﬂ
; . WETC

]

with these rSion o

the exchangc cquation:
e L E

o i L)
or ullcnmtivﬂly.

= (1V)y =KX (7)

Jhere v is the real natiumll_ Income, m = (M7P) is real money balance
i k=(11Y) is the Cambridge k. Nnttcc that ﬂthc exchange equation is
irue for both aggrcgalc and per -:‘apta_ data. If & 1s constant, then it is
agsy to Show that the income elasticity tor real money balance is equal 1o
| To test whether the incomc elasticity i1s equal to unity or not, we have
aur first model, which is derived by taking the natural log of cquation (7)
nd adding a dummy variable at the end to distinguish the before reform
veriod (1952-1978) from the reform period (1979-1989).
In(m)=C +In(y) + D

where In is the natural log, C = In(k), and D is the dummy varnable. If we
helieve that the modified exchange LEquation (1) is more appropriate,
then we have

Model II: In(m)=C +1In(y) = In(A) + D ()

EL]L_”“““ (9) is similar to Equation (8), except that it has an additional
Varable, A, which is the proportion of the monetized economy.

The most difficult task of estimating Equation (9) 1s 1o find a proper A.
EEE:EQEr:ht‘w“ ways ,LU-] tackle this problem. ‘The first is to estimate A.
ke h;l.':i;n i;ufljli-‘*rﬂ‘t:j'llr;nt}fﬂl process 1s very tum‘phcatcd qnd many factors
miMic e cm;r :rL 1 l*~.- extre mely dnfhcylt to find an estimator thu_t could
s an *""-‘W[l’luh]r ;'m“'m:mguun process ot thﬂ: whole country. E:w:n 1f.there
0 the dyty u'«.'-;[- ETHHH it u.fnuldr ﬁhe A fﬂrmlduhlu. task to estimate it due
Vatiable thay LI: 1. l_tir’ problem. The :.-:umml way Is to find an observable
RTCentape of [Lhi m‘:’““"h'ﬁ’ approximate A IES [Ialuumhi:: O use _lfh::
00 progess. E-in:ﬂ urban population (UF) IL‘n"upl|_'}rm;|muh: the n_‘u.rnul:llf:_rl
"EhlY positively ) “.15 EL‘”&H_!H}* accepted (Yi, 1991) that urbanzation is
Bty “ly correlated with the monetization process. However, obe

Y15 that the term ‘urhan® wac . : B i ol irprer
Ithap Populatio '@ lerm ‘urban’ was redefined in 1934, Pherefore, the
“HUR sernies published in Statistical Yearbook of Ching s 0ol
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nt. Nonctheless, it is still one of the begye, R
frer from more or less the same problem. Fo, sirnmf"‘,ﬁ'rntt
reentag™ of urban population 1o APProxXimate 4"‘-:11 Wi
¢ mensures that could represent the. e, M i
| volume of transactions in free markers, | Netjy.:
- markets, the total retail sales by farmers to city dwﬂ“ﬂ'—]’h

of frec lye of transactions in free markets has also been yge 3 . Ty,
Inl&!:*ﬂ :_{nc.[j;aliﬂ” proccss in the money d:ﬂﬂland equation o fhd D

of IEL Tq”nminn is qualitatively the same.” Cira
l}f‘:’;m—" regard Equations (8) and (9) as the conditional Probabjj;
riable given independent variables. [ Other My of

the dependent va '
There is an unohservable stochastic error term attached to each

really consistc
ather series sU
will usc the pet ,
papcr. Alrernatrt
process dre the tota

wﬁf{lﬁ :
ITST] el

s 7 The estimation method

o

In 4 provocative study, Nelson and Plu:;jr.r;:r (1982) find evidence thag
macrocconomic time series behave like random walks. pjogee, and
Schwert (1978) also argue that with most economic time serics it iy
usually better to work with differenced data rather than data ip level
They show that the risk associated with an underdifferenced mogy |
much larger than that of an overdilferenced model. To Investigate
whether the data used in this paper are random walks some kind of gy
root test should be performed. From both visual inspection of the dayg
plots and the reform experience in China, it is obvious that the structyre
of demand for money has changed simce the reform. Perron (1990
suggests a test for a unit root in a time series with a changing mean, which
allows a one-time change in the structure of the series at a time 7, notice
that (1< 7T,< 1), when T 1s the sample size. Part A of Table 1 reports
the results of the Perron test. In our study the break point is chosen to be
1978, when the reform started. Hence, the ratio between T, and 7, 4,15
cqual to .73, The critical value (Perron, 1990) for T = 50 and A = 0.70 4t
the 5 percent significance level is —3.39 for the distribution of 1. Looking
at 1, in Part A of Table 1, it is clear that we cannot reject 1o null
hypothesis that there is a unit root for all the series under consideration
the 5 percent significance level, The standard Dickey—Fuller (1981) testp
biased toward nonrejection of the hypothesis of a unit rool when the [_uil
sample is used and there is a structural change. The correct way of wig
the Dickey—-Fuller test is to test a series in which no H'[TUI.,'[LIIJ:H uhun%-:;l ':
assumed. Puart B of Table 1 provides the [ statistic of the I'}wkt.y-jl:]-rlh
lest for the periods 19521978 (annual data) and IUH.’F.E—_WH”"I {qui."; L‘[II;..'
data), respectively. Once again, the standard Dickey Fuller test .lburiv*
separate periods fails to reject the null hypothests that the tme

