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Abstract- Liquidity risk management in finance has 

always been well known as a necessity for 

conventional finance and Islamic 

finance. Conventional financing addresses this risk 

through known means. Unlike Islamic financing, this 

has few instruments suitable for Shari’a to manage 

this risk. If this risk accelerates, the Islamic bank 

faces significant challenges in the face of their 

depositors and investment projects. The objective of 

this study is to show that holding an optimal level of 

liquidity is necessary for Islamic banks to minimize 

the liquidity risk. In this paper, we also examine the 

relationship between profitability and liquidity. This 

importance is explained by the fact that these banks 

cannot always count on the support of the central 

bank, or on the Islamic money market. We refer in 

particular to the work of Ben Jedidia et al. 

(2013).Unlike Ben Jedidia et al. paper, our model of 

financial intermediation and liquidity risk 

management uses two factors: Murabaha and 

Ijara. Two analysis were used, the first one is static 

and the second one is dynamic, to determine the 

optimal amount to be held by an Islamic bank using 

the optimization method. The study reveals that the 

factors in the first analysis are: the anticipated 

penalty costs, the rate of return on financing, the 

sharing rate between the bank and the 

depositors. This study also reveals in a second 

dynamic analysis that the factors are: the expected 

marginal cost of penalty, the ratio of the change in 

deposits to the change in funding. 

 

Keywords: Ijara, Islamic Banking, Liquidity, 

Murabaha, Risk Management, profitability.  

 

I. Introduction 

The Islamic or participatory finance industry 

depends on how their banks manage their liquidity 

risks. Islamic banks are exposed to liquidity risk in 

a context of structural weaknesses in their financial 

system that weighs on their solvency and liquidity 

[2], [3], [4], [5], and [6]. A severe liquidity crisis 

can lead to a devastating spiral leading to the 

bank’s insolvency and possibly bankruptcy. The 

possibility of an illiquidity crisis justifies the 

intervention of lenders at last resort. As a source of 

liquidity at last resort, central banks have an 

increased interest in liquidity risk. The nature and 

extent of the risks to Islamic banks may differ 

significantly from conventional banks [7]. In view 

of the interest ban, Islamic banks are deprived of 

conventional instruments for hedging risk on the 

basis of interest. Asset-liability management of 

liquidity is also difficult because of the lack of 

access to fixed-income instruments [8], moreover, 

which shows that Islamic banks have fewer 

instruments to hedge their liquidity risks, it is the 

prohibition of Gharar and speculation that do not 

allow Islamic banks to manage their exposure to 

these risks through derivatives. In general, 

compliance with Shari'a guidelines has placed 

restrictions on their management of liquidity 

risk. However, the nature of the relationship 

between the two types of banks is not the same. The 
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Islamic bank, like the conventional bank plays the 

role of intermediation [9], and draws from the 

liquidity of its investment operations, collecting 

deposits from its depositors, however, in Islamic 

finance, contracts must first of all be in perfect 

conformity with Islamic, religion. 

The intermediation model of Islamic banks is 

presented as a financial innovation that integrates 

ethics and social dimension into contemporary 

banking practices [10]. Islamic financing 

mechanisms have different forms from the 

conventional financial institutions and must be 

Sharia compliant. There are two alternative 

mechanisms of financing namely equity financing 

(mainly Mudaraba and Musharaka) and debt 

financing (mainly Murabaha, Ijara and Istisnaa) 

[11]. 

Our study focuses on the Islamic bank using two 

products Murabaha and Ijara. On the one hand, it 

determines the optimal level of liquidity for an 

Islamic bank by considering the two products. On 

the other hand, it shows the interaction between the 

assets and liabilities of an Islamic bank. 

II. Literature Review  

Bank liquidity is the ability of the bank to finance 

the expansion of its assets and meet its 

commitments on time without incurring 

unacceptable losses [12].In this research; we will 

use the murabaha contract as it is considered the 

main mode of financing, which represents 66% of 

the financing offered by Islamic banks [13]. Each 

contract has different implications for liquidity risk 

[3]. The predominance of funding based on real 

assets only increases liquidity gaps [14]. Due to 

religious constraints, the liquidity management of 

Islamic banks faces significant challenges [15]. 

Diversification helps reduce this risk. As Matthews, 

[16] assume, Islamic banks can minimize the risks 

they face by building a diversified portfolio of 

holdings in a meaningful way. This reduction is 

similar to that when banks contribute to pooling 

risks by pooling risk-free financial assets, such as 

the Mutual Fund or the investment company with 

variable capital, which reduces unit risk per asset 

[17]. 

