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Abstract: Money demand is the amount of real money balance with people and they can decide at
any time what part of their assets to keep in cash. In this study, money was assumed to be a durable
good that leads to the flow of some kind of service. Therefore, money became a function of utility.
Using AIDS elasticity demand function, income, price and cross elasticities were evaluated. The
statistics of this study are related to the years 2003-2022. The results showed that, based on the
assumption of three goods, the demand includes bills and negotiable instruments, demand deposits,
and time deposits. Based on the limitation of symmetry, collectability and homogeneity, the tensions
can be calculated. The results showed that the price elasticity of demand for banknotes and muskox
with term deposits is not significant. On the other hand, the cross tension between sight deposits
and term deposits is negative and significant.
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1. Introduction

Money in macroeconomics is often defined positively by its functions in society because it

analyzes the behavior of economic groups and their reactions to changes in economic variables. From
this point of view, the nature of money is not important, but its function in society is. Investigating
the money demand function from the perspective of macroeconomic analysis and economic policy-
making is of great importance (Azizi et al, 2011). A correct and accurate understanding of this
function, which includes all the fundamental and influential variables, provides the necessary ground
for the successful application of economic policies (Falahati et al, 2019). In other words, the demand
for money means that people tend to keep what part of their assets at any given time is in the form
of cash or money. The demand for money does not mean the flow of money and spending it on daily
running expenses, but rather the demand for the balance of money at any time. In the process of
reducing interest rates by monetary authorities, people tend to increase the demand for money, and
in fact, sometimes reducing interest rates does not satisfy them because, in this case, the opportunity
cost of holding money has decreased.
Usually, at low interest rates, the incentive to hold money in cash increases and the tendency to buy
securities increases, so there is an inverse relationship between the interest rate and the demand for
money (the demand for the real balance of money), (Azizi and Torkamani, 2001). Additionally, you
can also check when the rates are rising. Under these circumstances, the opportunity cost of holding
money increases, and the desire to hold money in the form of cash decreases. Therefore, we say that
the demand for money decreases when interest rates rise, and some people try to keep their bank
savings deposits (Branson, 1994).

Studies in developed countries indicate that the demand for money is subject to a variety of
interest rates in addition to income (Azizi and Yazdani, 2007). However, developing countries play a
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role in the demand for money due to the lack of proper financial markets, exchange rates, and
inflation rates, along with real income.

In the last few decades, money was defined only as all monetary assets on which no interest was
accrued. These financial assets included cash and bank deposits, but today's individual portfolios
also include additional financial assets like term savings deposits, etc. that provide holders with
varying rates of return. In our research, using the combination of the micro theory and the
aggregation theory of Barnett (1977), we estimate the demand function of money in Iran, in which
money is viewed as a durable commodity that has led to the acquisition of a flow of services (Dobnik,
2013).

As a result, money enters the utility function. We will be able to solve the issues associated with
monetary aggregation by utilizing flexible functional forms and demand systems.

In this regard, we will use Diort's findings on the use of flexible forms (Azizi, 2015).

In an in-depth look at the selection of functional forms for estimating the systems of producer
and consumer supply and demand functions, Diort tries to find functional forms that are compatible
with the constraints of supply and demand functions (which imply economic theories) and, in
addition, have sufficient flexibility that can be associated with the constraints of supply and demand
functions. The choice of the functional form and the elasticities of supply and demand should not be
arbitrarily restricted (Mane, 2012).

Finally, to provide a strategic model for the demand for money, it is necessary to recognize
people's behavioral patterns and provide questions based on behavioral patterns to have the highest
degree of effectiveness in decisions (Jabbari et al, 2024). In this study, we try to calculate income,
insider, and crossover elasticities quarterly during the period from 2003 to 2023 and model people's
behavior in the face of the current conditions. In the rest of the article, in the second part of the
theoretical literature, the background of the research will be presented. In the third part, the
methodology of the research will be discussed. The fourth part of the research includes the estimation
of the model.

