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1. Introduction:

      For many years, Post-Keynesian economists have argued that money supply is endogenously determined. Whenever economic agents choose to borrow money from their banks , deposits are created and bank money is expanded. Whenever they choose to repay their bank loans ,deposits are destroyed. In turn, the terms on
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which credit money is issued i.e the interest rate charged on bank loans and paid on bank deposits, play a crucial role in governing the rate of expansion of the money stock(
). 
      According to this view , the creation of money is demand determined. The Central Bank is unable to control the volume of money stock in the economy.

       “A framework of money supply endogeneity rules out monetarism as a policy. However, to understand financial development one needs to go beyond interest rate-money stock space”(
).
      The banking sector, instead, has a role. Banks are in the business of selling credit. The corporate sector, on the other hand, borrow funds to meet their expenses (wage bills etc...) prior to sale of their goods and services. In this manner, banks extend loans first, create deposits in the process, and then look for reserves. Loans create deposits rather than deposits create loans. Banks look for reserves either from other banks or from the Central Bank. The Central Bank in turn, determines the price of funds supplied to the banking sector, as the lender of last resort.

      This view is, however, in sharp contrast with the high-powered base, “multiplier” model of the money supply, originally developed by Brunner and Meltzer, (
) which has become the standard paradigm in macroeconomic and money and banking textbooks. The process whereby an injection of funds into a fractional-reserve banking system results in an expansion of the money supply by a multiple of the original injection is a familiar staple of economic analysis. 

      When an autonomous deposit is made, the bank reserves a portion and loans out the rest. When the loan funds are spent, at least a portion gets deposited in the banking system to generate additional loan funds. When loans from those funds are executed, another round of deposits is created and generates a further round of loans ad infinitum.
      A decade ago, two eminent economists drew attention to the contrast between their experience as Central Bank (CB) advisors and the conventional wisdom of monetary textbooks.

       “In the United Kingdom, money is endogenous --- the Bank supplies base money
on demand at its prevailing interest rate, and broad money is created by the banking system”(
). 
During the same period, Charles Goodhart claimed that,

 “Virtually every monetary economist believes that the CB can control the monetary base…Almost all those who have worked in a CB believe that this view is totally mistaken”.(
)
      The policy implications of the endogeneity-exogeneity issue are considerable. If money is endogenous, it is because causality runs from bank lending to deposits, and because the demand for bank loans are strongly influenced by trends in nominal output , the first implication is that money is the result of output and prices and not their cause. If despite this reversal of the Quantity Theory conventions, a case can still be made for monetary control, then endogeneity suggests that policy instruments should be aimed directly at the credit counterparts of the money stock.

      Given the manifest importance of the issue, it is perhaps surprising that there is little empirical evidence on endogeneity. Such evidence comes mainly from the U.S and Europe. The standard Granger causality tests have been used to establish the core of the endogeneity thesis, namely that loans cause deposits(
). Some have extended the search to the countries of G7 (
). Research in this area on developing countries, however, seems to be lacking at best.
      The main purpose of this paper is twofold: to extend the search for evidence of the loan-to-money causality even further by applying it to Jordan, using Granger causality tests to verify the endogeneity thesis; and, to test the stability of the money multiplier in the simple money multiplier model(
). 
      Unit Root tests and Granger-causality tests between the monetary base, the money supply, the money multipliers, and bank lending will be carried out to test the relationship the between variables and also to test the endogeneity /exogeneity theses.

      The above tests are applied to Jordan – an emerging economy with a financially liberalized system, which underwent and survived several crises during the last two decades.
      The paper is structured as follows: in Section Two a review of the relevant literature on the endogeneity of the money supply will be made. In Section Three a profile of Jordan’s financial system will be sketched and a review of its monetary policy will be made especially in the aftermath of the 1989 financial crisis which had stormed the country. In Section Four the two models will be outlined. Section Five presents the methodologies and data used. Section Six reports the empirical results and analyzes their implications. Section Seven concludes.

