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Reality of Cash leakage rotation in Central Bank of Iraq- Basra
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(Box-Jenkins)for the period (2015-2016)
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General Director head of Research division
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Abstract :

The current study deals with one of the problems facing the banking systems in developing countries.
and widely in countries that suffer from instability such as Iraq. and the difficulty of controlling the
border. which makes it easier to transfer the currency abroad. This study is divided into two parts. The
first part discusses the meaning of cash leakage. its main indicators. causes. and its effect on the
economy. The second part of the study included a description of the reality of the currency leakage (the
Iragi Dinar and the US Dollar) By using monthly data on the variables (the amount of the withdrawal
&the amount of the deposit) and through them the amount of cash leakage was calculated for the
period (2015-2016) « The study found that the rate of change in leakage growth is stable and increasing
during the studied period for the dinar and the dollar. which indicates that the cash leakage will increase
in the future. which was achieved by predicting Using the Box-Jenkins model. where the results of the
forecast indicate an increase in the cash leakage during the predicted period. Which requires taking
measures to control the border to prevent the leakage of currency « And the implementation of reform
policies in the banking sector to increase its effectiveness in attracting capital and restore investor's

confidence in this important economic sector.
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34.41697

8.609876 60.81112

-51.9792

50.57156

-80.0113
23.4839

2015

154.2928

35.87892 3.810882

60.81812
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117.0499

25.21164

-2.23725

6.971169 -13.0331

5.019732
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71.15934
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3.658848 -0.67068
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-0.00316

0.346527
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19.16259

25.21164

Byadl 58 — 3 all (3S,U il bl (e slexe¥L (Eviews9) w5l :yiuall

[135




(2016-2015) 5.0l (Box-Jenkins) duziie Jloaiuls 4y 34dls 8 iaddl §53- §lyall S0 clidl § uaidl opuds (ilygs 231
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el (e 058 Ay,S5 Adee (2 st Glan ! z3ses sl Bules Oly ziges el (2 34ixl) Jo¥1 Bslasell o
el e d5)ud 7 dgeill o gi (e HLiisly g 3geddl 1puds 7 3l
:model identification dleell dloall 2bilod @I 7 390l dyuzes -1
<3y Sbled) aylyanal jamd (2 @MU z3gedl wuxd) J9¥1 s5lasdl (yla(box-jenkins) #Sia wSoy duzmd
ULl OF Ot @) Al Aadiad ! HLATI @anyg (Ljung-Box Q-Statistic) adgs (uSss Q Beliax] e slazeLy
Slasidl &z dpuzes 1 JEod @3 (g (o) Yol @hadl sluadly (guad) oyl il o JSd9 880w
Gl Gl blsdly Gl Llsdl sy blal 4lae I (e cI3g (q) 48l blug¥l dxya9 (p) SiI)
enk5 s z 3l ctm asg ] ey IS5y @MU 2 350l ot 3 Il il olss e slaze¥ly
OIS FRYVEL
(8) Jsad!
ol gudidl qoyudld it 10T ol ¥l 10 Il ¥ adls

Date: 02/26/17 Time: 17:20
Sample: 2015M01 2016M12
Included observations: 24

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.278 0.278 2.0988 0.147
0.331 0.275 5.1995 0.074
0.096 -0.055 5.4734 0.140
-0.000 -0.118 5.4734 0.242
-0.103 -0.109 5.8230 0.324
-0.042 0.047 5.8856 0.436
-0.234 -0.188 7.8897 0.342
-0.052 0.048 7.9964 0.434
0.014 0.162 8.0046 0.534
10 -0.050 -0.098 8.1181 0.617
11 -0.214 -0.342 10.313 0.502
12 -0.061 0.050 10.504 0.572
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(2) Jguzdt
okl 5l oyl el 2 3Laild S0 ol o8 sLis Lo oud