2. Theoretical Foundations and Litrature Review

2.1. Theoretical Foundations

Economic agents usually keep money for two purposes: to store value and to conduct
transactions. Generally, economic instability affects the amount of money these brokers are willing
to hold. For example, an increase in interest rate volatility and an increase in the risk of inflation make
all nominal assets risky. This is because the value of these types of goods and services is less
predictable. Thus, in an unstable inflationary environment, economic actors can convert their
nominal assets, including money, into other assets such as gold (Atta Mensa, 2004).

The money demand function plays an important role in understanding the transmission of
changes in the money supply and other variables, such as interest rates, to the economy (Azizi et al,
2024). Since the 1930s, economists have put forward theories in order to determine the factors that
hold money.

Fischer(1911) and Pigo (1917) showed that there is a direct and proportional relationship
between the amount of money and the level of price in the form of classical equilibrium. These two
emphasize the role of money as a medium of exchange in transactions. In the theory of quantity of
money, the demand for money is not precisely discussed, but it is the trading speed of the circulation
of money that is emphasized (Zara-Nejad et al, 2006).

In the Fisher exchange relationship, the amount of money in circulation for a given period is
related to the level of full employment and the exchange price of P, for a given period through the
speed of the trading circulation of V;. Fisher assumes that in the short term, the speed of money
circulation is constant and that the amount of money is determined independently of the trading
volume. On the other hand, in the framework of equilibrium based on classical full employment, it is
assumed that there is a constant rate between the level of transactions and production: Therefore,we
have:
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M,.V,= P, .Y, (1)

In the Cambridge approach, Marshall(1923) stated that the level of holding money is related to
the number of transactions. When people's wealth increases, they hold more financial assets, one of
which is money (Kuan et al, 2012).

M, =K.P.Y @)

In this regard, k represents the tendency of people to keep a portion of their income in the form
of money, which is the opposite of the speed at which money circulates, except that here it refers to
the speed at which people convert their money into commodities (Bedrom, 1999).

Keynes argues that people hold money because of three motives: transactional, precautionary,
and speculative. Following Fisher and Cambridge economists, Keynes (1936) argues that the
transactional demand for money is a constant function of income. On the other hand, in addition to
holding money for their current transactions, people also hold some money in order to meet their
needs and expected payments in the future. which is known as precautionary motivation (Khalili
Iraqi, 2005).

The difference between Keynes's view of money and other views on the speculative demand for
money is that it shows the relationship between the demand for money and the interest rate. He states
that people hold a combination of money and bonds that have yields. In such a way that the
expectation of an increase in the interest rate in the future will increase the speculative demand for
money, and conversely, the liquidity preference function of Keynes is:

M

In this function, the real demand for money is a function of income and interest rate

Baumol (1952) and Tobin (1956) sought to introduce a theory in which money is essentially an
entity that is held for a transactional purpose. Although financial assets other than money have a
higher return than money, the transaction cost of converting financial assets into money when needed
justifies holding money.

The household asset portfolio consists of two asset groups: assets that have returns and generate
income, and money that covers the gap between payments and receipts. Transaction costs are
incurred when non-monetary assets are sold to finance the transaction. In this case, holding more
money minimizes the transaction cost and, on the other hand, causes a loss of interest income. The
optimal point, which can yield the minimum trading cost and the maximum interest for individuals,
is determined based on the following relationship (Fallahi, 2005):

—eo e )
D /Zr
Mg

Say and r represent optimal demand for money, transaction costs, real income, and interest

rates, respectively (Dehmardeh et al, 2009).

Friedman(1956) believes that people keep money in order to buy the services and goods they
need. He states that because money is a durable commodity with invisible services, it enters into the
functions of desirability and production. On the other hand, money is compared to other assets such
as bonds, stocks, and durable goods. In such a way that if the amount of money held increases, the
ultimate desirability of monetary services decreases. In summary, Friedman emphasizes two points:
first, he does not consider the expected rate of return of money to be fixed, and assuming that the
demand for money also depends on the motivation to hold other assets, he states that the demand
for money does not show sensitivity to changes in the interest rate. So if the interest rate increases,
because the expected rate of return of money held in the form of bank deposits will also increase, it
will not have much effect on reducing the incentive to hold money. Therefore, changes in interest
rates do not have a significant effect on the demand for money, and it is only the permanent income
of individuals that affects their demand for money (Farzin et al, 2012).
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Secondly, Friedman, unlike Keynes, believes that the demand for money function is stable,
which means that the amount of money demanded can be predicted by the demand for money
function, and on the other hand, the speed of money circulation is completely predictable due to the
insensitivity of the demand for money to the interest rate (Khalili et al, 2013).