2. Money Supply-Who Controls It?
2.1  The Endogeneity Thesis:
      The core of the endogeneity thesis is that money supply is determined by the demand for bank lending.  Bank lending → bank deposits → reserves → monetary base → money supply. This, in turn, depends upon the ”state of the trade” essentially the level of nominal output. Since this is normally rising, as a result of  some combination of price and quantity changes, the normal case is for the stock of bank loans to expand, so that the flow of new lending and new money is positive. Expansion is the norm. The role of the CB is to set the level of official short-term interest rates. Banks will then charge this rate plus some mark-up on loans. Changing official rates thus changes the cost of borrowing , influencing in turn the demand for and the flow of new lending. The CB, for various reasons, has no alternative but to supply reserves to validate the lending and so varying the level of interest rates is the sole instrument of monetary control available to the CB. In these circumstances, it is reasonable to conclude that the money supply is perfectly elastic at the going interest rate i.e “a horizontal money supply curve.” This might be described as the “core” of the endogeneity thesis.

There are, however, some areas of controversy.

      --- Why should Central Banks be obliged, as it happens, to accommodate the demand for loans. It is argued that any hesitation in supplying base money-defined as currency plus reserves-on demand is inconsistent with CB’s lender of last resort function(
).
      More recently still, the trend has been to argue that even if CBs took a less
compliant line, it would make little difference since banks have become adept at manufacturing their own reserves via innovatory liability management practices. Structuralists hold the view that Central Banks’ attempts to constrain the growth of credit are frequently evaded through creative finance(
). Thus the controversy between the accommodationists and the structuralists continues.

      Accommodationists assert that CBs supply reserves as demanded in the process of targeting the short-term interest rate, and claim that accommodation reflects the willingness of commercial banks to grant credit on demand to credit-worthy borrowers acting as price-setters and quantity-takers in loan markets(
).
      Structuralists place special emphasis on the banks’ initiatives, known as “liability management”, aimed at increasing their loan/reserve ratio to accommodate loan demand(
).
Financial innovations have affected money supply in two ways:

a- Banks are able to accommodate changes in the demand for loan with less frequent use of the CB facilities for reserves. Hence it becomes more difficult for the CB to monitor developments in financial and money markets.

b- Alternative sources of funds have risen in major credit markets and commercial banks’ share of these markets has declined sharply. The corporate sector can raise funds directly in bonds markets, commercial papers or in foreign markets.

2.2 The Exogeneity Thesis: The Multiplier Model:
      It is typically argued that reserve money is exogenous since it is the monetary liability of the CB. Hence it can be controlled. The money multiplier model relates changes in broader money aggregates to reserve money changes.

M = m MB 

Where M = money supply; m = multiplier; and MB = monetary base.                                                     

      Further, it is assumed that the money multiplier is stable and predictable. If this is true, then the argument runs, the monetary authority could control the overall monetary/liquidity situation in the economy so long as reserve money (monetary base) is kept at a level consistent with broad money expansion. In practice, however, stability of the money multiplier is a debatable issue-which will
be tested in this paper.

      In its conventional wisdom, the money multiplier is negatively related to three proximate determinants, as shown below: currency ratio set by depositors, C/D; excess reserve ratio set by the banking system, ER/D; and required reserve ratio set by the CB, r. Hence, since the money multiplier is a function of an array of asset holding ratios, it becomes responsive to these macroeconomic variables and influences money supply changes in the economy.

      Given the interaction of the diverse agents setting an array of asset ratios, it is not difficult to perceive that even the conventional version could capture, to some extent, the sources of eventual endogeneity of the money supply process.

      The literature on money multiplier has focused on forecasting money multipliers both at the aggregate and disaggregate levels, under the implicit assumption that they are unaffected by macroeconomic variables(
). 

      The simplifying assumption that produced multipliers unaffected by economic variables has been questioned, with the financial environment getting more complex in recent times.

3.   The Financial Sector in Jordan:
      Jordan, a low-to-middle income country-according to the World Bank classification (2003 World Development Indicators CD-ROM) – faced a severe financial crisis in the late 1980s.