S
. ;s . LI T .__l.u"L]' (¢
have a unit root. Recall that the critical values of the Dickey

mog)
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[:F.ﬂ?'r"-""l m
anil ro01s,

y, Testing for 77

s

r’f',--'-"";::'q ful gample umt rool Lests with c’hnnging mean fog _i-;l__{z_-pm. e ———
ot AP , 4 ? a0 e
o716 () L - ; ' Y B R
S‘L_':I,E--"' 038 2 .04 (. 1nh 2 .64 .03 IR : _-Tln_*-__ ——
w20 14 283 045 268 —000 oy o :_': A
Yo oSt 147 009 134 g0 028 o 174
J10 312 1.32 1_|-_*."i 2.52 -{,12 ~0.4) 0.4y L A2
M 008 142 008 28 OO Soss o ggp o 3 v
!_",'..Ll:ﬂt‘)'_j"g of the real per capita M2 d?ﬂ:;'ff’ by official price index; MM = 10g of e
Nore: apita M2 deflated ““-*’_“““_' ct price index; NIO = log of the regl PEr capita gy .
el pEI‘: fated by nfficial price index: NIM = log of the real PEr capita natiomal i)
iqcome € narket price index; In(t/1”) = log of the percentage of urbyn pnpm;m",l.'nmm':
ﬂﬂﬁﬂiﬂd h}'ﬁslﬂﬂ sy, =@t yD, + dINTBY) ooy, |+ E:. 1 6 Ay, g FD

The regr 0if 1< T_;] and 1 otherwise; Tﬂ L"LI'HH!S the year 1978 (1he 2Tih Hh‘.uw.,ti”m in

e 1) =
where =%
which the change

NER T and L . |
(v, Y3 equal 10 7€70 except 1, which 1s the r statistic for testing the null hyputhesis

ter 15 errihuti
|:rilﬁf'“"""'air The critical value for the distribution of 1, for A=0.7_ T = 5

ih: i p— |
.h".-l.m-::anc:: level 15 _3.39 (Perron, 1990).
SHE

occurred: T=38, D(TH), =1 if t=(T, + 1)

. . #I.I"I.l_'l. ” []lhtm‘w. .ﬁ}'
t =1 All the 1 staustics are for testing the iy

null hypothesis that the

ol the 5 percent

, - F statistics of the Dickey—Fuller test.
r ‘ ’

Fa

52-1978 Annual data
l:mL <eries M20 MIM NIO NIM Up
£2.21) 4 16 6.25 7.02 4.16 7 89
1983.1-1989.4 Quarterly data _
Time series M20 M2M NIO NIM Up

| &1 3.36 2.78 2.45 amn

F2,22)
Noe: The critical values for the Dickey—Fuller test are higher than the regular /- test, The
s critical values are 7.24, 6.73 for sample sizes cqual to 25 and 50, respectively.

are higher than the commonly used F test. The 5% critical values are 7.24
and 6.73 for sample sizes equal to 25 and 50, respectively.

The results in Table 1 mean that we cannot reject the null hypothesis at
the 5% level that they are random walks for all the time series data
described above. On the contrary, the evidence strongly suggests that
most time series under consideration behave like random walks (the
estimated coefficient for the time trend is close to zero and the first order
correlation coefficient is close to one). Since a random walk does not
haw‘ a finite variance, a regression of one against another can lead to
Munous results, The Gauss—Markov theorem would not hold and
L‘:Ji"'ilr}' lcast squares (OLS) would not yield a consistent parameter

Mator,
llil:'-.:-:;l::ﬁﬂm. thuf nonstationary nature of the data set, we use the %‘::;-"131
Which i« ."E:' Id[‘l[}u}..'-.mh (an—_l_enkms.. 1976, HHHSfFI 1tunrtu}n‘ m | qv; l]
Calls llw.t,n{”g.qm to generalized least squares (GLS). Harvey [“\. )
» method the two-step full transform method. For expository



i
A

» two money demand |
awrite the ; and modely,

w we can rc }
urposes: ¥ andard matrix form

and (9), 1N the 5
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1mcm_. _ i< the error term and is assumed 1o have the ﬁfﬂ—c}u
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ation structure. In the first step ordinary leag Suares
d to Equation (10) and the estimated error terms g, (CL