In fact, the majority of Islamic banks operate in a 

world where monetary markets are underdeveloped 

or inexistent [18]. In addition to the problem of the 

virtual absence of interbank and money markets, 

the majority of central bank loans and facilities do 

not face sharia law [19]. This poses a problem of 

maintaining a large volume of liquidity; moreover 

this operation will miss investment opportunities 

and generate other risks such as displaced business 

risk. [20], [21] and [22] study the determinants of 

liquidity risk in Islamic banks. [7], [23] and [24] 

emphasize that Islamic banks need to improve their 

liquidity risk management practices to strengthen 

their resilience. Sukuk Al Ijara is one of the most 

popular instruments for managing Islamic liquidity 

risk in the Middle East [25]. Liquidity risk and 

credit risk are serious risks for the Banca d'Italia 

[26]. Compliance with the principles of sharia law 

changes banking intermediation [4], [27]. 

In addition, Islamic banks have few risk hedging 

instruments and techniques [27]. Note also the 

closest studies on our subject are the following: 

[28], [29], [30], [31], and [32]. Consequently, the 

issue of liquidity and its management presents 

challenges for participatory banks. The problem of 

liquidity risk management is similar to a problem of 

determining the optimal liquidity stock that the 

Islamic Bank must hold. 

 

A. Ijara 

Ijara is defined as a medium-term financing method 

by which the bank purchases machinery and 

equipment and transfers the usufruct thereof to the 

addressee for a period during which it retains title 

to ownership of the goods. The Ijara contract is 

characterized by flexibility, which makes this 

instrument particularly useful in the case of project 

financing. It is possible to determine the amount of 

each payment not in advance but on the date on 

which delivery of the underlying asset is expected. 

The Ijara technique used to finance investments in 

real estate or movable property is presented in the 

following stages: 

- The client expresses to the Islamic bank the need 

to acquire real estate or equipment; 

- The bank gives the customer the opportunity to 

choose the material that suits them; 

- This equipment will be purchased by the bank, 

and will be rented with the customer using a rental 

contract; 

- The duration of the rental, the payment deadline, 

the amount of the rent and the periodicity must be 

indicated and known at the signing of the contract. 

The customer will not start paying the rent until the 

goods are received; 

- At the end of the rental contract, the goods will be 

assigned to the customer, according to a transfer 

contract, previously signed by both parties. 

In Ijara, it is necessary to determine by a separate 

act the manner in which the tenant acquires 

ownership of the property. The movable and 

immovable property acquired for use in the 

operations of Ijara and Ijara Muntahia Betamlik are 

included among the fixed assets at their acquisition 
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cost, namely the purchase price plus acquisition 

costs. 

Ijara and leasing 

 

The difference between Ijara and leasing is that 

there is no penalty for not making a monthly 

payment in the event of a delay. Given the penalties 

that would arise for these reasons would be 

considered interest, and Islamic Finance refutes this 

process. 

The Sharia rejects any provision in a financial 

contract that penalizes a debtor in good faith who is 

already in difficulty. Ijara is very similar, in form 

and spirit, to a rental-sale contract. However, it is 

necessary to announce the differences according to 

this table: 

Difference between Ijara and Leasing 

In the case of the Ijara, the bank continues to be 

responsible for the property and the two contracts 

are separate. But, in the case of leasing, the risk of 

loss of assets is borne by the client and the contract 

is the same. 

Also, for the Ijara, the payments begin as soon as 

the lessee has taken possession of the property in 

question. Otherwise, for the leasing, it is calculated 

when the lessor buys the underlying asset.  

Moreover, in the Ijara, there is no change in rental 

price unless malicious or negligent, and the 

payments stop at the end of the payment periods, 

it’s the bank that bears the expenses. But, In 

Leasing, when there is a late payment of Interest, 

the customer adds additional payments and supports 

the related expenses. 

B. Murabaha 

Murabaha[33] is a commercial transaction. It can be 

noted that this transaction is known most often, a 

deferred payment with margin. In all cases, delivery 

is immediate. In other words the Murabaha is a 

contract of sale at the cost price plus a profit margin 

known and agreed between the buyer and the seller. 

Murabaha assumes that the bank buys a given asset 

at a price known to both parties on behalf of its 

client. Then, the bank resolves this asset to the 

customer for payments staggered or not over a 

given period, at a price agreed in advance between 

the two parties in excess of the purchase price.  

The main mode of financing is the Murabaha which 

represents 66% of the financing offered by Islamic 

banks [13]. 

This financial product, although singularly very 

close to a classic debt contract, is distinguished 

from it, nevertheless, on a few essential points. 

Indeed: 

The bank has become the effective owner of the 

underlying asset; the transaction is actually backed 

by a real asset. 

- It is therefore not a loan but a sale on credit (cash 

purchase and forward sale). 

- In this transaction, the bank therefore bears the 

risks associated with holding the asset and this is 

the main justification for its margin. 

- On the other hand, there is no explicit reference to 

an interest rate - The creditor pays himself by 

means of an increase in the purchase price of the 

property. 

- The amount of the profit margin does not vary 

over time: it is fixed beforehand and does not vary 

during the duration of the financing[34]. 

