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Usama R. Alqalawi (Jordan), Hail A. Jemel (Jordan), Ahmad A. Alwaked (Jordan),  
Rasha M.S. Istaiteyeh (Jordan)  

The influence of indirect monetary tools on price and output:  
the case of Jordan (1993-2013) 

Abstract 

This research aims to identify the main monetary policy tools in Jordan, then, to estimate their effect on price and output 
level. A time series data covering the period between 1993 and 2013 were utilized to estimate the targeted models using two-
step regression. Firstly, the authors measured the impact of indirect policy tools on money supply and, secondly, they deter-
mined the impact of money supply on price and output levels.  

Results show that open market operations of the Central Bank of Jordan through issuance of certificates of deposit, especially 
at the beginning of 1993 and the repurchase agreements have been effective in influencing the money supply in Jordan. Un-
fortunately, this policy was not able to control the real or nominal output level even though it has an effect on the price level.   

Keywords: monetary policy, open market operations, required reserve ratio, discount rate, price and output. 

JEL Classification: E31, E42, E52, E58. 
 

Introduction 

The Jordanian economy faces many internal and ex-
ternal shocks that put pressure on the daily life of 
Jordanians. These shocks came in shape of sudden 
economic openness, limitations of internal and exter-
nal financial resources, deficit in balance of pay-
ments, high inflation rate, and prolonged high unem-
ployment rates. In addition, the Jordanian economy 
depends on foreign aid and remittances. Therefore, 
Jordan’s economy uses monetary policy, directly and 
indirectly, as a response to these obstacles.  

This research adds a new angle to the wide literature 
that argues about the effectiveness of indirect instru-
ments of monetary policy and its ability to control 
money supply. These instruments are the required 
reserve ratio (RRR), the discount rate (DR) and the 
open market operation (OMO). The Central Bank of 
Jordan (CBJ) considers these instruments as the most 
important healing medicine to the fluctuation of out-
put and price level. 

The Central Bank of Jordan used to stress on the use of 
direct instruments during the seventies until the mid-
eighties. Then, a mix of direct and indirect instruments 
was used until the beginning of the nineties, since then, 
the concentration has been on using indirect monetary 
policy tools, especially after the implementation of 
economic reform policies suggested by the Interna-
tional Monetary Fund (IMF) in the nineties. 
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This research aims to identify the effectiveness of 

indirect monetary policy instruments and their direct 

impact on money supply, then, their indirect impacts 

on price and output. In addition, it provides an eval-

uation of the CBJ polices, and a guide to policies that 

provide the best results. 

The importance of this research comes from its 

ability to measure the impact of monetary policy on 

the size of money supply on Jordan, as well as its 

ability to achieve stability in the level of domestic 

prices and whether the policy has a role in promo-

ting economic growth. 

This paper answers three questions: First, do indirect 

monetary policy tools affect the size of money supply 

in Jordan? Second, does the size of money supply in 

Jordan affect the domestic price level? Third, does the 

money supply in Jordan affect the gross domestic 

product? In order to answer these questions, the paper 

is organized as follows. In section 1, we discuss the 

literature review. In section 2, we present the empiri-

cal model and data. In section 3 we present the re-

sults. Final section concludes the paper. 

1. Literature review 

A considerable number of existing studies have been 
conducted on the subject of monetary policy and its 
impact on price level and real income in both devel-
oped and developing countries. 

Early work in this area can be found in the literature 

done by Monetarist school. It indicates that inflation 

is purely a monetary phenomenon, and to solve this 

problem, it requires controlling the quantity of mon-

ey. Friedman believes that inflation is a monetary 

phenomenon caused by money growing more rapidly 

than real output (Friedman and Schwartz, 1963). In 

the same direction, Flemming (1978) confirms that 

monetary expansion is the reason to increase the level 

of aggregate demand and prices in many countries. 

Hence, to fight inflation in developed and developing 
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countries, monetary authorities should raise interest 

rate despite the negative effects on economic growth 

rates and unemployment rates. 