Nowadays, the demand for money is studied over both short- and long-term periods. Obviously,
an increase in the amount of money demand in the long run can only occur as a result of an increase
in the amount of production in a country. Therefore, if the amount of domestic production increases
in society and there is a demand for the purchase of these products, then the central bank will face
an increase in the demand for money and will issue money, which will result in price stabilization
and economic growth.

Otherwise, and with the continuation of the issuance of money regardless of the country's
production trend, it will have no effects other than inflationary pressure. However, in long-term
studies of money demand, the increase in the amount of domestic production, which is sometimes
interpreted as economic dynamism, is measured using the index of industrial production, or GDP
(Snowden, 2010).

2.2. Litrature Review

In this section, the empirical studies conducted in the field of estimating the money demand
function and the factors affecting it over different time periods have been examined.

Kuan Payne and Jones(2012) investigated the stability of the short-run money demand function
in the United States for the period 1959-1981. The results of the fitted regression equation for the
period could not confirm the test of the transfer hypothesis in the money demand function in the
United States in 1971, and the results indicated the stability of the money demand function for the
period under consideration.

Prakash et al.(2012) investigated the money demand function based on the Naranslog function
model in Malawi and its policy strategies. For this purpose, it was tried to estimate the money
demand function for the period 1985-2010 using annual data and econometric methods. During the
period under study, several structural failures occurred in the economy of this country. It showed
the existence of a long-run relationship between real money balances, prices, income, the exchange
rate, Treasury bonds, and financial innovations. However, all variables have a significant impact on
the demand for money in the short and long run. Therefore, policy-making should be done in order
to increase financial innovation, improve economic activities, and achieve higher returns.

Lee and Chang(2012), investigated the money demand function in China based on an
explanatory model with bounded distributional lags. For this purpose, they used the data between
1976 and 2006 and the mentioned model. Their results showed that there is a long-run relationship
between the limited definition of money, real income, and the nominal interest rate. It was equal to
0.915 and -0.0002 for the Chinese economy, respectively.

Prakash and Manoj, (2012) investigated whether there is a stable, long-term relationship between
money demand in India. For this purpose, they used the Georg-Hansen model for the period 1953-
2008. The results of the co-combination test showed that there is a long-run relationship between
money demand, real GDP, and the nominal interest rate, despite the structural failure in 1965. The
results also showed a downward movement of the demand function by 0.33% in 1965.

Kumar et al. (2010) investigated the level of stability of money demand in Nigeria during the
period 1960-2008 using error correction models and stability test of the money demand function of
this country. The results of their research showed that the demand for money is efficiently stable, so
the policymakers of this country can use the money supply as a policy tool.

Bafandeh Imandoost and Ghasemi (2011) investigated the factors affecting Iran's money demand
under uncertain conditions for the period between 1975 and 2006. In this paper, they used the
Bayesian model averaging method to consider the uncertainty assumption of the model due to its
appropriate features. Gross Domestic Product (GDP), Price Index of Goods and Services, Official
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Exchange Rate, Budget Deficit to GDP, Dependent Variable with Interruption, and Price Index of
Goods and Services with Interruption.

Dehmardeh and Izadi (2009) investigated the money demand function in Iran. The purpose of
this study was to estimate the money demand function in Iran for the period 1971-2008 using the
ARDL method and to investigate the relationships between independent and dependent variables.
The results showed that there is a long-run equilibrium relationship between the variables in this
estimate. The coefficient of the GDP variable indicates a positive and significant effect of this variable
on the money demand function. On the other hand, the relationship between free market exchange
rate variables and inflation on the money demand function was negative and indicated an inverse
and significant effect between these variables and the dependent variable.

