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Abstract :
Liquidity is a fundamental element to ensure a bank:«s ability to meet its financial

obligations and maintain financial stability. This study aims to assess the
effectiveness of quantitative methods in enhancing bank liquidity« using the case of
the Bank of Agriculture and Rural Development (BADR). The analysis is based on
monthly data from January 1¢ 2022« to December 31¢ 202¢5 sourced from Bloomberg.

To achieve the study«s objectives« an experimental approach was adopted by
applying the Box & Jenkins model through the statistical software EViews 13to
forecast liquidity demand. The findings reveal that quantitative models offer greater
accuracy in prediction compared to traditional approaches« with the Box-Jenkins
model proving to be the most suitable for short-term liquidity forecasting.

Keywords: Liquidity« Quantitative Methods« Banks« Bank of Agriculture and
Rural Development< Box-Jenkins Model.
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Management on Financial Performance of Banks in the UK.
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Using Recurrent Neural Networks.
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Empirical Panel Data Analysis.
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1.003.755.172 832.711.435 313.755.132 s
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936 219 036 835.124.467 328.433.166 il ga
973 300 354 836.976.665 369.121.028 </
1084 191 991 860.003.942 683.147.159 i
1083 626 258 851.206.486 689.422.514 gy
1144 198 563 8589.584.843 735.412.893 pad g
1112 456 146 916.064.023 672.700.019 et
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Diate: 05/09/25 Time: 15:21
Sample: 2022001 2024M12
Included observations: 36
Autocorrelation Partial Carrelation A PAC Q-5tat  Prob

|

0D 00 =] O M f= La b =

0.834 0834 2v211 0.000
0739 0141 49187 0.000
0723 0253 70845 0.000
0595 -0.282 85979 0.000
0523 0076 98.066 0.000
0.489 -0.008 10898 0.000
0.395 -0.060 116.34 0.000
0327 -0.047 121.56 0.000
0.254 -0134 12482 0.000
10 0180 0021 12653 0.000
11 0113 -0.091 12722 0.000
12 0.028 -0.092 12727 0.000
13 -0.042 -0.063 12737 0.000
14 -0.082 0.032 12780 0.000
15 -0.098 0141 12543 0.000
16 -0.142 0113 12982 0.000

u|
[

_uuuUUUHHHHH

[
O
O
O

EVIEWS 13 74U » Jleatiny Qllall alae) (4

Calias L) ol A8l Jlae 7 la a& 13N Lol W) Al a8 (ff LidaaW 13) Al 8
olaiV A jo s g1 a s QB K Aad 3300 ae o an (il Ll s uall (e L gina
B eyt AL () 5 aladl

Juia¥l of a3 Wild | jung-Box Jiall (e Q-statistics dsbasy) caws o
Jalrall saa) o e et A (ALl daca All) Hy Jasi UL 5 50% (e sl LY
ALl s (e Uaddl 5 )5y llin ud UL jiall e caling 1A Lol Y
Ayl WA YA (pe 2SS Coga 3 jitua yae daia )

A ) AR ¢ (2-1)dgaa)
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Mull Hypothesis: X has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.414588 0.0066
Test critical values: 1% level -4 243644

5% level -3.544284

10% level —3.2045@

*Mackinnon (1996) one-sided p-values.

Yariable Coefficient Std. Error t-Statistic Prob.
#-1) -0.754460 0170902  -4.414589 0.0001
C 4 32E+08 QeT22296 4514213 0.0001

"@TREND("2022M017) 11998063 2957507. 4056816 D.DE

s ADF )Lid) cou 5 8 pe duie 3l alide o Jaadl Jo ) jaiay) HWAY) A (e
ALalill (e alall olai¥) & 5 Alidisy 2 58 3 aladl olad¥1 A jey il dale b Sl

b LS alall
+ Caoldl) alady) culd Aladead) pals ¢ (3-1) Jgandl

Dependent Variable: X
Method: Least Squares
Date: 05/0925 Time: 16:15
Sample: 2022M01 2024M12
Included observations: 36

Variable Coefficient Std. Errar t-Statistic Praob.

C 5.63E+08 20476958 2747983 0.0000
[@TREMND 16116621 1006185, 16.01755 0.0000

..é’_fw/é’_,w/’auﬂ/u-b Jaad olady/ ‘U/j/ K'Y d.]/ °

s Y IS b pinda ; (3-1) JSd)
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150,000,000
100,000,000

50,000,000

o

-150,000,000

| I 1 vV Il 1 v

2022 2023 2024

At g 5 Ui Ladey 8 ytune e U ALl (o J 51 i€y Q) JSEN DA (50 @
JiaY) 73 gl HLR) o3 (s dda (e A ) EYT HLERL GV 4 s g alall ola3Y)
: A5 AIC; SC; HQ e Jleaindy

oladf (y gti) =Xt Adedeal! LAY LIS/

TREND _kis/ obu: (4-1) Jssadf

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4 414589 0.0066
Test critical values: 1% level -4 243644
5% level -3.544284
10% level -3.204699

Wariable Coefficient Std. Error t-Statistic Prob.