S \h, where b is the OLS estumate of 8. The first orde
cnefficient of the crror 1erms I8 Estlmutcd by an itcration p
rom the following equation

where v G iy
L‘l_'“'-n:l

7 p['lﬁr.‘
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€ =€ TV [1]]
where v, is white noise. In the second step. the variance-coygp
Miange

matrix of €. ::r:H/; is computed and the GLS estimator

G- XWX AW 1y i
<)
s ontained. The GLS estimates, and the estimated first order correlyi
coctficient, 4. are repurleq in _Tah]es 2, 3 and 4. The t-ratips of En
regression coefficients are given in parentheses. If the estimated b is Elu:
to unity, then the above procedure and the first differencing ﬂpp[ﬂaﬂi
should yield similar results. For all GLS estimatcs obtained in thie papcr

we can reject the null hypothesis that the residual term is nmn-statinnar}:

at thz 5% significance level. In other words, it is highly likely that the
residual terms for all the final money dcmand models are stationary.

5.3. The demand for money, 1952— 1989

Table 2 summarizes the regression estimation results for the two models
discussed above by using the annual data for the period 1952-198Y. Each
mpdel Is estimated by using the official, market and mixed (Appendix A)
price indices as the deflator, respectively.

The following points can be observed {rom Table 2. First, Model |
provides the first step approximation by using income as the only
explanatory variable. In Model I the coefficients of income elasticity are
close o unity, indicating that the growth of the real per capita income
and the per capity moncy demand have increased at the same pace. The
dummy variable, £, in Model I is significantly different from 2e1¢,
suggesting that the demands for money are different for the pcrlﬂd*-*
before and after the reform .

Second, if we add the monetization factor into the model, the
MEome elasticity decreases (from about unity in Model 1 to about 07300

n the
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[:ﬂimﬂ'“““ of money demand and function from AT, 1952
.’Il: _—--"'-__._-_-_ ; T et T —
rﬂﬂ e i g i 51 e
pepet™ Tl LS s
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;u;m'ﬁhlc 2: C:inlerr‘&pl: M2, M2M and I'n:n"_:.'F}ram defined as in Tahe 1

'Mjwslng_ of the real per capila M2 deflated by the mixed price index; Infy) = log of the

eal per capitd national incomc; _ﬂ = dummy vqual;\lc, D=0 for the period 1952|978

p =1 for 1979-1989; R* = coefficicnt of dﬂlﬂfm‘!'iﬂ“ﬂﬂ of the transformed (GLS) mocel:
oW = Durbin-Watson test for the transtormed (GLS) model. The t-ratios of the regression
soefficients cre in parentheses.

tpo=the estimated frst order correlation cocfficient from the original (untransformed)
daa. p is nsed to estimate the variance covanance malrix of the error term, which is used
n the genzralized least squares (GLS) estimation,

Tabie 3. Estimation of money demand function from annual data: 1952-1978.

Dependen: C ln( v) ln(L/P) R’ DW b

vanable

MI0 — 6606 0.899 2.129 0.809 1.202 (.496
(—5.99) (4.82) (4.76) (2.74)

MIM —-5.137 0.772 1.805 0. 840 1.332 0.581
(—4.90) (9.67) (5.17) (3.42)

M2W —=6.145 0.634 2.078 0.815 1.163 0.529

— \=3.57) (6.71) (5.30) (2.99)

] 1 .
Nolatior in Table 3 1s the same as in Table 2.

average | L : _ ~
dfm.lga 't Model I1). This is quite natural since part of the money
lk‘n:::t- ficrease is explained by the monetization process. Here, the
pmw;g{f Of urban population is used as a proxy of the monetization
thay l'?if‘i he estimated urban population elasticity in Model 11 suggests

‘U INCreasc in . : abi L
U81% 1o 0.950; the percentage of the urban population would cause a

Price | 2% inerease in demand for real money, depending on which
dex is yged.
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4 psumand?® 7 — In(L'F) R r = i
ff:"f‘”ﬁ’f In(rs) e » \\\;\
r}_.ﬁ‘ FT'..'r*-"q[ = P X [y
T e 0.530 (1932
s 0465 ! ::?11 (5.08) 352 06 e

() ey (503 (L e 6
M- {3 rf":! "'-; ‘:1: = _{h‘lj ”-355 ”"}ET IJ-I-{“] [;:IE} 3
1 Ol Bt 5 18 ' 449
N IM s 53)  (6.94) (—1.9b) - !hj [Z,Eﬁ} 7‘13
I].--”[ 0.653 — g 0511 {.933 1.5007 0 F_ﬂi
n{7W 3 |_1 (4.6d) { 2.12) L5 ”TJ {35."] ﬁf,"j'
. - '__.____ e B ) ——-.___.
—_ T_'-'_i.*_ft' 1 In(rs) = log of the real per capita !':':[.E:IJ|.!-::EIIE£: "T:E?‘_F:;l—:jﬁhﬁ'“‘
Noatien -: r;m ining notation is the samc as in Tablc 2. Natice that (ke Sor U Tate o
it 'j”--r]_'-lm“m-] with four degree of freedom is equal 1o 9.49, el vy,
for v 9!
| ahle 2 we see that the par; 1
Third. from Table = Wt ¢ PArdmerers estimage by the

