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Abstract

Lack of liquidity management of banks is one of the most important risks for any
bank and if less attention is paid to liquidity risk, it may lead to irreparable
consequences; Preventing liquidity risk requires a comprehensive measurement
method but liquidity risk is complicated issue, and this complexity makes it
difficult to provide a proper definition. In addition, defining liquidity risk
determinants and formulation of the related objective function to measurement its
value is a difficult task. To address these problems, in this study we propose a
model that uses artificial neural networks and Bayesian networks. Design and
implementation of this model includes several algorithms and experiments to
validate the proposed model. In this paper, we have used Lunberg-Marquardt and
Genetic optimization algorithms to teach artificial neural networks. We have also
implemented a case study in Bank Mellat to demonstrate the feasibility, efficiency,
accuracy and flexibility of the research liquidity risk measurement model.

Keywords: liquidity risk, banking industry, ANN, Bayesian network.

JEL Classification: E58, G24, G21, C02



RUELTJYRVIPIF Y6 ¥ Pk SUNV-t FE SWIg RS WA RV
3l eolawl b ol yod Hloles @lyel (wiyge 5o
S LA g (Louan mas Al
(cdo SSU 260 90 axdlino)

S5 sAl ey
cieS e ool S3T ozl ¢ 425 Jladliyas 95l ¢ ol - g e 008l (5 1SS (gl
toorajazari23@gmail.com (U5 00ias3) ol !

Sogwd (0

dastoori@ut.ac.ir Ol el ol olBails s laslus 5 o o saSisls wlil

Sl Lo,

Ol e e oDl ob5T olEails (S odliyes 0y s sl — g ke 0aStils o Lokl
rtehrani@ut.ac.ir

oS

ladedo 55, Gl Sl Sy 5o (Suodi Sty 785 pae b S ol S e D90 0
omtlos S Sl 1y (o9, lie nl 3o alise d97gm Sl (SoSliys (2 5 sl 5 Jbo
1) (o Mt (al b ablie (61 g 05 oo ool (rntle (6 250k 13 590 slas, 5l &S
o Lo pitie 0 (oo o3l (G5 5 (ohan (rae SlaaSd 5l 45 (S oo Slering
oy ol SO o lailinl delisl 5 glaools 5 b 5l g dusns ol slacews
Stz bl g o2y iz Jolds eoleiniian Jome ) il 5 (ool iin
Py ey oUls pohe (55 » (Sl Sty oy lgie el Joe (xis lel
o=l Jle sl yso sloosls loslaiwl b cdo STL jo (6950 anlllae G (pizmed (wilos,S
iy ilanl g 2o (oS Ll bl ol Hlis gLy AYAF BT ela Lo e b
3 edcaliwddn (goae gl amlos S (g5lwesly ¢ Bubio Kokl Sy (55 03l Joe
Gk 3 @l aal (Ul (solering (5316 99 diedgn b, o5 9B g0 i (5390 Aalllae
bl oo Lo |, alie (slaools degarme (8lye 5 Jiime (5],

(S e A5 ¢ Egan (gmas A5 6 laSSl Cais ( Soad Sy (o jlgands’

E58, G24, G21, C02 JEL gasuainb
VO [oX 1YY 5 iy ey b VPV /o VA 1 gl GG VFee/o/1A 1l yo o )b
AF-BY (o AFY s FY by ¥ oyl N Jlo ool o paal ) aolidind



v 3l g doadio
wels oz sanie oSl g Il mlis ol w028l olazs | b o34l
GlaSTl a0 sin sl SOL sl SinSli g £ 9 Ok ol ol
5 E5 Syt 3l LBU sloanie b Sy o ) kit Je @y Lo sl s
a2l soboj slailla b allel Mg &2l 5l pac b g p)95 o2 £
S slepllas Sl>l g o) glaolKws Y gt (soladl oyl o . WKgd o
el 00,5 La ST 059 5 (o sloolyd Sy saads Cupie 4 pile |,
s g Wilazlge 1 b ool a5 Conl oSy, oo pmlds 5 (Sapis Sy,
S S ot s i T ke slaco b (18,5 Cas 5l Sz (Sl o
GV a3 sl dnsaz g sllael g (6,35 aylepes (ol BLSI Siyois
o532 @Yl Sl 51k mlie S 5 Gl bulyd b gzl gl (Sobo]
G952 Foo dslse g sl Il plolids ( Kook oo Cupae sl ol
sloas g 2l Coxdeo da STl (Soudi  F5e Jolse (n e 5l (So el
D U VO A BN NNV A JOR s
(Jaiswal, 2018) el olazdl g SOL iso

S 3 s amsily e e (Glangas do; oo Ygomo (Sl slacallu o
Locdl ;o g el s jo Sialen pac (pl a5 all oo b 23y b oo o
9 oﬁiw Sg-2gd |, alizee lasw, ;o Sb slocsls,, lg pac Jlois|
23,5 Lagl Sty LacSily s (e (58,0l e il o
Sle o8 g Wao sl olls 51 UL eolainl pas 4y omie Ko olile Ko 59w
Ohlaalens 5 L8503 50 B9d> gl iz ge o5 35500 S Al p sl 39250
5 L2 00y Sy G poe p Ol g (Sal S e (nlplis 10l walss
Ly Sk 45 alSim g ko aisg sl o il oo LS5 o5 Lol Laply
(a0l gS (glood ps 4 ST > (el e D5l o0 9,405, AR5 sloils 5
Sy b Sl lm Voane 5 Lagly g aiiss Lol Jb glie 02 55 ol
el o>l e Suud (Vento & Ganga, 2009) a_ib o ol jor  Saiglads