      During the mid-1980s, oil prices dropped drastically. As a result the Gulf countries experienced recessions in their economies. Jordan, being a recipient of huge capital inflows from these countries in the form of workers’ remittances as well as external grants, was also adversely affected. Instead of curtailing its borrowing, the government resorted to more foreign borrowing on commercial loans: as a result Jordan’s public debt and publicly-guaranteed debt increased steadily during this period. With the slow-down in economic activity and high real interest rates in the world market, the debt burden had reached unsustainable proportions in 1989 and arrears on external debt service payments began to accumulate.

      By 1990, Jordan had become one of the most-heavily indebted countries in the world, with external debt culminating to over 190 percent of GDP. As a result, the government of Jordan entered into negotiations to reschedule debt obligations to bilateral and commercial creditors. These were completed in 1993/94.

      The severe financial crisis in Jordan together with the Gulf War in 1990, forced the government to devalue the Jordanian Dinar (JD) by 21 percent in real effective terms. The JD had been pegged to IMF Special Drawing Rights (SDR) since 1973. But since 1996, it has had a conventional fixed peg to the U.S dollar. The recession caused deep problems in the banking system. By the end of the decade, rough estimates put the share of doubtful loans in the portfolio of the banks at 13 percent(
). Foreclosing on collateral did not resolve the banks’ problems, because the recession had eroded the prices of real estate – which constitutes most of the collateral in the banking system. Several banks were in serious difficulties. In 1989, a major financial institution, Petra Bank failed, triggering what threatened to be a major banking crisis.

      Jordan’s banking system is fully privately owned. There are 21 banks in Jordan: 9 local commercial banks; 2 Islamic; 5 investment; 5 foreign; 5 specialized credit institutions dealing with agricultural, housing, rural and urban development and industry. Jordan’s banking system is highly concentrated with the 3 largest accounting for 90 percent of total assets. The Arab Bank dominates 60 percent of all assets.

      The 1990s witnessed a process of macroeconomic adjustment and recovery from the financial crisis. Under a series of successive arrangements with the IMF, Jordan succeeded in reducing its external debt burden by more than a half over a decade. The economic adjustment and reform programs of the 1990s have resulted in a well-developed financial sector in Jordan. Financial depth, measured as broad money to GDP is one of the highest in the Middle East and North Africa (MENA) region(
). In the 1990s, the Jordanian government initiated a series of financial sector reforms to improve the structure and efficiency of the sector. As a result, interest rates were fully liberalized in the early 1990s. In 1993, the Central Bank of Jordan (CBJ) moved away from direct instruments of monetary control by issuing its own certificates of deposit (CD) to mop up excess liquidity.

      In 1996, a new investment law was passed, allowing equal treatment for domestic and foreign investors and opening financial markets to foreign participation. In 1997, a new Securities Law was approved to improve the structure of the Stock Market. Capital account transactions in capital markets’ securities and money market instruments were also liberalized. In 1998, the CBJ introduced an overnight repurchase agreement with commercial banks, and opened an overnight deposit facility. In 2000, a new banking law was approved, which protects deposits, reduces money market risk, guards against loan concentration and contains articles on new banking practices (e-commerce and e-banking) and money laundering. In 2001, a new public debt law was passed that bars any new direct credit facilities to the government and calls for the gradual repayment of outstanding credit.

      Over the years, monetary policy in Jordan has been guided by the objective of supporting price stability. The CBJ mainly uses indirect monetary control instruments through weekly auctions of certificates of deposits. Recently, the government securities market has become active; however, secondary market trading for these securities remains limited. The government has also recently embarked on issuing five-year Treasury bonds denominated in JD at regular intervals, as a new strategy for further deepening the financial system.

      Despite the institutional development and strict supervision by the CBJ of the banking system, some loopholes remained which had led to yet another financial crisis in 2002. As lender of last resort, the CBJ, as always, had to come to the rescue. The crisis, similar to the one in the late 1980s, was contained and somehow averted by the political will of the leadership.