official pnee index and_thﬂ ITIEj.rk'-‘t Pfiﬂt inr:!e:-.; Serve as
the estimation. Itis logical to inter Fha! the ‘true underl
there 18 ONe, would e somewhere 1n hElWF‘.‘E’.‘n- The pa
mixed price index are usually in between t

tjwu POlar cagec of
ying Parameyey ’
TAMELErs estimgyeg
hy using the he two polar Cases
although not always. |
Fourth. it is not surprising to see that the dummy variable i Made] |
has lower r-ratios than those of Mudle_ . One explanation might be (b,
in Model 1. the dummy vanable mitigates the misspecification bizs qf
amitting a truc (monetization) variable. Part of the variations due 1, Eha_:
monetization process are captured by the dummy variable in Mode] |
Nonetheless, the dummy vanables i Model II are all significant g the
159 level, suggesting agdin that the demands for money are differen
before and after the reform. In summary, the two models in Table ?
together shed light on the long-run money demand trend in China.
Another way to confirm that the demand for moncy has changed
during the reform is to apply a Chow (1960) test to MOdel I and Model
II. usmg 1952-1978 as the first period and 1979-1989 as the second
period. We have conducted the Chow test: the [ statistic for Model ['is
23.0 with (2, 34) degrees of freedom; the F statistic for Model 1115 223
with (3, 32) degrees of freedom. In both cases the null hypothesis that the
demands for money are the same for the two periods is rejected. Next

we will estimate the demands for money for the two periods separately,

5.4. The demand for money, 1952-1978

Table 3 reports the estimation results of the demand for money mﬁ:!
[1) for the period 1952-1978. A comparison with the t:s.tm?uunn [Lbl'l["]hld'
the entire period 1952-1989Y, yields the following two ]101“‘_’* f.Tmm ‘[h;[
3. First, the estimated income elasticity in Table 3 1s quite Etm-l;i:ihsululf
i Table 2. The intereepts in Table 3 are much smaller (bigger !

pl‘*PU!ﬂ od [airly stable for the period 1961 -197x
hﬂ'd M

constd

d to thase in Table 2, Second, the estimated elaer
sl

of urban population in Table 3 i mycp ﬂreat;;flm-mw of

¢ coonomic interpretation is that the Percemage of
. ) - . i i .
ies had firstincreased rapidly in the period 105y ij::.h-.n'
. Tl Ty .'1“"
s Patt !
_ . N AMern s the
) M2 serics very well, up to a constant, keeping other van the
.11:][].]1}% constant 15 the cstimated L‘lEl*.-'».liL‘i'l},' of the urhy
h.\."ll.l“-: (approximately equal o 2) of the ¢
L

.;umpﬁr“

rion ST
snaine
ahles

.". Populinion
laf-'.llml.g.r of urhap

he hig Dexplains the rapid growth of per capita M2 iy the Period

1101
opul [t was truc that for @ 1% increase in urban population . there

I':"i:'.-l‘::::'ghw ¢4 INCTEASC 10 per _::apitu M2, keeping other variables
ﬂm. in the period 1952=1960. For the period 1961- 1978 the urhan
1 serics had little vanation, comading with the fact that the
on process was [rozen during this period. The main explianat-
f the variation of M2 came from the per capita national

e scries for the period 19611978, These patterns can be seen by
ncam Figures 2. 3 and 4.
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55 The demand for money., [983.1-1989.4 (quarterly datu)

The money demand functions in Tables 2 an_d 3 ignorc t_hr: measure of the

spportunity cOS! of hﬂld_ing money. As we {11%}:1153&1 before, interest rates

n China have been strictly controlled and virtually fixed at a level that

was far below the equilibrium level. Consequently, interest rates could
qot reflect the opportunity cost of holding money. One alternative is to
use inflation expectations as a proxy of the measurc of the opportunity
cost of holding money. However, as the cconomic system changes. the
way that people form their inflation expectations also changes. It is hardly
convineing to estimate inflation expectation from 1952-1989 due to
drastic institutional changes after 1978. In fact, there was very little
inflation before 1978, except n the penod 1959-1961.

Fortunately, we have quarterly data for the period 1983.1-1989.4 (in
Figures 5 and 6), thanks to a series of publications of ¢conomic
information in the 1980s, including periodicals such as The Monthly
Bm’_r*eu'n of Statistics of China and China Finance.

If we use the last period’s actual inflation rate as the expected rate ol
nhlation in the money demand function as an explanatory varable 1o
Mmeasure the Opportunity cost of holding money, we have

nm) = C 4 Inrs) + 7 + In(UP) (13)

WhEre (rel ic o - _ il -5 -
7s) s retail sales in real term, which is a proxy of income variable,

T\ ke = ) 4 - :
*the expected rate of inflation defined by Equation (3), and UFP is the
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glation. Again, the stochastic error 4
(3) is omitted.

