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Abstract: This paper determines the profit sharing ratio for Islamic hire-purchase contract named Al-Ijarah
Thumma Al-Bai’ or AITAB. AITAB originates and is used widely in Malaysia. This paper presents an 
approach which maximizes the profits of the hire-purchase participating parties by implementing the fair 
profit sharing ratio determination mentioned in the profit sharing concept. This paper describes the details 
of the modus operandi of AITAB contract and the optimization model for profit sharing ratio determination 
using stochastic programming. Result of this study is the mathematical formulation of profit sharing ratio 
for the AITAB contract.
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INTRODUCTION

Hire-purchase agreement includes letting of goods 
with an option to lessee to purchase the goods by 
instalments (whether  agreement  describe  instalments 
as rent/hire/otherwise). The hire-purchase agreement 
however does not valid if the goods is passes at the time 
of the agreement or upon or at any time before delivery 
of the goods. It is also invalid to a person whom the 
goods is being hired or purchased, is involved in trade/ 
business of selling the same nature or have the same 
description as the goods comprised in the agreement 
[1]. Hire-Purchase Act 1967 (Act 212) states that the 
act applies throughout Malaysia in respect to hire-
purchase agreements which is the leased goods/ assets 
is a consumer goods and motor vehicles which include: 
(i) invalid carriages (ii) motor cycles (iii) motor cars
including taxi cars and hire cars (iv) goods vehicles 
with maximum permissible laden weight not exceeded 
2540kg (v) buses including stage buses [1]. Hire-
purchase contract is preferable compared to other
banking instruments because of its tax exemption [2].
In addition, it gives an opportunity for those who 
cannot afford to buy goods on cash basis to use and 
own goods through periodic monthly payments [3].

The banking system in Malaysia is unique whereby 
there are two systems, the conventional banking and
Islamic banking, operating together. Having two
different banking systems in one market benefit
consumers for they have more choices to choose.

However compared to the conventional banking system 
which is well establish, Islamic banking is still in
infancy. The conventional banking system has existed 
nearly 100 years ago, canonized by Bretton Woods in 
1944 [4], whereas Islamic banking system only play a 
significant role in banking and finance system since 
1980 [4] though the re-absorption process of Islamic
principles into the economics fields have begun 10
years before that [5]. The existence of Islamic
economics is proven in the Holy Koran through Surah 
al-Maidah and it is clear that Islam encompasses all 
aspects of human life including economics [5]. In
reality, Islamic banks need to work harder to compete 
with the conventional banks in attracting customers and 
investors, resulting in the creation of more attractive 
and innovative products which is good. Even with the 
attractive and innovative products, as well as a flourish 
reception,  still  there  are  some  improvement  needed 
to  be  done  because  the  lack  of  Shari'ah (Islamic 
law)  outline  within  the  products [6]. This is due to 
lack of experience, research and not able to compete 
with captivate products and interest rate of the
conventional banks.

Islamic hire-purchase agreement known as Al-
Ijarah Thumma Al-Bai' or AITAB also face the same 
dilemma. Study done by Chong et al. [7] found that 
there is no significant difference between conventional
and Islamic systems. Thus, this study aims to construct 
mathematical formulations for AITAB contract which 
is  better in line with Shari'ah rules and regulations. Our 
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purpose in this paper is to describe the AITAB modus 
operandi that is Shari'ah compliant and to find an 
improved profit sharing ratio for participating parties in 
AITAB agreement using stochastic programming for 
the AITAB mathematical model.

MODUS OPERANDI OF ISLAMIC 
HIRE-PURCHASE CONTRACT

AITAB is the only Islamic hire-purchase contract
in Malaysia introduced back in year 1995 by Bank
Islam [6]. AITAB contract consists of two different 
agreements; al-ijarah which is a hiring agreement and 
al-bai' that is purchasing agreement. Hiring agreement 
will take place first then follow by purchasing
agreement. Therefore, a process of transferring hiring 
agreement into purchasing agreement without condition 
is an AITAB contract [8].