Cagan (1973), referring to inflation in the US, 
showed that the reduction in government expendi-
tures and monetary growth had reduced the inflation 
in the U.S. from 7% in 1968 to 3% in 1969. Further-
more, the reduction in the rate of monetary expansion 
restricted the size of the total aggregate demand. 

More recently, Bustanji (2012) argued that CBJ had 

stopped issuing certificates of deposit since August 

2008 and reduced the interest rate on financial instru-

ments five times by 50 basis points each time, along 

with reducing the required reserve ratio until it reached 

7% in 2012. In addition, the Central Bank eases some 

restrictions on the current account, in terms of securi-

ties and real estate collateral to give more room for the 

expansion of bank credit. The study found that changes 

in the Central Bank interest rates were not reflected 

heavily on interest rates on loans granted by commer-

cial banks, and the result had a weak influence on the 

size of the credit facilities. 

A study by Tayeb (2011) pointed out the success of 
the CBJ in energizing credit facilities by lowering 
interest rates on monetary tools. Housami (2010) 
found that there is a strong relation between interest 
rate for one night, and interest rate in the commercial 
banks (especially interest rates on deposits and facili-
ties). The increase in discount rate by CBJ resulted in 
lowering interest rate on loans of commercial banks, 
and there was a positive impact of open market op-
erations and required reserve on interest rates on 
commercial bank loans (Hamad, 2009). 

Mousa (2010) analyzed the impact of exchange rate 

changes on demand for money and on trade balance 

in Jordan. The study concluded that the transmission 

of signals issued by the CBJ was limited in terms of 

both the transmission channels of monetary policy 

signals and with respect to the ultimate goals of mon-

etary policy. Poddar and Hsmik (2006) indicated that 

CBJ interest rate on deposit certificates for three 

months affected the interest rate in the money market, 

and there was a strong relationship between monetary 

policy tools and interest rates in the banking market. 

The most important tool of monetary policy is interest 

rate on overnight loans between banks, as mentioned 

by Hamilton and Jing (2012). In European countries 

that use interest rate as a key tool, the interest rate 

affects adversely the liquidity held by commercial 

banks. In contrast, the interbank interest rate affects 

the lending decisions positively according to Lucchet-

ta (2007). The contractionary monetary policy in 

Turkey reduced the loans of the small sized and less 

liquidity banks more than the larger sized and high 

liquidity banks (Sengonul and Thorbecke, 2005). 

The effectiveness of monetary policy was widely 
discussed in economic literature. Some studies found 
that monetary policy had smaller impact on output 
and inflation by time (Boivin and Giannoni, 2006). 
Other studies argued that monetary policy had im-
proved, especially in developing countries (Cecchetti 
and Stefan, 2001). In his 2002 study, Khan concluded 
that monetary policy may become effective if the 
change in the interest rate is greater than the change 
in the quantity of money, provided that investment is 
interest rate sensitive. 

The unpredictable and unstable values of the velocity 
of money, in addition to its contrary movement to the 
amount of money, made it difficult for Central Banks 
to control the money supply needed to influence the 
size of spending, output, and prices, and, hence, lost 
its ability to manage aggregate demand according to 
Cargill (1991) and Isard and Rojas-Suarez (1986). 
Kuttner and Mosser (2002) pointed out that the im-
pact of monetary policy on real economic variables 
and economic activity became weaker in recent days 
as a result of financial innovation among other eco-
nomic factors. Similarly, Aoki et al. (2002) found that 
housing investment and housing prices in the United 
Kingdom became less responsive to monetary policy 
shocks. According to Abdul Karim et al. (2011), 
monetary policy had a significant effect on Malaysian 
economic activity. In addition, monetary policy 
shocks had negatively impacted banks’ loan supply.  

Cukierman et al. (1992) concluded that there is a 
strong and negative relationship between price stabili-
ty and independence of Central Banks in developed 
countries. Similarly, Grilli et al. (1991) showed an 
inverse relationship between the independence of 
Central Banks and the rate of inflation; however, it 
did not show a relationship between the independence 
and the rate of Gross Domestic Product. 

