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ABSTRACT

Understanding Money Demand in the Transition from a Centrally
Planned to a Market Economy

Fundamental changes in institutions during the transition from a centrally
planned to a market economy present a formidable challenge to monetary
policy decision makers. For the case of China, we examine the institutional
changes in the monetary system during the process of transition and develop
money demand functions that reflect these institutional changes. We consider
seasonal unit roots and estimate long run, equilibrium money demand
functions, explicitly taking into consideration the changes in the institutional
characteristics of China's financial system. Using a newly compiled dataset
that covers an unprecedented long time period of 1984-2010 at the quarterly
frequency, we are able to draw conclusions on the transitions in households',
firms', and aggregate money demand, on the role of the credit plan and
interest rates, on the mechanisms of macroeconomic control during economic
transition, and on theoretical questions in the development and money
literature.
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Introduction

In a centrally planned system, the volume of output is determined by the authori-
ties and prices are fixed. The central bank controls the quantity of money held by
households and firms. Money demand is not a meaningful concept. In contrast, in
a market economy, economic agents exhibit demand for money: they autonomously
decide the quantity of cash and deposits they want to hold along with the number
of transactions they wish to carry and the opportunity cost of the different mon-
etary aggregates. How does the transition from a planned economy to a market
economy operate? When does the concept of money demand become meaningful?
What drives money holdings in a transition economy? In this paper, we examine
the transition process from a centrally planned to a market-based monetary system
in the case of China in order to have a rigourous understanding of the emergence of

money demand and its economic implications.

This question has important implications. From a theoretical perspective, the
Chinese experience offers a fascinating case to observe the changes in the functions
of money and their impact on the financial structures and monetary policy. From
a practical perspective, a rigourous understanding of the monetary transition may
improve the conduct of monetary policy in transition economies. In fact, money can
play a useful role in monetary policy only if there is a strong and linear relationship
between money and the goal variable - inflation or nominal income. Our findings

may contribute to a more accurate analysis of this essential economy.

Economic theory predicts a number of developments for money demand during

economic transition. First economic transition may imply monetization (Mukherjee,



1967). It refers to the share of monetized transactions to total transactions (either
by cash or deposit transfers). It implies an increasing volume of monetary transac-
tions affecting all monetary aggregates, a fact that may imply a drastic increase in
money demand in the early stages of reform that then levels off progressively over
time. Second, the complementarity hypothesis between money and capital (McKin-
non, 1973) states that, in developing economies with limited access by households
and small enterprises to external finance, money is accumulated to self-finance in-
vestment (money is a complement rather than a substitute for physical capital).
Third, when controls over money holdings are relaxed, households can allocate their
savings alternatively to cash or interest-bearing assets. The opportunity cost of

holding money thus emerges in a money demand function.

Earlier literature on money demand in China is abundent but fails to address
important issues!. In this paper we bridge three gaps left by previous works to
better understand the monetary mechanics of the ongoing transition process. First
previous works do not give full play to the idiosyncracies of economies in transition.
Details of the underlying financial structure and its evolution -the factors that de-
termine the meaning of money demand are widely ignored. In contrast, we build
a rigorous theoretical framework by examining the institutional details of China’s
financial transition. An important institutional feature is that money in pre-reform
China did not constitute a uniform aggregate. There were two different circuits of
money, each of the two circuits was subject to different types of controls exercised

by the planning authorities. It is only in the course of the reform period that the

!Seminal works include Chow (1987) and Feltenstein and Farhadian (1987). Most works are
based on a standard money-demand equation; they include Huang (1994), Hafer and Kutan (1994),
Chen (1997), Chow and Shen (2004), Gerlach and Kong (2005), Mehrotra (2006), Laurens and
Maino (2007), Bahmani, Oskee and Wang (2007). Few works have added institutional factors,
including Qin (1994), Girardin (1996), Xu (1998), Hasan (1999), and Yu and Tsui (2000)



two circuits began to merge. Consequently, we first consider the demand for money
separately for the household-enterprise and the inter-enterprise circuits before we
move on to aggregate formulations of money demand?.

Second, we use a meticulously compiled set of quarterly data and are able to start
our analysis as far back as 1984 (and go through 2010). The length of this time
span, unprecedented in the literature at the quarterly frequency, allows us to shed
a new light on the first years of the transition period and considerably increases the
power of the empirical tests.

Third, Chinese macroeconomic data are characterized by high seasonal effects, no-
tably but not exclusively because of the Chinese new year. Ghysels and Perron
(1993) showed that failing to account for seasonal unit roots leads to biased (under-
estimated) coefficients, while prefiltering the series using period-to-period differences
alters the stochastic structure of the series (Franses, 1997). We use an alternative
stationarity test accounting for seasonal effects (as developed by Hylleberg et al.,
1990) that allows us to disentangle seasonal effects from non-stationary dynamics.
The consideration of seasonal unit roots invalidates the findings of much of the ear-
lier literature, none of which considered seasonal unit roots.

Our contributions to the literature are threefold. First we show that usual stationary
tests mis-conclude that M, is non-stationary. Our alternative stationarity tests in-
dicate that household money holdings are stationary once seasonal factors are taken
into account. This finding suggests that there is still a significant State influence
over households’ allocation choices. Second, in contrast, we find that the enterprises
have gained decision-making autonomy over their deposits. Third, in comparison
with previous literature our disaggregate analysis uncovers a significant determinant

ignored by previous literature: we find that a strong motivation of enterprises for

2In the literature, only Xu (1998) gives some thought to financial sector idiosyncrasies.
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holding money deposits is to finance investment. Complementarity holds in China:
enterprises save in order to accumulate the funds necessary for investment. This ef-
fect holds in the disaggregate as well as in the aggregate. Our findings also confirm
earlier findings that the transactions motive and opportunity costs are relevant to

China.

The following section reviews the salient features of the institutional develop-
ments in China’s financial system. Section 2 examines the stationarity properties of
money holdings in the enterprise-household and inter-enterprise circuits. We pro-
ceed to the estimation of long run money demand functions in Section 3 where we

comment our findings. Section 4 concludes.

1 Adapting the monetary system to the reforms in the real sphere

1.1 The monetary system in the transition process

In the pre-reform, socialist system, the volume of output was determined by the
physical plan. Prices were fixed. Money strictly followed the physical plans. In this
Section we describe the main features of the monetary system before the reform and

the way it was adapted once economic reforms in the real sphere began.

