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MONEY DEMAND AND THE POTENTIAL OF SEIGNIORAGE IN CHINA:
 Geneviève Boyreau Debray
 E-mail: [email protected]
 Abstract. Since 1978 China has been experiencing a strong monetary growth. However annualinflation has not exceeded 20%. One of the outcomes has been a high level of seigniorage. Thispaper looks for the factors that have enabled to collect this quasi-inflation-free revenue andasks the question of whether or not China can still rely on this kind of financing. For thispurpose, an augmented Cagan's money demand is specified which takes into account thetransitional characteristics of this economy. A Laffer type model is derived from it andprovides an analysis of the dynamics of the potential of seigniorage.
 Key words. China, transitional economies, seigniorage, money demand, monetization, financial
 deepening.
 Résumé. La Chine connaît, depuis le lancement de ses réformes en 1978, un taux decroissance monétaire de grande ampleur qui n’a pas entraîné d’inflation excessive. Une desconséquences a été un niveau de seigneuriage important, de l’ordre de 7% du PIB par an.Nous recherchons les facteurs de ce revenu par la création monétaire, au travers de laspécification d’une demande de monnaie adaptée aux caractéristiques chinoises. Ces facteurssont principalement la monétisation de l’économie et le développement financier. De cettedemande de monnaie est dérivé un modèle d’inflation/seigneuriage de type “Laffer”, quipermet d’analyser l’évolution du potentiel de ce revenu.
 Mots clés. Chine, économie en transition, seigneuriage, demande de monnaie, monétisation,développement financier.
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 1. INTRODUCTION
 One of the most striking features of the market reforms in China since the late 1970s has been
 its dramatic monetary growth without excess inflation. It has resulted in a high level of
 seigniorage, around 7% of GDP on average. This revenue has probably enabled Chinese
 authorities to delay the state owned sector reforms, because loss-making enterprises could be
 financed.
 The aim of this paper is to explain how such seigniorage has been possible. Whether or not its
 determinants are permanent or transitory could clarify whether the Chinese economy can or
 cannot still rely on monetary financing. The paper is organized as follow: first the seigniorage
 concept is explained and its original aspects in the Chinese context are detailed, that is a high
 level compared to a world-wide sample; an extended base due to the quasi-monopoly of the
 state banks; the continuous growth of monetary balances in real terms. A model is developed in
 a second part, to illustrate the sequences of the seigniorage/inflation relationship. A typical
 Laffer curve is derived from the well-known Cagan's money demand, which is augmented to
 include specific Chinese characteristics (basically monetization and financial deepening).
 Finally, we turn to an econometric illustration of the model, which shows the changes of the
 potential of monetary revenue in this country (part 3).
 1. SEIGNIORAGE IN CHINA
 Seigniorage is the supplement of real revenue accruing to authorities (government and central
 bank) from the monopoly they have on money supply. We measure seigniorage by the cash
 flow definition that corresponds to the actual revenue collected by authorities1. To characterize
 the Chinese seigniorage, we first compare it to other countries; second we highlight its own
 specific features.
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 (a) World comparison
 We range China's average seigniorage among 107 countries, in order to get an idea of its
 relative size. For the comparison ease, the most common measure of seigniorage, the ratio of
 the monetary base or the cash variation to GDP is used for the 1986-95 and 1979-95 periods
 respectively (Fisher (1982)). Fig.1 and 2 show comparative seigniorage rates ranked by share
 of GDP.
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 Figure 2: Cash seigniorage2
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 China is among the countries that have collected the highest revenue from money creation.
 Furthermore, unlike China, countries with higher seigniorage have all encountered high
 inflation rates like Brazil, Nicaragua, Uruguay, Chile, Poland, or Zaire.
 This direct comparison shows that the level of seigniorage in China is much closer to countries
 that have encountered hyperinflation than to any other countries that share similar structural
 features. One question is thus to explain how China has collected such large amount of revenue
 with a much lower inflation rate.
 (b) Own features of the Chinese seigniorage
 (i) The seigniorage base: cash, monetary base and sight deposits
 Taking a widespread measure, China's seigniorage ranges among the top countries. If we look
 now to the specific features of this country, the measure of seigniorage has to be clarified.
 Looking at the narrow definition of seigniorage -the difference between the face value of
 money and its production cost- only cash must be taken into account. If bank reserves do not
 bear interest, the seigniorage base can be extended to the monetary base. Finally, sight deposits
 can be included, to the extend that the banking sector is state-owned and that the associated
 interest rates stand below the market level.
 In the Chinese case, seigniorage is generated from cash and sight deposits. Reserves that banks
 hold at the central bank receive an interest rate close to the market3. They do not correspond
 to a real revenue for the authorities since they have access to other financing sources at the
 same price. We thus exclude them. Fry (1997) recommends to include sight deposits to get a
 true picture of seigniorage in China. Indeed, two distinctive Chinese features justify it: first, the
 banking sector still largely belongs to the State4. Second, the sight deposit interest rate is much
 lower than the market (1.71% at the end of 1997). They represent a cheap financing source to
 the state sector. We thus take as the base of seigniorage the "money" aggregate of the
 International Financial Statistics from the International Monetary Fund (IMF), composed of
 sight deposits and cash (M1).
 (ii) Growth of real balances
 The cash flow definition includes both the financing and tax aspects of seigniorage as shown by
 the following equality:
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 S = dM/P = dm +π.m
 where S is seigniorage, "d" the time difference, M the monetary aggregate, P the price level, m= M/P the monetary balances in real terms, π=dP/P the inflation rate.
 Seigniorage (dM/P) is the amount of real resources accruing to the authorities when they issue
 dM. It equals the desired real balances variation (dm) plus the inflation tax (π.m). The increase
 of money can correspond an increase of prices, which reduces monetary balances in real terms.
 The sign of the variation of desired real balances, depends on the behavior of money holders,
 hence of the sensitivity of the money demand to inflation.
 Table 1. Inflation tax and variation of real balances
 % GDP ππ s0 dm0 ππ*m0 s1 i.(m1 -m0) dm1 ππ*m1