The aim of CBJ monetary policy is to control the credit 
of commercial banks to influence the money supply 
and the volume of domestic liquidity. To achieve this 
goal, two conditions are required. First, the tools used 
by the Central Bank including required reserve ratio, 
discount rate and open market operation have an effec-
tive influence on the size of central bank’s credit to 
commercial banks, and, hence, on money supply. 
Second, the commercial banks and the government 
need to cooperate with the Central Bank (Cock, 1987). 
The only available requirement is the availability of 
cooperation and coordination between the Central 
Bank and the government on the issue of existence of 
the certain limits regarding loans issued by the Central 
Bank. This was explicitly referred to in the instructions 
and bylaws of central bank (Abu Saleh, 2007). On the 
other hand, the level of cooperation between the Cen-
tral Bank and commercial banks were not strong. In 
some cases, the Central Bank raised interest rates on 
financial instruments, but the commercial banks re-
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sponded by expanding their credit opposing to the 
direction of the Central Bank, and the reasons were 
high liquidity of commercial banks, lack of need for 
discount rate facilities, weakness of open market oper-
ations, and limitations on the issuance of certificates of 
deposit (Abdel Moneim, 2001).  

In Jordan, the process of discount rate was limited 
and did not exceed 214.5 million JD in 2012, which 
accounted for only 2% of CBJ assets, while the CBJ 
facilities to troubled banks did not exceed 215 million 
JD during the period (2007-2012) and that was due to 
the high liquidity of commercial banks by up to 40% 
of total deposits. In addition, Jordanian commercial 
banks invest a significant portion of their assets 
abroad. For example, in 2012, Jordanian commercial 
banks balances reached 4437 million JD, which ac-
counted for 25% of total deposits (CBJ, 2013), and 
this weakened the effect of monetary policy on re-
serves and facilities to commercial banks. 

2. Empirical model and data 

The main goal of this section is to analyze the effec-

tiveness of indirect tools of the CBJ in controlling 

main macroeconomic variables, in particular, price and 

output level. To achieve this, two regressions were 

used: first, we used Ordinary Least Square (OLS) me-

thod to regress money supply on indirect monetary 

policy tools. The following equation was estimated: 	 	 	 	 		 e 	,                                                   (1) 

where MSt is money supply measured in million of 

JDs defined as M1 money. DRt is the discount rate. 

RRR is the required reserves ratio levied by CBJ on 

commercial banks, OMOt is the amount of money 

used in open market operation by CBJ measured in 

millions of JDs, MSt-1 is one year lag of money 

supply, the subscript t represents the time, and the 

parameters  to  are the estimated coefficients 

that reflect the effect of the above defined variables 

on money supply.  

Second, we performed two regressions to estimate 

price and Gross Domestic Product against money 

supply and other related variables as follows: 	 	 e 	 ,                          (2) Y γ γ MS γ K γ POP e 	 ,            (3) 

where P is the price level measured using consumer 

price index with base year 2006, MS is as defined 

before, Mt is the value of imports measured in mil-

lions of JDs, and it was included to capture the ef-

fect of imported inflation. Yt is nominal Gross Do-

mestic Product, POPt is the population of Jordan, 

and it was included as a proxy for labor input, Kt is 

the gross capital formation measured in million of 

JD as a proxy for capital input. And the parameters 

β 	, 	γ 		for	i 0to	2	and	for	j 0	to 3, are estimated 

coefficients that show the degree of reaction of out-

put and price level to changes in the level of money 

supply and other control variables. 

We used yearly time series data covering the pe-
riod between 1993 and 2013 to estimate the above 
defined functions. It is worth noting that we tried 
using quarterly data and the results were almost 
the same. However, we favored to present yearly 
data, since the second stage variable such as popu-
lation and gross capital formation were not avail-
able in the form of quarterly data. Three different 
models were tested to explore the relation be-
tween the money supply as the dependent variable 
and three independent variables as indirect tools 
of monetary policy: discount rate, required reserve 
ratio, and open market operations. 

3. The results 

The results are presented in Table 1 below. The 

models examined the effect of indirect monetary 

tools on money supply. Our intention was to see the 

effectiveness of CBJ available monetary policy 

tools. Three functional forms were estimated; we 

tried nominal linear specification in model (1), real 

linear specification in model (2) and nominal log-

linear model in model (3)1.  