4. The Models:
4.1 The Money Multiplier Model:
      High-powered money or monetary base is net liabilities of the CB held either by  non-bank private sector or the banks. Money supply, on the other hand, is a multiple of the high-powered money. The money multiplier is, therefore, the ratio between the money supply and the monetary base. The identities below permit changes in money stock to be decomposed into changes in its “proximate determinants” the exogenous monetary base (MB) and the two endogenous ratios (C/D and R/D). Movements in the multiplier largely reflect the behavior of the public and banks. Over the very short run, monetary movements caused by changes in the multiplier predominate and precise control by the CB is impossible. However, over the long run, the monetary base is the more important determinant.

I. M1  = m1 × MB

II. M2  = m2 × MB

III. m1  =  M1 ÷ MB = (C + D) /(C + R) = (1 + C/D) / ( r + ER/D + C/D)

IV. m2  =  M2 ÷ MB = (C + D + TD + SD) /(C + R) = (1 + C/D + SD/D + TD/D) / (r + ER/D + C/D)

Where C/D = currency ratio set by depositors

R = actual reserves which is the sum of required, RR  and excess reserves ER.

r = RR/D = required reserve ratio 

ER/D = excess reserve ratio set by banks
M1 = money supply in the narrow sense

M2 = money supply in its broader sense

D = demand deposits

TD = time deposits

SD = savings deposits.

m = multiplier

We take logs of the variables M1, M2, m1, m2, MB

log M1 =  log m1 + log MB, and

log M2 =  log m2 + log MB

      Stationarity of m implies M2 and MB are stationary or that M2 and MB are co-integrated with a co-integrating   parameter equal to 1.  But, as shown above, m is a function of an array of variables: the required reserve ratio ® ; the interest rate (i); and the ratio of currency held by the non-bank public as a percentage of demand deposits.

      The multiplier model assumes a one-way causation between the money supply and the monetary base. An increase in the monetary base causes an increase in the money supply by a multiple times – the value of the multiplier which is assumed to be stable.

MB → M where M is money supply in general.

      To test the direction of causation between the variables, we thus use the Granger causality model.

4.2   Granger Causality Model:
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ε and μ  are taken to be uncorrelated white-noise series.

The null hypotheses to be tested are

H0:  
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      The definition of causality proposed by Granger implies that X
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      A necessary condition for the estimation of an autoregressive distributed lag model-required for running a Granger causality test-is either the stationarity of the series involved in the model or the existence of a co-integrating relationship between the regressors and the independent variable. If that is not the case, we would face the possibility of running spurious regressions(
) and that  regressions coefficients might not actually converge to constants with increasing sample size as in the standard case. Since it is unlikely that a co-integrating relationship between reserves, money multipliers and bank lending exists-for there is no theoretical basis for expecting such a relationship to exist-making the series stationary seems to be the only choice we have left when trying to run a Granger causality test.

5. Data and Methodology:
      The current section contains statistical analysis of monetary data from the Jordanian economy. The main purpose is to test the endogenous money hypothesis. By decomposing the money supply into the monetary base and the money multipliers, we can test for the stability of the multipliers – thus testing the controllability of the money supply by the central bank. If the multipliers are found to be stationary then one can conclude that the monetary base and also the money supply are stationary or that there is a co-integrating relationship between the two variables.

      The data is quarterly covering the period 1973:1-2003:4. It is drawn from the International Financial Statistics (IFS) CD-ROM. The initial  time-series data were initially transformed by taking logarithms. All estimates were run by ordinary least squares (OLS). Since stationarity is a requirement for the implementation of Granger causality tests(
)-all series were checked for stationarity. This was done by means of graphical inspection and unit root tests using E- Views 4.1 econometric package. The unit root tests implemented were in standard version of the Augmented Dickey-Fuller (ADF) test. Mackinnon’s critical values were used. (
) 

The variable definitions used throughout the analysis are the following:

LMB = log of monetary base

Lm1 = log of M1 money multiplier

Lm2 = log of M2 money multiplier

LLoans = log of loans        

LM1 = log of M1

LM2 = log of M2

6. Empirical Results:

6.1 Stationarity Analysis:

      Inspection of the logarithms of the series in levels showed that all variables displayed an upward trend. The multipliers, however, showed erratic behavior falling sharply in 1992, recovering slightly but falling sharply again in 1994 until 1999, but rising up again to unrecorded high levels in the case of m2 multiplier(
).
      Inspection of their correlograms showed that Lm1 and Lm2 display the usual pattern for a non-stationary series with the autocorrelation coefficients dying out. 