Khalili et al, (2013) studied the demand for money in Iran using error correction and collage
models during the years 1971-2011. Based on the estimated relationship and the income elasticity
coefficient of the demand for money with a 1% increase in GDP, the demand for cash balance
increases by 1.82%. The estimated coefficient for the exchange rate (-0.34) indicates the substitution
of domestic and foreign currencies. The long-term interest rate coefficient is significant and indicates
the negative interest elasticity of money demand in Iran. Also, the results of the stability test showed
that the demand for money during this period is stable.

3. Methodology

3.1. Almost Ideal Demand System (AIDS)

The Almost Ideal demand system (AIDS) was first introduced by Dayton and Miillbor in 1980. In
this demand system, a specific set of preferences called pig logl are used. Piglog preferences are
extracted from the following expense function:

Ln C(u,p) = (1 —w)ina (p) + u lnb(p) (5)

where u is the desirability and p is the price vector. In this function, a and b are positive linear
homogeneous functions of the price vector, and the desirability of u is between zero (minimum
livelihood) and 1 (maximum happiness). Thus, the functions a(p) and b(p) are the necessary
expenditures to achieve the minimum livelihood and maximum happiness, respectivel. In order for
the above expenditure function to ultimately be a flexible form of function, it must have sufficient
parameters to have its derivatives at any desired point. For this purpose, specific functional forms
are considered, as follows (Al-Emran et al, 2010):

a(p),b )
Ina(p) = ¢y +XpoyInpy + STy Xey B InpyInp; %
n
nb () =Ina @)+ fo| [ ®
k=1

Now, by substituting the relations 7 and 8 in relation (6), the flexible expenditure function is given as
follows (Azizi, 2015):

Inc(u,p) = ag +Tj—yInpe + 5301 Xy By InpieInp; +uBy [Ti-y i )

Now, in order for the expenditure function in terms of prices to be linearly homogeneous, it must be

¢ (u,p)
The following constraints should be applied to the equation:
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It can be easily shown that the relationship (9) is flexible due to having sufficient parameters,
and since desirability is a rank quantity, it can always be normalized so that we have at a given point:

0% Lnc(u,p) _ 0

ou? -
In fact, the relationships (7) and (8) have been chosen in such a way that they can create a flexible
form that leads to a system of demand functions with arbitrary properties, which we will refer to

below. The demand function is derived from the derivative of the expenditure function relative to
prices (Azizi, 2010):

(11)

dc(u,p) _ .
- A
ap;
By multiplying the two sides by the expression % We will get the phrase s; :
dc(u,p) p;i _ Odlnc(u,p) 13)

op; c(wp)  Odlnp;
where s; is the share of the commodity i in the budget. Thus, by deriving the function (9) with respect

to the logarithm of each of the prices, the share of each commodity in the budget is obtained as a
function of price and utility:

__dInc(u,p)

i dinp;

= ag+ X7y Biie Inpy + By uBo [Ti=y pL* (14)

.81k=% (Bix + Bri) (15)

For consumers who are at a point of self-optimization, the total expenditure (income) y is equal
to ¢ (u, p). By inverting this function, the indirect utility function u will be obtained in terms of p and
y. So if we solve relation (4) in terms of u and substitute the result in relation (14), The budget share
will be obtained as a function of p and y, which is the same system of AIDS demand functions in the
form of budget share equations:

si = q;+ Yp—1 B Inpr + b; (Iny —InP) (16)
where InP is the Tratslog price index and is defined as follows:
1 *
InP = ap +Xk-1axInp, + 52?2=1 Yi=1Brk;Inp; Inp; 17)
Note: In some cases, the Stone Gray index is used to calculate P, which is calculated as follows:
Inp = Xi_ys; Inp; (18)

In equation (16), is the budget share of the i commodity, y is the income, is the price of the k
commodity, and (a,b,3) are the parameters of the demand system that are estimated, and the
symmetry constraints are as follows:

ﬁij = ﬁ]l for all I,] (19)

and homogeneity constraints as:

d0i:10.20944/preprints202406.1596.v1
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LiBij=0 for all I (20)

are applied in estimation.