Madel Selection Criteria Table
Dependent Variable: L

Date: 02/26/17 Time: 01:07
Sample: 2015M01 2016M12
Included observations: 24

Model LogL AIC* BIC HQ

(0,2)(0,0) -642.328232 53.860686 54.057028 53.912776
(0,0)(0,0) -644.528566 53.877380 53.975552 53.903425
(1,0)(0,0) -643.540973 53.878414 54.025671 53.917482
(2,0)(0,0) -642.663623 53.888635 54.084978 53.940725
(0,1)(0,0) -643.909774 53.909148 54.056405 53.948215
(1,1)(0,0) -643.125703 53.927142 54.123484 53.979232
(0,3)(0,0) -642.328229 53.944019 54.189447 54.009131
(1,2)(0,0) -642.328231 53.944019 54.189447 54.009131
(3,0)(0,0) -642.604559 53.967047 54.212474 54.032159
(2,1)(0,0) -642.631611 53.969301 54.214729 54.034413
(3,1)(0,0) -641.750791 53.979233 54.273746 54.057367
(0,4)(0,0) -642.007674 54.000640 54.295153 54.078774
(1,3)(0,0) -642.325513 54.027126 54.321640 54.105261
(2,3)(0,0) -641.327003 54.027250 54.370849 54.118407
(4,0)(0,0) -642.390138 54.032511 54.327025 54.110646
(2,2)(0,0) -642.545265 54.045439 54.339952 54.123573
(4,1)(0,0) -641.716426 54.059702 54.403301 54.150859
(1,4)(0,0) -642.306056 54.108838 54.452437 54.199995
(4,4)(0,0) -639.456986 54.121416 54.612271 54.251640
(3,2)(0,0) -642.491972 54.124331 54.467930 54.215488
(4,2)(0,0) -641.646469 54.137206 54.529890 54.241385
(3,4)(0,0) -640.649733 54.137478 54.579248 54.254679
(4,3)(0,0) -640.653439 54.137787 54.579557 54.254988
(3,3)(0,0) -641.654044 54.137837 54.530522 54.242016
(2,4)(0,0) -641.713133 54.142761 54.535446 54.246940

Byadl gy8 — § yall 538 L1 elidl Sbily e slaie¥l (Eviews9) gl : jusall
Box-) S (S92 Ao § ALl Bglasedl I Jaihs A3 dludud! SLLed @M 7 3 g0ill capiogs iy
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Dependent Variable: L

Method: ARMA Maximum Likelihood (BFGS)

Date: 02/26/17 Time: 01:03

Sample: 2015M01 2016M12

Included observations: 24
Convergence achieved after 9 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 3.39E+11 4.04E+10 8.401893 0.0000
MA(1) 0.176053 0.154550 1.139132 0.2681
MA(2) 0.504806 0.241310 2.091935 0.0494
SIGMASQ 1.01E+22 3.39E+21 2.971185 0.0075
R-squared 0.188156 Mean dependent var 3.37E+11
Adjusted R-squared 0.066379 S.D.dependentvar 1.14E+11
S.E. of regression 1.10E+11 Akaike info criterion 53.86069
Sum squared resid 2.42E+23 Schwarzcriterion 54.05703
Log likelihood -642.3282 Hannan-Quinn criter. 53.91278
F-statistic 1.545092 Durbin-Watson stat 1.882141
Prob(F-statistic) 0.233820
Inverted MA Roots -.09+.71i -.09-.71i

Baddl g8 — 3 yall 5,01 il oibily e sleac¥l (Eviews9) sl : jusall
Sl Lol e (e ila ¥ z350ill ()ly @il Copundll § lpaall ol % 18) diwd Lo 7390l 7, 3
Lalal &wddly Jll ISy Lgins alaill Aalas cliSs (2) G J81 (Durbin-Watson) uils 90 dasd ool Lo
Shlasl (py Lzl oo AN Shasell JI Jaths 7 350ill hpmgT > oo aSTally el aibolall 3lgll
Al ellasl o) poad) 28 Joud @3 31 Lo £5955 7 350l (oo gall Blgs oof (9) S oty 31 o sl
(%5) o #S! (Jarque-Bera (J-B)) O alaas¥l ogall 0¥ elizg (Lagddo 3535 5,04l