      ADF unit root tests were carried out on all variables. It was found that all series were non-stationary at level as shown in Table 1. We thus took the first difference of all series and subjected them again to the ADF unit root tests in order to determine whether the series contained more than one unit root. 

Table 1: Augmented Dickey-Fuller (ADF) Unit Root Tests: (
)
	Variables
	Level
	First Difference

	LM1
	- 2.70
	- 4.32***

	LM2
	- 2.90
	- 4.25***

	LMB
	- 1.27
	- 13.66***

	LLoans
	- 3.03
	- 8.57***

	Lm1
	- 1.50
	- 14.14***

	Lm2
	-.1.84
	- 10.92***


*indicates that the null hypothesis H0 : γ = 0 can be rejected at the 10% significance level.
** indicates that the null hypothesis H0 : γ = 0 can be rejected at the 5% significance level.
.*** indicates that the null hypothesis H0 : γ = 0 can be rejected at the 1% significance level.
      The second column in the above table shows the t-values of the ADF tests, taking the series at level, the third column shows the t-values of the same tests taking the first difference of the series. The results indicate that the null hypothesis of non-stationarity is rejected at the 1% level and that the series did not contain more than one unit root and were integrated of order 1.
6.2. Granger – Causality Tests’ Results.

      Having found that the first difference of all series do not contain any unit roots i.e they are stationary, we could go ahead with the Granger-causality tests. The tests were run, using five different lag lengths for the autoregressive distributed lag (ADL) relations. The first difference of the logs of the variables were used for this test.

      The results of the Granger – causality tests between bank lending (LLoans), M2, MB, m1 and m2 are shown in Table 2 below. The first column contains the explanatory and dependent variables in each test and its results. A (
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) means that the left-hand side variable Granger-causes the right-hand side variable. The remaining columns contain the results of the t-tests. The first value in each column represents the t-statistic, whereas the numbers in parentheses correspond to the probability that the null hypothesis be true.
Table 2:  Granger-Causality Tests.
	Variable
	18 Lags
	12 Lags
	9 Lags
	6 Lags
	3 Lags

	DLLoans
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DLM2
	0.858253

(0.3929)
	0.526524

(0.5998)
	0.427405

(0.6701)
	0.594745

(0.5534)
	0.461306

(0.6456)

	DLM2
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DLLoans
	1.007933

(0.3161)
	0.214152

(0.8309)
	1.595339

(0.1140)
	2.467484

(0.0154)***
	0.046777

(0.9628)

	DLLoans
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DLMB
	0.977819

(0.3307)
	0.006537

(0.9948)
	1.036498

(0.3026)
	0.375959

(0.7078)
	1.043566

(0.2994)

	DLMB
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DLLoans
	0.566614

(0.5723)
	1.030896

(0.3052)
	0.640847

(0.5232)
	1.893377

(0.0614)**
	3.689642

(0.0004)***

	DLLoans
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DLm1
	0.827906

(0.4099)
	0.418909

(0.6763)
	0.406895

(0.6850)
	0.573981

(0.5674)
	0.709216

(0.4800)

	DLm1
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DLLoans
	0.277215

(0.7822)
	0.608589

(0.5443)
	0.305067

(0.7610)
	1.707611

(0.0910)*
	2.600816

(0.0108)***

	DLLoans
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DLm2
	1.023510

(0.3088)
	1.012447

(0.3140)
	0.456733

(0.6490)
	0.307283

(0.7593)
	0.942658

(0.3484)

	DLm2
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DLLoans
	0.529438

(0.5978)
	0.809704

(0.4202)
	0.245585

(0.8066)
	2.652505

(0.0094)***
	2.839260

(0.0056)**



 *indicates that the null hypothesis H0: α2, β1 = 0 can be rejected at the 10% significance level