 Av. 9 2.3 1.3 1 7.0 0.1 4.2 2.91979 2 1.4 1.3 0.1 8.5 0.1 8.3 0.31980 7 1.7 1.3 0.4 4.9 0.1 3.5 1.51981 2 1.0 0.9 0.2 4.0 0.1 3.5 0.61982 2 0.8 0.7 0.2 2.7 0.1 2.2 0.51983 2 1.6 1.4 0.1 4.4 0.1 4.0 0.51984 3 3.7 3.5 0.2 9.6 0.1 9.1 0.71985 12 2.2 1.1 1.0 6.2 0.1 3.1 3.21986 7 2.3 1.6 0.7 8.2 0.1 6.2 2.11987 9 2.0 1.1 0.9 5.9 0.1 3.1 2.81988 21 4.5 2.5 2.0 6.0 0.1 -0.2 6.31989 16 1.2 -0.8 2.1 2.0 0.1 -3.2 5.31990 1 1.6 1.4 0.2 6.2 0.1 5.9 0.41991 5 2.5 1.8 0.6 9.1 0.1 7.5 1.61992 9 4.3 3.3 1.0 10.1 0.1 7.3 2.91993 17 4.4 2.3 2.1 14.5 0.1 8.8 5.81994 24 3.1 0.0 3.0 10.1 0.1 1.5 8.71995 17 1.0 -1.1 2.1 6.8 0.2 0.7 6.21996 8 1.3 0.4 1.0 7.3 0.2 4.3 3.1
 m0: cash holdings in real terms; m1 = m0 + sight deposits in real terms; s0 (s1 ) the seigniorageon m0 (m1 ); π the inflation rate, i.(m1 -m0) the interest charges on sight deposits in real terms.
 Source: IMF International Financial Statistics China Statistical Yearbook
 Table 1 shows the values of seigniorage since 1979 split up into its component parts, less
 interest charges paid on sight deposits. It accounts on average for 7% of GDP. Interest charges
 account for only 0.1% of the reduction of the monetary revenue, which illustrates the low level
 of remuneration of those deposits. Compared to the 9% average inflation rate, the inflation tax
 is high, on average 2.9% of GDP.
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 Money holders usually react to high seigniorage in substituting higher interest bearing assets
 for money, which accelerates inflation. Once again, the Chinese case provides a counter-
 example: real balances variations have been positive for most of the years, accounting for 4.2%
 of GDP. Despite facing a depreciation of their money holdings, Chinese agents in aggregate
 have increased them. In other words, an increase of the tax has been followed by a voluntary
 increase of the base.
 Seigniorage in China exhibits three salient features: the first is its size together with a modest
 inflation. The second is an extended base due to the predominance of the state in the banking
 sector. The last is the continuous growth of real money holdings.
 2. A MODEL OF SEIGNIORAGE SPECIFIC TO CHINA: GROWTH, MONETIZATION,
 AND FINANCIAL DEEPENING.
 We develop here a Laffer type model of seigniorage/inflation, where an increase of inflation
 produces two opposite effects, ceteris paribus: an increase of the inflation tax and a decrease
 of money balances, through the money demand which depends negatively on inflation (Cagan,
 1956). The seigniorage is first increasing then decreasing with inflation, with a maximizing
 inflation rate.
 (a) Specific features of the demand function for money in China
 The traditional money demand has to be fitted to three Chinese specific features: the
 monetization process, financial deepening, and shocks. They all correspond to changes of
 money holders behavior. We start with the well-known Cagan's function of money demand:
 ln ln( ) ( . )M
 Pc yy
 e
 = + +η η ππ 1 0
 where c is a constant, y is a transactions variable, πe is the expected inflation rate, ηy>0 is thetransactions-elasticity, ηπ<0 is the semi-elasticity with respect to inflation.
 The fast-expanding money supply since the beginning of the reforms has not produced high
 inflation. The money velocity has been continuously decreasing. Fig. 3 shows the ratio of M1
 to GDP increasing from 16% in 1978 to 45% in 1996.
 How can inflation be avoided in case of strong monetary growth ? First, monetary growth is
 not necessarily inflationary: from the monetarist view, to one additional unit of transaction
 must correspond one additional unit of money. Thus, the real growth contributes to the need of
 money creation. Looking at the Chinese case, one must go beyond this steady-state monetary
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 growth. The monetization process implies that monetary balances grow faster than the
 product5. The second feature that is specific to China is the financial deepening. Fig. 4 shows
 the ratio of M1 and quasi-money to GDP from 1978 to 1996. As M1 seems to stabilize to 45%
 at the end of the period, the growth of the share of quasi-money accelerates at the end of the
 1980s to reach 66% in 1996.
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 The shocks to money demand in China have been underlined by number of studies, particularly
 for the 1988-89 period6. The changes in inflation and in the log of M1 are presented in Fig.5.
 1988 corresponds to an inflationary peak, followed in 1989 by a reduction of money balances
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 in real terms. Looking at Fig.4, this year corresponds also to a sharp increase of the share of
 quasi-money in GDP.
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 Figure 5. Shocks
 Following the growth in inflation in 1988, a tight monetary policy was implemented at the end
 of the year. Apart from direct controls on credit, three-years saving deposits interest rates were
 indexed to inflation from the end of 1988 to the end of 1989. This financial innovation
 succeeded in curbing the move away from saving deposits and had strong outcomes on the
 behavior of money holders. First, as Girardin (1997) notices, as they used before to stock
 consumer durables to protect themselves from inflation, they started to postpone purchasing in
 favor of saving. Second, they substituted saving for sight deposits.
 Monetization dynamics and financial deepening alike correspond to a shift in the management
 of money holdings, either for transactions or speculative motives. Equation (1.1) takes these
 shifts into account:
 [ ] ( )ln ' ln( ) " ln( ) ' " . ( . )
 ' " ln( )"
 ' ' '
 M
 Pc y y r
 yd
 dy y
 r
 y ye
 y y yy y
 = + + + +
 = + =
 = +
 η η η η π
 η η ηη η
 η η η
 π π
 π ππ
 211
 22
 The elasticity of revenue ηy is allowed to vary according to the volume of transactions. The
 underlying hypothesis is that the monetization process varies over time. It can accelerate
 (dηy/dy>0 for ηy">0) or decelerate once accumulation of money assets is sufficient compared
 to the transactions volume (dηy/dy<0 for ηy"<0). Another reason is that as financial system
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 develops, people learn how to better manage their monetary balances. Proportionally less
 money is needed for the same volume of transactions.
 Second, we allow the semi-elasticity with respect to expected inflation ηπ to vary positively
 according to the real interest rate on three-year deposits. This specification is based on a
 tradeoff between two alternative assets, namely consumer durables and interest-bearing
 financial assets. In a repressed economy, the former offer a zero but guaranteed yield. Since in
 China the rigidity of the administered nominal interest rates has made real interest rates
 strongly dependent on inflation, consumer durables have been used for a long time as a hedge
 against price surges. Because they are not liquid, expected inflation must be high enough for
 agents not to hold money. But as soon as the nominal interest rate is indexed to (or
 significantly higher than) expected inflation, interest-bearing financial assets are preferred to