- el 4 e Wilg oo @S (Sinadi oS Jl> p0 el oo oo J,J)Lfls yAmass



SOl cenSs calydye g La gaan Julidlclael o L olacanssl doos pow dgu
A (SR St Sasl poen Jlonn (S0l Sea) (23l 5 So e by w09
oalS  Sldas S axgr JOB Ol alox sl ilse 51 sloauomy acgaze
bgeo,ué g i Sy, whaeolssS ol yaiwl 4 vl o 4S5 lael caas
5 ol 2y e LaSTl  Siuass Sy (6,505l L . (Marz, 2007) 34 oo
g eSS S (Koo olime (0,5 dge Sz o0 1) LSSl B w,.8 ol
os pis & b dllas ol Lol Gos el Jloye5 0 oYL ey Coonl
059 ol Db oo (Sipat Sy Jlaie gl (Sl sl als slosls bl 5
e 380 guls a0 lg o0 S5 sleosls oL jo ydle (6,50l slo g,
slge Jelo 5 il (Kol Sy 550503 sl o g0l 5 el oo 5 g
Lyl i g5leJae 10 0008 slaculld oé ) e la g, opl oS solail o] Lol
&l g5090 Slosl 1o a8l b 585 slaosls SS 4 ST @l s i 9 28l
iy dn i ol joasland) ey sgame [l UL (Suuls Sy (5,5 03l
SO Sz G (b sl Sl ©pud psrde S e b (Kol S
) a0 . E. L u.
5 FEymas omas $LaaSed jl Jas (al mrlop oo ply p (S (S0l St
S e onliil ()] oS Jelse o (Ko S,y o) sl | 6 b 45
. i v wen e el - [ S .
sl sasite sla alojl g S i yoSl Sl oslisad ol Jol> b5l 2,
Ohgy (7ol sl Ealmosls Jloigan 20 gz 5 he sleaSd bjse]
SO (#bly Jbo o g wlal (69,50 adlllas S golpiinny S, b3
ol 00l a3l AYAZ LAY Lo 5l b5 5 Sgm &g g anlily o sl «cle
3] goloion Jae s 9 Egd50 Dludl 5 (5,8 Dlalllas loul cllae o aslol jo
03— u,....p U—‘ G'—I)lf 9 J.‘> 0 ;\) 6Lbobb Ja.w}v J..\A Q)‘ WLQH)Q 9 Sl 00

Egogo Oludl g 6 a5 Olallao .
gy Gz o3 (S 050 3 ol S 5l canl O)le  So0li S

SR Sy K38 Lty o9z 0l e (Sla (29> 9 Dol Slavgs
9 aBgedny sl b Mg slas! (sl 0535 ool 4o SSL SUles pas

1. Artificial Neural Networks (ANN)
2. Bayesian Network (BN)
3. Genetic Algorithm (GA)



5 Lo s Jtsla 5l Bocas Sy, ol (Tripe, 1999) Conl laos pou ulas 395
SLackz on sloy Gl pas T ol Late 5 05500 (36 Sl (slo ooy
L3 93y GloS (oo |y (ol Sy 55 cnlil ol SSb 4 (29,5 5 5999
S, (Crouhy & et al., 2000) dg—o5 pumnnits olio 9 b ol)lo Suods S
00031 Stz 953 sl il (9,8 50 SOL il pas 4 b o (S
Ble Ciz pas & 5 b (Soall Sy o)l o)Ll o latie 18 (gl slajld
=l a oS O VAT e gul) 00,5 o5l sole 5o,k 4 SOL lawgs
Yede Jlow o 0gs (SKuud el j0 SOl (guuailes W)l Baa by 50 s lastl
C (FaB gy Cond i o (KB Sy Su e Sz (53 il
L oaigiaii sla lhls shls SOL LT aSl (cwry 0 6l S 0l 0,5 i
ooliwl e b bl (o0 055 Do olisS (slajls (idsy S S GVL CokS

:(Papadamou & et al., 2021) cwl y5 7 pbds g 998 o0

YU (Sisd o CuieS b sl gl 0,53
LCR=

eaal 59,30 g5 e o>
Sasl (Jlo el codr (J5 aieS Jawgs 0ol B yme o laslin] rego
S Oldas b (aels 055 55 Cadibge e Sk Comnd -l el € Lalls
8l Saanil 5 Saaplee (Jlo sl g (ol Ban g al SOl (nlio L
(Papadamou & et al., 2021) cewl 5 7 pia 9 LSS

oy BB Il sl
NSFR= ——M———
5050 lasly mlie

i Jae 3l eolaiwl Kuass Sy 65 05lail g i o b, 5 (S
l_g l) @L?Lu‘ Ls)l..\fuo.d 4.').'44 J..\A U"‘ w‘ ‘SO-D-AM-»-MJ s_i....u) L:My OMJ.'..\.U
Sy Flaiz (6T 03lasil L oS co oS 5 aalijl s slaosls ¢ 5150 cleMb|
500 6055y ool Gl € Jlaiz q555 @Y (st (Sl Sy Jelow
g Sl 2 Ol Cosgazme b Billae (295 5 69959 Sl > porde el
Lol el SUlg i ol (Sigiads gl)ls a5 (b a8 el o Sils
5699y9 g9z 5l Ol =25 Ol Sl amy o 0 aS by ban o)l s
:(Nikolaou & Drehmann, 2009) ol plp b oS T b 639240

1. Liquidity Coverage Ratio (LCR)
2. Net Stable Funding Ratio (NSFR)



Outflow s <Inflow s + Stock of money
o 1) Koy Sy oS slom] Jslse 45 plaallio slows ailiwlie
dlse lgmea aslsly sloa asli 5l liase 3l Sosl.cewl Suilwas o
L».uﬁs G 9 .Jlj..\_o.?‘ @Lma ._\_3‘00)_( oolai_ul LSi"'"\m uim)) o..\.uSuu.p
L (Koo S,y b il smoS an (Koo jls asle (w3 L (VY1)
g et o j0 byl 0,90 gl (Lol Bas axisls Solas anld sla Jow
Lol 5l (oS4 50 (St S 5l (2 0Ly (oS S (Byme p3 )
'als_; alayly sy 4 VYY) oo g oyt ol S5 ol 009y Coxine (5l
Caio o Jlo syl 1 Lol U 5 Lacsilh (Kol S 5 (s bite! S,
5 S sl Sy 5 gy (sl 5 a3l Ws iy gy & Sl s il
9 ool)’ L)...CLQ_MJ‘ el 00 oolal NS\.\-O uj—m-')f) U"’ﬁ) )‘ LSILo 6)‘..\914 » 6)L..~c‘
olaidl gbhcdld aoye o b slooly g bolojlu ;o ol 59 le) j0 05>
S bl = 1) ol Slyolo STb o (Kool Sy S oo 5590 9 ool
S liabl pae 15U () 4 (VYD) Slial, 5 S 00,5 b, Ly
s Hlweal il lg (g5l Joms 3l oslaiwl Ly Syos Sy 5 goladl
e 25kl swodls by 9 (o p laeal (il ly ()l ke g 58 rens
(VoY) LSan 5 (g pmo il ol o Jld SO ooy Lad slaosls
g o=z izl Bolar i Sg, b Bb eols g, Joe G sl eolaial b gl
Sy 5 ool Ly STl (Ko Sy 51,5556 vy 2 ¥ VA oS
S, iy gl ,eiS 3l soloss yo (g s sl STL ) Joleial Jb ools dcgoazae
TSl i ay iz gily s S ool l Kol Sy (g S0l g, S
b asd ol plow lalo ol Al 4 (53l (Snakl S, (V41F)
Sy pais Jdo a0 ls 0l ol G,lgl 9 (Siwaws lls 51 B poe>
S Sy S pris o 55 08 L |y MRy (6,0 o (Y VF) L