Assuming j = 1 and there are n goods, the share equations in the AIDS model will have
n? 4+ 3n — 2/2 free parameters.

As long as the relative prices piand real expenses do not change, the budget shares will also
remain the same, and the forecast is started using this model based on this assumption. f;, shows
the effect of changes in relative prices on the budget share. The effect of real expenditure changes on
the budget share of commodity i is shown by coefficient b;; this coefficient will be positive for luxury
goods and negative for essential goods.

4. Discussion

In estimating the country's money demand function system using the AIDS and Leontief models,
we consider the three monetary components used in this section as follows: using the demand values
of each of the components and the cost of using each of them, we estimate the demand function of
approximately what we will pay.

1. Banknotes and cash registers
2. Visual deposits
3. Term deposits

The data and information used in this study were extracted from the balance sheet of the Central
Bank (2003-2022) and economic indicators (2003-2022). The variables are: banknotes and coins, visual
deposits, term deposits, implied price index, and active population. The data are collected quarterly,
and the period under study is from 2003 to 2022, with a total of 44 for each variable (World Bank,
2023). We will observe. Since in this study we need a sample to analyze the results more accurately,
to calculate the per capita value of each component of money, we divided its values by the active
population, and on the other hand, in order to achieve real prices and de-inflation, we divided the
nominal price (cost of use) of each component in different seasons by the consumer price index (CPI)
published by the Central Bank.

4.1. Model Estimation

4.1.1. Model Estimation Using AIDS Model

In this section, we will rewrite the AIDS model and the constraints mentioned in the previous
section for the three-commodity mode that is considered in this article. The limitations of symmetry,
aggregation, and homogeneity in the three-commodity state are:

Bij = Bji
o+t =1
Pijt+ Bt B3 =1
Bt Biat Biz =1

b1+b2+b3:1 (21)

According to equation number (16), the number of eight parameters (g, @1, @, b1, by, B11, B12, B22)
should be estimated.

Based on the estimation of the above parameters, the other parameters of the model are
estimated using the constraint set as follows:

Biz = —B11 — P12
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P23 = —B12 — P12
B3z = P11+ 2B12 + P2z
0(3 = 1 - 0(1 —_ 0(2
b3 = —by — b, (22)

According to what was stated in the previous section and using the constraints of the relationship
(21) in the case of three goods, it is enough to estimate only two equations. For this purpose, we
consider the equations for the share of the components as follows:

S; =ay + By Inp; + BipInp, — (P11 + Biz)inps + by (Iny — Inp) (23)

Sz = Ay + Pz Inpy + Baz Inp; — (Brz + Baz)Inps + by(Iny — Inp) (24)
The Translog price index in the three-commodity mode will be as follows:
InP=ay,+aInp; + a,lnp, + (1 —a; —a,) Inp; +
1
5 Builnpalnp, + By InpyInp, — (i1 + Br2)inpips + Brolnpslnp, + B, Inpylnp, —

(B1z2 + B22)Inp,pz — (B11 + Br2)Inp1ps — (Biz + Bo2)npaps + (Big + 2812 +
B22) Inp3p3)

In the next step, the share equations are estimated using the seemingly unrelated regression method

(25)

using Eviews software.

4.1.2. Results of Reliability Tests

Therefore, in order to prevent the occurrence of the phenomenon of false regression during the
estimation of the model, it is necessary to first examine and test the stationarity of the variables, as
stated in the chapter on the research method. Special tests of this type of data can be used to
investigate the reliability of the variables in the panel data. Here are two tests, Lin & Levine (LL) and
M. Sons & Shin (IPS), which are more commonly used to investigate the reliability of variables in
combined data, The tests were determined by Eviuse 6 software and by significance based on Prob
at the level of 5%. Since the H, hypothesis of the test indicates the existence of a unit root for each
variable, if the calculated P-value is less than 5%, the hypothesis of the existence of a unit root for that
variable is rejected. The results of the variable durability test are shown in Table 1.