 consumer durables because they are more liquid: the conversion cost to incur is smaller. In
 other words, when consumer durables are the only alternative asset for money, money demand
 is relatively inelastic to expected inflation. But when alternative financial assets offer a
 guaranteed or highly positive real interest rate, the absolute value of the semi-elasticity with
 respect to expected inflation of the money demand increases. Having specified an augmented
 function of money demand, we turn to the model of seigniorage.
 (B) A model of seigniorage
 The model is based on the seigniorage maximizing inflation rate literature (Cagan, 1956). Two
 modifications are made. First, the economy is not stationary, the two only hypothesis are that
 the money market is balanced and that expected inflation equals actual inflation. In other
 words, expectations are rational. Second, we used to derive the model the money demand
 specification (1.1). Equation (2) provides the cash flow definition of seigniorage.
 SdM
 P
 dM
 Mm= = . ( )2
 where S is seigniorage, M the money in nominal terms,P the price level, m=M/P are real balances.
 Taking the first difference of the demand for money function (eq.(4)), we obtain an expression
 of the nominal monetary growth at money market equilibrium (eq.(5)):
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 ( ) ( )
 ( )
 ln( ) ln( ) ln( ) ln( ) ln( ) ln( ) ( )
 ln( ) ' " ln( ) . ln( ) ' " ". . ( )
 : ,
 ' " ln( ) . ln( ) ( )
 m M P M m P
 d MdM
 My d y r d dr
 hyp d dr
 dM
 My d y
 y y
 e
 y y
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 = = =
 = + +
 3
 2 4
 0
 2 5
 η η η η π η π π
 π π π
 η η π
 π π π
 y is the transactions variable, π the inflation rate, r the real interest rate on alternative financialassets.
 Substituting this into (2), we derive a solution for the seigniorage-maximizing inflation rate π*
 (eq.8):
 ( )[ ]( )[ ]
 ( )
 S y d y m
 S my d y m
 S mm
 ydy
 y
 dy
 y
 y y
 y y
 y y y
 = + +
 = + + +
 = ⇔ = − − + = − −
 η η π
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 ∂∂π
 η η π
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 π∂
 ∂πη η
 ηη
 π
 ' " ln( ) . ln( ) . ( )
 . ' " ln( ) . ln( ) ( )
 * ' " ln( ) . . ( )
 2 6
 2 7
 0 21
 8
 where π* is the seigniorage maximizing inflation rate
 From the general model, Cagan's particular case of steady state can be inferred. The cases of
 growth, monetization and financial deepening follow. The diagram of the Laffer curve
 seigniorage/inflation illustrates both of them (see appendix).
 (i) Steady state
 dy/y=0, r=0
 ηπ = ηπ'
 π0*=-1/ηπ
 Steady state is characterized by a constant transactions volume, constant real balances, and by
 the equality between nominal interest rate and inflation. The Cagan's result follows: maximizing
 inflation rate equals the inverse of the semi-elasticity with respect to inflation.
 (ii) Growth, monetization and financial deepening
 dy/y>0, d(dy/y) =0, ηy = ηy' + ηy".ln(y) >1, ηπ = η'π+η''π .r, r >0, dηπ > 0
 π1*= -(1/ηπ) -ηy.dy/y < π0*
 Taking the augmented money demand, we suppose a constant and positive real growth rate, a
 variable transaction-elasticity and a variable semi-elasticity with respect to inflation.
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 Monetization reduces maximizing inflation, which is smaller than in the Cagan's case, ceteris
 paribus. Similarly, seigniorage is larger for any given inflation rate. Marginal seigniorage
 increases. Financial deepening reduces π* through the increase (in absolute value)of the semi-
 elasticity with respect to inflation. This one increases in the long run with the real interest rate
 as for a financial innovation. For a given inflation rate seigniorage decreases and so does
 marginal seigniorage.
 3. APPLICATION
 (a) Estimation of money demand: changing behaviors
 The econometric analysis with quarterly data covers the 1983(1)-1997(3) period. Ln(m) is the
 log of the M1 aggregate in real terms7. The transactions variable (in log) is a proxy of the
 quarterly GDP ln(y). Inflation rate is the quarterly moving average growth of retail price index
 (π).We select as an opportunity cost of holding money instead of interest-bearing assets the
 interest rate on three-years saving deposits (r). This is precisely the one we treat as a financial
 innovation when indexed to inflation. The plots of the series ln(m), ln(y), ln(y)2 denote a shock
 in the 1988 third quarter, linked to the tight monetary policy (see appendix). Furthermore
 ln(m) was revised in the 1994 second quarter. Before this date, the "money" aggregate from
 the International Financial Statistics was composed of cash and sight deposits in the four
 specialized state banks and in rural credit cooperatives. From 1994, a wider statistical cover
 includes other financial institutions. For those reasons we use the test of Perron (1989), that
 allows including breaks in the slope or the intercept of the series trend. Traditional Augmented
 Dickey-Fuller test is used for π et π.r. Series are all integrated of order 1, except inflation π
 and its product with the real interest rate π.r, which are level stationary. Unit roots tests on the
 series are reported in appendix.
 Looking for a long-run relationship, we turn to test for cointegration (Table 2). We estimate
 the Cagan's traditional money demand (1.0) and the money demand modified to include
 Chinese characteristics (1.1). For the whole period, Cagan's money demand exhibits the same
 results as previous econometric analyses of the money demand in China: transactions-elasticity
 exceeds unity and is strongly significant8. Surprisingly, inflation seems to play no role on
 money demand. Sub-periods results emphasize instability of behaviors. Transactions-elasticity
 is clearly higher between 1984(1) and 1988(3) than for the whole period (1.76 against 1.43)9.
 This suggests a slowing down of the monetization process. Moreover, global instability of
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 coefficients can not be rejected, as illustrated by the recursive coefficient estimates (see
 appendix).
 When the augmented money demand specification is used, the elasticity with respect to
 inflation introduced as a positive function of the real interest rate becomes significantly
 negative. But compared to industrialized countries estimates its absolute value is rather small.
 This result can be found in other studies of money demand in China10. This difference can be
 explained by the fact that state owned enterprises hold a significant share of sight deposits.
 Because of their soft budget constraints, they react less to inflation than enterprises subject to
 market rules. Another explanation can be found in the cash in advance hypothesis: a surge of
 inflation pushes agents to increase their money holdings. They substitute cash for sight deposits
 to buy consumer durables. In the short run, an increase of inflation does not modify the volume
 of money but its composition in favor of cash11. Global stability of the estimated coefficients
 can not be rejected now for the 1988 shock as the Chow's test shows. In other words, to let
 the coefficients vary endogenizes the change of behavior of money holders. However this is not