The pre-reform monetary system is illustrated in Figure 1. There were two dis-
tinct circuits of money, the household-enterprise circuit which was mainly cash, and
the inter-enterprise circuit which was exclusively deposit accounts. There were sig-

nificant barriers between the two circuits, so they were rather independent?.

30n the concept of two circuits also see Dembinski (1988) and Holz (2000) and for the real
economy Kornai (1979).



Specifically, workers were paid in cash and could spend their salary buying con-
summer goods, saving it in a banking account or marginally holding it in cash
privately. The quantity of cash used to make all wage and salary payments by
enterprises to households was determined by a cash plan and coming from China’s
central bank, the People’s Bank of China (PBC). In an economy of scarcity, the cash
plan was easily implemented. Indeed the sales of consumer goods and services were
easily determined by their (planned) availability. With household income barely
above subsistence level, the supply of consumer goods had to meet little more than
the demand for food and everyday household goods.

Excess cash was siphoned off into the banking system through savings campaigns.
In sum the circulation of cash was so strictly controlled that private cash holdings
remained low. To illustrate monetary flows before the reform and during the tran-
sition process, Table 1 tallies cash outflows (disbursements) and inflows (receipts)
by state banks. For example, in 1978 wages, salary payments and agricultural pro-
curement accounted for 55.1% of all cash disbursements (columns 1 and 2). And
79.2% of cash receipts came from sales of goods and services (columns 4 and 5). De-
positing and withdrawal of savings as share of total cash disbursements and receipts

accounted for 9.6% and 10.7% in 1978 (Table 1, column 10).

In the inter-enterprise circuit, enterprises bought producer goods from other en-
terprises. All payments were made through the transfer of deposits between bank
accounts. Enterprises had access to their deposits in bank accounts only to purchase
producer goods, and only if the physical transaction had been approved by the rel-
evant state organ; enterprises were prohibited from purchasing consumer goods.

Therefore imbalances between the demand and supply of producer goods could not



arise as long as all transactions followed the physical plan. The main channel of en-
terprise credit was a centrally administered real bills system called the ”commodity
inventory system”: enterprises would be granted deposit credits which they trans-
ferred to other enterprises directly as payment for inputs. As these inputs were
transformed into goods and sold to other enterprises, the deposits received would be
used to repay the deposits created?. Any excess, in either direction, flowed back to
the central authorities, so there was no rising stock of deposit money.In sum it was
a monobank system based on the People’s Bank of China (PBC). Between 1969 and
1977, the PBC was integrated into the Finance Ministry. The only other source of
financial resources was the state budget which provided all funding for investment
in fixed assets as well as a certain amount of ”fixed-quota” working capital.

In total money - cash for households and deposits for enterprises - thus strictly fol-
lowed the physical plans. The People Republic of China’s pre-reform period financial
system was inherently stable. But once economic reforms in the real sphere began,

the monetary system had to adapt.

The transition monetary system is illustrated in Figure 2. Several factors made
the monetary reform necessary. First the total wage bill increased and became more
difficult to plan ahead. In fact in the early 1980s, enterprises began to supple-
ment planned wage and salary payments with bonus payments. The share of easily
planned food and everyday household good purchases in total household expendi-
tures declined as illustrated in Table 1. The share of sales of goods and services

in all cash receipts of state banks dropped from 79.2 to 22.1% between 1978 and

4The commodity inventory system specifies that (working capital) credit be extended directly
to the user in accordance with specific plans and for specific purposes on the basis of material
inventories held by the economic unit. Enterprises were required to promptly pay back their loans
when the commodities that were used to back the loan are transferred outside the enterprise. (See
De Wulf 1986.) The commodity inventory system represents the socialist economy’s application of
the ”real bills principle”



1995. Second, the growth of the individual-owned economy and the rural township
and village enterprises, with much of their transactions outside the banking system,
further rendered the cash plan difficult to implement. Furthermore cash was in-
creasingly used illegally by enterprises developed for the purchase of producer goods
in the enterprise circuit as well as for the purchase of consumer goods (enterprises
and state units would purchase consumer goods for their employees, while formally
adhering to the official wage and salary scales). Subsequently imbalances in the
household-enterprise circuit became more prominent. Excess cash was withdrawn
by setting nationwide uniform interest rates on household deposits: between 1978
and 1999, deposit interest rates were adjusted eighteen times®. As a result, the de-
positing and withdrawal of savings as share of total cash disbursements and receipts
rose from 9.6% and 10.7% in 1978 to 51.1% and 54.3% in 1995 (Table 1). By the
late 1980s, with prices successively freed, imbalances led to rapidly rising consumer

goods prices®.

Meanwhile however monitoring of the cash plan and attempts at enforcing the
cash plan continued. Table 1 illustrates the cash flows during the reform period.
The stock of cash outstanding has tended to grow (column 14), but over time the
gross flows also increased relative to the stock (column 0 relative to column 14). It
seems that PBC thought about this increase in the stock of cash through the lens
of the quantity theory of money, and so focused on increasing in line with consumer

income and spending at given (administered) prices.

5The PBC today still sets all interest rates, subject to State Council approval, at nationwide
uniform levels (albeit some, nowadays, with a bandwidth).

6 A first bout of double-digit inflation in 1988-1989 led to panic purchases of consumer goods and
the withdrawal of household savings deposits. The PBC responded by inflation-indexing household
deposits (but not enterprise deposits) with maturities of three years and longer for the period 10
September 1988 to 1 December 1991. A second period of inflation-indexing began on 11 July
1993, with the inflation subsidy dropping to zero in May 1997. See Jinrong shibao 97/10/28 and
99/12/6, Finance Yearbook 1997, p. 493, and Statistical Yearbook 1998, p. 533.



In the inter-enterprise circuit, the expansion of enterprise-based decision-making
and the growth of the non-state economy made the planning of physical transactions
impossible. Beginning in 1985, prices for producer goods were partially freed; by
1993, market-determined prices governed 81.1% of the value of all producer goods
sales”. Enterprises making their own production decisions did no longer submit all
surpluses to the finance departments. In 1979, enterprises were allowed to retain
funds through partial profit retention. A ”tax instead of profit delivery” reform

(ligaishui) followed in 1983 through 1985.