1. Sabri & et al.

2. Chen & et al.

3. Scannella

4. Rahman & Banna



LSl o (Ko Sy 1 5 Jolse annlio 4y Ll o S s 2 LSl
(F10) | rge 5 (ol oSl 3L 45 b dlul slacSil 5 2 laie
WSS 5 eo] Gl A (Ko laie G e lobine (glabal, a5 wisls yles
035l 9 (=)l d ply S 00 o s g S (B 0929 S ¢ S S
Sty S pde ooy 2 (V10) Tgnf 5 I3glais 3 0o 3925 plow oLl 39>
Sk as ol ) 9wl Slgnd 5 (S (S5k sl 4o pslpel ( Sk
LoLe s 50 0y 655 o (Sl oo i Goyb 5l 055 qlie 5yl oz 4 08
(S Sy 56500 e 9 9Bl S0 sla s g8 5l eslan
ol 0500 &5 50 Slilwg 43 SO Conls

SR Seay 5 S 03Il Jluss )3 BN 5 ANN (5l slacall o8, e
Ol ol oad ool sl 5l (S 53 b (eblo (55650 sloogeds Sl iy
oolil im Eadge Slosl 13 90 WS oS5 (sliwl, ,o ol allie (s 9lss
bl e (2o e Jlao ;5 windsn slapias |l

Joe (53959 sl yise ¥

gg—oe «ply Egome alaz Sl ply b Laspe Jelse b eply 2 (Sie Joo 4 az g5 L
S,lge iyl 09l oalaiwl (655 0 UL o jliel oighass olls ¢l )3 00y 00 s
Sy 0l 0 35 o et Jlaaiie by oS casiine slaailinl L
9 (St Sy sl ar Ll plgsan a iy oo Lacans (pl gl oo
oo Sl 45 (699,5 Sla i o (aslh wigd oolitul Jae (639)9 (sl st
51 0l e aalos S ol

B oxigiuds gleml)ls 0 ;3B ;e ,lucl
- B s > sl ? _B 0X g (lgamlls
Booswacly sl 00 e 0 ;3B sl ,locl
4 B Sos oligS 6l 00y ! B ;50 slojLocl
= B ply gy X, = B asj sl
B sl 05 o go0me B sl o)l go0zme
B |3 s 0o, BaeolisS (5,008 4o pus

7 BugL‘“gs“’“"f&"-“’ 8 B&Lm&‘)l‘)&w

1. Bassey & Moses
2. Konovalova & Zarembo



SF o S, B gla Ll

9
B (sl 03 o goaze

D9l g0 oolawl «laSSl sl ool ylas &lp 0 g «ade S Qob ol slpe B

=955 e -V
it Sl (B) Sl (sl |y (S S Jlano ol (235 e
Gl (ol il o B o azg alls ol > g S ol ol sl 438
GBS pae 5 oS et it |) baezg > 5 lasdg )9 pled b jlade (nl drlone
= g Eoitn g Sdxin laclus o 4 cilawlio o S s o 1) o
el oo e 0lisS Loy Dae jo Laosly il a4y Slows Yol o0 S

D9l oo S eilal oyl cad 5l eolainl b g el oo iy o5 59> g0 sle 2

BG)L? gSL“ @\)LA
X](): 6)l>. [
B o) sl oo

(S I Sy y 296 .Y-Y

Jley Jlacie g ool ol Jlael blis 0 B slo cudgius sasmsplis )l o
Sade ol 5l SeS Cad 45 L 1 aes o plaisl ogs 4,V JBlos
Soalil Ly (Koo Sty J3 09 g IS8T Sy S o 1alS 4 9,0
3980 dlged p &l

1 _xlo ifx10< 1,_
{ 0 otherwise ~ LX) )

Sy il s Shg) o b avlie ;o b aay JS 5 o al)ls S Cuns
ol 0 a8 cwl ply s S ans Sgame 1 (Eadge Dlool o Soads
plw g o oolail  Siua s Sy 6= oslail gl slo aslis laica
S i 5 Sleaie sla sy ;0 S NSFR g LCR asile placas
2 Jols s () 8T e SO ol o Lol sl 5 oy
s dlone BB (o) @ a5 Sl (2955 5 69955 Ol 4 baaye (il 5]
)5 357y y2l e dmlin sl 5,523 2l B Joe g Bl il



‘SQLQ.».M J-\.o Y

S 9 (Egman mas LA 5590 0,509, (8 yxe N-Y

Iy JoSe 5L8 90 (65 5 (Lman omas &Sl (golgiinn 0,50y, alie cpl o
510550 99 Bl 5 S, (S g, 85 6l ANN &S Jb> 0 aies oo S5
Jsle (525,135 ,55 BN g oo oolictl sl )5 é g 4 Jalse 005,005 .50
diu.u &S.s ‘_¢‘>9).‘> )l oolaw! 9 w‘ BN )‘ J.D...m.AANN 6)L~uobLu as w‘ ;.)

s pdy (Gl o0 4l sl 899,59 Olgreas

G5l sl 5o LT s 9 (guals (sla ol )y Y-

(V) g ANN ;o 156l 51 glaegaza (V) 1oy ls sl )l acgomme 90 o dlin Juw o
oolaiwl 8,90 slo iy sl BN o (slalez g0 msjs5 ali sl yial by 5l slacgoms
S 3 ezl 3,51, (59,5 251 5 g 56 50 2818 GLolS 550 sl
s 9 S (oo a1y (6399 (slapiite 5 (b ANN (gl 51 50 .08l oo g0
S ol 4y asis cpl aS W oS o b pstie Sl |y yig (o yie &S o0
Sy K9,y Geyb cnl 5l g 00500, 1) Ban polie b sl solol s ools 53594l
BB 5o 5L8 Bk 5l S0l anlb g 5B 0wl L 1) (Sl
Sl et sloamiss ol IS e @5 o ) a5 35800 (28 Sl oo
(o yg—ol glaosls Cdlyo 5l e 4 09d o oolain] Slem s ®ojeT S
Sig0lisn 1y ools dsgarme oaly w38 a5 Mios Sonte

RESCIESNPNC NI PSR
6&' LY ) é . \ s. & .‘_r_r
g il gty Ll s TaVaiz (g o isolerin (oras 45

o Uil sl Eage Dol )3 Caame (g3luding ;s g0 5l Wlie ol
oolizul (GA) S5 6,50l 6 1o 53! 5 (LMA) ' &l Lo = 5 is) iy 55!