.r._"'{‘.‘nn?g ' ) 3
discussion. The reygj) saleg

o the [_"I"Id 0

[quation (! |
qu;lrli‘r!.‘i'
chosen

f Equﬁ[fl‘" { |
1) deserves MoOrs
: pational 1pcome data arec not available 7

in Equation [13] for .lhu following . C Stay,
B expectation for this pﬂcrmd 15 intuiljx,cly.u -s_; ity
asing the st .w phenomenon for P. . China. Most people (; Id"i-‘iih]e1
Inflatio’ L: H:::;m officials) do not understand the mech amqm{mc_'mjing.;
jot of gnn{l‘_’hﬁ_ are pretty ‘naive” 1 the sense {_icscrihc‘_i ¢ Of .nﬂmiun
Second, the cmp”“"_" EI."idE"EE (the panic l".n'l.l'fi-t:*:f-thp latig
Lssive saving behavior i 1989 and 1990 j, 'éhiﬁf ‘-_’-fhavi.;.r
tion formulation. The static CXpectation a Sup
Aublic' inflation c:-;p:_:*ctjﬂtimll -mfﬁ?}ﬂuhlﬂ :vellr.in lerms of pe Me.
cquared error q;_m{ predr{ftml?. cspecial y1 w IL”. we c*frpsulf.:r the 4
data. Third. 1t1s simple. We would |I!{L to Llhf:_thf: simplest apProach
copvey the main points of the paper without falling into the m!‘l‘lplip;ﬁ- lo
of how the inflation exXpectations dre formed. For Instance, if Dng 1ong
adaptive or extrapolative expectations, then the question is why ad; 1:5,[.-,
and why extrapolative? If one uses rational expectation, then the i]”cp ve
is how to select the model; why use this model selection CTilerion 1115[“?“
of another one? Fourth, the static expectation makes sense by itsclf m iﬂq
moncy demand equation. It says that people’s demand for money of th'u
quartcr depends (inversely) on the actual inflation rate of e ﬁfE%'iuujz
quarler-“ Equation (13) is estimated by the GLS method and the resull i
summarized in Table 4. -
Fquation (11) assumes that the error term is 4 first-order, auloregres.
sive process. For the quarterly data, we also concern the possibility of
higher-order serial correlations. Breusch (1978) and Godfrey (197
propose some simple tests for higher order of serial correlations in g fairij-
general sctting. These tests are derived from the Lagrange Multiplier
(LM) principle. The LM test is conducted for the residuals terms
estimated by GLS for the quarterly data 1983-1989. Becuuse of the
limited degree of freedom in our sample, we believe that going back four

guarters 1s sufficient. The possible error structure is

rs

bhecatlse i
~gation Is

very well.
cxp-m:l‘ﬂ[r'un.
in 1988 and nx
the static expectd

CETPE T PE T piE T pie U (14)

We are interested in testing the null hypothesis H,: p, = p, =p3=p, 7
0. The test statistic is distributed as a chi-square distribution with four
degree of freedom (see Maddala, 1992, for a detailed discussion ol the
testing procedure). The x° statistics are summarized i last column of
Table 4, from which we cannot reject the null hypothesis (the critical
value of the ,rz distribution with four degree of freedom is 0.49). In ‘“h."T
words, the LM test result does not indicate that higher order seridl
correlation is @ problem for the quarterly data.

The remaining results in Table 4 are seli-explanatory. 1Y
mixed price index case as an example, the estimated ¢clasueity

II we ust he
[l |']ifl
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is (1.65, the estimated clasticity foy ety
{;j < the cxpected mlation rate increases, 1. DT Capita o
il = e : ! . : . ;
an nalance of moncy drops by 4 sman Inaction, | Meman
L - P [ 5 i
¥ I. ,tmut the coefficients of the inflation eXpectation v 1; WOTLhy
¢ | (negative) and are significant at 57 : WANle haye
1l

qil salcs AN pPOD .
pitat ! POPlation i
0

. . At 3% level for ol thrae
Loy are quite :-‘,mallii in magnitude,
l h, [.f”-nlctL"r cstimates in Table 4 scem plausible, The result th,
The P4 of the inflation expectation vartable ayge highly wiﬁniii.n.::u 1\'..1-
cases  indicates that nflation SXpectations have hl;\:m':'.L:T _'l”
ole in the moncy demand. On the other hand, the *ﬂn"nl:'i
ese coefficients reflects the fact that although (he inﬂ,m"
igmificant factor that wfluences the money U'L‘m;uml 'u“:l