KT-1) -0. 754460 0170902  -4.414589 0.0001

C 3616123 21570838 01676349 0.86749

" @TREND("2022M01")  -161288.0 1045157, -0.154320

C 88 O 2 (5-1) o)

U.E?R

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.483533 0.0011
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
Variable Coefficient Std. Errar t-Statistic Prab.
KT(-1) -0.754772 0168343  -4.483533 0.0001
C 7130502 103977749 0.068577

EI.EId-ETZ,)

XT oy 2 (6-1) Joadl J gl
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t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-4 550273 0.0000

Test critical values:

1% level
5% level
10% level

Dlialy V) a s Al guliall LS yally 3L Y g 5 e dgie 1 Aledidd) o (e ST a2y
:Jie¥) zasaill sy AIC ; SC 5 HQ Unbase Jlexinly Jia¥) 3 saill

ARMA zdgaicld JLad) ol - (7-1) (Jotal/ ] ganl)

Dependent Variable: XT

-2 632688
-1.950687
-1.611059

Method: ARMA Conditional Least Squares (Gauss-Mewton / Marquardt

steps)

Date: 05/08/25 Time: 16:31
Sample: 2023M06 2024012

Included observations: 19

Failure to improve likelinood (non-zero gradients) after 29 iterations
Coefficient covariance computed using auter product of gradients
MA Backcast: 2023M03 2023M05

Yariable Coefficient Std. Error t-Statistic Prob.

AR(1) 1.620123 0.058891 27 51057 0.0000

AR(Z2) -0.877758 0.054754  -17.85733 0.0000

MALT) -1.886565 0226502  -B.770647 0.0000

MALZ) 1.698161 0.296902 5719603 0.0001

MAL3) -0.543096 0186206  -2.916643 0.0113
R-squared 0532626 Mean dependentvar -1992812.
Adjusted R-squared 0289090 sS.D. dependentvar 52041373
S.E. of regression 40341630  Akaike info criterion 33.08460
Sum squared resid 2.28E+16 Schwarz criterion 33.33314
Log likelihood -356.8037  Hannan-Cluinn criter. 3812666
Durbin-Watson stat 1.733496

ton JiaY) 23 saill Wl 3 ) 5Saall julaall Candill Y glae 3oy L Ladey @
Xt=al xt-1 + a2 xt-2 + Bl et-1 + B2 et-2 + B3 et-3
Sl slaall JS5 AIC . SC . HQ 2 W 0 s ARMA(2.3) : 0¥

ARMA Jl)i'&ﬂ/ 5‘,1-7/44':4:1@_{% iada s (4_1) Jsad)
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XT: Inverse Roots of AR/MA Polynomial(s)

1.5

1.0

0.5

AR roots 0.0
MA roots

-0.5

-1.0

-1.5

-1

3 A0y Jaly L@l S ¥ dhaa joda dgag aae JSAN PR e Ba3 ) e

0 1

(-11) BB

Al AW BLY) Sy 22 (8-1) Jotal) Lol
Autocarrelation Partial Carrelation AC PAC Q-5tat  Prob
IO | IO I 1 -0160 -0160 05652 0452
(| 1 (N I 2 -0.056 -0.084 06 0726
I o 1 I I 3 0086 0065 08229 (0.844
(N | I I 4 0027 -0.007 08428 0933
I I I T 1 5 0034 0040 08759 04972
I /1 I /11 6 0312 0329 38660 0695
(I | IO I 7 -0234 -0138 56883 04577
(I | (N - I g -0237 -0.311 7.7250 0.461
I o 1 (I I 9 0096 -0.059 8.0833 0525
(N 1 (N I 10 -0.081 -0.076 8.3822 0.582
I 1 I I 11 0.011 -0.011 8.3883 0.678
(N | IO I 12 -0.082 -0185 87690 0723
Ljung-Box Jid! (e Qdii 4liasy) cuaa

Alsdl o S & el 2 (5-1) JSd

3513 I3 55y L) o ) sl ALl 3 g g e (ml Asatal) daa il 028
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w N o,
i gad (i
6
Series: Residuals
5 Sample 2023M06 2024M12
Observations 19
4 S
Mean 7328194,
3 Median 6860710.
Maximum 74856054
> Minimum -58293254
Std. Dev. 34772206
Skewness -0.051490
1 - Kurtosis 2.400968
0 Jarque-Bera  0.292476
-5.0e+07 0.02500 5.0e+07 L.
Probability 0.863952
Heteroskedasticity Test: ARCH
F—st%stic 0477704 Prob. F{1,16) 0.4904
Obs*R-squared 0521836 Prob. Chi-Square(1) 04701

ARCH ilias g0 Y

M Juadl) 4ol

k1) Al Al oy e A ) (e Lnl) bl (Barkaty U Jomll 24 3
e\d&:u.u\ (‘SL“S elnl) Jata 4l gl Mé\}& L_eja_ﬁ\(—ﬁ&g; (013 ol Sy —
2025 4l A sl (5 siuay 505l Caagy BoX-Jenkins gz 3 s«
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