1. Multi-layer perceptron (MLP)
2. Feed Forward (FF)
3. Levenberg-Marquardt



Do Jo (6l 45 ol garinr 0g0d (n Fied 03 5l (S0 Sy mles S
3ok asle Ll col 15698 Sl I LMA 058 o oolaiwl (g jlodig
ol jlaie Lagyl ) (one Jolas oo Laid o oo 310 slaps 55
sl Se35 w28l Slae ssbar cpali Gl Gl ln S o0 b 1) (Gl

oS oo ooliil Sasslaclyr ol e

M‘) 6&&5&‘4 J.J:u P9 )’lé ¥F-v
(A Sy 55 ol g o gl ST 092 el 5 e sl eiie (e

GOl (S S 350, N-F-Y
el 5z 4 Al e ds Jolis allie o) o BN 330l
ez 90 e gla S (slad s el o S L (g ol (S Al e
sriml 3 sl o o el 45 asl o tisle Lol bais b ol Lials wuly
B9 (plolid Wb g o So 98 e SIS
Ll ol i Jo splocse H9 (99— Ll S LA oy
g oo il ol oS Al 5 sl lad g oz (g loaSl
by 5l Olss e crlpba sl plosl Jodae gl yo ) oS (so2tnr
2S5 ookl Jodee Slajojly o aSd JlSle o e 8L s 5
sk Pl g3l 5l eoliial L Jlo gz j90 (e gladlS slad hals
plonl (oS 5 lopin ol 5 Cudgazme 5 5Ll (e slap ;s Jols
D9 50
Jhaiml ajer ol an dzgh Lo 510 99 (g SIS (L
29 o9 S St [l lo 335 i o b g bl acgere iy oz
e S s Jleza ! iSTas a8 cnl (81,5 agy Jlocgs
aalb ool s calin gy et 51 %005l 6150k p90 Al o
= iy 2395 dmosls degazma okl 5 13 g e ST el b (5 xSl
Sydse 435 a5 53 gl e sl Jloim! w5 ab sla el b s,
Pl Jlail 555 S (3 5l dpe e Sy dpilne : gl pgm al> 5o



SOy S99 1521 160 )90 axdlne ¥

Sy S 03l ol g Sl ooliul L ovsliwssds mlis (i cnl 5o
o= 0 e SOb dawgs oals &I) aBly slaosls I slacgeme (59, 5 (Sipads
Joe (69559 5Ls 0,50 (sl yusie ol oools (ol .l ol ools lid Slolgs 5l
oY lesog,g Wb Jow Jo (sl eadly o all co caslonss [S3NV-Y iz o aS
=8l slmools ool wl L 1,y golprinn Jow ollS olain B ogd ools Jow 4
A cgesme Sl 0al aBlo ISl as dslol o aS ols (18 b5yl s 50 S92 g0
69l Cugz Cawl VYAZ B AYA slaJlo 4 bogs e 00 (5,90 sloosls
sla jo daaslsl g ud 5l cde L Jb sloeygo solas Lo 5 50 slaosls
Lol cailoas 03dle 5 s dod .ol oo gl Sl JlaS™ glas )b 51 b5 g Sgu

by a8l LT olass o laslinl (6 8 naSile 2g,y 325k 5 b
ANN Luwgi 1,21 gl 56 V- F

a1y Loosls jglate i wion] (Suaii Sy @l Creds B 56 opl yo
o (32,0 ¥ 2) Glalojl g (a0 )0 Y o) (ombjLitel (o0 £4) bjgal 095
sl

aSs jlslw N-)-F

o Y S g P Y SO LAY aw MLP oSl G gl sl jlsle
Las g a3l Ly aS Cl (695,50 3 & bgyyo (ol 4 Jolis (695,9 44 il oo
6l_la.‘> u.us) )‘ obLa.a_w‘ l_| di_..u ‘5>l_|))| w‘ ua.?uwo \ Jiw)\b 9 KW ul?b.s‘
plos b Lo asies a8 asl axsls ax g5 .ol oads plosl (MSE) Slas yo (noSkio
A 65500 5l ol o)l @l ) Jaoz oS po )15 (s yo @ bl
WS e 5 1, LMA



A Sl 3(1) S

ool 00U la sl ey 10 A-V—) Ll ) Jgos sillas
Syl b d S SS9 0loj S 51 (e 0 es 5 Sl Ve LSl

du)‘oa.o.;

S A Sl Wi dwlio (V) J9ue

Syl a¥a

Bud g 29,5 Siwwod| RSE | MSE | asius )Lsle

- Af Ye-\,) | Ye-V,) V-1-4
.,.47 -Yer,Y | -Ye?,A y-v-4
<A -fe\,Y | -fel,Y V\-Y-4
- AA ~YeY,A | -FeAY \-F-4
<9A -0e), A | -0eY,0 V-0-4
-4 “FedY | —Fet ¥ \-5-4

\ -FeY,A | -Aed,Y \-v-4

\ -0ef,) | -VeV,) V-A-Q

ANN (g 5ol Y-)-F

Sl 00 |)_‘>| AL...J) 9 LMA 6[.90..4)@‘ Lu.uy 6)..50[; ..\.u‘)ﬁ



lrools Joli ools asBloz 09,5 aw 0, LMA 5, Slee F L Y la Ko
58 Sy by 4t bl b ams oo i lulel 5 (i el (gl
Wby LY sl o o loges .cunl jain # 50 Gl S sla loges
QS auslae B aws oo las |y Blasl 5 b 29,5 i Coown YU loges 0 )ls

‘Q:A_W‘) Commn Yl_: )‘.59_0.:).’) Sl & !‘3‘5 Lo v )A_O.> o.)w;<b.>5ao—‘ 65@‘ as

J..S‘Sa R ‘) LQO..\JLA@[) G)B" 0o JLQ)J 5&;...:‘)