Term Extension, Delay and Default 

The bank must stipulate that in case of refusal of 

the client to receive the property at the planned time 

after the conclusion of the contract of Murabaha, it 

may sell the property by representation of the client 

and on its behalf and recover its rights from the 

selling price and turn against the client, if 

applicable, if the price is insufficient. 

The Islamic bank may not receive remuneration for 

the extension of the term or for any delay, whether 

or not the delay is justified. Any remuneration 

granted to postpone the date of payment of the debt 

(rescheduling of the debt), whether the client is 

creditworthy or not, is prohibited. 

The amount due to the bank in the event of default 

by the debtor of the sums due corresponds only to 

the amount of the debt. The bank cannot compel the 

customer to pay remuneration for his benefit[35]. 

III. Methodology 

This work examines the relationship between 

profitability and liquidity. The bank’s objective is 

to maximize its profit taking into consideration the 

uncertainty regarding the amount of the withdrawal 

and the adjustment or penalty charges. This will be 

done using a two-factor liquidity management 

model that links the right balance between liquidity 

risk and profitability [7].  

This model takes into consideration: 

- The liquidity level of the bank. 

- of the Ijara contract and the Murabaha 

contract); 

The bank bears a refinancing cost. When these 

factors are not rationally handled, the investment 
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deposits allocated to the financing of Murabaha and 

Ijara are the subject of the intermediation model we 

have chosen, which is the most common for Islamic 

banks. Holding an optimal stock of liquidity for 

these banks plays an important role since Islamic 

banks cannot always rely on the support of the 

central bank or the Islamic money market. 

Particularly, we refer to the work of [1]. Two 

analyses were used, one static and the second 

dynamic, to determine the optimal amount to be 

held by an Islamic bank using the optimization 

techniques. 

A. The purpose of the model 

The main objective of our model is to determine the 

optimal amount of reserves an Islamic bank should 

hold in order to guarantee unexpected withdrawals. 

 

B. The assumptions 

 Investment deposits (D) are assumed to be 

homogeneous and remunerated according 

to the result of the bank’s assets. 

 The assets of the bank (F) consist of 

financing offered to the economy 

according to the techniques of Murabaha 

and Ijara. 

 The Funding (F) does not present a risk of 

capital loss. 

 Reserves (T) are cash that does not yield. 

 𝑟𝑝 Is an exogenous variable. 

Let us first consider an Islamic bank whose balance 

sheet is as follows: 

 

Asset Liability 

Reserves 

 Funding 

 Deposits 

 

The balance sheet equilibrium relationship is given 

by:  

D = T + F 

With:    F = 𝐹𝑀  + 𝐹𝐼 

C. Definition of variables 

 D: Investment deposits allocated to 

Murabaha and Ijara. 

 Note 𝑟𝛼  for Murabaha and 𝑟𝛽  for Ijara: 

profit-sharing rates between the bank and 

depositors. 

 𝑟𝑚 : The yield of Murabaha  

 𝑟𝐼 : The yield of Ijara. 

 F: Financing provided to the economy of 

Murabaha and Ijara. 

 T: The reserves. 

 𝑟𝑝 Is the unit cost incurred by the bank in 

an illiquidity situation. 

 𝜋 The profit 

 ε𝐹  the elasticity 

 T does not produce yield. 

 A single time period is assumed (T = 1). 

 

Supply and demand functions For Murayama 

 

The deposit offer may be worded as follows: 

D = D (𝑟𝛼 ) 

With                
𝜕𝐷

𝜕𝑟𝛼
> 0 

The request for funding shall take the following 

form: 

F = F (𝑟𝑚  ) 

With:
𝜕𝐹

𝜕𝑟𝑚
< 0 

For Ibarra 

The deposit offer may be worded as follows: 

D = D (𝑟𝑚 ) 

 

F= F (𝑟𝑚 ) 

With    
∂F

𝜕𝑟𝑚
< 0 

 

F= F (𝑟𝐼)  with
∂F

𝜕𝑟𝐼
< 0 

Random variables that represent net deposit 

withdrawals are continuously distributed in the 

interval [0; +1[according to a density function g (x). 

Then, two situations can be considered: If the 

liquidity constraint is met, the bank does not need 

to be refinanced and no additional costs are 

incurred. 

The bank bears the unit costs 𝑟𝑝 to deal with 

unforeseen drawdowns in a situation of illiquidity, 

then the use of supplementary funds is equal to the 

difference between x and T. 

C (T): the cost of the liquidity requirement which is 

equal to: 

 

𝐶 𝑇 = 0 if𝑥 ≤ 𝑇 

And 𝐶 𝑇 =
𝑟 𝑝

 𝑥 − 𝑇 𝑖𝑓𝑥 ≥ 𝑇 

 

IV. Results and Discussions  

 

1. Liquidity management model in a 

static framework 

Let us suppose that a bank which is at arm’s length 

from the risk receives at the beginning of the period 

an amount of investment deposit equal to D. It 

keeps a part in a liquid form T and invests the rest 

using Ijara and Murabaha contracts. The bank’s 

objective is to determine the amount T that 

maximizes the expected profit. 

