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Abstract

Purpose: Sustainable economic growth is a key national priority, with bank loans serving as a critical driver by
financing production units. However, rising Non-Performing Loans (NPLs) jeopardize economic stability and could
trigger recessions. This study proposes an optimized loan allocation model for private banks, aiming to minimize

NPLs while enhancing resource efficiency.

Methodology: Using statistical techniques, including stepwise multiple regression, panel data analysis, and logistic
regression, the study examines loan disbursement data, NPL ratios, and their determinants across three dimensions:

bank-specific, firm-level, and macroeconomic factors.

Findings: The capital surplus-to-assets ratio, capital adequacy, financial soundness, and equity ratios significantly
reduce NPLs and enhance allocation efficiency. At the firm level, industry sector, credit history, loan purpose, and
banking relationship history all directly shape default risk, with industry type and credit history being the most critical
factors in determining credit risk. Macroeconomic variables, including government debt, unemployment, economic
growth, and the share of loans in investments, also systematically influence NPL trends and banks' capacity to allocate

resources.

Originality/Value: This research presents a comprehensive and actionable model for Iran's private banks,
integrating multi-level indicators to optimize lending decisions and enhance credit risk management. The model

equips bank managers with a strategic tool to improve operational efficiency and support economic stability.
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Figure 1- Bank arrears in selected countries.
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Table 1- Model indicators [25].
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Figure 2- The process of analyzing and modeling optimal facility
allocation.
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Table 2- Descriptive statistics of banking variables.
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Table 2- Continued.
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Table 3- Panel data regression output of banking variables.
Redundant Fixed Effects Tests
Equation: Untitled
Test Cross-Section and Period Fixed Effects

Effects Test Statistic d.f. Prob.

Cross-section F 2.108434 (11,35) 0.0464
Cross-section Chi-Square 36.097339 11 0.0002
Period F 0.507699 (5,35) 0.7684
Period Chi-Square 4.971339 5 0.4194
Cross-section/period F 1.601114 (16,35) 0.1205
Cross-section/period Chi-Square 38.996106 16 0.0011

Cross-Section Fixed Effects Test Equation

Dependent variable: NPL

Method: Panel least squares

Date: 11/09/24 time: 17:50

Sample: 1396 1401

Periods included: 6

Cross-sections included: 12

Total Panel (Unbalanced) Observations: 72

White Cross-Section Standard Errors & Covariance (df. Corrected)
Warning: Estimated Coefficient Covariance Matrix is of Reduced Rank

Variable Coefficient Std. Error T-Statistic Prob.

BF1 -0.000189 7.24E-05 -2.606001 0.0123
BF2 -0.095743 0.063699 -1.503063 0.1397
BF3 -0.038227 0.023871 -1.601415 0.1161
BF4 -0.447476 0.185872 -2.407446 0.0201
BF5 0.613113 0.101265 6.054518 0.0000
BF6 0.135577 0.047582 2.849346 0.0065
BF7 0.322696 0.147056 2.194371 0.0333
BF8 0.037879 0.014103 2.685799 0.0100
BF9 0.363546 0.213244 1.704840 0.0950
BF10 -0.004240 0.005509 -0.769649 0.4454
BF11 3.10E-09 1.13E-08 0.274601 0.7849
BF12 -0.003528 0.001869 -1.887895 0.0654
BF13 -1.894962 0.583103 -3.249791 0.0022

BF14 1.39E-07 4.20E-08 3.297850 0.0019
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Table 3- Continued.
Total Panel (Unbalanced) Observations: 72
White Cross-Section Standard Errors & Covariance (df. Corrected)
Warning: Estimated Coefficient Covariance Matrix is of Reduced Rank

Variable Coefficient Std. Error T-Statistic Prob.

BF15 -1.04E-07 3.71E-08 -2.806897 0.0073
BF16 -0.005072 0.012355 -0.410495 0.6833
BF17 -9.07E-07 2.26E-07 -4,020899 0.0002
BF18 1.741541 0.292519 5.953591 0.0000
BF19 4.78E-08 2.06E-08 2.318488 0.0249
C -0.249263 0.110636 -2.253006 0.0291

Effects Specification
Period Fixed (Dummy Variables)

R-squared 0.937710 Mean dependent var -0.090825
Adjusted R-squared 0.905210 S.D. dependent var 0.575286

S.E. of regression 0.177119 Akaike info criterion -0.353807
Sum squared resid 1.443066 Schwarz criterion 0.442911

Log likelihood 37.56016 Hannan-Quinn criter. -0.036978
F-statistic 28.85326 Durbin-Watson stat 2.004632

Prob(F-statistic) 0.000000
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NPL = —0.249263 — 0.0001BF1 — 0.447BF4 + 0.613BF5 + 0.135BF6 + 0.322BF7
+ 0.037BF8 — 1.894BF13 + 0.00000013BF14 — 0.000000104 = BF15 )
— 0.000000907BF17 + 1.741BF18 + 0.000000047BF19.
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Figure 3- NPL figure in the facility allocation model (Percentage).
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Table 4- Descriptive statistics of company variables.
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Table 5- Summary of model fit in multiple steps.