' 15 a4 5

"‘Eu.llil“[jn' lh . % " L Tas &

sypectall ! one compared to the transaction demand and the Monetz
: LA R

||‘.IL =

6 {"‘ﬂ“ﬂlllﬁiﬂn

hearetical analysis and statistical evidence (Chow test) indicate
nd for money in China has changed sigmficantly before and
ter the cconomic reform. anﬁc:qu:cnﬂ‘}-‘”thu d:.:_nmml 1fur money 15
~«timated separately for the two pcrmds. [he results of the Dickey-
Fuller test indicate that most time senies data used in this paper behave
ike random walks or have random w-qlk components. AN appropriate
sifferencing transformation must be performed bt:iun._r_thu money demand
squation is estimated. In this paper the general p—dlllfzrcn.mng, 1-. uscd on
the original data and the final money demand equation is estimated by
GLS. for all the GLS estimates obtained in this paper we can reject the
nll hypothesis that the residual term 18 non-stationary at the 5%
senificance level. The LM test results do not indicate that higher-order
serial correlation is a problem for the quarterly data used in the paper.
The monetization process and the inflation expectations are mcorpo-
rated in the money demand functions in this paper. Since the economic
reform started, the mtroduction of the responsibility system in the
agricultural sector and the astonishing growth of the township and village
enterprises and  private businesses have engendered an extraordinary
demand for currency. The monetization process is certainly an important
faur'mr in estimating the demand for money. The preliminary results of
iy study indicate that including a monetization variable n the money
'l-!"il'l_lLlﬂiJ tunction has increased its explanatory power significantly.
. Ihe eXpected rate of inflation provides a feasible alternative 1o
"f"'”“*“"‘b‘ the opportunity cost of holding money. However, there is no
::_:llrr:f";l:‘:f"‘hﬂi‘r'v‘ Lo estimate the inflation t:xpect.atiurfs cnjpirit‘itlly- One
flation “'1-:1'}‘: _lhlﬂ problem 15 to estimate Equation (13) by Pblliﬂ
Xpectations calculated from different expectation models and
ust the result is. In our investigation the estimated coethaients
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ation variable are statistically significany for
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-mations. Thesc Tt sults 5“_“"513" SUEEESt that (e inﬂn{.]hi
4 significant factor that infliences the money 4 ’?'hﬁn

e is still small compared to the inﬂun:_r‘la\':::ﬂnm“"j
0f Ihe‘

on expect
of tht infAation €XPE
uxpc.'-rmriun fo
l."TrFL‘u.'-I'HIIUH 15

s il . ;
4/though ll_- demand and the monctizabion process,
[ans

<1t of this paper has clear policy implications, First, j
: ‘e of money supply should accommodate hoth t
monetization process. Each important refor
In the past, the in
of the r&-!mn&ihii’il}' system in the m_“il area and the chaj
ipvesiment schemc for the fiscal alln-:::ittlun mcthod to bank loans ¢,
oxtraordinary demand for moncy. The future reform of the hnu-
and increasing the size of the stock and bond markets wil CEnle-l"g
bave monctization conscquences: pcr{mpa different ones. The E:l"].'r'
hank should antcipatce the demand for moncy changes Caused :t-ral
reform step and formulate its monetary policy accordingly . Second a

gniiud

[ransac
The re
that the growth 1

+h and the
erowth anc e )
cepycrated with @ monetization consequence
.ﬂ"‘:"ll. kol

S“Egcm

he GNp

mn Step
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trody,

seohoT

i i ' a |
infiation. consistent monetary  policy s clearly preferghle sinrj‘e IIT
inflation expectations are very important in dr:t::*rmimng the. it ¢

ney

demand. and & high mflation Ex;wctqtim] would cause instabilities o
cconomy. Maintaining a low level of inflation is particularly difficyl whquC
the central government has & huge deficit. Disciplines in the m[.n:,
supply require a more developed linancial market, expecially the hnr.;;
markets, and a relatively independent central bank. Third the E[!I'll]':jl
over interest rates should be gradually released so that interest rates
could be used in the moncy demand cquation to reflect the (e
opportunity cost of holding money in the future. Without marke
cquilibrium interest rates, 1t 1s impossible for the financial market 10
function properly. A market interest rate 1s also a necessary condition for
an cffecctive and feasible reform in the housing scctor.
As its title suggests, the present paper should be regarded as a first step
towards estimating the money demand in China. Future research is
needed in the area of the monctization process and how to estimate the
proportion of the monetized cconomy with more accuracy. More sophisti-
cated econometric techniques (error correction models and the cointegra:
tion approach) are worth exploring with this data set. The autorcgressive
conditional hEL{:rUhctdabtiCit}‘ (ARCH) and generalized ARCH (Engle,
1982) models are also attractive if one believes that the variance is time
dependent for the period 1983-1989.
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| it is clear that the price level measured by the marker e
eared] By the official price index since 14 Cmidey |
¢ measured by the cial price index since 1957, Howeve, Ih
: ' ] i
ration rate The inflation rate measurcd by the MPY e Mt <
At .
¢ il (hat measurcd by tho OPl.
e, Chow (1987) estimates the demand for money in Ching by usin
amic. . : %
-fz:;l_'rﬂliuﬂq, n Felienstein and Farhadlun (1987). the money SUPPLY il reppen
1952 e estimated for the period 1954-1983; Chen [ 1980) eXamines the ey
nflatich h(' ~en the monctary and other macroeconome variables for
rc!auﬂls-ﬁc"_ P nd Santorum (1987) estimate the excess demand in Chy
9517170 o 19551983

he sample perio N he percentage of the | ¢ : -
| ' {IQHEJ EE,'[]H]J[ELI the percenlage e monelizes cconomy mn Ching for the