 

The bank’s profit is written: 
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𝜋 = 𝑟𝑚𝐹𝑀 + 𝑟𝐼𝐹𝐼 − 𝑟𝛼𝑟𝑚𝐹𝑀 − 𝑟𝛽𝑟𝐼𝐹𝐼
− 𝑟𝑝𝐸[𝑀𝑎𝑥 0,𝑋 − 𝑇 ] 

Noting: 

 𝑟 𝛾  The average sharing rate. 

 𝑟    The average rate of return. 

With   

𝑟 =
𝑟𝑚𝐹𝑀 + 𝑟𝐼𝐹𝐼
𝐹𝑀 + 𝐹𝐼

 

𝑟 𝛾 =
𝑟𝛼𝑟𝑚𝐹𝑀 + 𝑟𝛽𝑟𝐼𝐹𝐼

𝐹𝑀 + 𝐹𝐼
 

Let’s replace the rates in the profit equation: 

𝜋 = 𝑟 𝛾𝐹 − 𝑟 𝛾𝑟 𝐹 − 𝑟𝑝𝐸[𝑀𝑎𝑥 0,𝑋 − 𝑇 ] 

With   F = 𝐹𝑀  + 𝐹𝐼 = D – T 

Replace             F = D - T 

which gives us: 

𝜋 = 𝑟 𝛾 𝐷 − 𝑇 − 𝑟 𝛾𝑟  𝐷 − 𝑇 

− 𝑟𝑝   𝑋 − 𝑇 𝑔 𝑥 𝑑(𝑥)
+∞

𝑇

 

The profit in case of no overshoot is described by 

the equation: 

 

Profit without penalty 

 

𝜋 = 𝑟𝑚𝐹𝑀 + 𝑟𝐼𝐹𝐼 − 𝑟𝛼𝑟𝑚𝐹𝑀 − 𝑟𝛽𝑟𝐼𝐹𝐼 

The profit F from Ijara and Murabaha, which the 

bank must share with the holders of the investment 

deposit account at rates of 𝑟𝛼  and 𝑟β. 

The second part of the equation: 

𝑟𝑝E[Max (0, X -T)] Relates to the expected amount 

of the penalties. 

For 𝑟𝑚  ,𝑟𝐼  ,𝑟𝛼 ,𝑟𝛽 , 𝑟𝑝given,the bank’s reserve holding 

curve is then defined as the amount of reserves that 

maximizes the bank’s profit. It is obtained after 

optimality conditions: 

𝜕𝜋

𝜕𝑇
= 0 

𝜕𝜋

𝜕𝑇
= −𝑟 𝛾 + 𝑟 𝛾𝑟 + 𝑟𝑝 1 − 𝐺 𝑇∗  = 0 

This results in: 

𝑟𝑝  [1 − 𝐺(𝑇∗)] = 𝑟 𝛾 − 𝑟 𝛾𝑟 = 𝑟 𝛾(1 − 𝑟 ) 

𝐺 𝑇∗ = 1 −
𝑟 𝛾(1 − 𝑟 )

𝑟𝑝
 

Replace 𝑟   and 𝑟 𝛾 we get: 

𝑟 =
𝑟𝑚𝐹𝑀 + 𝑟𝐼𝐹𝐼
𝐹𝑀 + 𝐹𝐼

 

𝑟 𝛾 =
𝑟𝛼𝑟𝑚𝐹𝑀 + 𝑟𝛽𝑟𝐼𝐹𝐼

𝐹𝑀 + 𝐹𝐼
 

𝐺 𝑇∗ = 1 −
(
𝑟𝛼𝑟𝑚 𝐹𝑀 +𝑟𝛽 𝑟𝐼𝐹𝐼

𝐹
)(1 −

𝑟𝑚 𝐹𝑀+𝑟𝐼𝐹𝐼

𝐹
)

𝑟𝑝
 

Second method of derivation 

The profit of the bank is: 

𝜋 = 𝑟𝑚𝐹𝑀 + 𝑟𝐼𝐹𝐼 − 𝑟𝛼𝑟𝑚𝐹𝑀 − 𝑟𝛽𝑟𝐼𝐹𝐼 − 𝑟𝑝E [Max 

(0, 𝑋 -T)] 

𝜋 = 𝑟𝑚  𝐷 − 𝑇 − 𝐹𝐼 + 𝑟𝐼 𝐷 − 𝑇 − 𝐹𝑀 
− 𝑟𝛼𝑟𝑚  𝐷 − 𝑇 − 𝐹𝐼 
− 𝑟𝛽𝑟𝐼 𝐷 − 𝑇 − 𝐹𝑀 

− 𝑟𝑝𝐸[𝑀𝑎𝑥(0,𝑋 − 𝑇)] 