 true for 1994, where a structural break is suspected. Two suggestions are made to explain a
 shift of the money demand in 1994. First, the larger statistical cover means that money holders
 not included before are now taken into account through other financial institutions12. In China
 the banking sector is quite segmented. State enterprises mainly go to state banks. Deposits
 holders in other financial institutions are more likely to obey to the rules of the market13. Their
 demand for money should therefore reacts more to inflation than state enterprises with soft
 budget constraints. The second hypothesis is inferred from the end-of-period value of the
 transactions-elasticity, close to unity. The monetization process could be ending. In this last
 case, the augmented money demand could be too restrictive for the recent years, and then
 could induce the global estimates instability.
 Taking this last hypothesis, we estimate the money demand only during the recent period with
 new statistical nomenclature14. The variable transactions-elasticity does not seem to fit the
 recent period, as shown by the non-significance of the coefficients of ln(y) and ln(y)2.
 Estimating a constant elasticity leads to a value of 0.5. This result supports the end of
 monetization hypothesis, although care has to be taken given the small number of observations.
 At last, the long-run semi-elasticity of inflation largely increases in absolute value (-1.93), and
 so does its sensitivity to real interest rate (-8.9). The corollary is the financial deepening
 process.
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 Table 2. Cointegration analysis
 Dependent variable: ln(m)Cagan's money demand Augmented money demand Recent period
 Sample 84:1-97:3 84:1-88:3 84:1-94:1 84:1-97:3 84:1-88:3 84:1-94:1 93:1-97:3 93:1-97:3c 4.59 2.72 4.51 -12.19 -1.47 -17.62 -4.16 10.79
 11.68** 4.85 11.64** -2.96** -0.11 -5.35** -0.34 13.85**ln(y) 1.43 1.76 1.45 6.83 3.09 8.61 5.01 0.53
 22.11** 17.98** 2.54** 5.11** 0.65 8.04** 1.38 4.84**ln(y)2 -0.37 -0.10 -0.58 -0.34
 -2.31** -0.25 -6.68** -1.22π 0.01 -0.04 -0.05 -0.37 -1.13 -0.22 -2.12 -1.94
 0.05 -0.15 -0.39 -2.31** -2.28** -2.41** -4.83** -5.27**π.r -2.06 -7.58 -2.10 -9.61 -8.91
 -1.84* -3.28** -4.63** -3.90** -4.21**t94
 1 -0.05 0.07
 -1.01 2.13**
 adj. R2 0.98 0.97 0.97 0.99 0.97 0.98 0.95 0.95
 obs n. 55 41 55 19 41 19 19
 ADF3 -7.18** -3.06 -5.17** -6.18** -3.51 -6.43** -4.42* -4.25*
 ηy, 0 1.4 1.8 1.5 1.9 - 2.0 - 0.53
 ηy, T 1.4 1.8 1.5 0.9 - 1.0 - 0.53
 Chow's test2 2.83** 1.60 2.04 2.13**
 All regressions include seasonal dummies.The Newey-West correction is applied to get consistent estimates of the covariance matrix in the presence ofheteroscedasticity and/or autocorrelation.** (*): significant at 5% (10%) level.1 From the 1994 first quarter, new monetary statistics are used following the change of nomenclature. Weintroduce a dummy to take this last effect into account.2 Stability test (H0: coefficients stability).3 Engle et Granger (1987) cointegration test. To check for robustness, recursive coefficient estimates were run(see appendix). Indeed, one has to suspect explanatory variables to be endogenous when strong instability ofassociated coefficient is detected.
 c: constantln(m): log of nominal money balances deflated by the retail price index (1990(1)=100).ln(y): log of GDP, deflated by the retail price index (1990(1)=100), proxied by the quarterly industrialproduction times the annual ratio of GDP to total industrial product.ln(y)2: square of ln(y) deflated by the retail price index (1990(1)=100).π: quarterly moving average inflation rate (retail price index).r: annual real interest rate on three-years saving deposits.t94: dummy taking the value of 1 from 1994(1), 0 before.ηηy, 0: transactions-elasticity of money demand at the beginning of the period.ηηy, T: transactions-elasticity of money demand at the end of the period.
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 (b) Implications for the potential of seigniorage
 Seigniorage maximizing inflation rates are calculated from the money demand estimates and
 the equation 8. Since money demand is not stable for the whole period, only the 1984-94 and
 93-97 sub-periods results are retained:
 84:1-94:1 ln(m) = -17.62 + 8.61.ln(y) - 0.58.ln(y)2 -(0.22 + 2.10.r). π (9)
 (5.35**) (8.04**) (-6.68**) (-2.41 **) (-4.63**)
 93:1-97:3 ln(m) = 10.79 + 0.53.ln(y) -(1.94 + 8.91.r). π (10)
 (13.85**) (4.84**) (-5.27**) (-4.21**)
 Tables 3 and 4 summarize the numerical application. For the 1984-94 period, annual
 maximizing inflation rate is in excess of 300% par annum15. This magnitude is obviously not
 comparable to inflation rates that occur in China (9% per year in average, Table 3). Money
 demand is located on the virtuous side of the Laffer curve, on the positive part of the
 inflation/seigniorage relationship. For the 1984-94 period estimated seigniorage equals 6.5% of
 GDP per year (Table 4). Real balances variation and inflation tax account respectively for 4%
 and 2.6% of GDP. Interest charges on sight deposits cut seigniorage by only 0.1% of GDP.
 Table 3. Revenue maximizing inflationπt dyt/yt rt ηy
 1 ηπ1 π1*
 2
 1984:1-94:1 9% 10.7% 1.9% 1.5 -0.26 372%1984:1-88:3 8% 12.4% 0.4% 1.7 -0.23 423%1988:4-89:4 20% -3.3% 3.4% 1.6 -0.29 351%1990:1-94:1 7% 12.9% 3.2% 1.2 -0.28 335%
 1993:1-97:3 13% 10.2% -1.7% 0.5 -1.79 50%1 ηy = 8.61-2*0.58*ln(y), ηπ = -(0.22+2.10*r) for the 1984(1)-94(1) period (eq.9). ηy = 0.5, ηπ = -(1.94 +8.91*r) for the 1993(1)-97(3) period (eq.10).2 π1*= -1/ηπ -ηy. dy/y is the seigniorage maximizing inflation rate when monetization andfinancial deepening and included.ln(y), the growth rate dyt/yt and the real interest rate r are averaged for each period.
 The magnitude of the maximizing inflation rate is due to the low inflation semi-elasticity. The
 positive inflation/seigniorage relationship is thus basically linked to two factors: first, to the
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 low sensitivity of Chinese state enterprises to inflation; second, when inflation accelerates, to a
 shift of the composition of money holdings in favor of cash.
 Table 4. Estimates of seigniorage*% GDP
 πt dmt/mt dyt/yt dmt πt.m1,t-1 st it st-it
 1984:1-94:1 9% 14.7% 10.7% 4.0% 2.6% 6.6% 0.1% 6.5%1984:1-88:3 7.6% 18.3% 12.4% 4.7% 2.2% 6.9% 0.1% 6.8%1988:4-89:4 20% -8.4% -3.3% -3.0% 5.9% 2.9% 0.1% 2.8%1990:1-94:1 7% 17.5% 12.9% 5.5% 1.9% 7.4% 0.1% 7.3%
 1993:1-97:3 13% 2.7% 10.2% 3.8% 2.5% 6.3% 0.2% 6.1%* To compute the seigniorage values, we use the real balances fitted values from theregressions (9) and (10).πt is the quarterly moving average inflation rate, dmt/mt the growth rate of real balances, dyt/yt
 the real growth, dmt the variation of real balances, πt.m1,t-1 the inflation tax, st = st-it +πt.m1,t-1
 the seigniorage, it the charges of interest on sight deposits.
 Between 1984 and 1988, monetization increases the potential of seigniorage, moving upwards
 the Laffer curve (see the diagram in appendix). The seigniorage increases (in average 6.8% of
 GDP), for a maximizing inflation of 423%. During the 1988-89 recession period, the
 maximizing inflation and the seigniorage decrease (346% and 2.8% of GDP respectively).