LMA twgi oo 1l bigel (Sbodls 595 3 (&b sl B b 30 (V) U<

clalas s, (ol LA B Y la S5 slo oges o anlss (55lo Joe LMA
5SS iles Y USE S s U |y GA g LMA s Shae Lol g 5k
5ol pln iolesl g omiw Ll o 3g0] (sla ools (5,50l slallas aig, A

S oo duslas [y LMA 5 )b 5l asCos



LMA g oud 12! s jlial (Sodld (595 3 (S p5 b Wl $ b 3, :(F) b

03 4\_._‘>5.A—| ksi..n.\J.: tj.m.:)).)él&as g_S..\.Q).)ol&a u.u ‘) LS‘ML‘LA ﬂ k)i“”
OSWIIMA Lo oSl gl yal lsy dam amg5 U cans oo L LMA Lawgs
S o w8 oligS Lo oy o o 1, slazel BB (s 3Lwosly

LMA i ol 21 ialo3T (Sbodld (583 p 550k gl § b3l (8) J<&



GA g oudl o i slis! (Sodld (5w ab wiald 23,0 :(0) S

GA Lugi oil ! b3l (slaodld (& ol wiald b 350:(1) UK



GA Ly ok Sl (J935 Wy i(Y) J<b

LMA buwgi & w53l slas J95 X9y (A) J5



LMA gl oiidisgol (Kol euy y b 9 Bud p3lio du o (1) Co
Cels iz b aads paux 5l S8ly Ll i 0 GA ol Ses b ,55008,b
Sl 00 U")‘)f Y Jﬁ"\} B LMA 9 GA 6‘?‘ L)LA) L] J...:...A

GA LLMA 4uwlo :(Y) Jous

GA LMA Ao Lo jlzo

436 YAA aiba =l ok

Ye-AP Yee-),) ui'a)‘sJ oolo MSE

-Yed,) -\-ef,) s )Ll ools MSE

-YeV,0 -V.e),f ui.iLn)‘T osls MSE

(SR Sy (S F-1-F
Cstlo ool 1 003550l AL (295 (S0 Sy (S sl 4
Vo s ot fa g S5l (Sley e St 4 STl po S g9 0
Qe o ol 1) cde SSb (Kol Sy (s 50 00w b0l a5l  blgs
S Sy 8, Sl ()] EB 9 S st o Uy ol sl
i sl F 5 al sl alin Jloj 0,90 (gl 2Blg slroslos b oo a5
Sy VYA oLl glaools (gl g vy o s YOY ioloj] 09,5 (slaesls sl
e ol b L S = e golgiion ANN (gl > L a0y



ANN 4Gl 50 (G gy S8 () +) S

BN by |).?| L ;8 .Y-¥
Al plwlis Suas Sy oaiSolonl slo jasli o 350 G ol yo
8,8 b o)) 5B 0 ANN Gladss 51 (SO oles oo cadgl aomas SO lgica
Ja.u)_a ).uuuo 999 o..\.n]wécb U»HLA)—‘ 03; LSLQO\)‘Q )‘ oolazwl b\‘“ Jﬁ"\} ).sol&‘o
3, Slos Wl L1y (Son (s 45 (6 yuitin Ci gy i o0 1)1 )
X1 dob Sew, sl asls 5,108 50 ¥ Jgoo bt selal o0l S,
55l aS oS 12 L (5) sl 1) 4 b 53959 mite A s 50 ptes
So szl Gl ogi oo 23, BN v 2L o () s LS Slwlxe
o SO Glemsdn XSy ald 2 W oS a5 1) eools L BN
139 g0 i p T 4 sk
— 1 l.f.x,: € Ii
Xi {0 otherwise ()
Jley Jlacie SULLS F Joos ool pite Jloy o3b ,S5Las I o] jo a5

BN, L5 Lo g 5ol N-Y-F

S5k oSl ez ot ot H90 He sla IS slad rals sl



Syad e Jy @ yjad el B oo, o eolaiul B Jeuo sillae Jlisle
U—l djsol_i& ..\_onfo UL""" ‘) BN LSLQJb Ja_..u}v o0l UL"' kSIL‘H}‘ Ja;‘j)
Lewlp-value SO L SO a8 sl (byd Pl el S el
Sl il (SigSar 55503l (gl 255 ol sl lel e (gl
ool Wl AIC a5l jJlxe g ail oo slocgs j90 ooy BT lawgi Waools
Az 09,9 Jloeixl 28, sl soms s Joldie o liel polie ol ouls
9O y08 Ky a8 abl oo 6 5oL LialesT yo 0ol 35l BN (6l Sialesl
Mz 599 g S5 358 slaanalie Lulul paiS (oo pla ]y L cox
odmlio VY i o 1,5 ol ol Oloeil €y 120,63 lawgs ool gl
SRl otz 599 (gany ST Izl (Sls LT oSl (b)) sl w90
‘)_‘>‘ )_u ‘) G’a)_w J)LQ.._.»‘ UH)—l 4)_..‘> Ls 03..»‘5‘0 u;)l.u...m.' LQOQL) Ja...uj_v AW
o9l sle o ,8C 4B A ‘u*‘T) a5l e oy SO Az g b oS oo
5l cenl O yle
H~=AC|B H=AC|B

p-value<a , 51 -plpls «csl o= 0.05L (mi) Joliie oledlsl PMazwl jlee
30z 590 D9 SIS 3 o lp ) Jh Gle g ot 3 Hhe (558 il
IS 1,5 slal as (o5, 5 o il cp9o5 gulis # Jpoz 28,5 1
Ot Somtly O3] ol as e L Lo JLy jlel (oo jpslaiea ) )
A5 oo ol ) 9 Lawgs oowlcasoas slagleS

Aol 5ol Y-Y-F

BN (Ll L cnlisie a5 055 o ol onl aogs Lo 2ol (5,50l il
5y Shos w5 0il oo S50 00ld dcgazme g oyl LSl 4y 4z g5 b oo bl
odds x5l BN lawgs (9251 o9y o aizbs ANN g ol 5 jis o5 S
0ads o3l BN aojlnl gl o o)l s g0 5l canl oo anslae gl 4
Jo—0,8 5l e oo |y i 43 39,9 Jlozz! e Lyl (sl y a5 ool ooy oolal
5] Gy 25