𝜋 = 𝑟𝑚  𝐷 − 𝑇 − 𝐹𝐼 + 𝑟𝐼 𝐷 − 𝑇 − 𝐹𝑀 
− 𝑟𝛼𝑟𝑚  𝐷 − 𝑇 − 𝐹𝐼 
− 𝑟𝛽𝑟𝐼 𝐷 − 𝑇 − 𝐹𝑀 

− 𝑟𝑝   𝑋 − 𝑇 𝑔 𝑥 𝑑(𝑥)
+∞

𝑇

 

𝜕𝜋

𝜕𝑇
= −𝑟𝑚 − 𝑟𝐼 + 𝑟𝛼𝑟𝑚 + 𝑟𝛽𝑟𝐼 + 𝑟𝑝  1 − 𝐺 𝑇  = 0 

 [1 − 𝐺( 𝑇∗)] =
𝑟𝑚 + 𝑟𝐼 − 𝑟𝛼𝑟𝑚 − 𝑟𝛽𝑟𝐼

𝑟𝑝
 

 [1 − 𝐺( 𝑇∗)] =
𝑟𝑚  1 − 𝑟𝛼 + 𝑟𝐼(1 − 𝑟𝛽 )

𝑟𝑝
 

𝐺 𝑇∗ = 1 −
𝑟𝑚  1 − 𝑟𝛼 + 𝑟𝐼(1 − 𝑟𝛽 )

𝑟𝑝
 

The second derivative of profit: 

𝜕2𝜋

𝜕2𝑇
= −𝑟𝑝𝐺 𝑇

∗ ≤ 0 

It is a maximum; it is a concave function. 

2. Discussion(1) 

The Islamic bank is exposed to liquidity risk. This 

is mainly due to the different maturities of the 

assets and liabilities of the bank. Like the 

conventional bank, the Islamic bank tends to collect 

short-term deposits to refinance long-term 

investments and is therefore exposed to liquidity 

risk. 

Liquidity is an essential factor in the viability of 

any financial institution. Poor liquidity risk 

management can result in intensive financing costs 

and difficulties in liquidating assets at fair 

value. This risk can be increased if the bank 

reputation is damaged. In this case, liquidity risk 

could lead to massive withdrawals of deposits and 

thus threaten the solvency of the financial 

institution. 
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Following an optimization, we have found an 

optimal expression for reserve that the bank must 

hold and which should be written as follows: 

𝐺 𝑇∗ = 𝑃 𝑈 < 𝑇∗ 

=  𝑓 𝑥 𝑑𝑥
𝑇

0

= 1 −
𝑟𝑚  1 − 𝑟𝛼 + 𝑟𝐼(1 − 𝑟𝛽 )

𝑟𝑝
 

U~𝑁(0,1) 

𝑓 𝑥 =
1

𝜎√2𝜋
𝑒𝑥𝑝

(
− 𝑥−𝜇  

2𝜎2 )2

 

 

We look for reciprocal functions   

𝑇∗ = 𝐺−1(𝑟𝛼) 

𝑇∗ = 𝐺−1(𝑟𝛽 ) 

𝑇∗ = 𝐺−1(𝑟𝐼) 

𝑇∗ = 𝐺−1(𝑟𝑚 ) 

𝑇∗ = 𝐺−1(𝑟𝑝) 

Our objective was initially to find reciprocal 

functions for each variable; we have found for the 

property variables in relation to the rates the 

reciprocal functions are linear except in the case of 

rate 𝑟𝑝  we have found the form shown in the figure 

2. 

The idea is to know how T reacts when varying the 

rates one by one. 

For each variable (rα, rβ, rI , rm , rp ), we found linear 

functions as shown in Figure 1. 

But compared to (𝑟𝑝 ), we still found a relatively 

significant representation like this (Figure 1). 

Therefore, the level of illiquidity is determined by 

the expected penalty fee, the rate of return on 

funding, and the sharing rates between the bank and 

the depositors.  

𝑟𝑚  (1- 𝑟𝛼 )+𝑟𝐼  (1- 𝑟𝛽 ) represents the opportunity cost 

of the reserves or the disadvantages of holding 

cash, which does not provide a return. It kills and 

gives the bank a bad reputation. Each currency unit 

of reserves held costs, in terms of opportunity 𝑟𝑚 (1- 

𝑟𝛼 ) + 𝑟𝐼(1- 𝑟𝛽 ): 

The 𝑟𝑝 [1 -G (T*)] part represents the expected 

adjustment cost. The benefit of holding liquidity 

allows the bank to cope with withdrawals and avoid 

the need for refinancing through central currency 

loans which, for each currency unit, cost  

𝑟𝑝  [1 - G (T*)]. 

