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Using the Box-Jenkins methodology To analyze
and forecast the general trend of the ratio
of non-performing loans to total loans

(An applied study on private banks in the Syrian Arab Republic)
For the period 2009-2018

Dr. Yasser Aljundi’

Abstract

Banks are formed in general and private an important space in the
economic life of countries, and hence the banking performance is of
great importance to strengthen the financial system, Since loans are
considered the largest item in the bank’s assets and the most exposed
to risk accordingly, loans are considered as an indicator of the
efficiency of the bank’s performance, negatively or positively

Based on the above, a study of the ratio of non-performing loans to
total loans granted in banks is considered one of the most important
indicators of the efficiency of the banking industry, Therefore, the
importance of this research came in proposing a mathematical model
that enables those interested to study the general trend of this ratio
and to find the best model for forecasting using the Box Jenkins
method. In the analysis of time series to study the movement of the
ratio of non-performing loans to total loans, especially in private
banks in the Syrian Arab Republic.

Keywords: Time Series Analysis, Box-Jenkins, Arima Models,
Forecast, Stability.

* Applied statistic section- Faculty of Economic, Damascus University.
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sl
Giayl) panaga dualdl) Cijlaall (o Agdical) libally J gand)
NPL PLL
2009 0.0327 2.420254
2010 0.0773 2.251205
2011 0.2446 11.90525
2012 0.3846 11.55986
2013 0.4268 7.97328
2014 0.4173 7.696373
2015 0.4118 8.410435
2016 0.4183 8.786574
2017 0.57 7.576658
2018 0.642 10.06821
(1) gale
Dependent Variable: NPL
Method: Least Squares
Sample: 1 10
Included observations: 10
Prob. t-Statistic Std. Error Coefficient  Variable
0.5230 0.667867 0.050060 0.033433 C
0.0001 7.416765 0.008068 0.059838 T
0.362540 Mean dependent var 0.873033 R-squared
0.193894 S.D. dependent var 0.857162 Adjusted R-squared
-2.212197 Akaike info criterion 0.073280 S.E. of regression
-2.151680 Schwarz criterion 0.042960 Sum squared resid
-2.278584 Hannan-Quinn criter. 13.06098 Log likelihood
0.908422 Durbin-Watson stat 55.00840 F-statistic

0.000075 Prob(F-statistic)
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(2) @ale
Dependent Variable: NPL
Method: Least Squares
Sample: 1 10
Included observations: 10
Prob. t-Statistic Std. Error Coefficient Variable
0.0006 5.425715 0.055011 0.298476 C
0.0367 2.503575 7.34E-06 1.84E-05 EXP(T)
0.362540 Mean dependent var 0.439300 R-squared
0.193894 S.D. dependent var 0.369213 Adjusted R-squared
-0.726940 Akaike info criterion 0.153995 S.E. of regression
-0.666423 Schwarz criterion 0.189715 Sum squared resid
-0.793327 Hannan-Quinn criter. 5.634702 Log likelihood
0.471467 Durbin-Watson stat 6.267889 F-statistic
0.036737 Prob(F-statistic)
(3) gl
Dependent Variable: NPL
Method: Least Squares
Date: 12/04/19 Time: 18:49
Sample: 1 10
Included observations: 10
Prob. t-Statistic Std. Error Coefficient Variable
0.5091 -0.695580 0.082006 -0.057042 C
0.0181 3.067963 0.034249 0.105075 T
0.2174 -1.355317 0.003034 -0.004113 TA2
0.362540 Mean dependent var 0.899425 R-squared
0.193894 S.D. dependent var 0.870689 Adjusted R-squared
-2.245221 Akaike info criterion 0.069724 S.E. of regression
-2.154446 Schwarz criterion 0.034030 Sum squared resid
-2.344802 Hannan-Quinn criter. 14.22611 Log likelihood
1.144313 Durbin-Watson stat 31.29987 F-statistic

0.000323 Prob(F-statistic)
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(4) gala
Null Hypothesis: NPL has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=1)
Prob.* t-Statistic
0.9692 1.753308 Augmented Dickey-Fuller test statistic
-2.847250 1% level Test critical values:
-1.988198 5% level
-1.600140 10% level
*MacKinnon (1996) one-sided p-values.
(5) @ala
Null Hypothesis: D(NPL) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=1)
Prob.* t-Statistic
0.1978 -1.179460 Augmented Dickey-Fuller test statistic
-2.886101 1% level Test critical values:
-1.995865 5% level
-1.599088 10% level

*MacKinnon (1996) one-sided p-values.
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(6) Gale
Null Hypothesis: D(NPL,2) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=1)
Prob.* t-Statistic

0.0086 -3.030807 Augmented Dickey-Fuller test statistic
-2.937216 1% level Test critical values:
-2.006292 5% level
-1.598068 10% level

*MacKinnon (1996) one-sided p-values.
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(7) @ala
ARIMA(1,2,1)
Dependent Variable: NPL
Method: ARMA Maximum Likelihood (BFGS)
Date: 12/08/19 Time: 05:38
Sample: 1 10
Included observations: 10
Convergence achieved after 61 iterations
Coefficient covariance computed using outer product of gradients

Prob. t-Statistic Std. Error Coefficient Variable
0.2095 1.405367 0.265965 0.373778 C
0.1300 1.753941 0.499137 0.875457 AR(1)
0.9999 8.54E-05 11711.14 0.999988 MA(Q2)
0.9999 0.000159 34.53532 0.005497 SIGMASQ