 Estimated seigniorage broken up into its component parts explains this last point: the 20%
 inflation rate increases the tax on real balances (5.4% of GDP). Facing a depreciation of their
 money holdings along with negative real growth, Chinese agents reduce them (-3% of GDP
 per annum in average). At the same time, new financial assets indexed to inflation guarantee a
 positive real yield. As a consequence saving deposits increase at the detriment of money. The
 increase of the semi-elasticity with respect to inflation along with the real interest rate
 illustrates this process (-0.29). It is worthwhile noting here that predicted seigniorage can
 depart from actual seigniorage. Keeping in mind that the demand function of money is defined
 in terms of expected inflation, if economic agents are slow at predicting rising inflation (πe<π),
 actual seigniorage will be higher than predicted seigniorage by the Laffer curve defined by the
 equilibrium condition πe=π. Finally, during the 1990-94 period monetization slows down.
 Marginal seigniorage decreases as the maximizing inflation progressively increases (351%).
 The Laffer curve moves downward to the right.
 For the 1993-97 period, maximizing inflation drops to 50%. Its is now in the same range than
 actual inflation rate. Financial deepening increases the absolute value of the semi-elasticity with
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 respect to inflation (-1.79) and reduces marginal seigniorage. Looking at the diagram, the
 Laffer curve moves downwards to the left. The apparent end of monetization adds up to this
 last effect. Compared to the previous period, seigniorage revenue slightly lowers (6.1%)
 despite higher inflation (13%): more inflation is needed to collect less revenue from money
 creation. In other words, the potential of seigniorage lessens.
 CONCLUSION
 Strong money demand induced by monetization explains the relatively inflation-free
 seigniorage in China. While the traditional Cagan's specification exhibits unstable estimates,
 defining an augmented one with variable coefficients seems to well characterize the transitional
 features of the money demand in this country. The dynamics of the monetization process
 appears to be slowing down. Transactions-elasticity falls from 2 at the beginning of the 1980s
 to unity in 1994. In the recent period, it seems to stabilize around 0.5. Though not directly,
 money holders start to react to real interest rate. There is a tradeoff between the liquidity of
 money, the real yield of financial assets which depends on inflation and risk-free consumer
 durables. Treating the indexation of interest rates as an innovation enables us to endogenize the
 structural break in the late 1980s. In the last period, money demand becomes more sensitive to
 inflation: economic agents behaviors seem to change as they learn how to better manage their
 portfolio.
 China is currently situated on the virtuous side of the seigniorage Laffer curve. However, the
 slow down of monetization limits the potential of money creation. Moreover, improvements of
 portfolio management emphasize the impact of inflation on money demand, and diminish
 further opportunities of monetary revenue. In other words monetary growth should be
 restrained to the real growth of income.
 1 See Drazen (1985), Honohan (1996), Dupuy (1993) for a discussion of the measures of seigniorage.2 Average seigniorage is measured by the ratio of the monetary base (cash) variationto GDP in nominal terms between 1986 (1978) and 1995.3 of 9,18% since July 1993. the market nominal interest rate corresponds to a real interest rate close to zero.4 In 1996, 69% of sight deposit were in state banks.5 See for example Yi Gang (1991) Kui-Wai Li (1997) for China, Laumas (1990), with Porter-Hudak (1986) forIndia.6 See Tseng and al. (1994), Girardin (1996).7 China State Statistical Bureau, IMF International Financial Statistics.8 See Girardin (1996), Huang (1994), Tseng et al. (1994), Yang (1995), Yi Gang (1993)9 More precisely, a recursive coefficients estimation not presented here shows a linear decline of the coefficientvalue.
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 10 In average, for a sample of industrialized countries with quarterly data, the semi-elasticity with respect toinflation is estimated at -2.4 (Golfeld and Sichel, 1990).11 Indeed, the ratio of cash to sight deposits seems to depend positively on inflation when running suchregression.12 Other commercial banks, urban credit cooperatives, non banking financial institutions.13 For instance, the urban credit cooperatives developed quickly along with the needs of the Townships &Villages Enterprises and the private enterprises.14 New statistics are available from the first quarter of 1993. Old series run up to the first quarter of 1994.15 The accuracy of linear regressions estimates is at its greatest around the data points, which are in our caseobservations of much lower inflation. Therefore, these estimates are clearly very imprecise and only allow us tosay that the revenue maximizing point is at some high level of inflation.
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 Appendix. Laffer curve Diagram
 Steady statedy/y=0, r=0
 ηπ = ηπ'π0*=-1/ηπ
 Real Growth + monetizationdy/y > 0,
 ηy = ηy' + ηy".ln(y) >1 ηπ = η'π
 π1*= -(1/ηπ) -ηy.dy/y < π0*dπ1*= - dηy.dy/y
 Financial Deepeningdy/y=0, r >0
 ηπ = η'π+η''π .rπ2*= -(1/ηπ) -ηy.dy/y < π1*
 Figure 6. Laffer curve Diagram
 Seigniorage
 π1* Inflation
 Real growth +Monetization
 Steady State(Cagan)
 π2* π0*
 Financialdeepening
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 Unit Root Tests
 Table 5. Augmented Dickey-Fuller(1981)'s test
 84:2-97:3 ππ ππ.r
 Level -3.04** -3.56**Trend no noLags 1 1n 49 49
 Table 6. Perron (1989)'s test
 ln(m) ln(y) ln(y)2
 constant 12.55 5.58 30.81398.4** 339.14** 144.98**
 trend 0.04 0.03 0.3620.38** 42.28** 41.69**
 t88 (=1 when t>88:2= 0 otherwise)
 -0.34-6.43**
 -0.22-9.69**
 -3.02-10.06**
 t94 (=1 when t>94:1= 0 otherwise)
 -0.07-1.32
 R2 0.99 0.99 0.99
 LevelLags 4 4 4Critical value 5%: -3.72(λ= 0.39 for t88)
 -3.44 -2.96 -2.71
 First differenceLags 4 2 2ADF -6.59** -6.91** -7.26**
 * (**): significant at the 10% (5%) level.All regressions include seasonal dummies.
 The test of Perron (1989) involves a pre-cleaning of ln(m), ln(y), ln(y)2 by regressing the series on a constant,trend and break. The break is for all series in the level of the trend, not in the slope: for the three variables, t88
 equals 1 from the 1988 third quarter, 0 before. For ln(m) t94 takes the value of 1 from the 1994 second quarter,0 before. The "cleaned" series are tested by running the standard ADF regression. The critical values arehowever not standard "t" or "DF", but have been computed by Perron. The values depend on the type of thebreak (level or slope of the trend) and when the break occurred. This is measured by λ=TB/T where T is thetotal number of observations and TB the trend break. Table 6 summarizes the results. The first part shows thecleaning of the series. The unit root tests stand above. The change in the slope in 1988 enters significantly theregression. The same is not true for the 1994 break. All series first difference appear stationary.