The following figure shows: 

 

Figure 1: Distribution function of G (T*) 

- That the distribution function G (T *) is a linear 

function for each variable. 

This means that: 

 If the rate of return on the Murabaha 

increases, the bank has no interest in 

retaining sufficient liquidity, so as not to 

miss a significant profit margin. 

 An increase in 𝑟𝛼  increases the 

remuneration of depositors and therefore 

the amount of deposits collected by the 

bank. 

The distribution function G (T *) is a growing 

function with the rate 𝑟𝛽of profit-sharing between 

the bank and the depositors. 

The following figure shows: 

 

Figure 2: The distribution function of G (T*) 

The allocation function G (T*) has a particular form 

in relation to the penalty rate 𝑟𝑝which represents the 

unit cost incurred in an illiquidity situation. We 

observe that the bank sets its amount of reserves in 

reference to the ratio of the opportunity cost of 

reserves to the penalty rate. If 𝑟𝑝  is independent of 

𝑟𝑚 and 𝑟𝛽and it is the only adjustment variable 

allowing T to reach its optimal level. However, a 

bank with financial privilege in the market may 
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expect to dominate by increasing the penalty rate, 

which offsets the effect of the penalty rate on the 

demand for banks' reserves. 

T reacts by varying the rates one by one. 

For each variable. We found that only for the 

penalty rate that counts. This means that the level of 

illiquidity is determined by the penalty provided for 

an Islamic bank. The penalty rate is considered for 

the Islamic Bank as the only adjustment variable 

allowing T to reach its optimal level. 

The decision to increase the rates of remuneration 

of depositors increases the amount of deposits 

collected by the bank. In the end, the amount of the 

reserves is modified not by a direct effect of the 

penalty rate but by a change in the conditions of 

funding remuneration. Even if Islamic and 

conventional banks are subject to the same 

conditions of optimality, nevertheless, the 

specificity of Islamic banks is that they can use 

asset remuneration conditions as an instrument to 

solve their liquidity problem given the 

interdependence between assets and liabilities. 

The study reveals that the determinants of the first 

analysis are: the expected penalty costs, the rate of 

return on financing, the sharing rate between the 

bank and the depositors. 

3. Liquidity management in a dynamic 

environment 
Suppose the reserve amount is a function of the 

number of deposits and funding. The deposit 

amount is a function of 𝑟𝑚Murabaha rate of return, 

𝑟𝐼  the Ijara rate of return, 𝑟𝛼 rate of Murabaha profit 

sharing between bank and depositors, 𝑟𝛽 rate of Ijara 

profit sharing between bank and depositors. Let us 

also denote by 𝑋  the withdrawals of a random 

amount and 𝑟𝑝 the unit cost of refinancing in the 

event of bank illiquidity. We can write the reserve 

amount as follows: 

T(𝑟𝑚  , 𝑟𝐼  , 𝑟𝛼  , 𝑟𝛽 ) = D(𝑟𝑚 , 𝑟𝐼  , 𝑟𝛼  , 𝑟𝛽 ) - F𝑟𝑚 , 𝑟𝐼  

The profit function of a bank is expressed as 

follows: 

𝜋 = 𝑟𝑚𝐹𝑀 𝑟𝑚  + 𝑟𝐼𝐹𝐼 𝑟𝐼 − 𝑟𝛼𝑟𝑚𝐹𝑀 𝑟𝑚  
− 𝑟𝛽𝑟𝐼𝐹𝐼 𝑟𝐼 

− 𝑟𝑝𝐸[𝑀𝑎𝑥 0,𝑋 − 𝑇 ] 

Replace T by its value: 

𝜋 = 𝑟𝑚𝐹𝑀 𝑟𝑚  + 𝑟𝐼𝐹𝐼 𝑟𝐼 − 𝑟𝛼𝑟𝑚𝐹𝑀 𝑟𝑚  
− 𝑟𝛽𝑟𝐼𝐹𝐼 𝑟𝐼 

− 𝑟𝑝𝐸[𝑀𝑎𝑥 0,𝑋 − 𝐷 + 𝐹𝑀 𝑟𝑚  

+ 𝐹𝐼(𝑟𝐼 ] 

The equation can be expressed differently: 

𝜋 = 𝑟𝑚𝐹𝑀 𝑟𝑚  + 𝑟𝐼𝐹𝐼 𝑟𝐼 − 𝑟𝛼𝑟𝑚𝐹𝑀 𝑟𝑚   
− 𝑟𝛽𝑟𝐼𝐹𝐼 𝑟𝐼 

− 𝑟𝑝   𝑋 − 𝐷 + 𝐹𝑀 𝑟𝑚  
+∞

𝑇

+ 𝐹𝐼 𝑟𝐼  𝑔 𝑥 𝑑(𝑥) 

 

The bank then chooses two 𝑟𝑚 and 𝑟𝐼  rates that 

maximize its profit, which corresponds to the first-

order optimality. 