. [ il . . " x
hqgﬁfw’}ﬂﬁ-l"}'ﬂﬁ' Their estimations of the percentage of the monetized CCONUMY 4pe

Fs;nu-hr 1978, 23.0 for 1979, 83.1 tor 1980, HJSZ for 1951, 82.2 for 1982, H2H for 104
g2, ir 1.%4. 5.3 for 1985, 85.6 for 1986. These percemtages are estimated without

4.1 o _ : - ,
H!.;rlng iangible assets into account. No details are provided on how these numbers were
taki

'1'":"-"'2"'""-’1“'!"3'
-r than

eale’

1;:‘.:.1‘ B the darg

) |

(R

the PEriod

na by Wsing

-:al:;ul:llﬁd .
There 15 only 0n¢ aobserva

45 the money demand. |
Chow (1987) uses a similar model based on the quantity theory of money except he does

monetization and inflation expectation vanables in his model. For a detailed
tiscussion on the general functinnal forms of a money demand cquation, see Hendry and
Fricsson (1991) and Friedman and Schwartz (1991). |

[f onc agrees that estimating A is not feasible due to the availability of data, then using an

tion for money, we assume that it is the money supply as well

ant have the

{1 i " - L] . i
sbservable variable to approximate the monetization process is the only alternative. The

Jisadvantage of using this approach 1s that, no matter which vanable 1s sclected, it can

only mimic part of (hc monetization process and some important aspects would be left

out. Here we choose the percentage of urban population as the proxy. without claiming
that it represents the entire monetizaion process. What we can say, at least, 1s that
ncluding the percentage of urban population in the money demand equation makes
sense by atsell: urbamization creates a demand for money.

Becuuse agricultural products sull account for a large proportion of the national income
and their production cycle is a year, estimating the quarterly national income is tedious
and less rewarding. We therefore use retail sales to approximate the transaction demand
tor money,

* Allernative ways to estimate the expected rate of inflation have been also tricd (e.g.

Appendiy A:

eond-order autoregressive process, rational expectation models selected by information
model selection criteria (Hsiao, 1981 )), the results are very similar to those presented

ale 4 Readers are cncouraged to use other expectation formulations o check the
fubustness of the estimation.

An example of a mixed price index

“-t.-;
MR the
. II "l vy 5 . | | | | - .
g Eui te ndex that provides the best estimate of the real inflation level s quite

ey ; . " ; ) e el
©authors suggest using the urban cost of living index because it includes
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LA he market price index enough weight. Conse
o x (only slightly higher).

he urhan
q“Eﬁtl}lr it ?q

o] price inde gl R S TR Vg

. uﬂ'n.:\:ﬂl:ﬁ (1991) estimate a ‘frug price index” from the model fo e y
f—';*lrt‘ﬂ?‘["'i" anc 'w{*ril'd I.}ﬁj..;ﬂH‘J there were oo many F“H’ti':-*ul Mo ¢ %
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'ﬂTﬂ_ighh_ Durnng { that makes any systematic modeling APProach Jece Cig
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- adopt a year-hy-ycar fine-tuning approach _m construct the Mixgg
Therefore. m.“f J:,[ I;Erimiﬁ are determined by the major economic in':'.Litntiﬂprme
The Anading IIEL-:.‘Tﬁ“I.I-L'ﬁI mavements), the weights are estimated :n;mmmg-t“ nal ¢
[usuﬂh ,_-mr.ﬂ‘d d}rr'l":!'kft ccOnomy in cach P'l..‘l'ill'ld. At the same lime . we also & .'?hﬂTt{,f
the F"J-"”";Id inmﬂr;;m (transactions not recarded) and the difference be Onside,
O ol blad :

h'u'r:t:n
and markel

- y % -+ lhi :
yrice indices, which refleets the degree of the repressed inflation € ofligy
T Fﬂ.j noc mixed price index. which is a weighted average
omstnte ¢ The weights are as follows.

. E[[;' w
of the Officig) an;
markel price indice

rahle Al Weights of tht mixed price index

o —

Official price Market price

T
Perind Note —~~
]_*?_‘iﬁ 37 0.60 0.40 First ﬁvg_}.;ﬁ;;"‘
195559 0.80 0.20 Great leap fonyg
19 -62 (1.70 0.30 famine perigd
196 0.75 V.25 Adjustment perigg
1964—-66 0.80 0.20 Socialist educatipp
1967-76 0.90 0.10 Cultural revolugn
1977-78 0.85 0.15 Tl'ﬂﬁﬁ“il]n Period
1979-89 0.75 0.25 Economic reform

e

In Table A1, for those periods when economic data are available, the weights are
estimated to reflect the share of the planned and market economy. For example, scattered
data on the spending pattern of consumers and firms can be found from Liu (1980), Th
Great Ten Years, and Cheng (1982) for the period 1952-1957 and Yang, et al. (1987) for the
period 1978-1985. For those periods when economic data are not available the weights are
estimated based on historical knowledge. For instance, during the cultural Revolution
period (1966-1976), free markets were critized as ‘capitalism’ and the number and size of
free markets were reduced significantly in that period. Consequently, a 90-t0-10 split s

assigned between the official and market price indices.