Table 1. The effect of indirect monetary policy tools 

on money supply. Money supply is the dependent 

variable 

 Nominal model 

Linear 

Real model 

Linear 

Nominal model 

Log-linear 

 Model (1) Model (2) Model (3) 

Intercept -233.5262 -9.2007 -0.5657 

 (263.9122) (3.0474)*** (0.4591) 

MSt-1 1.1118 0.0119 1.0544 

 (0.0216)*** (0.0006)*** (0.0364)*** 

DRt -37.8492 -0.4643 -0.1254 

 (35.2147) (0.3821) (0.0702)* 

RRRt 30.8666 1.0692 0.0546 

 (47.1191) (0.4591)** (0.0898) 

OMOt 0.1993 0.2865 0.0509 

 (0.0579)*** (0.0599)*** (0.0209)*** 

Observation  19 19 19 

  99.233% 97.9212% 98.9633% 

 98.9381% 97.1217% 98.6868% 

F 336.4025*** 122.4717*** 357.9751*** 

Note: standard error in parentheses. 

* 10% significant level,   ** 5% significant level, and  ***1% 

significant level. 

We found that in all three models, the only indirect 
monetary tool that was always significant is open mar-
ket operation tool. In model (1), a one thousand JD 

                                                      
1 We did not show real log-linear model, since real value of 

discount rate and required reserve ratio include negative values. 
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increase in the securities and bonds held by CBJ will 
result in an increase in money supply by 199.3 JD on 
average, model (2) shows that a one thousand JD in-
crease in CBJ holdings of bonds and securities will 
result in an increase in money supply by 286.5 JD on 
average, all in real values. However, model (3) shows 
that 10% increase in OMO will result in 0.5 % increase 
in money supply on average. This suggests that OMO 
monetary policy tool did affect the money supply even 
though its affect was not large enough.  

Required reserve ratio RRR seemed to have a 
positive effect on money supply only in real linear 
model, but the sign of the relation is in contrast 
with the theory. The results show that a one JD 
increase in real RRR will lead to 1.069 million JD 
increase in real money supply on average. This 
result becomes reasonable if we know that com-
mercial banks in Jordan have a huge excess re-
serve. According to Khasawneh (2013), the re-
quired reserve ratio was equal to 1148 million JD 
in 2012, whereas the excess reserve reached 2058 
million JD in the same period. The discount rate, 
on the other hand, showed negative effect on 
money supply only in nominal log-linear model. 
This result corresponds to the theoretical litera-
ture. It demonstrates that a one percent increase in 
discount rate will lead to 0.1254% decrease in 
average money supply.  

The inclusion of lagged money supply came was 
due to the fact that current level of money supply is 
heavily determined by its past level, and not includ-
ing the lagged money supply will lead to omitted 
variable bias. All three models showed positive rela-
tion between the current level and the past level. All 
the above results suggest that monetary policy had 
limited effect on money supply, and open market 
operation was the most important tool in controlling 
the money supply during the period of the study. 

In stage two, we regressed money supply and other 
related variables on output and price level separate-
ly. The aim was to find out whether the money 
supply resulting from changing the indirect tool of 
monetary policies really affects the main macroe-
conomic target variables. To fulfill this aim, we 
launched two sets of regressions. The first set of 
regressions shown in Table 2 tested the existence 
relation between money supply and price. We tried 
four different specifications. Firstly, nominal linear 
specification using actual value of money supply 
was presented in model (4). Secondly, nominal 
linear specification using model (1) forecasted val-
ue of money supply MS1t was presented in model 
(5). Thirdly, nominal linear specification using 
model (2) forecasted value of money supply MS2t 
was presented in model (6). Finally, nominal linear 
specification using model (3) forecasted value of 
money supply MS3t was presented in model (7). 

