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Abstract

Credit risk represents a significant challenge within the banking industry. Effective management of this
critical issue necessitates the development of robust strategies and policies aimed at the identification,
measurement, and control of this risk. Addressing credit risk demands a comprehensive and rigorous
approach encompassing risk identification and assessment, determination of risk levels, and the
establishment of appropriate procedures and measures for mitigation. This research investigates the
management of credit risk within the Industry and Mine Bank. Employing the data envelopment analysis
(DEA) methodology, this study proposes a credit rating model for corporate clients seeking financial
facilities from this bank within the Tehran province. To this end, the financial statements of 76 applicant
manufacturing firms were analyzed. An initial set of fourteen potentially influential indicators on credit
risk was examined. Subsequently, through expert consultation, eight key indicators were selected for
evaluation within a DEA model assuming constant returns to scale, utilizing GAMS software. The
findings reveal that out of the 76 firms assessed, 9 were identified as efficient, while the remaining
67 were classified as inefficient. The DEA method provides one or a combination of efficient firms as
reference points and benchmarks for the inefficient units. The Anderson-Peterson model was applied for
the ranking of the efficient units.

Keywords: Anderson-Peterson Model, Credit Rating, Data Envelopment Analysis, Efficiency, Risk.

JEL Classification: E44, ES1, G21, G32 Doi: 10.22034/e2ai.2025.2054976.1044

Article history:

Receive Date: 3 March 2025 Revise Date: 13 April 2025
Accept Date: 16 April 2025 Publish Date: 15 April 2024 © The Author(s).

Citation: Hemmati, A., & Shasti, F. (2024). Credit Risk Assessment of Legal Clients of Banks with Data Envelopment Analysis Method
(Case Study: Bank of Industry & Mine). Quarterly Journal Economic Analysis and Ideas, 1 (3), 143-177


https://orcid.org/0009-0008-7646-7922
https://orcid.org/0009-0008-7646-7922
https://orcid.org/0009-0008-7646-7922

Lc,;ua:al g,ol

2h13g53bazdlgoloylig

osld gs“"‘*’B‘ ks ovgy b Ll SU
(g0 g Caxdwo SOb 26090 4.’JUo.o

S Ob e 6 lkel Sewn; (b)) Q

A "'u.lalé“ “ =)‘0ulm

ahemmati@ut.ac.ir ., pl <) 45 ¢yl 545 oSl colamdl ousSiisls coladl 09,5 ,Luiils - )

fshasti@ut.ac.ir .(Jgius odiomsss) ol nl coyl05 o)l 5 oKl olazsl oaSisls wolaidl as)l owlis)lS-Y

RN

Lg)Lu.C‘ ‘S.m.:) Copde ‘D)SJ)""SB Lg)jc)kb‘ ‘&wa.w ‘)s_iw.:) u‘}u L\A.n) L_T)L.b wuduwws
)od)Lu.Cl &W)Wf“hs“))-‘ ‘u“‘"?)-‘u-" 61.@' RV o)lafuLmui‘_,kmlSsJ,,S@wadem)Lim!)
Ol gl g lael (gaias, Joe S dosls Liubes Julod by 5l eolituwl b g sl fyame 5 o SCOL
o5 V8 Lo clact o psbaie ol (gl il o ) ylyg5 ol 3 SO el E5lgass olie Bgii>
Sy 2 13586 asles V¥ .l 48,5 )18 oy 0,90 cilodgs uilxis a5 o guns  colite sogs
L ools (g J.J?u J..).a » LLSJLQ.’ ua.>Lw A ‘Ulf)""’ ).]a.l )l solatwl b wLe.’)J 9 0o (owyyp G)LM.C‘
ai8)S )18 (2biyl 3yge 365 51581050 1 oolal b jgmme - (6999 g0 5 (mlidie 4 S ol 035k 3,509
o|u\,o.15|)15L> ‘;ddjwf"Vs o..l.«.u‘)lsdfwc\ chaLa))l o)y@}o}dﬂ\/f‘)l 4u~&>9)Jc.:LuuuL~ul)J R
9E= ul}a&m |)15 oLil.g B L;se )l 6‘5/') LJ ;i: Al)LflJ 6LML§,.; L.§|)‘J ools w}; JA-LZJ U’d9) slealds
Sl 0als sslaul u}«.u)w-uy.u)».\;‘ J».\A )| ubb/ 6[.@-.\?‘3 Gedd, (5‘)" »A.asc.a L;)M 5§J|

UW)"""'UB"‘“)"LJ J.A.a ¢ b_.l)lS ¢ ‘S.w,)) ¢ ‘_g)Lu&' (Gddy ¢ ool wuyJ.J?u '6wub‘)|5

10.22034/e22i.2025.2054976.1044 : J Loz dwbicds 44¢E51¢G21:G32  3JEL (gooo sl
-
@ BY NC \f’f’o,go”)é\‘f’:‘_;)i’a)’lgé,ub AR A gt |\\”:C«.§l3)aé,g)13

