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This explanation argues that when interest rate increases, demand for money decreases as money demand is negatively related to1

interest rate. This results in disequilibrium of money market. To bring money market back to equilibrium, either money demand needs
to achieve original level or money supply needs to be reduced. This explanation assumes that money supply is under control of
central bank and thus argues that money demand increases due to increase in income. This increase in income is supposed to be due
to depreciation of local currency against foreign currency or basket of foreign currencies. 
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Abstract: This  paper  investigates the monetary aggregates of Saudi Arabia and emphasizes the role of
financial markets’ risk Traditional model of money demand explains money demand as response to output and
interest rate. However, financial risk model of money demand includes risks of financial markets as an important
determinant of money demand in the economy. It has been found that output has positive relationship and
interest rates have negative relationship with money demand, however, inclusion of liquidity risk in the model
has strengthened the relationship of output and interest rate with the money demand. Liquidity risk has
negative  significant  relationship with monetary  aggregates  suggesting  that monetary balances increase
along with increase stock  market  liquidity risk. This study recommends Saudi Monetary Authority to target
risk  adjusted  monetary  aggregates instead of simple monetary aggregates while  setting  monetary  policy.
Risk adjusted monetary aggregates appear to be more stable than unadjusted aggregates over analysis period
of last 15 years. However, exchange rate risk has been found insignificant. The results are robust to various
measures of liquidity as well as various measures of monetary aggregates.
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INTRODUCTION objectives  are    achieved    through    monetary   policy

Irrespective  of    national    boundaries,   central aggregates (M1, M2, M3 etc). Portfolio theories argue
banks  have  three  key  objectives. These include control extensively   on   relationship   between  risk  and  return.
of  inflation,   reduction    in   unemployment  and If risk of financial markets plays driving role in
boosting economic growth. All the three objectives are determining the level of money demand as it does in case
achieved  by  controlling  monetary  aggregates i.e. of other financial assets like bonds and stocks, then it
setting appropriate monetary policy. Although many would be appropriate to target  risk  adjusted money
explanations  of  behavior  of financial markets assume balance instead of unadjusted money balance.
that money balance is  explicitly controlled by central In this  paper,  we  document that money demand
bank (e.g. money market explanation of relationship does not move in reaction to income and interest rates
between interest rate and exchange rate ) but historical only. By employing ordinary least squares on financial1

behavior of monetary aggregates has challenged the risk model of money demand,  we  report  that  liquidity
control  of   central  banks  over  this phenomenon. risk significantly affects the demand for money, therefore,
Abrupt behavior of money balance asks for formal central  bank  should target risk  adjusted  money supply
investigation of this phenomenon. Stability in monetary in setting monetary policy instead of focusing on
holdings is of utmost  importance  as  economic absolute money supply only.

(all about setting interest rates and controlling monetary
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Review of Existing Literature: Models of money demand concentration ratio and turnover ratios are some of other
can be divided into traditional money demand model and commonly used measures of market liquidity. Liquidity
financial risk model of money demand. risk has also been captured by the spread between Ask

Traditionally money demand is expressed as function and Bid price [10]. It has also been investigated that the
of income and interest rate. Theoretical justification of this link between illiquidity and stock returns change over time
model is as follows. As income increases, demand for [11] and have negative relationship. Liquidity Preference
assets, like bonds and stocks, also increases. Money Theory and substantial literature on asset pricing
balances are also assumed to be assets just like bonds suggests that when markets are illiquid, investors are
and stocks; therefore, demand for money also increases willing to pay higher prices to relatively more liquid assets
indicating positive link between income and demand for implying that illiquid stock markets increase the holding
money. Interest rate is price of money. If price of of more liquid monetary aggregates [12].
something increases, according to Keynes law of demand, To the knowledge of the authors, no such study has
its demand decreases. Similar explanation can be put here. yet been conducted on relationship between monetary
That if interest rate goes up, money demand goes down. balances and financial market  risks in case of Saudi
Thus this shows negative sign between interest rate and Arabia and is, therefore, at the heart of discussion in this
monetary balance. paper.  Two  risks  of financial markets include liquidity