As normal, a contract must involve at least two 
parties. The two parties participating in AITAB contract 
are the lessor and the lessee. The lessor is the owner of 
the leased asset while lessee is the one who rent and 
gains benefit from using the leased asset. Since lessee 
gains benefit by using the leased asset, as a
compensation, lessee pays monthly rent to the lessor for 
a certain time period agreed before and normally the 
lease term will used most of the leased asset lifetime 
span [9]. Hence the lessor usually passes ownership of 
the leased asset to the lessee at the maturity date of the 
AITAB contract. During the leased period, lessor
obtains monthly rent which is equal to the periodic 
payment of leased asset price (or periodic payments of 
principal) and a profit. On the other hand, lessee obtains 
the  benefits  from  using  the asset as well as ownership 
at  the  end  of  the  contract. But if the lessee in any 
way defaults on the rent payment, the lessor has the 
right to repossess the asset. In this sense, AITAB
contract is no difference from conventional banking 
financial leased [10].

Thus, there is a need to emb ed Shari'ah methods 
into AITAB agreement in order to make it more
appealing as an Islamic banking product and considered 
as fair to all the contracted parties. Thereupon referring 
to studies done by previous researchers [3, 6, 10-15],
Islamic hire-purchase agreement need to follow specific 
rules and regulations as stipulated by the Shari'ah in 
order to make it valid in Islamic perspective [14]. Thus, 
in this study the implementation of musyarakah
mutanaqisah or diminishing ownership into AITAB
modus operandi is done and explained.

Modus  operandi  of  Al-Ijarah Thumma Al-Bai'
with Musyarakah Mutanaqisah (Diminishing
Ownership): Consider  the  AITAB  contract  which  is 

entered by two parties; the lessor and the lessee. At 
time t = 0, lessor must make a decision of whether or 
not to enter into the AITAB contract for T months with 
lessee. It is assumed that the lessor will only agree to 
enter into the contract if and only if he believes the 
benefit from AITAB transaction is at least equal to risk-
free investment return for the same duration and
principle. This is because in a dual financial system, 
Islamic investment return though is not based on
interest must be as comparative to the conventional, 
thus must have return and at least equal to the risk-free
return in order to attract investors/customers. Therefore, 
this is the first constraint to consider and fulfill for 
lessor to enter the AITAB contract.

Based on the Hire-Purchase Act 1967 (Act 212) 
[1], the lessee must put in place at least 10% of the 
leased asset price and the balance paid by the lessor 
before the agreement is to be bounded. Considering the 
regulation, the lessee is now not only renting the leased 
asset but is also a partner to the lessor. Thus the profit 
generated from leasing the asset must be shared equally 
between the two partners. "Equal" here does not mean 
equal sharing but fair, since the lessor accommodates 
most of the costs. Therefore, the problem of finding the 
right profit sharing ratio between the lessor and the 
lessee is the main aim of this paper and will be
discussed in the next section.

According to Abdul Aziz [16], rent consists of
periodic principal payments and compensation for
benefits gained through the leased asset by lessee. 
Compensation for gains of the leased asset is  captured 
through the profit rate. Meanwhile periodic principal 
payments when sum up will be equal to the original 
principal made by lessor in obtaining the leased asset. 
Thenceforth lessor's ownership will decrease with time 
and will end up to zero at time interval t = T-1, the 
opposite will happen to lessee's ownership. The concept 
applied here is known as musyarakah mutanaqisah.
Based on Abdul Aziz, we embed the musyarakah
munataqisah (diminishing ownership) concept into the 
AITAB modeling.

Profit generated is based on the profit rate. As 
currently practised, Islamic finance and banking
products only consider a fixed profit rate return though 
the reality is actually opposite. Fixed interest rates are 
not permitted in Islam [17]. Realizing this we consider
a fluctuating profit rate for AITAB agreement, which is 
assumed to be random and varies with time interval of 
monthly basis. Randomness in profit rate is permitted in 
Shari'ah (Islamic Law) [10] because it gives more
justice to the contracted parties compared to the fixed 
profit rate since it reflects the true market forces and 
gives an opportunity for the lessor and lessee to
generate  more  benefits.  But the uncertainty lies within
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it open to a opportunity of manipulation. Manipulation 
is not permitted in Islam and to overcome this, the 
agreement contents must be well defined with no
opportunities of manipulation and agreed by contracting 
parties. Thus the content of agreement must specify all 
the particulars in details with no chance of
manipulation. The discussion of steps in each time
intervals of AITAB contract and the benefit equations is 
given in the next section.