With the gradual decline of output planning starting in the early 1980s, new
macroeconomic control instruments were needed. This led to the creation of an
elaborate credit plan system of which we describe the main features and evolution

in the following.

1.2 The rise and fall of the credit system

The loss of control mechanisms in the real sphere (partial abandonment of the phys-
ical plan and of price controls) was compensated for by an elaborate credit plan
system. Many of the lending decisions incorporated into the credit plan were made
outside the financial system by the traditional planning and production hierarchy.
The credit plan covered loans for investment in fixed assets (capital construction and
technological updating and transformation) and working capital loans (see Figure

2). Officially, the credit plan system remained in place until the late 1990s.

In 1984-86, banks faced both a credit and a deposit plan with refinancing of the

"See Price Yearbook 1997, p. 482.



difference guaranteed by higher-level branches of the same bank and ultimately by
the central bank. Deposits attracted in excess of the deposit plan could be freely
turned into working capital loans by the bank branch itself (duocun duodai). This
created incentives for banks to attract more deposits in order to lend more. The
policy affected all aspects of the two circuits. In the household circuit, additional
loans could pay for bonus payments to households. In the enterprise circuit, loans
were no longer necessarily tied to the commodity inventory system, and money in

the enterprise circuit thus no longer had a direct correspondence to production.

In 1987, refinancing through the central bank became no longer guaranteed -
financial institutions were to use the local/ regional interbank money market - and
binding credit limits were instituted. In 1991, guidelines were issued on which in-
dustries enjoyed priority in lending, in accordance with sectoral policies in the real
sphere. In addition to lending guidelines, banks also faced explicit external decisions

on policy loans®.

Key financial sector reform decisions were passed by the State Council in 1993.
The decision stated that the PBC’s intermediate and operational targets would be
money supply, credit volume, interbank money market rate and a ”safety deposit
requirement”. Starting 1994, the state commercial banks were to adopt prudential
ratios. Even though the 1993 reform decision mentioned money supply targeting

and the adoption of prudential ratios, by 1995, the then highly centralized credit

8 According to Montes-Negret (1995, p. 31), the Industrial and Commercial Bank of China in the
early 1990s could autonomously decide on less than 20% of its lending. Xiao ”policy loans” (1997, p.
371) reports that approximately 40% of all state bank loans in 1991 were (defined in the source as
particular lending categories), while Hui (1994) claims that 20% of all Industrial and Commercial
Bank of China loans are policy loans; for the Agricultural Bank of China the share is 30%, for the
Bank of China 15%, and for the Construction Bank of China 45%. And yet, by 1993 the PBC
explicitly encouraged banks to refuse loans to projects which are not economically viable.
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plan was still very much relevant®. The switch to money supply targeting officially
occurred in the second half of the 1990s!°. In terms of monetary tools, it appears
that only in the second half of the 2000s has the PBC adopted routine open market
operations, presumably largely in response to capital inflows, and begun to fre-
quently change the reserve requirements. While the credit plan system has never
been officially dismantled, the underlying loan classification system has been aban-
doned - loans are now classified by maturity, and not by type (capital construction
loans, etc.) - and whatever lending limits and loan allocations in place are now,

presumably, determined bank-internally.

In total the transition towards a market-economy has changed the monetary
system. The transition from credit limits to money supply targeting suggests that
a stable money demand function has finally established. Economic reforms would
suggest increasingly autonomous agent decisions on the allocation of their money
balances. Yet monitoring of the cash plan for the households-enterprise circuit has
continued during the transition period. And in the inter-enterprise circuit, the credit
plan system has never been officially dismantled, with credit limits resurfacing at
unsual times''. The fact that controls have been pervasive during the transition

period raises the following question: to which extent do money holdings result from

9The national economic and social development plan of 1995 (NPC 18 March 1995a) reported
only one monetary target for 1995: this was the total increase in bank credit, by no more than 570bn
yuan (with quarter-by-quarter limits for individual banks). Prudential ratios were not enforced
for many years to come. Money supply data appeared for the first time in 1993, in the back pages
of the PBC’s monthly magazine Zhongguo jinrong, together with all other quarterly financial
statistics. The People’s Bank of China Quarterly Statistical Bulletin, which started publication in
1996, carries retrospectively created data on M1 from 1990 onward.

10The South China Morning Post on 1 February 1996 reported Chinese growth targets for M
and My in 1996 of 18% and 25%. The 1998 national economic and social development plan stated
that credit limits on lending by the state commercial banks have now ended. It does not report
any monetary targets for 1998, except an increase in currency in circulation of 150bn yuan (NPC,
6 March 1998). The 1999 national economic and social development plan for the first time issued
M, and M growth targets, of approximately 14% and 14-15 % (NPC 6 March 1999).

HFor example, in early 2010, the head of the China Banking Regulatory Commission, Liu
Mingkang, said that overall credit growth in 2010 will be restricted to 7.5 trillion yuan.
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a free decision-making process by agents in China? The first step of our empirical
investigation answers to this question. To determine whether money demand has
become a meaningful concept, in the following we test the deterministic dynamic of

money holdings.

2 Money holdings: deterministic or random walk?

Examining the properties and dynamics of money holdings is a first key step. In
particular the stationarity property of money holdings can be interpreted as an in-
dication of centralized plannification. In fact a stationary series is charaterized by
a mean or trend-reverting process with time-constant variance. If money holdings
were staionary, it would suggest that they follow a deterministic trend planned by

the monetary institution.