—2 x log —likelihood + k x npar Y

AIC gl k=2 il e 00l o3l Jow slo sl )by slass npar ) o a5



(JJ)‘H (5).0 )L..uo) SBC Lv BIC LS‘)" codline n sloss l; k= 10g (1'1) 9 J}o.’.o

Cew] o..\.n]wod.s |) ) )mlsu e u.s‘ B ..\.wlasn
AIC=-1030.223
BIC=-1086.245

Lol g 0Bl i Jol> ke az e

SS90 adliae 4o OM%}QT A 50 (b w3kl g}o)T :(V) Jou>

ci.test L Ju
mi=\-,$¥q,df =), p -value = -, - YA} X9 —x1
mi=\fY,AQ, df =), p-value< -, - - f xl — x4
mi=f¥ Y., df =\, p-value=+,- - - Y x4 —x2
mi=04,0FY,df =Y, p -value = -, - &F x8 —x9
mi=$\,\ Y, df =\, p -value =+, + & X7 —x8
mi=0Y,0\Y,df =\, p -value= -, - Y x2 —x10
mi= 50,08, df =, p-value = +,+ + OF x4 — x5
mi=YY,A.Y,df =\, p-value= -, - Y'Y X9 — x4
mi=YA$5Y, df =\, p -value = -, - ¥¢ X6 — x7
mi=\),f0Y, df =\, p -value =+, + - Y X8 — x5
mi=f,4-¥,df =", p -value =+, Y£ x1 —x10
mi =Y,0v0, df =Y, p -value = +,- Y'Y x4 —x10
mi=\Y,Y$%, df =\, p -value =+, + + ¥ X5 —x3
mi =YY,\$0, df=Y, p -value =+, + \ + x1, x9 | x4
mi =YY,f08,df = ¥, p -value = -,- V- & x4, x8 | x5
mi =YVY,Y\4,df =Y, p-valug <+, + + -+ - vy |xLx2[xI0
mi=FAYYd, df =Y, p -value =+, + + Y x1, x4| x10
mi=FAYY, df =Y, p -value =+, + + ¥ x2, x4 | x10




s 5 Gl o 50T 5B o (S5 oABOBIS jb3geT (8 4K (1)) S

gl Y-Y-F

§ Sz (S Sy 50 5 Jalse 45 08Uy ,0 el )y 09050 51 g
dod 0S5y el agSe LS S e ) s sonailo
Ol raims oo plas |y Jb g polas ) ales s ay  Suad S,y gl ol
ol S (g S eshil |, K0 S, (slantle ezl salgds ol 5l eolizsl b
Lo adld aon a8 anS (5,8 (g S 1S5 aaled )5 5sd (oS L, S
S5 asls 53T b asls o gl wiss olis Y wle s a |, Jloy polis
delse o yStes Xs 9 X1 45 0 o0 Gl V Jgaz 50 00l ()15 polie S
il s L s oo c8ly,8 cially Anmlons g 45 255 a5 iz
O st 5 (Kir s S S5m0 5 i o 4 (lantlo 5 o o5 e
e gy
SR ) ) 2 2 ST (V) Jgor

(Wd o0 gLAS 1) Jlo j Cumdg ;50 sl psll (SB9)
- VOAYY) Jsl el

&

s ls

- FEYYD- P Laslo

',\CY\'F' PB.MJ‘.)G}LMJ




S Sanny 2L T
(w3 o0 (Ui 1y Jbo yi camdg )00 slapslis (39)
. YAASES e Lasls

',F&f&" w.?Luua>L~.|

- FYAAAN PR

AT s a3l

- OYFYA i asls
CFEYALA o LAsLs

05..»‘5‘0 oolazwl g_)l.u).n w.i)L..‘o 6Ua.> 9 uudl-')lj s(wl)l.s) J‘)Ju‘ ssle LS'LQ}L“"'A
Sy ol o e sl 0 sols ijeal iy dn aS b A4S ams lis b
el ol S0l caS J e 15 udile (6,50l Joe SO i, Liel
Sl s, SEST o ol Jloys Jlodsan o G sln 5l se oyl ples
Lo ‘u_..iﬁb U_" L.)')b ULA.A.A-' e 6‘).' ol S50 JM JP Ja....)}s oo oalawl
ol BN o 1) )l (6,500 caS 45 oo oo &l (g5ludns SO
Yo X10 U X1 slaprie glm 0ams Sojgel a5l ooliiwl b amo oo oylis
J_‘ol> JLW‘ &5y é"?” .M|c~>; J.«.]y W) 4.a.’>5AT JL@.&‘ <31 é»l.: )‘ dgod
Slate g0 auilgy oo dadd o psie .l ol ooly LS VY S o (gl )
A5l Cisllas (s0g0e Hemme dlaiel oV g ¢ olael b aS w5 FALSE |, TRUE
Ly cos ady Jloixl 95 mb diged blae jo 1y adly glaosls VY S
Al g oo 0abline VY JSS [0 a5 jeblen am o lis easd yb)gel aSs
S loasias 5 (K8)s5 Wiy uesd gy |y Jiz] 565 aili condlys

Al oo et bl e Al slaoliisl Sl

Otle 65501 53 9 Loty 5l 45 walos S Sleiidan 1) (o8, Alis cnl o
lwools 3o,k 5l g ae Suu i glbcans Jow e psie .0uS oo colaiul

Ol olslyd ol b ) e ot s (o Sl (SO o laitenl el s



sla g, o=l leslanl b (Koot Sy 680l Jluw 4 & yaia doasls
ol aalllae b sl oads wislo p Wil 5l oS 5 b oble (5 S0k o
) aiedisn (slopius § oS o0 oS azgi 8 Slidos SISG S 59,5 @
Oy (! 0 S oo o Coadad pae (gl s (SSU sloools (o5lu Jow Jiluws
plod ;S 55 ped CBlop oLl porde (59) 2 (S S By lyied