Table 2. The effect of money supply on price level 

(Price=100 in 2006). Price as the dependent variable  

 Nominal Model 

Linear 

Nominal Model 

Linear 

Nominal Model 

Linear 

Nominal 

Model 

Linear 

 Model (4) Model (5) Model (6) Model (7) 

Intercept 67.2583 65.1189 68.4780 64.8248 

 (5.0243)*** (4.2806)*** (5.2265)*** (3.4592)*** 

Mt 0.0023 0.0017 0.0030 0.0013 

 (0.0007)*** (0.0009)** (0.0008)*** (0.0009) 

MSt 0.0045    

 (0.0016)**    

MS1t  0.0057   

  (0.0019)***   

MS2t   0.0030  

   (0.0020)  

MS3t    0.0065 

    (0.0018)*** 

Observa-

tion  
20 18 18 19 

  98.8503% 98.7565% 98.2409% 99.0545% 

  98.6348% 98.4901% 97.8639% 98.8654% 

F 458.5718*** 370.6276*** 260.6183*** 523.8122*** 

Note: standard error in parentheses. 

* 10% significant level, ** 5% significant level and 

***1% significant level. 

Results indicated that price level was positively 

affected by money supply on all models except the 

model that forecast the value of money supply using 

model (2) specification. This means that as money 

supply increases, the price will increase and this 

matches the theoretical expectation. The magnitude 

of the effect of the money supply on price is small, 

thus, as money supply increases by 1 million JD, the 

consumer price index will change by 0.005 point on 

average for all models. 

We tested the effect of imports on price level, and we 

found that as imports increased, price level increased. 

And this suggests that some part of inflation in Jordan 

is an imported inflation. However, we can note that the 

imported inflation was less than non imported inflation 

resulting from the increase in money supply. The re-

sults support that monetary policy does affect the price 

level, and that monetary authority has the ability to 

control prices using OMOt monetary tool.  

Table 3 showed a second set of regressions, des-
ignated to test the existence of relation between 
money supply and output. We performed four 
attempts two of them with linear specification, 
and two with log linear specification. Interesting-
ly, all attempts showed no effect of money supply 
on nominal or real GDPt. population as proxy of 
labor input Lt was significant with positive correct 
sign in all four models; similarly, the capital input 
Kt took the right sign in all regressions, though it 
appeared to be significant only in nominal linear 
and log-linear model. This may suggest that, al-
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though monetary policy can affect money supply, 
money supply has no ability to stimulate real or 
nominal GDPt. 

Table 3. The effect of money supply on output level. 
GDP is the dependent variable 

 Nominal model 
Linear 

Real model 
Linear 

Nominal model 
Log-linear 

Real model 
Log-linear 

 Model (8) Model (9) Model (10) Model (11) 

Intercept -12456.19 -6661.782 -39.7148 -20.5390 

 (5902.018)* (1724.407)*** (8.3334)*** (3.9575)*** 

MSt 0.1041 0.0453 -0.0266 0.0616 

 (0.2410) (0.1255) (0.1379) (0.0693) 

Kt 0.6872 0.1957 0.2102 0.0715 

 (0.2117)*** (0.1280) (0.07726)** (0.0491) 

Pppt 0.00312 0.0023 3.0353 1.8204 

 (0.0012)** (0.0003)*** (0.5975)*** (0.2859)*** 

Obser-
vation  

20 20 20 20 

  99.6035% 99.6638% 99.6703% 99.6752% 

 99.4977% 99.5742% 99.5824% 99.5886% 

F 941.9074*** 1111.728*** 1133.637*** 1150.886*** 

Note: standard error in parentheses. 
* 10% significant level, ** 5% significant level and 
***1% significant level. 

Finally, we wondered if the effect of money supply on 
nominal or real GDPt may appear more clearly from 
the part of money supply that was affected by mone-
tary tools. In order to test this idea, six more regres-
sions were presented. We used nominal GDPt as de-
pendent variable in Table 4, and real GDPt as depen-
dent variable in Table 5. 