First the monies in use in the household circuit are cash and household deposits.
Household deposits are the aggregate of household deposits of differing maturities.
Second the money in use in the inter-enterprises circuit is enterprise deposits. All de-
posits earn interest. Our data are obtained from a wide variety of sources. We work
with quarterly and monthly data to obtain quarterly series. When only monthly
data are available, these are aggregated into quarterly data. In the case of stock
rather than flow values, our quarterly values are mid-quarter values, obtained as
the arithmetic average of end-period and beginning-period values. We collect data
from 1978 onwards, but then start our analysis with the year 1984 because data on
some series are not available for the earlier years. The period of estimation ends
in December 2010. Appendix 1 offers a brief summary of data sources and data

manipulations. All data used are plotted in Figure 5.
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Several of the data series exhibit strong seasonality (Figure 5). Ghysels and
Perron (1993) showed that failing to account for seasonal unit roots leads to biased
(underestimated) coefficients, while prefiltering the series using period-to-period dif-
ferences alters the stochastic structure of the series (Franses, 1997). To address
prefiltering issues, we apply a seasonal unit-root test (HEGY) developed by Hylle-
berg et al. (1990) that has the advantage of testing for unit roots at zero frequency
(long-run behavior) and for seasonal unit roots. In fact standard stationarity tests
on data with stochastic seasonality may lead us to misconclude that our series are
nonstationary because they do not distentangle seasonal effects from non-stationary
property. Appendix 2 provides a technical presentation of our stationarity test strat-

egy and a detailed explanation of the results.

The seasonal unit-root tests in Table 2 reveal that both My and household de-
posits are stationary. In other words, the two aggregates vary steadily along an
upward trend. This property suggests that they are planned rather than the result
of free rational choice. For example, household deposits show no response to interest
rate changes; household money demand is thus constrained by supply. These find-
ings suggest that cash administration has been an item high on the agenda of policy
makers. Cash administration regulations were issued in 1977 and revised in 1988.
Reminders to adhere to the regulations were issued in other years. For example,
as recently as in mid-1997, the Agricultural Bank of China prided itself on having
strictly adhered to the cash disbursement plan in the first half of the year. As a
result, the official deposit interest rate, set by the PBC, likely provides little incen-

tive to save. A comparison with the inflation rate (Figure 3) shows that real deposit

13



rates are not consistently positive (the 1-year deposit rate was not inflation-indexed

in the two high-inflation periods).

Our first finding is important because it confirms the pervasive influence of the
state over household decision on the allocation of their wealth. Interestingly the
three usual stationary tests (mis)conclude that My is non-stationary (see Table 2)12.
This underlines the importance of properly accounting for seasonality to disentangle
seasonal peaks from a pure random walk, which the standard stationary tests cannot

do (and which the literature on money demand in China has ignored).

We turn to enterprise deposits and M; stationarity property. The results in Ta-
ble 2 indicate that the null hypothesis of non-stationarity is not rejected. Contrary
to the money in use in the household-enterprise circuit, money holdings in the inter-
enterprise circuit follows no deterministic trend or a time-constant trend-reverting
process, as it would be the case if they were following plannification. This is an im-
portant indication that economic reforms led to increasingly autonomous enterprise
decisions on deposits. Table 2 indicates that M is nonstationary too, a statistically
consistent result given the fact that enterprise deposits, one of its components is

nonstationary.

In total, we find that household money holdings are stationary once seasonal

factors are taken into account, a result suggesting that they do not respond to

12The HEGY result suggests that the standard unit root tests wrongly reject the variable’s
stationarity because of the presence of a seasonal unit root. Indeed the HEGY test suggests that
My is stationary in the zero-frequency but has a unit root in the semi-annual frequency, i.e., the
dynamic of the variable differs between the first and the second half of the year. This may be
due to the Chinese New Year holiday in the first quarter of the year, with a surge in household
purchases and the use of newly printed cash for presents; the excess currency in circulation is then
later withdrawn by the PBC.
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standard drivers of money holdings such as transaction motives and opportunity
cost. In contrast, we find that the enterprises have gained decision-making autonomy
over their deposits. This finding leads us to our second empirical step where we will
explore the determinants of money demand in the inter-enterprise circuit and at the

aggregate level.

3  What determines money holdings in China?

In a market economy, primary determinants of money demand are the transactions
motive and the opportunity costs of holding money. In the case of China, given
the institutional background presented in Section 1, further factors may come into
play and we present a total of five potential determinants of money demand in the
following. We then analyze money demand in China for the inter-enterprises circuit

before moving on to aggregate money demand in form of M.

3.1 Choice of the determinants

We are guided by economic theory to identify five potential determinants of money
holdings in China after the reform. Two potential determinants are those of the mar-
ket economy (the transactions motive and opportunity costs), two are common to
economies in transition and emerging economies (monetization and complementar-
ity) and one is specific to China (credit plan). Whenever feasible, we use alternative
variables to reflect each of the five potential determinants of money demand. All

variables are in logarithms except for interet rates and growth rates.

1. The transactions motive that has always been relevant in China is captured

through a variable related to the economic activity: nominal industrial output,

15



investment, GDP.

. Monetization is a potential determinant of money demand in a transition econ-
omy (Mukherjee, 1967). It is related with the transactions motive as it refers
to the share of monetized transactions to total transactions (either by cash or
deposit transfers). It implies an increasing volume of monetary transactions
affecting all monetary aggregates, a fact that may imply a drastic increase
in money demand in the early stages of reform that then levels off progres-
sively over time. To account for the non-linear effect of transaction motives,
we include a quadratic monetization trend in our estimation, consisting of the

squared transactions variable (nominal industrial output, investment, GDP).

. The opportunity costs to holding money became relevant only when economic
reforms created investment opportunities for enterprises. Capturing the op-
portunity cost of holding money is not an easy task in China as interest rates
have remained under the government control over the period. We include five
different measures of opportunity costs found in previous studies to compare
(Laurens and Maino, 2007, Bahmani-Oskoee and Wang 2007, Mehrotra 2006,
Hafer and Kutan, 1994): 5-year deposit interest rate with a retail price in-
dexation, 1-year deposit interest rate, 1-year loan interest rate, the nominal

effective exchange rate and a China-US interest rate spread.

. Complementarity is another potential explanation. Mc Kinnon’s (1973) com-
plementarity argument runs that in developing economies with limited access
by households and small enterprises to external finance, money is accumu-
lated to self-finance investment. As a result, investment and bank deposits

are not substitutes, but complements. In the case of China, the argument has

16



two aspects. (i) If investment occurs solely according to plan and with state
funding (either through the budget or the state banking system), there is no
complementarity. (ii) For private and collective-owned enterprises with pos-
sibly limited access to bank loans, complementarity may have been relevant
all along in the reform period. The complementarity hypothesis holds if the
deman by the real growth rate of industrial output, or alternatively the real

5-year deposit interest rate.