Money demand is known to be missing when its risk and exchange rate risk.
growth  is  relatively  less  than   growth  of  real  output.
In contrast  money  holdings grow more than growth of MATERIALS AND METHODS
real output over some other period. Reduction of
transaction costs has created financial assets like bonds Quarterly data  of   Kingdom  of Saudi Arabia has
and  stocks  as   substitutes   of  monetary  balances. been used in this study. Data period comprises of 1997:1
Many authors have studied various growth rates of to 2012:4. Data has been obtained from International
monetary  aggregates  and  those of real output [1-3]. Financial statistics (IFS), maintained by International
Effect of monetary policy on interest rates, income and Monetary Fund (IMF), website of Saudi Monetary
prices can not be understood until we do not understand Agency(SAMA) i.e. central bank of Saudi Arabia and
money demand  functions.  Due  to  various  financial website of Tadawul i.e. stock exchange of Saudi Arabia.
innovations over last two to three decades, link between Saudi Arabia is the largest oil producer country and has
money supply  and  economic activities has weakened significant linkages with the global economy. It follows
over time. Traditional money demand function, which pegged exchange rate regime. Saudi Riyal has been
explains money demand on the basis of income and pegged  with  U.S dollar at exchange  rate  of SR 3.75/$.
interest rates only, has become more susceptible [4]. The findings of this paper can be generalized to other

Despite these limitations of traditional money pegged exchange rate regimes as well. Therefore, Saudi
demand function, a lot of literature on this topic has Arabia has been taken as sample economy.
created new interest in the role of money in achieving The relationship between money demand with
target economic activity. After the role of monetary nominal income and interest rate (traditional model) as
aggregates as an asset alternative to bonds and stocks well as relationship between money demand and risks of
has been recognized, discussion of money balance in financial markets (Financial Risk model of money demand)
context of portfolio allocation has become increasingly have been empirically investigated. These models are
interested [5-7]. The effect of risk of financial markets on
money demand has been documented by many authors. Traditional Model of Money Demand: Traditional money
They have found that the money demand is very sensitive demand function is estimated as under
to the financial risks of the markets [8].

This paper investigates the empirical link between (I)
money demand and the two measures of the risks of
financial markets. These two measures are risk of liquidity Where
and exchange rate  risk.  Risk  of  financial markets has
been measured differently in literature. The default risk M.A is quarterly monetary aggregate measured by
has been captured  by  difference  of interest rates on M1, M2 and M3
AAA rated and low rated debt [9]. Capitalization ratio, P  is GDP deflator
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Output has been measured by nominal GDP risk increases, it creates uncertainty and investors incline
INT is repo rate, used as proxy of interest rate  is towards increased percentage of liquid assets in theirt t

error term. portfolio, thus raising monetary balances.

People demand money because it acts as commonly RESULTS
accepted medium of exchange, store of value and unit of
account. People store their wealth in the form money for Unit root was investigated through application of
transaction purposes as well as for precautionary Augmented Dickey Fuller (ADF) and Phillip Peron (PP)
measures. Both of these uses of money imply that tests. All variables, used in both traditional and financial1

would be far less than 1. While quantity theory of money risk model of money demand, were found to be integrated
presented  by  Friedman  and Schwartz (1982) suggests of order 1. Johansen & Juselius cointegration test
that  will be one. Although theory or empirical work revealed the existence of long run relationship among1

does not guide much about intensity of , however, it is variables. Therefore, ordinary least squares method has2

assumed to be negative. As in this model, dependent been used to gauge the sign and direction of coefficients
variable is in log form while interest rate is not, therefore, of variables. For the sake of brevity, results of ADF, PP

 is interpreted as long run interest semi elasticity of and cointegration test have not been reported and only2

money demand. OLS results have been presented.

Financial Risk Model of Money Demand: Liquidity risk of money demand have been reported. Found signs of
has been incorporated in the traditional model of money output and interest rates are positive and negative
demand. In addition to liquidity risk, exchange rate risk respectively. These are in accordance with the expected
has  also  been  incorporated in traditional model. signs. In model 2 of table 1, results of financial risk model
Liquidity  risk  pertains  to the stock market of Saudi of money demand have been reported. Still output has
Arabia while exchange rate risk pertains to the currency positive relationship and interest rate has negative
market of kingdom. As Saudi Arabia has pegged Saudi relationship with monetary aggregate and both
Riyal with U.S dollar, therefore, nominal effective coefficients are  significant.  In this model, liquidity risk
exchange rate  has  been used instead of bilateral has been captured through capitalization ratio.
exchange rate against U.S dollar. Financial risk model of Capitalization ratio has negative found sign, which
money demand has been estimated as under. indicates that as liquidity of market increases, monetary

accordance with the expected sign. It is expected that in

(II) monetary balances. However, exchange rate risk has been
Where found insignificant. An important implication of financial

L.Rt is liquidity risk and has been estimated by risk model has strengthened the relationship of output
capitalization ratio and turnover ratio and interest rate with monetary aggregates as well.
E.RRt is exchange rate volatility measured through Coefficients of both output and interest rates have
GARCH (1,1) strengthened in magnitude and similar is the case with t
Other variables are same as in equation (I) statistics of these two coefficients. Inclusion of