Table 1. Results of the Static Test of Variables by the Levin, Lin, and Chow Methods (Surface).

Static or non-static | Possibility | Test Statistics Evaluation Method Variable
0.002 -2.77 Constant magnitude Banknotes and
Static 0.000 -14/02 Fixed value and process coins
—
0.000 -7.35 Constant magnitude g
Static Visual Deposits e
0.000 -73.31 Fixed value and process
0.004 -2.62 Constant magnitude
Static Term Deposits
0.000 -5.27 Fixed value and process

Source: The author's findings.
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Based on the results of Table 1 and the Lin, Levine, and Chow tests, all variables are at the static
level. To ensure the results obtained by the LL test, the results of the static test of the variables by the
methods of Im, Son, and Shin are also presented in Table 2.

Table 2. Results of the Static Test of Variables by I, Boys, and Shin Methods (Level).

Static or non-static Possibility | Test Statistics Evaluation Method Variable

0.108 -1.23 Constant magnitude Banknotes and coins

non-static
0.73 0.61 Fixed value and process
0.000 -6.09 Constant magnitude =

Static Visual Deposits %

0.000 -17.46 Fixed value and process =
0.86 1.08 Constant magnitude

non-static Term Deposits
0.32 -0.45 Fixed value and process

Source: The author's findings.

According to the results of Table 2, the two variables of banknotes and coins and term deposits
are non-static, but the variable of visual deposits is at a static level. However, based on the EM test,
the sons and shein of banknotes, coins, and term deposits are static with a one-time differential, as
follows:

Table 3. Results of the Static Test of Variables by the I, Boys, and Shin Methods (First Difference).

Static or non-static | Possibility | Test Statistics Evaluation Method Variable
0.000 -5.94 Constant magnitude Banknotes and
Static
0.002 -2.80 Fixed value and process coins First
0.000 -3.59 Constant magnitude differential
Static Term Deposits
0.032 -0.27 Fixed value and process

Source: The author's findings.

Here are the results of the estimate. The results are shown in Table 4, along with the t-statistic
and P-value.

Table 4. Results of estimating the model parameters.

Parameter Amounts of guess T statistic P-Value

b1 -0.4127 109472 0.000
b1z 0.5134 23.0129  0.000
bis 0.0807 20210  0.043
b, 0.0200 0.0 1.000
bys -0.3198 -6.9300  0.000
b3s 0.6298 7.7555  0.000
a, -0.0170 77072 0.000
a, 0.0257 2.6547  0.000

as 0.0983 12.5821 0.000
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As can be seen, the AIDS model provides a good fit between the three portfolios of monetary
assets under study, so that except for one parameter, the rest of the parameters are significant. This
model was used as the basis for elasticity analysis.

5. Results

Money in macroeconomics is often defined positively by its functions in society because it
analyzes the behavior of economic groups and their reactions to changes in economic variables. In
this study, we try to calculate income, insider, and crossover elasticities quarterly during the period
from 2003 to 2023 and model people's behavior in the face of the current conditions. In the rest of the
article, in the second part of the theoretical literature, the background of the research will be
presented. In the third part, the methodology of the research will be discussed. The fourth part of the
research includes the estimation of the model. The data and information used in this study were
extracted from the balance sheet of the Central Bank (2003-2022) and economic indicators (2003—
2022). The variables are: banknotes and coins, visual deposits, term deposits, implied price index, and
active population. Money demand is the amount of real money balance with people and they can
decide at any time what part of their assets to keep in cash. In this study, money was assumed to be
a durable good that leads to the flow of some kind of service. Therefore, money became a function of
utility. Using AIDS elasticity demand function, income, price and cross elasticities were evaluated.
The statistics of this study are related to the years 2003-2022. The results showed that, based on the
assumption of three goods, the demand includes bills and negotiable instruments, demand deposits,
and time deposits. Based on the limitation of symmetry, collectability and homogeneity, the tensions
can be calculated. The results showed that the price elasticity of demand for banknotes and muskox
with term deposits is not significant. On the other hand, the cross tension between sight deposits and
term deposits is negative and significant.
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