. Credit plan in China may have played a role. We showed in the institutional
Section that the volume of loans became a major monetary policy instrument
in the early 1980s and has been progressively replaced by money supply tar-
geting in the second half of the 1990’s. Therefore, we will test if the volume of
loans is a significant determinant of money holdings. The effect of the credit
plan constraint is tested with the introduction of short-term loans. Two rea-
sons motivate the choice of this series: first short-term is a maturity specific
to the production sector. Second using total banking loans would raise an
endigeneity issue with deposits. As a result, we have no alternative variables

for credit plan.

Before proceeding to the estimations, we need to test the stationarity of all explana-

tory variables. To do so, we use HEGY tests mentioned previously to disentangle

non-stationarity dynamics from seasonal effects. Results are reported in Table 2.

Most series are non-stationary and/ or hold seasonal unit roots. To check the ro-

bustness of our results, we apply the standard tests ADF, PP or KPSS which yield

similar conclusions as the HEGY test. We can now proceed to the empirical analysis

of the determinants of money demand (see Appendix 2 for an interpretation of Hegy

tests).

17



3.2 Estimation results

We want to test whether the determinants mentioned before are relevant factors
of money demand in China. Given that all time series are non-stationary we fol-
low the standard procedure and check the existence of a long-run relationship in a
cointegration framework. The cointegration tests for the specification rely on Engle
and Granger (1987), using Phillips and Ouliaris (1990) critical values. To eliminate
serial correlation, we proceed to the estimation using Stock and Watson strategy

with two leads and laggs of AX; as follows:

2
= Po+ X+ Z O AX:k + (1)

k=-2

where X, is the vector of explanatory variables and u; the residuals of the relation-
ship!3.

To avoid multi-collinearity issue X; include one out of the alternative variables
presented to measure each of the five potential determinants: transactions, mone-
tization, opportunity cost, complementarity hypotesis and credit plan. Results are
presented in Table 4. For each motive, we select the series that are cointegrated

with money holdings and comment the coefficient sign.

3.2.1 The inter-enterprise circuit

In the inter-enterprise circuit, only five specifications out of sixteen tested are found
to be cointegrated. The estimation results of the five specifications are displayed in

table 4:

1. Transactions motive. Cointegration is accepted in all specifications including

13Usually the number of leads and laggs, k, is two or three. Here, & = 2 to avoid too many
coefficients to estimate. We have removed all insignificant lead and lag terms with backward
stepwise strategy
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nominal industrial output and rejected in all specifications not including it. It
suggests that the transactions motives, when proxied by inustrial output, is
a relevant factor of money holdings in China. As expected, the coefficient is

significant and positive (0.339 in spec 1la).

. Monetization. Squared nominal industrial output is found either not signif-
icant or positive and close to zero. Figue 6 plotting the monetization trend
added to the transactions motive(3; nominal indutrial output+ 3 nominal indutrial output?)
there is nosignificant quadratic effect of the transaction motives on the deposits
of enterprises. The impact of transactions motive has been linear during the
period. The fact that the volume of monetary transactions (as a ratio of the
number of transactions) has not increased after the reform is probably due
to the fact that deposits were already used in the inter-enterprises circuit in

pre-reform system as detailed in Section 1.

. Opportunity costs. Enterprise deposits and the different interest rates tested
(one-year loan interest rate and one-year deposit interest rate) is significant
with a negative sign (-0.689 spec 4b or -0.286 spec 4d). This suggests that
enterprises face an opportunity cost to holding deposits, a finding confirming
previous studies based on aggregate estimations (see among others Bahman-

Oskoee and Wang, 2007).

. Complementarity hypothesis. The expected sign is positive. The real growth
of industrial output is positively cointegrated with enterprise deposits, which
implies the existence of a complementarity effect. It suggests that a motive to
hold deposits in the corporate sector is to finance investment in fixed assets.

We will comment this result in the next subsection.
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It is worth noting that when we use the alternative variable, the real 5-year
deposit interest rate as a proxy for the real return of capital, it is significant
with a low and negative coefficient (-0.005 spec la) or not significant (spec 4c
and 4e). It means that this variable does not capture properly the complemen-
tarity effect. The negative sign suggests that it plays the role of opportunity

costs rather than of complementarity.

5. Credit plan. The variable short loans is never significant in our estimations, a
result that suggests that the credit plan has not driven the demand for deposits
in the corporate sector. This result suggests that the implementation of the
credit plan was difficult and private enterprises found way to bypass the credit
plan restrictions. Our finding invalidates Xu (1998)’s that the main cause for
the rise in the demand deposits is the rise in the bank loans. However Xu’s
estimations were based on 16 annual observations, a small sample size which
poses a serious handicap, while ours are based on 104 quarterly observations.
This finding then suggests the success of the transition away from the credit

plan system that occurred during the mid-1990s.

To summarize, the results are robust within the five specifications. They confirm
that economic reforms implied increasingly autonomous enterprise decisions about
their deposits. Deposits come to fund production; complementarity holds: enter-
prises save in order to accumulate the funds necessary for investment. Last the
opportunity costs to holding money matter while the credit plan is not a signifi-
cant driver of deposits in the inter-enterprise circuit. We move on the aggregate

estimation of money demand.
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3.2.2 Aggregate money demand

The gradual abandonment of the concept of two circuits by policy makers and the
adoption of Money supply targeting in the late 1990’s has created space for a more
standard analysis of aggregate money demand. As previously, we test alternative
specifications to explore the robustness of the findings. As we saw in Section 1
that authorities have issued M; and M, growth targets, the estimations are run for
both aggregates (see Tables 5 and 6). Estimation results are robust as only minor
differences appear among both aggregates. For the sake of brevity we comment only
the estimation results of M;. Overall the aggregate estimations uncover that the
determinants playing in the inter-enterprises circuit are relevant for the aggregate

money demand:

1. Transactions motive. We find that GDP is significant and positively correlated

with M, the coefficient is around 0.3.

2. Monetization. The monetization trend (squared GDP) is either not significant
or negative and close to zero. Figue 6 plotting the monetization trend added
to the transactions motive(8; GDP + (5 GDP?) confirms that there is no
significant quadratic effect. Since M; includes My, our result indicates that
there was no cash monetization neither, probably due to the fact that cash

was already broadly used in the pre-reform period.