Page 20
                        
                        

20
 12.0
 12.5
 13.0
 13.5
 14.0
 14.5
 15.0
 84 86 88 90 92 94 96
 ln(m)
 5.2
 5.6
 6.0
 6.4
 6.8
 7.2
 84 86 88 90 92 94 96
 ln(y)
 30
 35
 40
 45
 50
 84 86 88 90 92 94 96
 ln(y)2
 0.00
 0.05
 0.10
 0.15
 0.20
 0.25
 0.30
 84 86 88 90 92 94 96
 inflation
 -0.04
 -0.03
 -0.02
 -0.01
 0.00
 0.01
 0.02
 84 86 88 90 92 94 96
 inflation*r
 -0.15
 -0.10
 -0.05
 0.00
 0.05
 0.10
 0.15
 84 86 88 90 92 94 96
 r
 Figure 7. Statistical Series

Page 21
                        
                        

21
 1.2
 1.4
 1.6
 1.8
 2.0
 2.2
 87 88 89 90 91 92 93 94 95 96 97
 Recursive C(1) Estimates ± 2 S.E.
 -2.0
 -1.5
 -1.0
 -0.5
 0.0
 0.5
 1.0
 87 88 89 90 91 92 93 94 95 96 97
 Recursive C(2) Estimates ± 2 S.E.
 -0.25
 -0.20
 -0.15
 -0.10
 -0.05
 0.00
 0.05
 0.10
 87 88 89 90 91 92 93 94 95 96 97
 Recursive C(3) Estimates ± 2 S.E.
 -0.35
 -0.30
 -0.25
 -0.20
 -0.15
 -0.10
 -0.05
 87 88 89 90 91 92 93 94 95 96 97
 Recursive C(4) Estimates ± 2 S.E.
 -0.20
 -0.15
 -0.10
 -0.05
 0.00
 0.05
 0.10
 87 88 89 90 91 92 93 94 95 96 97
 Recursive C(5) Estimates ± 2 S.E.
 0
 1
 2
 3
 4
 5
 6
 87 88 89 90 91 92 93 94 95 96 97
 Recursive C(6) Estimates ± 2 S.E.
 C(1) : coefficient of the transaction variable ln(y)
 C(2) : coefficient of the inflation variable πC(3), C(4), C(5) : seasonal dummies
 C(6) : constant
 Figure 8. Recursive coefficient estimates (Cagan’s money demand, 1984:1-97:3)