As arpued in the paper, the official price index tends 1o underestimate the true inflation
level whereas the free market index tends 1o overestimate it. The true price index, which
was unobservable, should lie somewhere in between. The mixed price index constructed
above is merely a proxy of the underlying latent variable. Although it is a fact that almost all
economic variables are measured with errors, we would like to warn readers tha lh'-
consequence of a latent variable (in the errors in variables context) in standard econometnt
analysis is applicable here (see, ¢.g. Maddala, 1992, Chapter 11). i

It 1s very easy 1o criticize this mixed price index. For example, within each P'L‘““r R
were subpeniods; the weights are estimated to represent d national average, 1"-"_ a i'“_”l“",m
region might be quite different. Notice that we are not promoting this mixed ”!df-:';]l:uliuﬂ
truc index’, rather, it s just one way of estimating the truc inflation level, l“F_hL :;’H: s
OF the money demand cquations, we see that the parameter estimated by using

; e
- " the official and mask
price indesx are usually (but not always) between those estimated by the othicid
price indces
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100 is defined as currency in circulation by the ¢nd of the year; Ml
Plus demand deposits of firms, institutions and passbood sas
cquals M1 plus term deposits of houscholds; OPL : _
2= 100); MPL = free market price index of consumer goods (1952 = 100K

ing deposits of
= official general retail
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L 1 will react first to Professor Sac

| standard ol hiving.

nd Ihi §achs that statistical changes in real wipes o

-C “rltl.c;il standard of ving it incomes cannot he uul;-.:d Rt

1;:n 4 socialist country at official prices, Accarding 1q iy, the

00ds aninw chortages of consumer goods at official prices Ptﬂ.-l..: r:;.

, L:t[[':- he has 1989 in mind because this 15 the base yeyy with %'.;'41::\-1
arc m;m_ are made. 1L s lruc‘rth:lt tlu:n: were shortages, o official
| { they were not as cxiensive as Sachs sugpests. (1 was in Poland

" 1989 and made CnQuInes ‘fh‘"“ th,ﬁl}, Ther{: was a shortage Primarily of

sl d checese. if we ccwntlﬂaﬁ ourselves to fm‘n{_J- Meat Gand if 1 am no

Iso cheese) was rationed. In August 1989, prices for food we e

freed and ratioming was abolished. In the beginning the

o was WOTSE than before the freemg of prices and many econom.
5'1”"“_{]--'3ed the government move. [n October the sitwation started 1o
!.:'.H m,t;l.;lu:nrﬂﬂﬂw food stocks became increasingly larger than sales and
:;"‘:P[;:m‘tmn rate df;lincd from nmlltll_ to month (Zycie Gospodareze
1959, Nos. 44, 16, 48, qnfl 52—3;_ 1n u}l issues p. 1). In November there
s already a stabilization of prices tor some E’UUF.H‘. such as meat and
butter, ete. (Zycie Gospodarcze nos. _52—53. p. 1). This was the situation
ohen the Balcerowicz program was introduced, which produced a huge
decline in real wages in 1990

Further on in his reply Sachs maintains that *. . . there is absolutely no
evidence of any sharp drop i real consumption after price liberalization.”
He tries to back up his statement by mamntaming that the consumption of
meat’ and fruits and ownership of durable goods have ncreased. In
addition, according to him, if the time lost in queuing, increase in product
variety and quality are considered, the *. . . average consumption levels in
Poland were hagher i 1991 than i 1989,

In my opinion, in order to make a judgment about the effect of a
Cechng in real wages it is not enough to examine the consumption of meil
and fruit and ownership of durable goods. People use their incomes o
Pay rents, utilities, to buy food, clothing, footwear, furniture, ¢tc., and
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‘ﬁh"‘-’" lend to save a portion. Without a proper examination of structural

| t:;nges n individual groups of consumer goods and of savings one
“_ng':llr?]tlk:: “‘f ]Udgnmul about what Fhe effect ol ll}t: decline in real
wh'u:ﬁ mlldn' w"‘:"", k :1" E;-mmple expenditures for clmhmg and [uulwrr:M.

o 1u_g{:;. Li up]f}?.h e of *‘-‘“{PIU}:L‘E‘S households budget in 1989, declmcﬁa!
Statysiye In 0 [Rnrzruk Statystyczny 1990, p. 131,11‘ and Ruc;mh
HENYI99T, pL 209). In order to be able to maintain the previous