𝜕𝜋

𝜕𝑟𝑚
= 𝐹𝑀 𝑟𝑚  + 𝑟𝑚𝐹′

𝑀 𝑟𝑚  − 𝑟𝛼𝐹𝑀 𝑟𝑚  

− 𝑟𝛼𝑟𝑚𝐹′
𝑀 𝑟𝑚  

+ 𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 𝐷′ 𝑟𝑚  

− 𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 𝐹′ 𝑟𝑚  = 0 

𝜕𝜋

𝜕𝑟𝐼
= 𝐹𝐼 𝑟𝐼 + 𝑟𝐼𝐹

′
𝐼 𝑟𝐼 − 𝑟𝛽𝐹𝐼 𝑟𝐼 − 𝑟𝛽𝑟𝐼𝐹

′
𝐼 𝑟𝐼 

+ 𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 𝐷′ 𝑟𝐼 

− 𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 𝐹′ 𝑟𝐼 = 0 

 

(1-𝑟𝛼) 𝑟𝑚𝐹′
𝑀 𝑟𝑚  + 𝐹𝑀 𝑟𝑚   = 𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥

𝑇 𝐹′𝑀 𝑟𝑚  − 𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 𝐷′(𝑟𝑚 ) 

(1-𝑟𝛼)
 𝑟𝑚 𝐹′

𝑀  𝑟𝑚  +𝐹𝑀  𝑟𝑚   

𝐹′
𝑀 (𝑟𝑚 )

= 𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 −

𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 
𝐷′(𝑟𝑚 )

𝐹′
𝑀 (𝑟𝐼)

 

(1-𝑟𝛽 )
 𝑟𝐼𝐹

′
𝐼 𝑟𝐼 +𝐹𝐼 𝑟𝐼  

𝐹′
𝐼(𝑟𝐼)

= 𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 −

𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 
𝐷′(𝑟𝐼)

𝐹′
𝐼(𝑟𝐼)

 

(1-𝑟𝛽 )[𝑟𝐼 +
𝐹𝐼 𝑟𝐼 

𝐹′
𝐼 𝑟𝐼 

]
1

𝑟𝐼
= 𝑟𝑝Prob (𝑋 ≥ 𝑇)

1

𝑟𝐼
– 

𝑟𝑝Prob(X≥ 𝑇)
𝐷′(𝑟𝐼)

𝐹′ 𝑟𝐼 

1

𝑟𝐼
 

 

Consider ε𝐹  the elasticity of the funding request: 

ε𝐹𝑀 = −𝑟𝑚
𝐹′

𝑚 (𝑟𝑚 )

𝐹(𝑟𝑚 )
 

And 

ε𝐹𝐼 = −𝑟𝐼
𝐹′

𝐼(𝑟𝐼)

𝐹(𝑟𝐼)
 

The condition of optimality is: 

(1 − 𝑟𝛼)𝑟∗
𝑚

=
𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 (1 −

𝐷′

𝐹′
𝑀

)

1 −
1

𝜀𝐹𝑀

 

(1 − 𝑟𝛽 )𝑟∗𝐼 =
𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 (1 −

𝐷′

𝐹′
𝐼
)

1 −
1

𝜀𝐹𝐼

 

4. Discussion (2) 
The rate of return on the Murabaha is fixed by 

reference to the expected marginal penalty cost, the 
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sharing rate between the bank and the depositors, 

the elasticity of the demand for financing, and the 

ratio of the variation of deposits to the variation of 

financing. 

The rate of return of the Ijara shall be fixed by 

reference to the expected marginal penalty cost, the 

sharing rate between the bank and the depositors, 

the elasticity of the demand for financing, and the 

ratio of the variation of deposits to the variation of 

financing. 

 

The increase in the penalty rate leads the bank to 

increase its rate of return on financing operations to 

maintain its profit margin
1
. 

This result depends on the funding elasticity, the 

ability of𝑟𝑚 , and 𝑟𝐼 to act on the supply of D' 

deposits. 

 

From the previous equation, it is easy to see that the 

derivative of verses is positive. The management of 

bank liquidity must be integrated into an overall 

asset-liability management framework. In the case 

of Islamic banks, this notion can be demonstrated 

by rewriting the equation differently. 

(1 − 𝑟𝛼)𝑟∗𝑚 =
𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 

1 −
1

𝜀𝐹𝑚

−
𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 

𝐷′

𝐹′
𝑚

1 −
1

𝜀𝐹𝑚

 

(1 − 𝑟𝛽 )𝑟∗𝐼 =
𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 

1 −
1

𝜀𝐹𝐼

−
𝑟𝑝𝑃𝑟𝑜𝑏 𝑋 ≥ 𝑇 

𝐷′

𝐹′
𝐼

1 −
1

𝜀𝐹𝐼

 

The first term describes the optimality in the 

case of independence between the 

remuneration of assets and that of liabilities. 