Page 22
                        
                        

22
 -40
 -20
 0
 20
 40
 60
 87 88 89 90 91 92 93
 Recursive C(1) Estimates ± 2 S.E.
 -6
 -4
 -2
 0
 2
 87 88 89 90 91 92 93
 Recursive C(2) Estimates ± 2 S.E.
 -10
 -8
 -6
 -4
 -2
 0
 2
 4
 87 88 89 90 91 92 93
 Recursive C(3) Estimates ± 2 S.E.
 -150
 -100
 -50
 0
 50
 100
 87 88 89 90 91 92 93
 Recursive C(4) Estimates ± 2 S.E.
 -0.20
 -0.15
 -0.10
 -0.05
 0.00
 0.05
 87 88 89 90 91 92 93
 Recursive C(5) Estimates ± 2 S.E.
 -0.35
 -0.30
 -0.25
 -0.20
 -0.15
 -0.10
 87 88 89 90 91 92 93
 Recursive C(6) Estimates ± 2 S.E.
 -0.25
 -0.20
 -0.15
 -0.10
 -0.05
 0.00
 0.05
 87 88 89 90 91 92 93
 Recursive C(7) Estimates ± 2 S.E.
 -200
 -150
 -100
 -50
 0
 50
 100
 87 88 89 90 91 92 93
 Recursive C(8) Estimates ± 2 S.E.
 C(1) : coefficient of ln(y)
 C(2) : coefficient of ln(y)2
 C(3) : coefficient of πC(4) : coefficient of π.r
 C(5), C(6), C(7) : seasonal dummies
 C(8) : constant
 Figure 9. Recursive coefficient estimates (augmented money demand, 1984:1-94:1)

Page 23
                        
                        

23
 REFERENCES
 - Adam, C.S. (1995) Fiscal adjustment, financial liberalization and the dynamics of inflation:Some evidence from Zambia, World Development, 23 (5), 735-750.
 - Ashwoth J. and Evans L. (1998) Functionnal Form of the demand for real balances inCagan’s hyperinflation model”, Applied Economics, 30 (12), 1617-1625.
 - Burton, D. and J. Ha, (1990) Economic reform and the demand for money in China,International Monetary Fund Working Paper, 42, Washington, DC: InternationalMonetary Fund.
 - Cagan, P. (1956) The monetary dynamics of hyperinflation in Studies in the Quantity Theoryof Money, (Ed.) Milton Friedman, Chicago, Chicago University Press.
 - China State Statistical Bureau, China Statistical Yearbook (Beijing: State Statistical Bureau,various issues).
 - Collier, P. and J.W. Gunning (1991) Money creation and financial liberalization in a socialistbanking system: Tanzania, 1983-88, World Development, 19 (5), 533-38.
 - Dupuy, M. (1993) Essai de vérification de la théorie du seigneuriage optimal pour les pays dela CEE, Revue d'Economie Politique, 103 (1), 98-130.
 - Dickey, D. and W. Fuller (1981) Likelihood ratio tests for auto-regressive time series with aunit root, Econometrica, 49 (4), 1957-1972.
 - Drazen, A. (1985) A general measure of inflation tax revenue, Economic Letters, 17, 327-330.
 - Easterly, W., P. Mauro, and K. Schmidt-Hebbel (1992) Money demand and seigniorage-maximizing inflation, World Bank Working Papers, 1049, Washington, DC: WorldBank.
 - Engle, R. F. and C.W.J. Granger (1978) Cointegration and error correction: Representation,estimation, and testing, Econometrica, 55 (2), 251-76.
 - Feltensein, A. and J. Ha (1991) Measurement of repressed inflation in China, Journal ofDevelopment Economics, 36, 279-294.
 - Fisher, S. (1982) Seigniorage and the case for national money, Journal of Political Economy,90, 21 295-312.
 - Fry, M. J. (1981) Government revenue from monopoly supply of currency and deposits,Journal of Monetary Economics, 8 (2), 261-270.
 - Fry, M. J. (1997) Seigniorage in China, International Finance Group Discussion Paper, 97-01, Birmingham: University of Birmingham.
 - Girardin, E. (1996) Is there a long run demand for currency in China, Economics ofPlanning, 29, 169-184.
 - Girardin, E. (1997) The Dilemmas of Banking Sector Reform and Credit Control in China,Paris: OECD Development Center.
 - Girardin, E. and Ping Xie (1997) Urban credit cooperatives in China, OECD DevelopmentCenter Technical Papers, 125, Paris: OECD Development Center.
 - Golfeld S.M. and D.E. Sichel (1990) The demand for money, in Handbook of MonetaryEconomic, (Eds.) B. M. Friedman and F.H. Hahn, Oxford: North-Holland.
 - Hendry, D. F. (1995) Dynamics Econometrics, Oxford: Oxford University Press.- Hochreiter, E., R. Rovelli and G. Winckler (1996) Central banks and seigniorage: A study of
 three economies in transition, European Economic Review, 40, 629-643.- Honohan, P. (1996) Does it matter how seigniorage is measured?, Applied Financial
 Economics, 6, 3, 293-300.