Table 4. The effect of money supply on output.  
Nominal GDP as the dependent variable 

 Nominal model 
Linear 

Nominal model 
Linear 

Nominal model 
Linear 

 Model (9) Model (10) Model (11) 

Intercept 0.6522 -5379.491 572.9745 

 (7012.289) (0.2395) (5197.406) 

MS1t 0.91632   

 (0.5741)   

MS2t  0.2925  

  (0.2395)  

MS3t   1.0714 

   (0.4324)* 

Kt 0.5705 0.9351 0.3478 

 (0.2753)* (0.1751)*** (0.2730) 

Popt 0.0002 0.0016 0.0001 

 (0.0016) (0.0009) (0.0012) 

Observation  18 18 19 

  99.5992 % 99.5502 % 99.6877 % 

  99.4759 % 99.4118 % 99.5985 % 

F 807.6172*** 719.3361*** 1117.307*** 

Note: standard error in parentheses. 
* 10% significant level, ** 5% significant level and 
***1% significant level. 

We tried three different specifications. Firstly, nominal 
linear specification using model (1) forecasted value of 
money supply MS1t, and was presented in model (9). 

Secondly, nominal linear specification using model (2) 
forecasted value of money supply MS2t, and was pre-
sented in model (10). Finally, nominal linear specifica-
tion using model (3) forecasted value of money supply 
MS3t, and was presented in model (11). The results 
show again that nominal GDPt was not affected by 
money supply except if we use model (3) to forecast 
money supply MS3t. In that case, a one JD increase in 
nominal money supply will lead to 1.07 increase in 
nominal GDP. In addition, capital and labor in the later 
model were not significant. 

Likewise, real money supply forecast using model (1), 

(2) and (3) had no effect at all on real GDPt, labor in-

put was the major factor that influenced real GDPt in 

all tested models in Table 5. That is, an increase in 

labor by one person, will lead to an increase on RGDPt 

by 200,000 JD yearly on average. 

Table 5. The effect of money supply on output real 

GDPt as the dependent variable 

 Real model 
Linear 

Real model 
Linear 

Real model 
Linear 

 Model (9) Model (10) Model (11) 

Intercept -6113.509 -6048.358 -5558.408 

 (1996.605)*** (1771.435)*** (2499.408)* 

MS1t 0.1754   

 (0.2013)   

MS2t  0.1231  

  (0.1004)  

MS3t   0.1625 

   (0.2347) 

Kt 0.1656 0.2235 0.1841 

 (0.1356)* (0.2235) (0.1347) 

Popt 0.0021 0.0021 0.0020 

 (0.0005)*** (0.0004)*** (0.0006)*** 

Observation  18 18 19 

  99.6376% 99.6529% 99.66413% 

  99.5260% 99.5461% 99.5388% 

F 893.4408*** 933.0109*** 972.1685*** 

Note: standard error in parentheses. 
* 10% significant level, ** 5% significant level and 
***1% significant level. 

Conclusion  

This research utilized yearly data from Jordanian 

monetary sector that cover the period between 

1993 and 2013 to test the effect of monetary indi-

rect polices represented by discount rate, required 

reserve ratio, and open market operation, on two 

macroeconomic target variables: price, and output 

level. A two-stage methodology was used. The 

first stage tested the stimulated effect of indirect 

monetary tools on money supply. We found that 

there was significant effect for open market opera-

tion policy on nominal and real money supply in 

both linear and log-linear models. Discount rate 

monetary tool was significant in real model, while 

the required reserve ratio was significant in the 
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log linear model. In the second stage, we re-

gressed money supply first against price level, 

then, against output level. Results also showed 

that money supply significantly and positively 

affected the price level. In contrast, the results 

show that nominal and real GDP was not affected 

by money supply in almost all models.  

Results suggest that in the period of study, the 

monetary authority had a limited influence on mo-

ney supply using indirect tool of monetary policy.  

Only open market operation tool had positive effect 
on money supply. This influence, in turn, was not 
able to impact real or nominal GDP and its effect was 
restricted to price level only. Supporting the Fried-
man and Schwartz (1963) theory, this suggests that 
monetary policy was able to maintain the value of 
money, considering that the value of money is the 
inverse of the general price level. In addition, we 
found that inflation was partially imported, and the 
imported inflation was less than non imported infla-

tion resul-ting from the increase in money supply. 
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