Sl oo alyl cde STL sl osls Lulwl 1o (60,50 d sl O (yizmon
9 Sy Jslse (n 5 pae (lolid 40 0B BN 5 ANN (slaaSids gla (g 5luosly
90 1B e (2555 )30 5 e (60,8 kae @i sk 5l Sy (5503l
9985 8 byl 0,90 093 Pl S0l 5 isel slaanl b sk I e
asdllas ;o ousliwsdy oo mmlil fzmen b Jolb Bl e mls
5l sl Ul (solering (536 99 diedyn by, oS wa3 e LS (6390
Ui S il e Ll 1) e (sloosls aegorme (53l50 5 Jiue (g2l oy
5T sla gy sl loolgiing Hlsieds ool Jow ol 5l ooliil Ko Lol
shact, 5 oliial 5 Ly GUABN KoSar Ly Lowma 3 (s3lgiins Jon s
OTA8) (hlsSen 5 (65l 2 pizred il oo LS s redle (52500
SLadS s wols (L5 (VYAT) sy 5 6y 5 (VWAT) o 230 5 Sl
21997 5 @Vb L)l 5l (Kol Staw; @503l 15 9wy (Soras orae
s—as GadSed 5l (oS 5 Joe pol> Aagh )3 ik S8 45 sbiles g aites
el 510595 32 2D (i 5l Sim aaSed g (egian

Shdiges Jloi>! & 395 Jilio y0 ABlg srvodls Jloix! & 395 :(1Y) U
eu\:.a@}o."



ANN 40 Sl > 813k 31 (8890 adllae w5 S Sl  Siwwod (1) o>

NETIVY NPTV eI 6l o
- - c n RMSE R
olojl | (Euylael | g0l $959
<, YAD <o\ Pf <, YAY ooV oo VA ,o 020 | +,247A X1,X2
T4 e \P .00 <,* YA oo VA L, FYY | LAAYY X1,X3
<0 VY R4 e OY | +,0N00 REXAE VY | A2V x1, x4
+,AYY +,+FAY <+ for RARR RERAE VP | L AFYA x1, x5
SVPYA S VATY SYAY | -, YAR o0\ F ,oYVYY | - A%y x1, x6
VYA e,0 )9 Vo) | e OYO [ e, FA | e 0NY | AAYY x1, x7
RN +,YYA <0 Y04 RN REAAT ,»YAQ | - AYYY x1, x8
+, OAY e PYY e PYY | eV FA oo f V) | AN x1, x9
VY o, \YF <0109 | VYR | -0 AT] Ay | - a0 | X2, x3
SRATAN VYA AR A B FA A <, YAY APYY [ -0 X2, x4
RANA R4 ;o OF | oo FAA | -V FY o ONY | - L880A X2, x5
- YYV <+ YaA o YAA | - \FYVP +,-4aYv N0va | -yvay X2, x6
+,*YYA <0 YVYY e YYE | -, VES YA YA - EY X2, x7
REAR REAR R B a BRI VAR RRTAR a4 | - AvvYy X2, x8
RERIN REAR oo X | e 0vY RARNS ,o0+) | +,299Y X2, x9
<0 YPY o, YPY <, YOV | +,VAAY o ANY | VFAA | AT X3, x4
o004 e F) oo f0 | -, FYA YA | - OVF | - AYOY X3, x5
o FA EERRER o VN0 | 2 VAAY RARR NFY | - 2AA X3, x6
;oo Pf RYE ;o PY | e TAY Y| +,-FYY | L 8arY X3, x7
VYO o, AP e AYD | -0 VAR e YA oYY | -84y X3, x8
RARA <o YYY o YAD | +,-YAY oo fA ] e YAY | -LA0VA X3, x9
RERR oo \Y oo YA | e YYY AR o FVA | LAY X4, x5
+,+0Y0 SIRYARPA <,c VY | - ,)0F YAY | - VARF | - A%A4 X4, x6
<, YVY RARAS ,NAY | -2 0AD oo VA e PYY | -AYA0 | X4, xT
Y44 ., 04¥ <, OAF | e YYY REX2 o VeP | VYV | X4, x8
o YYA RARAY o YAA | - FFY o cAY | - FYA | LAY X4, x9
LIRYARTA +,DAA <+ OAF | -,-FAY REA RN AN AN BRI A R X5, x6
LY YA\ A A A N B B P N R B A BV SR o | X5, x7




sp%doc | oSk | o,Skes (5l e
- | e n RMSE | R
obojl | (e ylael | g0l $959
ARV A TAR e YVO | e YAY | oYY RAR -4y X5, x8
Y0 <V OAF COAOAF | oo YA [ —opee oY | oo Y | L AVAF | X5,%9
o, Yay e Y10 e YEY | e, OVY | oo fd | e FR9 | S YYAY | X6, X7
SVAYS S YYVY SYVVE | oYY | eeeVP ] oYY | S 29YA | X6, X8
o, YYY <, YAS e OAY | e FAY | e YA | <, 000 | -AVOA | X6, X9
o, Y DRSS! e e SV | DAY | NP | eefYA | S AWYA | X7, X8
RRY4 e, e PA e PE | e AYY | VTR | eV | ANYY | X7, X9
.,eOvY .0 04y e PYO | e, YEY | —ee e N | 4o YAD | -AAAY | X8, X9
S350 axfllan s y S L STy Jboy poke/yo 3l (8) Jou=>
X10 X9 X8 X7 X6 X5 X4 X3 X2 X1
\- AR \0 VO | YO-AD SOl e O-1
\ Aoy | by | oy (Ao dsy \ pye klpd jo W)

Sy 5080 ddllan 33 odliiwl 390 JiSle (5 W3l (Swi 9T1:(0) Jeua

BN 5,595
st ylis | 5oL a5
. (G . SO0 o)
gy s ya8 o 3Lol b s e fﬁsﬁ
Jlizo (o3l Slasi)
- OFAY - OYD X5 4 X2 Y [ XX Y xext
< AA0F Y, - X104 X2 - z YA | X4 X6 ceee¥ | X4 4 X1
SEOOY -0V X1 4 X4 v & | V0e)VFV | X84 X9 | - 5eAF | X1 4X3 (\V0) Gs
= -
S YARD - \VP X4 4 X5 : <294 [ X1 4 X10[ +,+V-A [X54X3
CEYAD - 8- X1ay X10
; soeee Y [ X2 4 X10| e, AY [ X2 4 X5
SPFA L OFY X54,X3 N | X4 4 X5 <09 [X2 4 X4
< 2fee L0V X1aX4 RS X6 a3 X7 ) | X104 X2
S YAYE Veee X2a4X4
; - cee ¥V [ X744 X8| +,eVYe | X5 4 X3
S OF0F <A X5 4 X4 -t <
- . ceee) | X8 4 X9 cees ¥ |X1 4 X4 (YY) lamb
SEYEY - 0F0 X6 4 X7 = = : :
I
S FYee - 0Y. X8 4 X9
SAAY 0 XT 4 X10 ceeed | XT 4 XIO[ +,0cAD | X9 4 X4
SOFAY 0V X2 4 X10
CAYee Vees X104 X2 | o - eV | X4 XS | - YA (X3 aXI
: - 2 < (\Y#) Fast.iamb
cFAee BP0 XS4X3 | ¥ e FYVEY [ X9 X7 | +,eee oA | X4 4 X2




o ie] S50k i 55

gy oy & 3Lol b Jb &8 _
Jlizo (o3l Slasi)
YO 20V X1 4 X4 VVE [ X9 X8 | e e) [ XI04X2
< YOAY -89 X5 4 X4 ey F | X1 4 XI10] oye o) [ X1 4 X4