Page 24
                        
                        

24
 - Huang, G. (1994) Money demand in China in the reform period: An error correction model,City Polytechnic of Hong Kong Working Paper, (Hong Kong: City Polytechnic ofHong Kong.
 - International Monetary Fund (1998) International Financial Statistics (Washington, DC:International Monetary Fund, various issues.
 - Klein, M. and M. Neumann (1990), Seigniorage: What is it and who gets it ?,Weltwirtschaftliches Archiv, 126 (2), 205-221, 1990.
 - Laumas, P.S. (1990), Monetization, financial liberalization and economic development,Economic Development and Cultural Change, 38 (2), 377-390.
 - Laumas, P.S. and S. Porter-Hudak (1986), Monetization, economic development and theexogeneity of money, Journal of Development Economics, 21 (1), 25-34.
 - Li, Ku-Wai (1997), Money and monetization in China's economic reform, AppliedEconomics, 29, 9, 1139-1145.
 - Mc Kinnon, R. (1994), Gradual versus Rapid Liberalization in Socialist Economies:Financial Policies in China and Russia Compared, San Francisco, International Centerfor Economic Growth: Institute for Contemporary Studies Press.
 - Peebles, G. (1992), Why the quantity theory of money is not applicable to China, togetherwith a tested theory that is, Cambridge Journal of Economics, 16, 23-42.
 - Perron, P. (1989), The great crash, the oil price shock, and the unit root hypothesis,Econometrica, 57 (6), 1361-1401.
 - Qin, D. (1994), Money demand in China: The effect of economic reform, Journal of AsianEconomics, 5 (2), 253-271.
 - Sachs, J. And W.T. Woo (1994), Reform in China and Russia, Economic Policy, 18, 101-145.
 - Tseng, W., H.E. Khor, K. Kochlar, D. Mihaljek and D. Burton (1994), Economic reform inChina: A new phase, International Monetary Fund Occasional Paper, 114,Washington, DC: International Monetary Fund.
 - World Bank (1995), China: Macroeconomic Stability in a Decentralized Economy,Washington, World Bank Country Study,.
 - World Bank (1997), China 2020: Development Challenges in the New Century, Washington:World Bank Country Study.
 - Yang, Haiqun (1995) Modeling demand for money in China: An approach dealing with thesmall sample size, in Banking and Financial Control in Reforming PlannedEconomies, Backingstoke: Macmillan.
 - Yi, Gang (1991) The monetization process in China during the economic reform, ChinaEconomic Review, 2 (1), 75-95.
 - Yi, Gang (1993) Towards estimating the demand for money in China, Economics ofPlanning, 26, 243-270.



						
LOAD MORE                    

                                    


                
                    
                    
                                        
                

                

                        


                    

                                                    
                                Jean et Geneviève Guichard

                            

                                                    
                                SCANNER THORACIQUE NORMAL - … · SCANNER THORACIQUE NORMAL Marie-Pierre Debray, Nicoletta Pasi, Yaël Amar Hôpital Bichat

                            

                                                    
                                Régis Debray - BnF

                            

                                                    
                                Sainte-Geneviève-de-Berthier - Quebec.ca

                            

                                                    
                                LES HEURES DE GENEVIÈVE ROBITAILLE

                            

                                                    
                                Geneviève Barrette

                            

                                                    
                                Geneviève Nault Geneviève Therriault 2004

                            

                                                    
                                Geneviève Quieireux-Gilson

                            

                                                    
                                Geneviève - studio.ican-design.fr

                            

                                                    
                                Essai rep2400(a)   geneviève drouin

                            

                                                    
                                1. Marie-Geneviève Grossel

                            

                                                    
                                Régis Debray Carta a los comunistas

                            

                                                    
                                D. Debray, Hépatologie pédiatrique Hôpital Bicêtre · D. Debray, Hépatologie pédiatrique Hôpital Bicêtre. LUNG LIVER GUT AND PORTAL SYSTEM •Hepatopulmonarysyndrome (HPS)

                            

                                                    
                                Régis Debray Vie et mort de l’image

                            

                                                    
                                Geneviève CONFORT – SABATHE Membre associée CRREF (EA4538)

                            

                                                    
                                Bilan Geneviève Fioraso mars2015

                            

                                                    
                                Clinique dentaire Geneviève Rompré à Anjou, Montréal

                            

                                                    
                                Frédérick Doucet et Geneviève St-Laurent*

                            

                                                    
                                Cours d’histoire du Droit de Geneviève Chrétien

                            

                                                    
                                Formation Classes prépas Lycée Sainte-Geneviève, Versailles

                            

                                                    
                                Geneviève Boulanger - Joëlle Georges Patricia Lenseclaes 

                            

                                                    
                                Geneviève Bollème De la popularidad del pueblo

                            

                                                    
                                GENEVIÈVE KREBS Les secrets de la loi de l’attraction · GENEVIÈVE KREBS. Sous la direction de Stéphanie Brouard . Les secrets de la loi . de l’attraction . GENEVIÈVE KREBS

                            

                                                    
                                Cahier des charges numérisation - Bibliothèque Sainte-Geneviève

                            

                                                    
                                Christine Khoury Geneviève Ducharme Marie-Josée Chamberland

                            

                                                    
                                Présentépar Amélie Gosselin, ergothérapeute Geneviève 

                            

                                                    
                                DÉPARTEMENT DE LA SOMME 2016 / 2017 · PDF fileDéléguée à la DDEC Tél 03 22 33 51 00 Mail : mdargent@ddec80f r Animatrice pédagogique - 1er degré Geneviève CAZIER Tél 03

                            

                                                    
                                Comment réussir sa présentation PowerPoint Guide pour lélaboration dune présentation PowerPoint réussie Geneviève Nault Geneviève Therriault 2004 

                            

                                                    
                                CAS CLINIQUES Marie-Pierre Debray, Nicoletta Pasi, Yaël Amar Hôpital Bichat

                            

                                                    
                                par Geneviève Lemay, directrice générale

                            

                                                    
                                Debray  hépatite virale b et c du debray janvier 2015

                            

                                                    
                                SCANNER THORACIQUE NORMAL Marie-Pierre Debray, Nicoletta Pasi, Yaël Amar Hôpital Bichat

                            

                                                    
                                Geneviève Locquin

                            

                                                    
                                Autonomie et institution du social selon Debray, …revuephares.com/wp-content/.../04/Phares-XV-11-Thibault-Tranchant.pdf · Phares 213 Autonomie et institution du social selon Debray,

                            

                                                    
                                Cours réalisé par Geneviève Berck

                            

                        
                    

                                    

            

        

    

















    
        
            
                	À propos de nous
	Contactez nous
	Termes
	DMCA
	Politique de confidentialité



                	English
	Français
	Español
	Deutsch


            

        

        
            
                Copyright © 2022 VDOCUMENTS

            

                    

    








    