0.362540 Mean dependent var 0.837526 R-squared
Adjusted R-
0.193894 S.D. dependent var 0.756289 squared
-0.963861 Akaike info criterion 0.095720 S.E. of regression
Sum squared
-0.842827 Schwarz criterion 0.054974 resid
-1.096635 Hannan-Quinn criter. 8.819305 Log likelihood
1.034148 Durbin-Watson stat 10.30968 F-statistic
0.008790  Prob(F-statistic)
Inverted AR
.88 Roots
Inverted MA
-.00-1.00i -.00+1.00i Roots
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0.8

0.6

0.4 |

0.2

0.0

-0.2 |

-0.4 |

-0.6

Forecast: NPLF

Actual: NPL

Forecast sample: 1 10
Adjusted sample: 2 10
Included observations: 9

Root Mean Squared Error  0.231982
Mean Absolute Error 0.211825
Mean Abs. Percent Error  50.48169
Theil Inequality Coefficient 0.369223
Bias Proportion 0.833769
Variance Proportion 0.136586
Covariance Proportion  0.029645
Theil U2 Coefficient 1.105193
Symmetric MAPE 68.88701

(8) gale

ARIMA(122)
Dependent Variable: NPL
Method: ARMA Maximum Likelihood (BFGS)
Date: 12/08/19 Time: 05:42
Sample: 1 10
Included observations: 10
Convergence achieved after 14 iterations
Coefficient covariance computed using outer product of gradients
Prob
t-Statistic Std. Error Coefficient Variable
0.142
9 1.736901 0.201868 0.350624 C
0.207
8 1.446111 0.474549 0.686250 AR()
0.293
3 1.173905 0.924645 1.085446 MA()
0.905
3 0.125121 3.890250 0.486751 MA(2)
0.158
3 1.657775 0.002551 0.004228 SIGMASQ
0.362 Mean dependent var 0.875034 R-squared
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540
0.193
894 S.D. dependent var 0.775060 Adjusted R-squared
1.298268 Akaike info criterion 0.091960 S.E. of regression
1.146975 Schwarz criterion 0.042283 Sum squared resid
1.464235 Hannan-Quinn criter. 11.49134 Log likelihood
1.807
083 Durbin-Watson stat 8.752681 F-statistic
0.017597 Prob(F-statistic)
.69 Inverted AR Roots
-.54+.44i -.54-.44i Inverted MA Roots
1.2
Forecast: NPLF
104 e Actual: NPL
0.8 Forecast sample: 1 10
0.6 Adjusted sample: 2 10
04 - Included observations: 9

Root Mean Squared Error  0.171603

0.2 ] //—/ Mean Absolute Error 0.150671
34.89695

0.0 ] Mean Abs. Percent Error
02| Theil Inequality Coefficient 0.248013
Bias Proportion 0.770917
0.4 e S Variance Proportion 0.156029
06 Covariance Proportion  0.073054
2 3 4 5 6 7 8 9 10 Theil U2 Coefficient 0.809927
p— =T — T75E Symmetric MAPE 43.39143
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8
L6
L .4
16 |
L.2
12
.08 | | o
.04 |
.00
-.04 |
-.08 |
12 ;
2 3 4 5 6 8 9 10
— Residual Actual Fitted \
(9)Gale
4
Series: RESID
Sample 1 10
3 Observations 8
Mean 6.51e-17
Median -0.001343
2 Maximum 0.052199
Minimum -0.046438
Std. Dev. 0.028218
Skewness 0.267004
14 Kurtosis 3.145175
Jarque-Bera  0.102080
0 Probability 0.950241
-0.05 0.00 0.05

31



tal ol 2o el Al gl g ) oo D im0 5 e Jland

7.
8.
9.

el
:Aial) el -l

. Miller.j.I, Testing Cointegrating Relationships Using Irregular and Non-

Contemporaneous Series with an Application to Paleoclimate Data, Time
series journal, UK,2019 .

Chambers M. J. , Zadrozny .P. A, Econometric Modelling with Mixed
Frequency and Temporally Aggregated Data, Time series journal,
UK,2019 .

. Andrew.T.j, T.Louis, Introduction to Time Series Analysis for

Organizational Research: Methods for Longitudinal Analyses,SAGE
tournals,2016.

Dundar.S,Cokkurt.B,Soylu. Y,Mathematical Modeling At
Glance"Theoretical Study",Cankiri Karatekin University, Turky 2012.

. Sheldon M. Ross - University of Southern Californial.os Angeles,

California- Introduction to Probability Models -Tenth Edition -2010.

. Bowerman.B.L,, Richard.T.O, , Business Statistic in practice,
Bosten,2007.
Doane.D.P, Lori.E.S, Applied Statistics in Bussines and Economics, Boston, 2007.

Jiler.W.L, How charts can help you in stock market, McGraw-Hill,2004.
Bowerman.B.L, Richard.T.O, Orris.J.B, Essentials of Business Statistics,
USA, 2004.

10.Borovkova. S, Dehling. H, Renkema.J, Tulleken,H, , A potential-field

approach to financial time series modelling, Economics Modelling 2003.

11.Lang.M, Luondholm.R, The relation between security returns firm

earning and industry earnings,1996.

32



20210 338 — (37) Al - sl 5 LB o lall Bied Frdls A

g al) aalpall —Lls

ALl Zaala (A g cgiall) Judlall Eupald) Jilaill 8 Ladia ¢ pens . gshads 2= 1
2006 ¢ 3pyall e

gl Lyl ASLeall 8 agud) lead igal dnedl Allud) il caes L oliall -2
¢yl )y LB ¢ Hyjall dpe ALl Aaals Ao ¢ HiSia S50 Angia pladiuly
2003 <A gaudl

z3lailly W o &ally cile gy tiall U 5wl cgama . oyl -3
1994 ¢yl (Aplulll Ay padll ol —ciliglallg

2020/02/20:Eagl) 39,9 g
2020/03/12:¢a) s e 488)sal) yls

33