(9) Jsead!
ol z 39l 3lgd (ardatl a39d (J-B) L |

-2.0e+11 -1.0e+11 500000. 1.0e+11
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2.0e+11
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Series: Residuals
Sample 2015M01 2016M12
Observations 24

Mean -9.94e+08
Median 1.21e+10
Maximum 2.07e+11
Minimum -2.0le+11
Std. Dev. 1.03e+11
Skewness 0.152829
Kurtosis 2.613529
Jarque-Bera 0.242787
Probability 0.885685
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(4) Jguz!
(4) o>
il 7 dgaidl Qg bl il s lis | sl
Heteroskedasticity Test: ARCH

F-statistic 0.222060 Prob. F(1,21) 0.6423
Obs*R-squared 0.240664 Prob. Chi-Square(1) 0.6237
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Geiald (1) A Lad) 3ol § lualddl pusezuy g4l (static Forecasting) oSLudl 3l o gdall (o Sl g4l
laaline e slexe¥l (t42) 54l 3 sl puaas 3 Ll Haall zigaidl alasiwl @3 o (t+1) 2l 3
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7E+11
Forecast: LF_DYNAMIC
6E+11 | e Actual: L
o Forecast sample: 2015M01 2016M12
SE+11 4 Included observations: 24
JE+11 | Root Mean Squared Error 1.11E+11
Mean Absolute Error 9.55E+10
3E+11 | Mean Abs. Percent Error 45.42923
Theil Inequality Coefficient 0.160466
2E+11 | Bias Proportion 0.000289
Variance Proportion 0.999706
e Covariance Proportion 0.000005
OE+00 Theil U2 Coefficient 1.076580
T 1l T '|||' ! VIV‘ t | T 1 T '|||' ! VIV‘ Symmetric MAPE 31.32937
2015 2016
‘ —___ LF_DYNAMIC ____. +2 S.E. ‘
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(B-11) JS&
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8E+11
Forecast: LF_STATIC
7E+11 |
N / \ Actual: L
BE+LLY S/ | | Forecastsample: 2015M01 2016M12
5E+11 | ) Included observations: 24

’ Root Mean Squared Error  1.02E+11
4B Mean Absolute Error 8.46E+10
3E+11 Mean Abs. Percent Error 36.86278
2E+11 | Theil Inequality Coefficient  0.146552

. Bias Proportion 0.000097
i 2 N —

S , ¥ Variance Proportion 0.319072
0E+00 | Covariance Proportion ~ 0.680831
1E+11 N Theil U2 F:oefhment 0.732022
Il I v It 1 v Symmetric MAPE 28.21900

2015 2016

‘ —__LF_STATIC ———_ +2 S.E. ‘
B dl g,8 — 3 yall (S, el eulily (e slaxe¥L (Eviews9) @l yuuall

ozl Hode cilanye awgie olide pd 31 gl 485 Luplie w5l on Aslall @ cpas,lall on alslaclly
O 3] 1da 2eyd &ylae ey guiall Lad¥l 2 deosnudl 23kl ol J) J8¥1 (Root Mean Square Error )
z9\559 (Theil inequality Coefficient) sa alslaall ;3% Lolially (SLadl sl wie (81 diaid o) daes (pras,lall
0eilly uadindl @il s Bomall ol e Joy 10 01 yarall Aglus diesd 00555 Lasind 190 (s 52501 Ila 208
08 a5l Aglce diass o 131 Lal o3l e Lo (olasas Lesuds Zagdll ey Legtl 61 Trdo g9l e il
8 5 428 O i (A1) ¢ (B11) JSCAl) § elesll s R gl R kel Aduske o) L1 iy 1a
Sealiondl (e Lt SLl 3l ol J) da Les Sl uoiitll e oSLadl pazall 3 ST JSi sdsall
ol Sl 7z 3geilly (guudd) lALl aliadly culid! Aad 9 szl Aud Lo a3l 1A (555 Lualie clliag
@ Lo Ll @l Lsging Audiamt) @uall bawsio o ewdll o) (de Jus (Bias proportion) sl dud Ao
2 L L) @ually daandl @uall augie o Bezall o) JI sdd (Slad) 500l die diaid o) cn> @ (%0.02)