 ** indicates that the null hypothesis    H0: α2, β1 =  can be rejected at the 5% significance level

*** indicates that the null hypothesis   H0: α2, β1 = 0 can be rejected at the 1% significance level. 
      The first comment one can make in relation to the overall results in Table 2, is that causality does not run from DLLoans(
) to DLM2 and DLMB, which indicates that the endogeneity thesis does not find support in this paper. However, it is found that causality does run from DLM2 and DLMB to DLLoans which supports the exogeneity thesis. This implies that the CB in Jordan is in control of the money supply and that financial liberalization has not yet had any noticeable effect on the economy.  This could perhaps, be explained by the conservatism of the banking sector despite the risk taken by some banks which led to bank crises on two occasions(
).
      A second comment refers to the different effect of bank lending upon the money multipliers, m1 and m2. Neither the accommodationists nor the structuralists theses seem to find support in this paper. This implies that either the banks do not venture to provide loans to customers first and then look for reserves, or that they have not yet practiced their liability management effectively. It is unlikely that the CB would fail to play its role as lender of last resort. Simply   because it did, during the aforementioned bank crises.

      Causality  seems to run in the opposite direction – from money multipliers to bank lending.  This result does not have any straightforward explanation. If the multiplier is taken as an indicator of economic activity, then one possible explanation is that economic activity leads to more borrowing by the non-bank private sector. But, on the other hand, one would expect that more borrowing would lead to more economic activity. In this case one would expect a bivariate causality to exist between loans and the multipliers. 

7. Conclusion:
      The main purpose of this paper was to test the Post Keynesian position that the supply of credit money is endogenous using two different models to test the source of endogeneity. The hypotheses were tested using Jordanian quarterly time series data for the period 1973:1-2003:4. Granger-causality tests were run between the money supply, the monetary base, the money multipliers and bank lending. The empirical evidence is strongly consistent with the hypothesis that the money supply is exogenously determined by the Central Bank in Jordan. Granger-causality was found to run predominantly from money supply to bank lending rather than from bank lending to the money supply-thus invalidating the endogeneity hypothesis.

      The results also show some peculiarity of the Jordanian economy, namely that, despite the financial liberalization adopted as strategy in Jordan, the banking sector  continues to be risk averse, cautious and conservative-due perhaps to the relatively small size of individual banks and to their structure as mainly family businesses(
). This calls for future research in the area of banks’ conservatism as portrayed by the wide interest rate spread adopted by banks in Jordan.
References:

ملخص


      تهدف هذه الدراسة إلى البحث فيما إذا كان لبرنامج التحرير المالي، الذي بدأ في أعقاب الأزمة الاقتصادية عام 1989، أيّ أثر في قدرة البنك المركزي الأردني في التحكم في عرض النقد، حيث إن تعثر بعض البنوك الأردنية في الآونة الأخيرة يشير إلى هذا الاتجاه. وقد تتوافق هذه الملاحظة مع الجدل القائم حول فرضيات اعتبار عرض النقد متغيراً داخلياً أو خارجياً، أي حول ما إذا كان عرض النقد خاضعاً لسيطرة البنك المركزي أم لا. ولتحقيق هذه الغاية فإن الدراسة تعتمد أساليب إحصائية قياسية عدة�(Co-integration, Unit Root & Granger-causality). وقد أظهرت نتائج البحث أن عرض النقد في الأردن متغير خارجي أي إنه ما زال تحت سيطرة البنك المركزي.


Abstract


      The aim of this paper is to investigate whether the financial liberalization program, launched in Jordan in the aftermath of the 1989 crisis, has had any effect on the controllability of the money supply by the Central Bank. Recent failures of some of the banks in Jordan seem to point in this direction.


      This observation seems to conform with the ongoing controversy surrounding the exogeneity /endogeneity theses regarding the money supply i.e the controllability/non-controllability of the money supply by the Central Bank.


      To achieve this goal, several econometric tests are carried out, namely Unit Root, Co-integration and Granger Causality tests.


      The results indicate that the money supply in Jordan is exogenously determined, which implies that it is under the control of the Central Bank.
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