Model Summary

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 37.093% 0.677 0.902
2 37.093% 0.677 0.902
3 37.5372 0.676 0.901
4 39.3482 0.671 0.895
5 41.862% 0.666 0.888

Estimation terminated at iteration number 20 because maximum iterations has been reached.
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Table 6- Classification table results in multiple steps.
Classification Table?

Observed Predicted
NP
0.00 é.o Percentage Correct
Step 1 NP 0.00 66 6 91.7
1.00 3 69 95.8
Overall Percentage 93.8
Step 2 NP 0.00 66 6 91.7
1.00 3 69 95.8
Overall Percentage 93.8
Step 3 NP 0.00 66 6 91.7
1.00 3 69 9538
Overall Percentage 93.8
Step 4 NP 0.00 66 6 91.7
1.00 3 69 95.8
Overall Percentage 93.8
Step 5 NP 0.00 66 6 91.7
1.00 3 69 9538
Overall Percentage 93.8

*The cut value is.500.
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Table 7- Coefficients of independent variables affecting the dependent variable.
Variables in the Equation
B S.E. df  Sig. 95% C.l1.for XP(B)
Lower Upper
CF1 2 0.036
CF1(1) 17957 5817.691 1 0.998 0.000
CF1(2) 40.282 7313705 1 0.996 0.000
Step 5° CF4(1) -20.677 4901458 1 0.007 0.000
CF5 2 0.046
CF5(1) -20.145 4432240 1 0.996 0.000
CF5(2) -22.416 4432240 1 0.996 0.000 .
CF7 -.047 .019 1 0.013 1.010 1.087
Constant -19.329 5817.691 1 0.997 Constant  -19.329

*Variable(s) entered on Step 1: CF1, CF2, CF3, CF4, CF5, CF6, CF7, CF8.
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NP = —19.329 + 17.957 CF1(1) + 40.282 CF1(2) — 20.677 CF4(1) — 20.145 CF5(1) )
—22.416 CF5(2) — 0.047 CF7.
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Table 8- Descriptive statistics of economic variables.
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Table 9- Regression coefficients of the final model.

Coefficients?

Unstandardized Coefficients  Standardized Coefficients

Model B Std. Error Beta t Sig.
1 (Constant)  -235702.065 96200.533 -2.450  0.034
EF1 841.955 59.463 .976 14.159  0.000
2 (Constant)  691690.260 236023.887 2931  0.017
EF1 1072.870 67.931 1.244 15.793  0.000
EF4 -32.964 8.112 -.320 -4.064  0.003
3 (Constant)  5288083.699 1516257.295 3.488  0.008
EF1 849.897 87.988 .985 9.659  0.000

! Stepwise
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Table 9- Continued.

Coefficients?

Model Unstandardized Coefficients Standardized Coefficients
B Std. Error Beta t Sig.
EF4 -33.561 5.853 -.326 -5.734  0.000
EF9 -38282949.662 12548953.476 -.280 -3.051 0.016
4 (Constant) 13762378.761 3706595.516 3.713 0.008
EF1 1054.127 109.419 1.222 9.634 0.000
EF4 -14.681 9.079 -.143 -1.617  0.150
EF9 -54285876.374 11917761.757 -.397 -4.555 0.003
EF6 107342.263 44434951 -.515 -2.416 0.046
5 (Constant) 18505653.183 2484022.261 7.450 0.000
EF1 1146.782 102.191 1.329 11.222  0.000
EF9 -63234306.565 11571269.462 -.462 -5.465 0.001
EF6 169192.180 24791.874 .812 6.825 0.000
6 (Constant) 14101599.404 2127300.942 6.629 0.000
EF1 944,754 91.594 1.095 10.315  0.000
EF9 -3374426.927 7872167.442 -.499 -8.663 0.000
EF6 94264.497 28061.496 453 3.359 0.012
EF8 3374426.927 1020352.761 .185 3.307 0.013

*Dependent Variable: TL.
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Figure 4- Model for allocating facilities to industrial units (research findings).
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