AL-IJARAH THUMMA 
AL-BAI' BENEFIT EQUATIONS

The construction of mathematical models for
AITAB benefit equations follow the process describe
by equations below. At each time interval, t there are 
events taking place as described in equation presented 
below. First it is necessary to understand the situations 
that appear within AITAB contract at each time [t,t+1). 
The notations use in this paper are given as follows:

p: Principal or lessor's investment
αt+1: Periodic principal payment at time interval t+1
Xt: Lessor's ownership at time interval t
Yt: Lessee's ownership at time interval t

: Lessor's profit sharing ratio at time interval t
: Lessee's profit sharing ratio at time interval t

: Lessor's benefit at time interval t
: Lessee's benefit at time interval t

ut+1(ω): Profit rate at time t+1
rƒ: Risk-free rate

At the beginning of each time interval t, the
participating parties must determine the profit sharing 
ratio before the realization of profit rate (or terms
charges). The term charges is a random variable and 
changing with months.  and are lessor's profit
ratio and lessee's profit ratio accordingly. This
arguments apply to all time interval throughout the
AITAB contract.

At time t=0
The lessor’s initial contribution is at most 0.9P and 

lessee initial contribution is at least 0.1P. Thus 

and

Then

Lessor's and lessee's benefit is given by equation 
below. With  and  lessor's and lessee's benefit 
accordingly.

At time t = 1
  and  Then

Lessor's and lessee's benefit given by equation below.

At time t = 2

 and   Then

Lessor's and lessee's benefit given by equation below.
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At time t = T-1
 and  Then

Lessor's and lessee's benefit given by equation below.

Based on equation of each time interval above, we 
conclude total benefit for lessor and lessee is given by 
equation (1) and equation (2) respectively.

(1)

(2)

Referring to proposal by Usmani [12], profit
sharing ratio can be determined based on the
ownership. Therefore the changing sharing ratio (NPB) 
[18] is given by equation (3) and (4). With equation (3) 
is the lessor's NPB and equation (4) is the lessee's NPB.

(3)

(4)

And it is clear that 

at all t.
From the discussion above, it is clear that benefits 

for lessor and lessee at each time interval depend on the 
profit rate and the profit sharing ratio. Profit sharing 
ratio must be decided at the beginning of each time 
period t even before profit rate ut+1(ω) is known.
Equation (3) and (4) is a deterministic sharing ratio and 
is based on the ownership which is also known as ratio 
identity approach [19].

The profit sharing ratio must be determined before 
the realization of the profit rate at the beginning of each 
time interval. Therefore, the deterministic approach
seems to be less suitable. Stochastic approach is
preferable due to the fact that the profit rate is a random 
variable and the profit sharing ratio is decided before 
the realization of the profit rate [20].

AL-IJARAH THUMMA AL-BAI': PROFIT 
SHARING RATIO MODELING WITH 

STOCHASTIC PROGRAMMING

Using ratio identity approach, the profit ratio
determination  given  in  equations (3) and (4) with θt is 

known as changing profit ratio (NPB). But it is a
deterministic method whereas the problem considered 
here is a indeterministic. To overcome the issue of
indeterministic profit, we introduce profit sharing ratio 
(PSR) determination given by ϑ t. Using stochastic
programming approach, we construct a model for PSR 
determination.

In this paper we only consider lessor's PSR, given 
that

with  and is lessor's PSR and lessee's PSR
accordingly. The assumptions considered in the
modeling are listed below:

(A1): Lessor's profit from AITAB contract must at least 
equal to the risk-free return.

(A2): Malaysia government bond is the risk-free
security considered here with fixed interest rate 
and T maturity duration.

(A3): Lessee is indifferent to the profit.
(A4): Terms charges (or profit rate) considered is

changing within bounded set given by Base
Financing Rate (BFR), the maximum BFR is ω+

and the minimum is ω-.

PSR for both contracting parties must be decided at 
the beginning of each time period before the realization 
of BFR and the terms charges. Since we assumed lessee 
is indifferent to the profit and for simplicity of the
modeling, we only consider lessor side in this
mathematical modeling. The modeling is in lessee's
perspective taking a consideration the fact that the
maintenance of leased asset is borne by lessee.
Therefore the optimization problem is to minimize the 
lessor's profit sharing ratio with certain constraints 
given as in equation (5). Thus, the PSR equation we 
consider is given by equation (5).

(5)
s.t:
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given that for all t∈[0,T] (in month):

and

With  representing the lessor's profit sharing 
ratio. The terms charges, ut+1(ω) is a random variable 
changing monthly depending on BFR, ω. ω is given by 
ω-≤ω≤ω+, with ω+=10.75%, this value is stated by the 
Central Bank of Malaysia (BNM) [21] and ω- is
assumed to be the lowest BFR in the historical data 
from year 1998 until 2010. rƒ, P and α are constants.