3. Opportunity costs. Interest rates are negatively correlated, whatever maturity
tested, with similar estimated coefficients (-0.3 using interest rates on loans).
The estimated coefficient of the nominal effective exchange rate (NEER) is also
found significant, two results that confirm the opportunity cost effect detected

in the inter-enterprise circuit. The alternative, the spread between Chinese
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and US interest rates, included in the estimations are not significant, a result

that is perhaps not surprising given China’s capital controls (spec 1d-4d).

. Complementarity hypothesis. As for enterprise deposits, in the case of M,
cointegration is rejected for the real 5-year interest rate, while cointegration
is found when the real growth of industrial output is included in the specifi-
cation. The estimated coefficient is positive, from 0.58 to 1.95 depending on
the specification. It is worth noting that the estimated coefficient is high in
comparison to other developing economies. For example Pentecost and Moore
(2006) and Thornton and Pouydal (1990) found significantly lower coefficients

for India Pakistan repectively.

. Credit plan. We include the variable short loans in ten specifications and
only four are found cointegrated with M;. Then this variable is found not
significant in two out of four specifications. We conclude that similarly to
the inter-enterprises circuit, the credit plan plays no significant role in the

aggregate monetary sphere.

In total, financing investment appears a major reason for holding money in the

production sector, a determinant that was neglected in previous studies. Presum-

ably, this is due to limited access to credit. The typical enterprise finances much of

its investment with own funds: the share of own funds in total funding of investment

in fixed assets in China has been invariably high at around 50%. In 1993, the first

year for which the data are available, own funds accounted for 47% of all funding for

capital construction and technological updating and transformation (with no data

available on total investment in fixed assets); in 2009, own funds accounted for 61%

of all funding of investment in fixed assets (Statistical Yearbook).

The importance of self-financing is also probably related with our finding that enter-
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prises have become less sensitive to credit tightening (and to the credit plan). For
private and collective-owned enterprises with possibly limited access to bank loans,
complementarity has been relevant all along in the reform period. Low interest
rates may have contributed to this development: enterprises can earn a significantly
higher real return on investment than on interest-bearing assets. In this sense, the
Chinese economy shares a common pattern with most emerging economies due to
the absence of deep financial markets (Pentecost and Moore, 2006).

In addition one aspect of the importance of self-financing in China - besides the
private sector self-financing -could be that state-owned enterprises face incentives to
hoard funds rather than pass them on to their owners (the state). Policy implications

of our results are discussed in the conclusion.

4 Conclusion

This paper investigates the transition process from a centrally planned to a market-
based monetary system. We estimate long run, equilibrium money demand functions
for China from 1984 to 2010, explicitly taking into consideration the changes in the
institutional characteristics of China’s financial system. To do justice to the origins
of China’s current monetary system, we examine the disaggregate money balances
in both enterprises-household and inter-enterprise circuits. Then we estimate the
demand for M; and M,. To do so, we use a constructed dataset with quarterly
frequency spanning from 1984 to 2010. Given the seasonal patterns in several series,
we use the seasonal unit-root test developed by Hylleberg et al. (1990) to disentan-
gle seasonal peaks from a pure random walk.

Several of our findings are new in the discussion of money demand in China. First,

in the disaggregate approach, the stationarity of household money holdings (once
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seasonal factors are taken into account) suggests that there is still significant state
influence over households’ allocation choices. Enterprises, in contrast, have gained
decision-making autonomy over their deposits. Money demand of enterprises stems
primarily from a desire to self-finance. The credit plan has not been a significant
driver of enterprise money demand and enterprises are conscious of the opportunity
cost to holding money. In sum, our estimations suggest that the enterprise sector-
whether state-owned enterprises with newly found autonomy or the growing private
sector- quickly adjusted to the end of the command economy, much quicker and to a
more significant extent than households. The findings for the corporate sector carry

over into aggregate money demand.

Last our findings confirm the relevance of McKinnon’s complementarity hypoth-
esis for the case of China. The development of China’s financial system follows a
pattern similar to that of many other developing countries. In fact, complementarity
may hold even more strongly in China than elsewhere. The role of opportunity costs
in money demand has been significant but weak in comparison with complementar-
ity, suggesting that saving is independent of the interest rate. Thus, while standard
money demand functions can be reliably estimated for China, the importance of

different explanatory factors is not the same as in market economies.

The need for Chinese policy makers to maintain control over the economy through
the monetary sphere has important implications. In particular, an environment of
negative or low real interest rates limits the scope for monetary policy. Market-based
interest rates are necessary to gain leverage over the money demand of households,

and to play a more important role in the money demand of enterprises. Develop-
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ment of government and corporate bond markets, for example, could advance the
transition towards market-based interest rates. But ultimately, it requires a direct
government decision to end the traditional practice of state-determined, centrally

regulated interest rates.
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Appendix

Dataset

Deposit and loan data are obtained from the monthly magazine Xinhua yuebao for
the years through 1985, the financial statistics page in the PBC’s monthly magazine
Zhongguo jinrong for the years 1986-1989, China Financial Statistics 1949-2005 for
the years 1990-2005, and the PBC Quarterly Statistical Bulletin and the PBC web-
site (http://www.pbc.gov.cn/) for the years since 2006. The transitions between
the different sources are not always smooth: minor adjustments to loan data are

required for 1988 and 1989.

The sources of money supply data for M, (currency in circulation) are the same
as for deposits and loans. Quarterly M; data for the years through 1990 are ob-
tained from the International Monetary Fund’s International Financial Statistics
(IFS); since then, they are obtained from the PBC Quarterly Statistical Bulletin

and the PBC website.

Interest rates are obtained from the Finance Yearbook and, for 2009 and 2010,
from individual announcements on the PBC website. In contrast to the IFS, which
seems to use end-month values, we calculate average monthly interest rates (and
then average quarterly interest rates)!?. We take into consideration that interest
rates on household time deposits (but not on enterprise time deposits) of 3-year or

longer duration were inflation-indexed from 10 September 1988 through 1 December

14The average monthly interest rate is the arithmetic mean of the daily interest rates, and the
average quarterly interest rate is the arithmetic mean of the monthly interest rates.
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1991, and then again starting 11 July 1993. The spread between U.S. and China’s
lending rates is the percentage point difference between the U.S. Bank Prime Loan

Rate and the China lending rate, both series as published in the IF'S.

