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Abstract

Asset- Liability Management (ALM) is an important activity in strategic planning of banks and it
can be seen as an optimization issue where banks want to achieve their specific goals. The main
purpose of this study is to provide a mathematical model for optimizing the assets and liabilities
of Bank Melli Iran under conditions of uncertainty with fuzzy fractional programming model over
a period of 10 years (2009-2018). In order to achieve the above goal, 14 items in the assets and
liabilities of the bank's balance sheet have been extracted to calculate the 9 variables used in the
model and finally, the results obtained from solving the fuzzy fractional programming model in
Lingo software environment indicate that the proposed model of the article is able to provide the
optimal values of each of balance sheet items for future years according to the conditions of
previous years and the value of the objective function for Bank Melli can achieve the desired
capital adequacy ratio by considering optimization in asset and liability management decisions.
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Table 1- Structural variables required in the Bank balance sheet.
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Table 2- Financial ratios calculated for the Melli Bank.

Vo Vs V7 Ve Vs Vs V3 V2 vi el Jle
0.151 0.302 0.004 1.040 0.144 0.186 0.461 0.720 0.209 88
0.218 0.297 0.011 1.082 0.209 0.157 0411 0.703 0.172 89
0.109 0.288 0.030 1.066 0.106 0.238 0.493 0.702 0.288 90
0.094 0.311 0.024 1.019 0.084 0.218 0.542 0.731 0.255 91
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Table 3- Up and down bound of Fuzzy fractional programming model.
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Table 4- Optimal values of up and down of fuzzy fractional programming model.

pite e Bloul Sl Vmin ~ Vmax
Vi 0.065 0.245 0.193 0.297
V2 0.088 0.628  0.557 0.697
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Vs 0.060 0.104 0.056 0.152
V6 0.215 0.861 0.689  1.03
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Vs 0.179 0.371 0.227 0.514
) 0.066 0.103 0.0502 0.155

Ll o QW\H& Loyl s Cos (glwaings 3l d i 2iiy slne Ol il 33,8 oo sdaline (355 = 55 &S (5,5bolen
4 pldl sl ) 33,5 B b ol ollae sl = obls Co e 4 olis (g1 Je KL o)l e oS Al Sl ol S
bl 2 osllae e ColiS S Al o s ST (gl )5 e 3 5 duled 595 A s S ke (Silang

Al G I 408 S as

S e
ey

$oA

o

&

e

fYs-¥sy ldedo c\qu ut:.\mﬂ) ¥ O)Lo.:u 0 0)93 ‘QLL,.:«” BE ““— “‘5 615



3
3
3
EE
)
3
’1;

[oe)

Lol e S 3 s

B RGPR

S8 Sl e 5,50 55 0knebl pue

W‘SLDMM -Y-1

Gaosstous 5 (e ) L it SO ST (6l 0l 5 VL 018 0585 15555 L (936 (6 S (3200l oo S ool sy s
e s CuliS o o5 ol o s 4y o Vs e LIS LAY g 1y Gl s 350 cliebslpe Jams 53 ot 2
NY 636 e s b ol plabsl pals 0335 5 L 5 (A - alls o ke 53 5950 Cumiog 4 5 b Bla b o eSS
I Gk e Ao v A g el ods B oae Y L aneS 5s oS Sl lasls o i S 5l iy oS AL s Ao
oY ol Jis g Sl Sly s (4 /v v v v e VOYPOP) o 4 Sy Jde (Sdis 4l I Jibs ol 3l el oy
R PRC PP RV SR PYPIINCI PIPHP RFAPCOY A PSSR PV PR PRSPPIy A PPN RV PC U B

C,...u\ ﬁ) C}.&abd)ukf?uﬂ)) L;J...\SL;J.UML;. J.LA u,uLw‘

(& Lz 0 (678 (53 slip Je olslr (o SOL gl 00t drline (e (glacions i lade -0 Jguz

Table 5- The optimal value of financial ratios calculated for Bank Melli based on fractional programming model in a
fuzzy environment.
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