From equation (5), the optimal minimum value for 
lessor's PSR,  is obtained. Knowing , lessee's 
PSR can be calculated. The constraint in equation (5) is 
construct based on the assumption that the lessor's 
profit must be at least equal to the risk-free return. This 
is given by equation (6) below.

(6)
with

Thus it is clear that principal, P and periodic
monthly payment, a is a constant. Referring to the Hire-
Purchase Act 1967, lessee must at least pay 10% of the 
leased asset price as a deposit for the AITAB contract 
to be bounded [1]. Therefore, lessor's initial investment 
is at the most 90% of the principal. Thus based on 
ownership percentage, the lessor's PSR is not more than 
0.9. The Hire-Purchase Act 1967 also gives the formula 
in calculating the terms charges which depends on 
BFR. The formula is given by equation (7) [1].

(7)

with R and m represents the total number of instalments 
for the hiring period and number of scheduled payments
per annum respectively. And according to Malaysia 
uruf (customs), schedules payments for hire-purchase
contract is by monthly. Thereby, m is 12 months.

Furthermore,  the   risk-free  securities  considered 
is the Malaysia government bond namely Sekuriti
Kerajaan Malaysia (SKM). This securities are
considered to be risk-free because the likelihood of 
government defaulting is almost nil, furthermore the
short or medium maturity protect investor from interest 
rates risk. The interest rates for these securities are 
fixed throughout the entire durations.

The optimization problem designed here is an
uncertain linear problem due to the randomness in 
terms charges. Thus stochastic programming is use to 
find the optimal solution for the problem by finding the
highest probability of an event occur given it must fulfil 
all constraints. Therefore, the equation is given by (8)

(8)

with  is the uncertainty set and the optimal solution 
for equation (8) is the optimum lessor's PSR.

CONCLUSIONS AND DISCUSSION

In this paper we have provided a modus operandi 
and profit sharing ratio for AITAB contract. It is
essential to understand the Islamic finance background 
which is the base of AITAB agreement before modeling 
the profit sharing ratio  (PSR).

We have discussed the process involved and
methods currently used in AITAB contract. The
methods used presently are not significantly different 
from the conventional hire-purchase known as financial 
lease. The problem exists because of lacking of Shari'ah
framework with more application of conventional
finance methods (details refer to [14]). Having
understood the problem existed, we suggest a modified 
mathematical models using Islamic finance methods
musyarakah mutanaqisah that originated from the
Shari'ah.

Using musyarakah mutanaqisah concept into
AITAB contract resulted in diminishing ownership for 
the lessor over time t and at the same time increase 
lessee's ownership. This makes sense since monthly 
rent payments consist of periodic payment for the
principal investment made by the lessor at t = 0.
Thereby the lessee is also a the possessor of leased asset 
and has right on it. So in the case where the lessee 
defaults on the rent payment and asset is repossessed by 
the lessor, lessee's investment and effort will not be 
totally lost as in practice now. It give more justice to 
lessee and at the same time protect lessor's interest.

Widening the lessee role being a partner to the a 
lessor, the  profit  generated  from  the  leased  asset 
need to be distributed fairly between them. Usmani [12] 
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suggested to calculate the profit sharing ratio on
ownership, but as shown it resulted in less benefit gain 
by the lessor which is not in line with the condition 
agreed. Fluctuating the profit rate complicates the
process of determining the profit sharing ratio since it is 
not deterministic which leads to indeterministic gain 
that may not comply to the condition of AITAB
contract. Thus we construct a stochastic programs 
model to determine the optimal PSR.

The proposed PSR model captures the randomness 
of  the  benefits  gained  as  a  result of the fluctuate 
profit  rate.  PSR  must  be  decided  at  the  beginning 
of  each  time  interval  before  realization  of  profit 
rate. The constraint involves is that benefit of lessor 
must at least be equal to risk-free investment return. 
The reason being lessor may choose to place his
investment in a risk-free instrument and gains risk-free
return, thus the benefit gains by the lessor must at the 
very least equal to the return of risk-free investment 
having the same duration and principal. Though the 
benefits  are  directly  related  to  profit  rate  and  PSR, 
the only variable that can be controlled is the PSR. 
Thus it is crucial to obtain a sufficient PSR for the 
lessor at the beginning of each time interval in order to 
meet the constraint. Hence this will result in a more 
efficient process.
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