Prediction about 3 and 4 is negative. Theoretical power of model. In table 2 and table 3, traditional and
justification is as. As liquidity risk increases, investors financial risk models have been investigated with
become willing to pay more to liquid assets and thus hold alternative measures of monetary balance. 
more  liquid  assets  in  the   form  of  monetary  assets.
The liquidity risk  has  been captured by capitalization Robustness of Results: To check the robustness of
ratio and turnover ratio. Increase in these two ratios results, liquidity of Tadawul (Saudi Stock exchange) has
means increase in financial market liquidity and decrease been captured through an alternative proxy i.e. turnover
in liquidity risk and vice versa. This is in accordance with ratio. In model 3 of table 1, capitalization ratio has been
Quantity Theory of Money. Similarly when exchange rate replaced  with  turnover  ratio.  Sign  of  coefficient is still

In Model  1  of  Table  1,  results of traditional model

balances decline in the economy. This, again, is in

illiquid market, investor incline towards holding more

risk model of money demand is that inclusion of liquidity

capitalization ratio has also increased the explanatory
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Table 1: Results of Traditional model and Financial Risk Model of Money Demand (M1 as measure of monetary aggregate)
Model 1 Model 2 Model 3
---------------------------------------- ---------------------------------------- ----------------------------------------
Coef T-Stat Coef T-Stat Coef T-Stat

C -0.051 -0.104 -0.664 -1.475 -1.072 -2.664
Output 1.028 20.234 1.100 23.289 1.143 27.077
Int -0.053 -7.261 -0.047 -7.353 -0.048 -8.677
Capratio -0.031 -4.675
TO -0.003 -6.911
ERR -0.001 -0.138 0.001 0.194
R 0.92 0.95 0.952

Where
Dependent variable of monetary aggregates has been measured by natural log of M1 deflated by price deflator.
Output has been measured by log of nominal gross domestic product deflated by price deflator
Int is interest rate. Repo rates have been used as proxy for interest rate 
Capratio is capitalization ratio, measured by dividing market value of equity of firms listed on Tadawul Saudi Stock Exchange) by nominal gross domestic
product
TO is quarterly turnover of Tadawul, Saudi Stock Exchange
ERR is exchange rate risk. It has been measured by GARCH 1,1). As Saudi Arabia has pegged Saudi Riyal with U.S dollar, therefore, nominal effective
exchange rate has been used.

Table 2: Results of Traditional model and Financial Risk Model of Money Demand (M2 as measure of monetary aggregate)
Model 1 Model 2 Model 3
---------------------------------------- ---------------------------------------- ----------------------------------------
Coef T-Stat Coef T-Stat Coef T-Stat

C -0.374 -0.804 -0.703 -1.547 -0.931 -2.074
Output 1.100 22.870 1.146 24.055 1.170 24.842
Int -0.030 -4.333 -0.025 -3.890 -0.026 -4.153
Capratio -0.017 -2.595
TO -0.002 -3.468
ERR -0.013 -1.945 -0.012 -1.840
R 0.92 0.94 0.942

Table 3: Results of Traditional model and Financial Risk Model of Money Demand (M3 as measure of monetary aggregate)
Model 1 Model 2 Model 3
---------------------------------------- ---------------------------------------- ----------------------------------------
Coef T-Stat Coef T-Stat Coef T-Stat

C 0.943 2.036 0.680 1.471 0.476 1.030
Output 0.982 20.477 1.020 21.011 1.041 21.502
Int -0.031 -4.544 -0.027 -4.106 -0.028 -4.313
Capratio -0.014 -2.083
TO -0.001 -2.863
ERR -0.013 -1.878 -0.012 -1.772
R 0.91 0.92 0.932

All variables in table 2 and table 3 are same as in table 1. In table 2, dependent variable, money supply has been measured by natural log of M2, deflated by
price deflator and in table 3, dependent variable has been measured by natural log M3, deflated by price deflator.

negative and significant indicating that negative table 1. Table 3 reports the results of traditional and
relationship of market liquidity with monetary aggregate financial risk model of money demand in which M3 has
is not biased due to use of capitalization ratio as measure been used as proxy of monetary balance. Results of table
of financial market liquidity. In addition to turnover ratio 2 and table 3 indicate that relationship of explanatory
as measure of liquidity, monetary balances have also been variables with money demand is not sensitive to measure
measured with M2 and M3 as well. of monetary aggregates. This is because of highly

Table 2 reports the results of traditional model and positive  correlations  found  among M1,  M2  and  M3.
financial risk model of money demand in which dependent For the sake of parsimony, correlation results have not
variable has been measured with M2 instead of M1 as in been reported.
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