oSLdl il Jast) 451 4250 g9 (% 0.009)
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob

|

O~NOOTDh WN P

0.484 0.484 6.3587 0.012
0.305 0.092 9.0001 0.011
0.404 0.296 13.841 0.003
0.228 -0.102 15.456 0.004
0.075 -0.092 15.640 0.008
-0.039 -0.207 15.692 0.016
-0.160 -0.166 16.635 0.020
-0.253 -0.155 19.125 0.014
-0.218 0.052 21.096 0.012
10 -0.375 -0.227 27.380 0.002
11 -0.509 -0.232 39.792 0.000
12 -0.214 0.226 42.173 0.000
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Model Selection Criteria Table
Dependent Variable: L

Date: 02/26/17 Time: 20:30
Sample: 2015M01 2016M12
Included observations: 24

ol

Model LoglL AIC* BIC HQ
(4,2)(0,0) -423.042875 35.920240 36.312924 36.024419
(1,0)(0,0) -429.910212 36.075851 36.223108 36.114918
(0,1)(0,0) -430.232247 36.102687 36.249944 36.141755
(4,1)(0,0) -426.334427 36.111202 36.454801 36.202359
(3,0)(0,0) -428.400412 36.116701 36.362129 36.181813
(1,1)(0,0) -429.412938 36.117745 36.314087 36.169834
(2,0)(0,0) -429.753437 36.146120 36.342462 36.198209
(0,3)(0,0) -428.805065 36.150422 36.395850 36.215534
(1,3)(0,0) -427.897925 36.158160 36.452674 36.236295
(0,4)(0,0) -427.900590 36.158382 36.452896 36.236517
(4,4)(0,0) -423.975581 36.164632 36.655488 36.294856
(0,2)(0,0) -430.231176 36.185931 36.382274 36.238021
(4,0)(0,0) -428.315714 36.192976 36.487490 36.271111
(3,1)(0,0) -428.345507 36.195459 36.489972 36.273593
(1,2)(0,0) -429.411954 36.200996 36.446424 36.266108
(2,1)(0,0) -429.412800 36.201067 36.446495 36.266179
(3,2)(0,0) -427.423189 36.201932 36.545531 36.293089
(4,3)(0,0) -425.516954 36.209746 36.651516 36.326948
(2,2)(0,0) -428.879795 36.239983 36.534496 36.318117
(2,3)(0,0) -427.891207 36.240934 36.584533 36.332091
(0,0)(0,0) -433.305213 36.275434 36.373606 36.301479
(1,4)(0,0) -428.626758 36.302230 36.645829 36.393387
(2,4)(0,0) -427.705844 36.308820 36.701505 36.413000
(3,4)(0,0) -427.286605 36.357217 36.798987 36.474419
(3.,3)(0,0) -431.490229 36.624186 37.016870 36.728365

Bpadl g8 — & yall GSL clidl @bl e slexe¥L (Eviews9) @il yuuall
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Akaike Information Criteria (top 20 models)
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Dependent Variable: L

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 03/07/17 Time: 00:49

Sample: 2015M01 2016M12

Included observations: 24

Convergence not achieved after 500 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
(@ 69395667 1389274. 49.95103 0.0000
AR(1) 1.544292 0.306036 5.046111 0.0001
AR(2) -0.807874 0.517547 -1.560967 0.1381
AR(3) 0.634446 0.463069 1.370090 0.1896
AR(4) -0.524146 0.265385 -1.975042 0.0658
MA(1) -1.960452 19.84846 -0.098771 0.9225
MA(2) 0.995168 20.08480 0.049548 0.9611
SIGMASQ 7.80E+13 1.57E+15 0.049725 0.9610
R-squared 0.722747 Mean dependent var 68080222
Adjusted R-squared 0.601449 S.D.dependentvar 17136567
S.E. of regression 10818462 Akaike info criterion 35.92027
Sum squared resid 1.87E+15 Schwarzcriterion 36.31295
Log likelihood -423.0432 Hannan-Quinn criter. 36.02445
F-statistic 5.958446 Durbin-Watson stat 1.902870