CFEYY Ve X9 4 X8

V0¥ - 0¥ XI 4 XI0 SO [ X34 XI10[ +,-0A0 X3 4 X5

S YOV ), X4 4 X1 “OASEY | X7 4 X6 |-90,YYFO | X4 4 X1
S AV - V0. X10 4 X1 SYYFeN | X5 4 X8 |-YE,YAF| X2 4 X4
SYYY e X104 X2 SVAYY Y [ X10 4 X1|-Y0,FASO | X9 4 X8

< AAA- - AF. X2 4 X4
—#YVE | X10 4 X4 |-V FAYS | X8 44 X7

ST - ,300 X5 4, X4

> Y. _

CYOYAY < AY- X3 4 X5 r & YooY | X3 4 X5 [-VA,YA# | X10 4 X2

& s (Y'Y + )Tabu
“NYee cABe X6 4 XT = -
- VESD - 000 X5 4 X8
< AYOP - AV XT 4 X8

: SVA08% | X1 4 X9 [-Y),\0FF| X5 4, X4

- FOBF - AY- X4 4 X9
S VS - AY- X8 4 X9
- OAYA AT+ X4 4 X10

o g cwlin o33 2 (WWAF) asds (g0 0l 5 e oolj fuslow
olaidl) Jo olaidl ol Slolo SSb o o) Sy (G ian 9 (Kl
XN < (drws 5 o

Sy U YY) (Baorma (shoma 5 £ 55 c0d 2tz Sl S5
i, sl 6l e 55 e sl e S 5 S
Sl sl Jrlos (o il (g (ole dolidad Sz g S
(YA

o e 5 2 OTVAY) (ad e o Sl (e 236 5 L2, (Sl
Gl ol (il 5 celoizlpple )25 (SOb pllis )5 5 ltel S
Fo-F0 (Y)YY

loaziw 5,91, .(V1Y29) Gage LbsS (sourmw g Lo oo wbloes! Slams
ol loasyl 5l sl Uy ()L (glacSil ,o Suaks k) S,
DA (o Co o 040/, dolilas

L i (b sl (g aulie (VTAT) oz (5958 9 (Sotodazo o e



O 9= Pl Sasd (e )3 (Fakan (oras laaSd SSS
(Y) ol 5 eMb (g,5i8 Mol s uilydcS

Ll OYAB) Sls2 plyg 5 (FLo o0 )5 b3 (ogin 10l 0 (s3] 2
slesliinl L (mly olobs asg) (o (o 59 (Fan (omae 400 2
zeiw (] ol les Clis 19,90 axlllas) GIS oLl s Sledbl g
5099 ] i 00, 15) (ore wlio j0 (ol DD wlolis 5 50 )
VY-8 (YW (ol polio psle o GIS

IS Slaboll 5505 ) OV FAD) dgemo o lial, 5 ooz (LS
Ul oolas] aoleiag sy dolidas )l oSl (o Sy 5 g0l
YT Gl (FY) eaopls

Bassey, G. E. & Moses, C. E. (2015). Bank Profitability and Liquidity
Management: A Case Study of Selected Nigerian Deposit Money
Banks, University Of Uyo. International Journal of Economics,
Commerce and Management, 3(4), 1-24.

Chen, Y. K.; Shen, H. H. & Kao, L. (2018). Bank Liquidity Risk and
Performance. Review of Pacific Basin Financial Markets and Policies,
21(1).

Crouhy, M.; Galai, D. & Mark, A. (2000). A comparative analysis of
current credit risk models. Journal of Banking and Finance, 24(1-2),
59-117.

Drehmann, M. & Nikolaou, K. (2009). Funding Liquidity Risk: Definition
and Measurement. European Central Bank, Working Paper Series
March, No. 1024,

Jaiswal, S. (2018). Relationship between Asset and Liability of
Commercial Banks in India, 1997-2008. International Research
Journal of Finance and Economics, (49), 43-58.

Jobst, A. A. (2014). Measuring systemic risk-adjusted liquidity (SRL): a
model approach. J. Bank. Financ, (45), 270-287.

Konovalova, N. & Zarembo, J. (2015). Imbalanced Liquidity Risk
Management: Evidence from Latvian and Lithuanian Commercial
Banks. Copernican Journal of Finance and accounting, 4(1).

Matz , L. (2007). Scenario analysis and stress testing. in: L. Matz, P. Neu
(Eds.), Liquidity Risk Measurement and Management. John Wiley &
Sons Inc, New Jersey, pp. 37-64 .

Papadamou, S.; Sogiakas, D.; Sogiakas, V. & Syriopoulos K. (2021). The
role of net stable funding ratio on the bank lending channel: evidence
from European Union. Journal of Banking Regulation, (22), 287-307.

Rahman, M. L. & Banna, S. H. (2016). Liquidity Risk Management: A
Comparative Study between Conventional and Islamic Banks in
Bangladesh. Journal of Business and Technology (Dhaka), 10(2), 18-35.



Sabri Mohammad, Mehmet Asutay, Rob Dixon, Elena Platonova (2020).
Liquidity risk exposure and its determinants in the banking sector: A
comparative analysis between Islamic, conventional and hybrid banks.
Journal of International Financial Markets, Institutions and Money.
Volume 66.

Scannella, E. (2016). Theory and regulation of liquidity risk management
in banking. International Journal of Risk Assessment and Management,
19(1/2), 4-21.

Tripe, D. (1999). Liquidity Risk in Banks-A New Zealand Perspective. New
Zealand, Massey University.

Vento, G. A. & La Ganga, P. (2009). Bank liquidity risk management and
supervision: which lessons from recent market turmoil. J Money
Invest. Bank, (10), 78-125.