Exchange rate data are obtained from the IFS through 1986, and then from
the Finance Yearbook and the PBC website. The nominal effective exchange rate

(NEER) is obtained from the IF'S.

For data on the real economy, our default source is a series of three statistical
magazines published by the National Bureau of Statistics: Zhongguo tongji yuebao
(July 1985 - 1989), China Statistics Monthly (1988 - early 1990s), and China Monthly
Statistics (starting early 1990s). We also resort to the statistics page in the NBS
monthly magazine Zhongguo tongji and to the NBS website (www.stats.gov.cn). For
the numerous manipulations involved in the creation of quarterly GDP, industrial
output, and investment series, we conducted extensive reliability checks before pro-

ceeding as we did.

The CPI and the retail price index are published as a monthly year-on-year (yoy)
growth rate. We create a price index by setting all monthly CPI (and retail price
index) values of the year 2002 equal to 100, and then applying the published CPI
(and retail price index) growth rates to this base in order to obtain a continuous
index that covers the complete time period. From this continuous index we obtain

quarterly yoy growth rates'®.

15We can equally well obtain quarterly yoy growth rates from the published monthly yoy growth
rates. The difference between these two series is exceedingly small. Because we obtain real series
of other variables by using 2002 as the base year, we take the same approach for the price indices.
The choice of 2002 followed careful examination of the price indices in all years. 2002 was a year
with average monthly CPI inflation of -0.8% (and a standard deviation of 0.3 percentage points)
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The retail sales data have a number of missing data points which then require
(minor) approximations. The raw GDP data are from the China Quarterly GDP
Time Series 1992-2005 and the NBS website. Quarterly values for the years prior
to 1992 are obtained by relying on the quarterly proportions of the industrial output
data. All final quarterly GDP data are based on the most recently revised annual
GDP series (from the Statistical Yearbook 2010 and the Statistical Abstract 2011)
to which the quarterly GDP shares of the raw GDP data (prior to 1992 industrial
output values) are applied. We create a real series by taking all four quarterly nom-

inal values of 2002 to also be real values.

Industrial output values are based on the available real and nominal data on
gross output value, sales output value, and value-added, for whichever aggregate
of industry these data are available (total; directly reporting industrial enterprises,
with its changing definition). In addition to the default sources, we consulted the
PBC Quarterly Statistical Bulletin. From these raw data, we create a monthly yoy
real growth index. We also use these series to determine the share of each month or
quarter in annual output. Data in levels are based on the annual industrial valued
added published in the national income accounts (Statistical Yearbook 2010 and the
Statistical Abstract 2011) to which these monthly or quarterly shares are applied.
A series of real value added is obtained by taking all 2002 nominal values to also
be real values, and then applying the earlier derived real growth rates to the 2002
base (which can then also be readily used to back out a quarterly yoy growth rate

series).

and it followed two years of near-stable prices.
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The investment data are based on the economy-wide annual investment val-
ues published in the Statistical Yearbook, to which monthly or quarterly shares are
applied. The monthly or quarterly shares are based on a large variety of differ-
ent investment data available at different points in time (capital construction and
technological updating and transformation, investment by state-owned units, urban

investment).

Household income is limited to urban household income in 35 or 36 cities (with
the exact number of cities depending on year). Our default variable is disposable in-
come, our second choice is living expenditures. A real series is obtained by deflating

with the CPI (using 2002 as the base year).

Stationarity tests robust to seasonlity: HEGY tests

In view of the Figure 5, several of the data series seem to exhibit strong seasonal-
ity. Prefiltering seasonal series by seasonal dummies assumes that seasonality is a
purely deterministic phenomenon and does not allow for stochastic seasonality. The
alternative, prefiltering with an ARIMA X-12 procedure, accounts for stochastic
seasonality but assumes stationarity. In sum, filters alter the stochastic structure of
a series because they impose a particular stochastic structure (Franses, 1997). Unit
root tests on linear seasonal filtered data tend to over-reject the null hypothesis of

a unit root.

To address the issue, we apply a seasonal unit-root test (HEGY) developed by
Hylleberg et al. (1990) that has the advantage of testing for unit roots at zero

frequency (long-run behavior) and for seasonal unit roots. To do so, the test de-
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composes a quarterly series y into the seasonal and the zero-frequency components:

(1=LYye = (4 LAL*+L*)yr 1 +72 (1= L+L* = L?)yr 1 +73(1= L) g1+ (1= L2 )ye—a+e;
2)

where L is the lag operator. The value of 7; (i=1 to 4) determines the existence

of a unit root in the different frequencies. To check the significance of ~;, the test

proceeds as a standard ADF test with critical values simulated by Hylleberg et al.

(1990). If 73 = 0, the variable has one non-seasonal (long-run) unit root. If, in

addition, 7; (i=2 to 4) = 0, then the variable has also a seasonal unit root. It cor-

responds to a unit root in the semi-annual frequency if v = 0, and in the quarterly

frequency if v3 = 74 = 0 (joint F-test). In sum, this test allows us to identify the

frequency at which the data have a unit root.

Table 2 reports the results of the HEGY test and of standard unit root tests. For
all tests we have to specify the number of lagged difference terms of the dependent
variable to be added to the test regression. As is common practice, we include the

number of lags that is sufficient to remove serial correlation in the residuals.

The HEGY test identifies which variable has a unit root in the zero-frequency,
a prerequisite to studying cointegration relationships. The test reveals that the
following variables are stationary: cash (MO), household deposits, real growth of
disposable income, CPI inflation rate, real 5-year fixed term deposit interest rate,
real growth rate of industrial output, investment, US vs. China Interest rate spread.

The remaining variables are nonstationary.
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We continue by investigating the presence of stochastic seasonal characteris-
tics. The variables GDP, retail sales and CPI index are found to have a unit root
both in the zero-frequency and semi-annual frequency (72 = 0). The variable in-
dustrial output has a unit-root both in the zero-frequency and quarterly frequency

(73 = 74 = 0),using a Fisher test. The other variables have no seasonal unit roots.