Prob(F-statistic) 0.001532

Bpadl g8 — 8 yall (S, clidl lily (e sleae¥L (Eviews9) mls @ yauall

ols gadl Coyudll § Sl o (% 72) i o z 350l 7 31 bleal) i 5ol 7 300l o) i 31
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Ol LS (%1) Lgins Sotusy SIAS ayly Busly el plolall saall 2yl delal Al Jlndl cliSy 2gine
liledd 7 3g0ll 2o JI pda Lew 2l Ligina (F) 8slias]

sl Blgs ol (16) Ul (s 31 o gl ilylizs | (g AN Bglasell Ja11s 7 390l hpmgs (e (3o STally
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(16) sl
Sl z3gail] apdadl as3eill ()-B) sl |
5
Series: Residuals
Sample 2015M01 2016M12
44 Observations 24
Mean 760539.6
3 Median 1682330.
Maximum 12619615
) Minimum -13976489
b Std. Dev. 7190564.
Skewness -0.403451
1] Kurtosis 2.510229
Jarque-Bera  0.890968
0 Probability 0.640514

-1.5e+07  -9999975 -4999975 25.0000 5000025 1.0e+07 1.5e+07
5 aaddl §,8 — 3all G bl bl e sleaxedl (Eviews9) zbis :yuall
Aol oo J31 (0.58) dgucell Aagdll (3f Loy ¢ bl uiles pue ACaw (o Gilay ¥ z3geall ol ol LeS
G ot LSy . Luilmia Al 3lsy (nlis o) e pais @I puall dunyd (ad) (S M (0.63) Adgaze)
(6)Jgut!

(6)Jga

S| 29l 5l 7 3 geid crabdl (il las | il
Heteroskedasticity Test: ARCH

F-statistic 0.584093 Prob. F(3,17) 0.6336
Obs*R-squared 1.962315 Prob. Chi-Square(3) 0.5803

Bpadl g8 — 8 yall (S, clidl lily (e sleae¥L (Eviews9) @ls @ yauall
ol z3geld gaall slanl J) pada Leo By51adl o 39> myls i doga ¥ 31 Bus ) 8,50
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Inverse Roots of AR/MA Polynomial(s)
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T T Forecast: LF_DYNAMIC

/ Actual: L

Forecastsample: 2015M01 2016M12
Adjusted sample: 2015M05 2016M12
Included observations: 20

Root Mean Squared Error 15778005
Mean Absolute Error 13474514
Mean Abs. Percent Error  20.19767
T Theil Inequality Coefficient 0.110767
Bias Proportion  0.001436
Variance Proportion  0.352636
Covariance Proportion 0.645928

Theil U2 Coefficient 1.030147
2016 Symmetric MAPE 19.34569

‘ —__ LF_DYNAMIC ____. +2SE. ‘
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S0 Mol il o yandl] S L gl
140,000,000
Forecast: LF_STATIC
120,000,000 | Actual: L
i A Forecastsample: 2015M01 2016M12
100,000,000 |

Adjusted sample: 2015M05 2016M12
Included observations: 20
Root Mean Squared Error 10914850

80,000,000 |

60,000,000 | Mean Absolute Error 8901157.

Mean Abs. Percent Error  12.40473

40,000,000 1 e Theil Inequality Coefficient 0.077800
20,000,000 | Bias Proportion 0.049398

Variance Proportion 0.122724

0 —_— Covariance Proportion 0.827878

: i W ! 1 . v Theil U2 Coefficient 0.637643

2015 2016 Symmetric MAPE 12.73693
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