The rate of return on assets depends only on 

the penalty rate and the elasticity of the 

funding. This is the same result found by [1] in 

the context of Islamic banks, [36]and [37]in the 

context of conventional banks, where the 

increase in the penalty rate increases the 

optimal rate of return on assets and reduces the 

amount of loans.   

In the case of Islamic banks, the resulting 

increase in reserves means, for the bank, a 

decrease in the anticipated penalty cost and an 

increase in its marginal profit. An increase of 

𝑟𝑝generates a smaller increase compared to the 

conventional case because the bank knows very 

                                                           
1
 From the previous equation, it is easy to see that 

the derivative of𝑟𝑓versus 𝑟𝑝  is positive. 

 

well that there will be a positive return effect of 

this increase on the supply of deposits and 

therefore on bank reserves. Ultimately, 

according to our model, the optimal liquidity 

stock of the Islamic bank depends on different 

factors: 

- Rates of remuneration of the asset: There is a 

special feature of liquidity risk management for 

the Islamic bank when changes in the 

conditions of remuneration of the asset are 

transmitted directly to the liability. Islamic 

banks can use asset remuneration conditions as 

an instrument to solve their liquidity problem. 

- Sharing rates: a significant remuneration of 

depositors and a remarkable collection of 

deposits leads to a risk of low liquidity 

scarcity. 

-Penalty rates: Increasing the cost of 

refinancing encourages banks to keep enough 

reserves to avoid high-cost overruns. 

The practice of interdependence between assets and 

liabilities allows the Islamic Bank to manage its 

reserves using a single instrument which is the rate 

of return on financing. Conventional banks are 

obliged to use two instruments (lending rate and 

credit rate). It is said that the interdependence 

between assets and liabilities can be a source of 

competitiveness gain for these banks since they can 

finance the economy at a lower rate than their 

conventional competitors. Bank liquidity risk 

management must be integrated into an overall 

asset-liability management framework. The 

interdependence between assets and liabilities can 

be a source of competitive gain for Islamic banks as 

they can finance the economy at a lower rate than 

their conventional competitors. This study reveals 

in a second dynamic analysis that the determinants 

are: the expected marginal cost of the penalty, the 

ratio of the variation of deposits to the variation of 

funding that joins the study [1]. 

The results confirm the idea that banks' liquidity 

management must be integrated into an overall 

asset-liability management framework. 

 

V. Conclusion 

 

Liquidity risk is a real threat to Islamic banking 

activities. Islamic banks cannot always rely on the 

support of the central bank or the Islamic money 

market. Therefore, the holding of an optimal stock 
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of liquidity plays an efficient role for these banks. 

As a result, an effective mechanism for managing 

this type of risk is a prerequisite. The importance of 

liquidity risk, the specificities of Islamic banks, and 

the challenges these banks face have motivated us 

to do this research on Islamic banks and liquidity 

risk. An attempt has been made to study the links 

between the financial intermediation of Islamic 

banks and liquidity risk. Thus, we tried to study the 

arbitrage between liquidity and profitability through 

a formalization of the IM
2
  liquidity management 

model that uses two factors: Murabaha and Ijara. 

We tried to determine the optimal amount of 

reserves that an Islamic bank should have to cover 

unplanned withdrawals. 

1. According to the model developed, the 

optimal amount of reserves is set 

according to the anticipated penalty fees, 

from the rate of return of the financing to 

the sharing rates between the bank and the 

depositors. 

2. We found that the Ijara rate of return is set 

to the expected marginal cost of the 

penalty, the sharing rate between the bank 

and the depositors, the elasticity of the 

demand for financing, and the ratio of 

variation of funding and variation deposits. 

3. Islamic financial engineering faces a 

multitude of obstacles.[38] suggested that 

the adoption of new liquidity risk 

management products such as the “Takaful 

Liquidity Risk Fund” can contribute to 

better liquidity risk management. 

Improving liquidity risk management 

requires a variety of measures. The Islamic 

money market obligation becomes a 

requirement to offer sharia-adjusted 

interbank instruments.  

4. It is recommended that the regulatory and 

supervisory mechanism recognize the 

specificities of Islamic banks in the dual 

system where they coexist with 

conventional banks. To this end, the active 

use and incorporation of government 

financing instruments in money market 

operations and the Sukuk contribute to the 

development of the Islamic money market 

[19].  

The limitations and implications of the 

research: Islamic banks reveal a difficulty that 

relates to Sharia compliance constraints, as 

well as the under exploitation of quantitative 

tools for liquidity risk management compared 

to conventional banks. Thus, the difficulty of 

modeling contracts according to nature (legal, 

religious, etc.).   

                                                           
2
Ijara and Murabaha 
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