To check the robustness of our results, we apply the standard tests ADF, PP
or KPSS which yield similar conclusions as the HEGY test in the zero frequency,
with the exception of MO where the classical tests find nonstationarity. The HEGY
test suggests that M is stationary in the zero-frequency but has a unit root in the
semi-annual frequency, i.e., the dynamic of the variable differs between the first and
the second half of the year. This may be due to the Chinese New Year holiday in the
first quarter of the year, with a surge in household purchases and the use of newly
printed cash for presents; the excess currency in circulation is then later withdrawn
by the PBC. The HEGY result suggests that the standard unit root tests wrongly

reject the variable’s stationarity because of the presence of a seasonal unit root.

To conclude the statistical analysis, we filter the data based on the information
about the unit root frequency of the data. If the series have a unit root in the zero-
frequency only (and no seasonal unit root), we use this variable in levels. If the series
has a zero-frequency unit root and a seasonal unit root, we cannot use the standard
procedure of Engle and Granger (1987); to focus only on the long-run relationship,
we eliminate the seasonal unit root and keep only the unit root in the zero-frequency.
Specifically, we work with seasonal component S} = (1 + L + L?> + L3)y;_; as in

Engle, Granger, Hylleberg and Lee (1993). With this component, we can use the
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traditional cointegration test. Following the proper treatment of seasonality and
integration order of the series, we continue with stationary and non-stationary series

to examine the linear empirical specifications.
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Figure 1: Enterprise and Household Circuits in the Centrally Planned Economy
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Figure 2: Enterprise and Household Circuits after Reform
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Figure 3: Lending Rate, Deposit Rate, and CPI
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Figure 4: Dataset (in billion yuan unless obviously otherwise)
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Figure 5: Dataset (in billion yuan unless obviously otherwise)
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Figure 6: Dual impact of transactions motive and monetization in both circuits
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Table 1: Disbursements and Receipts of Cash by State Banks

In % of total disbursements {or mozipts) per annem

1 p 3 4 5 ] 7 g 10 11 11 13 14 15
Deizhuesa-  Toal sl Age. Admin RCC  TVE Ssif S UCcC Ea Otherz Cwrin D-R
ments (b WEESE PIOC. . Uit ent.  empl.  wvinzs mitt. circul
Racoiptzs  woan) Goods  Ser- Tax {bn
vicss yEn) yuan)
1978 D 13526 456 o5 6.5 X X X 219 X X o6 X 18 4.0
R 133&0 4 = X L3 70 o4 41 z X 0.7 X 2.0 3.7 21,20 186
1985 D 56048 314 147 6.4 X X X 122 30 1.0 177 X 1.6 5.0
E 340901 X X X 52 ik o7 106 1.5 07 1.6 X 15 4.6 QETE 1957
1086 D &B430 313 148 6.0 X X X 170 3.2 1.0 182 X 1.6 4.8
R 66133 X X X 488 5k 07 105 1.5 06 251 X 14 47 12184 1306
1887D 90157 278 132 59 X X X 162 348 13 3.4 08 15 57
R BTT9& X b4 X 444 56 o7 102 1.7 0 202 0.8 1.5 5.1 145 45 1361
1988 D 13490 236 111 39 & b4 & 143 3.4 13 il 14 1.3 T4
R 12311 X X X 407 51 (=1 32 1.8 08 338 i 1.5 63 ZI340 6THS5
10000 1526F 241 101 6.1 X X X 11%8 30 3 1310 15 15 73
R 1505E X X X 364 52 o7 73 1.6 0.8 30 14 1.5 70 3440 Il
1880 D 17471 1358 100 6.3 X X X 111 18 12 333 15 15 21
R 17171 X X X 331 56 o7 7o 1.6 0.8 402 1.6 1.7 6.7 18444 3004
1801 D 2le08 211 BS 63 X X X 111 3.0 13 36.1 1.6 1.6 .3
R 21465 X X X jne 56 o7 7 1.7 0 410 1.2 1o 69 31778 5334
1802 D 32408 188 5T 64 X X X 103 3.0 14 411 12 1B .5
R 31248 X X i 60 i3 17 66 L7 0.8 3.4 0 2 BE 43360 11381
1883 D 50413 158 45 6.8 X X X g4 7 1.5 45.3 16 1.7 10.7
R 42104 X X X 230 50 (1] 55 1.2 08 415 26 132 102 5BE4T 15287
1084 D 72871 154 43 6.5 X X X 61 18 1.7 474 PR 1.7 11.2
R 71247 X X X 02 48 05 47 21 12 517 32 18 o8 TIBRE 142350
1885 D D6716 133 3T 5B X X X 48 2.7 1.2 511 30 1.7 120
R ©§7512 X X X 178 43 05 R 2.2 1.5 54.3 3.7 1.0 100 TRES4 5068
Notaz 3. Township and villags anferpriza: (axpenditirs: v @oeipts in cash)
1: Salsriesandwages ¢ Busnessela ed expensss vi receipts of sa e mployed
1:  Precurement of agricoltum] and sidaline prodhscts 18: Bavings withedmwals vs. daposiis
3:  hmnapememt empenses of administrative wnits 11: Ulrben cradit coopegstives, since 1904 pther banking insinstions™ {cash disorsements
4. Sales of gods V3. Rozipts)
5. Sales of services 12: Femittances {outseing ve, incoming)
6: Tax incodme 13: Crther disbursements ve. Tecsipts

Rouwzl cradit conporatives (Cash deburmments ve. racipe]) X Entry not meaningf ol or valuse balow 0.05%.
Elmutes Choea Finaneial Stativics 1952-1087; Fingce Yearbook 1004; Statisiteal Fearbook 1004,
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Table 3: Explanatory Variables for the Estimation of Money Demand

Transaction

Monetization Complementarity

Opportunity cost

Credit plan

Enterprise circuit (enterprise deposits)

Nominal industrial

Squared nominal Real growth of in-

I-year deposit in-

industrial output, dustrial output, terest rate,
output, . . . Short-term loans
Squared invest- Real 5-year deposit  1-year loan interest
Investment .
ment nterest rate rate
Aggregate money demand (M1)
I-year deposit in-
terest rate,
1-year loan interest
Real growth of in- ra}tfe
GDP Squared GDP dustrial output, g1 5 vear deposit  short-term loans

Real 5-year deposit
interest rate

interest rate in-
dexed to inflation,
NEER,

U.S.-China spread
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