© The Author(s). VEY 00,0, YV ) LEGO Gyl VP F 00,08 YV 2yl a5

el Gl o 831S 58 Jgtus odinngs all ol IS asls L 5l 2 s allie ol *
15350 andlan) Waosls vy dod s, b eSO (Bsi 0l e olzel Sy 2Ll OV F 1) bl o il 5 joldlie o 1 ppssliaul
AVV=VEY () ssleal slaatuil 5 s foloes aliloas (pdas 5 Conio S


https://orcid.org/0009-0008-7646-7922

V¥ 5oy ol ) 555 sl sloatyil 5 b oo anlidocs

doddlo - )
solasdl Calize gla idw g 00,5 g slaez 1y Jlo g 5 lael polie RS ool
Glodas Lo oS ollael &g CudsS 51 Boes oeSil b5 b Sgms -0is o amass
Iisewl 4y oliws 1o oS Jolge 51 S6 0,8 o ckis s o JSis | la olls
s yobar (o lio 3l Bl on o0l (sl i a0 DD llacl 5 oo S50 090
(\f- - ‘L53L°‘>)) ‘>9‘°3g5)|°)-:’°)-€r?

5 OhBB% Sl i Copde 9 09250 sla Mz g cadp s o)lge 4 4z g L
050,55 ale s yo S8l slaclus guldS i puzes ( ollasl OMgs Jseog
Obyie g lsl Sy (bl 5050 45 Sy oo iy (s (BT 28l 50 5 SSL
ol )L))s?'-).g 6‘0).:9 u.auo..b‘ )|

(b 4 o9 go LSSl asly 5l (o (i3 el g (6 Lol E3geas gllae!
SO (2blgs oS Lasl D3 pilon 99w 9 Somb Sy b (placSit 4 eSOl oS
sgbd oS oo Dbl ) g lel Sean) (2Ll g oy p po3) oS0 £ 90 ol (lulits o
& SOb alldle ged> ol i ol o 155 co)las sl 595 Jlosiol 4y Lles asel> ¢ IS
Sl Cgllacl Sy cpl 058 oo oS la oo (1)l 5l o olls ()l g w8l oo Sl
i Ll Sl dbewly pl 50 00,5 adol Al i 5l i Cowl (San 0 |3

(05 1S e 4B g o ledbl g cue sla )l 5l oolainl L eSSl o594l
) ol (ool slagisy 5o alit)S 5 Sl loghlsS 4 gk
slass Judo & o] (sl 9 el LS S sloly (om0 5 i) el -0 o (i L]

lel Sy S8 g 00l b ie (g Litel Coming il Ban |y ol ks



it s sad [ Bosls iy ko e, b SOl Bk 0l e (5Lt S )

O by ool 5o 3lap oo BaeoliyS Mg (Bod> pleblite (o) p 4 ( SOL
Sl b 3ot nl s o Jelo 5 i (gyltel Sy 2 515586 gla s s
oo sl oolitnl by byt (g lel (23 (gl oslistnl 8)90 (b9, « cogtde (2975l
5h ey ool B a5 03l 00 a0 el gy 0 9 w2300 g ool ciiigy el
L sl jlo)9 2 (dae g Caato SSb (B> (Lt (g ltel (gaivas) gl oY (LB
G892yl AL (g sliel Counog (Snion iSO Jagh cnl Bas waiS o e
9 SR> pped &b o (g litel Sean) i Copie gl oy, g Lo el ale
e 9 b9y 58 ¥ Ui 50 9 09 o aasloy Jigl bl 9 5 k0 ol 4 o A
@ 55 0kl o 09h oo Bl BuoS glaaidly ¥ (hdu )0 e 1358 o0 (e (B2d50
g o ailop ol mlt gabes
b eslal =Y
DMt 0300 9 Jool 2ol (Ul g (Bl (B> b (> 285,00 S5 o5 Sl
a0 aSl 4 az g b awd o &) JoSo Stan) b () ltel Sy ol anals ) (8L
pll g)lel ganas; Wb il oo Claa @ (SSb pin ;0 e 50l (o Ol Lel
e 00 S il o 4 s eloygr s abol lagas i la il blss ] olul 2 g 59
)l e pladl loesSyi o bl sy (28,5 )15 10 (y900 (g liel Dlungo s LaSSL ST.00,5
VAR (Sl g 00ly cmne) b oo (il (g litel Sy €989 Jloso| oS Mg

oolatal b g (g luiel St (halS Bua b (b yitie g Lol (goivas; (gl ool 5o
6359 ial33l o Ie ol g 5lings b as L ol el o alowl IS oL 5|
Olorea (lyiie colo) Gl Sopslinl (g pSmaaas (g pdicold) «Say) oo
Olyreaslaosls Loy Jlod by, .aiS oo Joo (golaill o Sas 39000 50 (gl ()12
S |y 003,05 oons g 52 Wilg5 oo 9 098 o0 ALl 2D 2L (sl B89 (o)l
WIS gyl oS s a,

50 a8 wiS e sl |y wel s ULl 5l (glacsema la 29,5 5 Lo g39)9 ) crl 4o
S Latagn oll 2 005 S e (glaamly cog oo arsLd TS 50 plsise o 5
Gloasls (orizeen . 5)ls 18 5 cpl o LB glaaly g Wl oo Dbyl 5y crl @

1. Efficient Frontier
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