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Introduction

TUBAN REGENCY

Tuban regency is one of regency in East Java province which is located on the north coast of Java Island.
Area :1,904.70 km2 Vilages . 328

Coastline : £65 km Sub-district : 20

Population : £1 million people

The majority of the residents make their living as farmers because of the diversity of natural resources, as well as the diverse
topography and soil structure. Tuban regency has a lot of economic potential from a variety of sources, including agriculture,
fisheries, plantations, tourism, trade, animal husbandry, mining, forestry and extraction of other natural resources.
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Introduction

Bank Jatim is one of the Regional Bank in Indonesia which was founded
on 17 August 1961 and has its head office in Surabaya, East Java as a
Regional Development Bank

Agen Jatim is the business potential for the communities because they can be opened
by individuals, employees and legal entities. Agen Jatim very flexible, there are no
sanctions given to Agent if they do not meet the predetermined transaction targets. There
is a distribution of fees given to Agen Jatim, where the fees obtained will not be deducted
from tax, so it is very profitable for business people who open Agen Jatim. Customers
who transfers between Bank Jatim accounts at Agen Jatim free on administration fees. :
The facilities obtained include being able to make transfers, open accounts, cash
deposits, PLN payments, purchase tokens, cash withdrawals, purchase credit, BPJS
payments, PBB payments, PKB tax payments, and credit applications. Based on this, the
number of Agen Jatim in Tuban regency continues to increase year to year.
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Problem Formulation

O What are the results of forecasting the Number of Agents, Amount of
Saving, and NoA (Number of Amount) of Tuban Branch East Java

Agents in January 20247

O What is the best ARIMA model to predict the Number of Agents, Amount
of Saving, and NoA (Number of Amount) for East Java Tuban Branch

Agents in January 2024

O How does the Number of Agent, Amount of Saving, and NoA affect Agen
Jatim branch Tuban?
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Method

Research using ARIMA (Autoregressive Integrated Moving Average) method

1. Identification model: determine the level of data
stationarity, AR value, and MA value

> 2. Estimation parameter of the selected model
3. Diagnostic Checking
NO (Is the estimation residual stationer /white noise?)

\ 4

; 4. Residual Stationer/White Noise

|

YES

]

[ 5. FORECASTING ‘
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Result and Discussion

a. Number of Agen Jatim

400
350

300

Mull Hypothesis: Y has a unit root MNull Hypothesis: D(Y) has a unit root
250 Exogenous: Constant Exogenous: Constant
200 Lag Length: 0 (Automatic - based on SIC, maxlag=9) Lag Length: 0 (Automatic - based on SIC, maxlag=9)
150 t-Statistic Prob.* t-Statistic Prob.*
100 Augmented Dickey-Fuller test statistic 2520580 1.0000 Augmented Dickey-Fuller test statistic -3.639483 0.0100
50 Test critical values: 1% level -3.632900 Test critical values: 1% level -3.639407
5% level -2.945404 5% level -2.951125
0 | 0oom W | hoom | hoom W 10% level -2.612874 10% level -2.614300
2021 2022 2023 2024 *MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Figure 5. Plot Data Graph for Number of (@) (b)
Agen Jatim branch Tuban Table 1. (a) Unit root test on Level (b) Unit root test on 15t Difference
The graph shows that the data is not
stationary, because the movement Table 1(a) the value is 1.00 > 0.05 so the data can be said to be non-stationary at the level.
inconsistent increase, so it must do the Table 1(b) is stationary data at the 15! difference because the value is 0.01 < 0.05
differencing data to determine “d” value So the value of order d = 1.
using the Augmented Dickey-Fuller The next step, is do the correlogram test to determine ARIMA model (p, d, q).

(ADF) test on the Unit Root Test
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Result and Discussion

Date: 05/11/24 Time: 21:06
Sample (adjusted): 2021M0Z 202312

i . : Dependent Variable: DY) >
Included observations: 25 after adjustments § Dependeant Varlable, DY)
Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob Method: ARMA Maximum Likellhood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH)
De 06123 Timer 4109 Date: 05/11/24 Time: 21:12
N N 1 0417 0417 66314 0.010 Sample; 2021M02 2023M 12 Sample 2021M02 2023M12
. \ el 5 0028 -0477 G616 0.036 Included observations: 35 Included observations: 3%
. . R 3 0004 0080 BEE22 0.083 C““Vefg"”“ achleved after 9 iterations ) Convergence achleved after 12 iterations
| =] | B 4 0149 0151 7.5957 0.108 Coefficient covariance Com?_""ed using ome’_"mducl or_alaalents Coefficient covariance compuled using outer product of gradients
g g 5 0471 0.044 8.8533 0.115 Variable Coefficient Std. Error t-Statistic Prob. . . .y
R = DB & 0158 0101 99412 D127 variable Coeflicient Std. Error t-Statistic Prob
PR N 7 0275 0247 13446 0.062 c 10.33359  7.651146  1.350504  0.1863 [ 1056697 52062782 2007868  0.0832
1 =1 1 ! 8 0242 0037 16253 0.039 AR(1) l):ﬂfl!h‘ 0.192300 2.148283 00394 MA(1) 0450150 0163287 2 766799 0.0096
1 1 L 5 | 9 0002 -0140 16253 0.062 SIGMASQ 167.6633 58.14437 2.883569 0.0070 SIGMASQ 163 6360 651.40728 3183110 0.0032
L | 1 ! 10 -0.056 0.019 16.418 0.088
g o i/ 11 -0.127 -0.247 17.283 0.100 R-squared 0.177219 Mean dependent var 10.62857 R-squared 0.196087 Mean dependent var 1062857
1 1 1 I 12 -0.024 0007 17.316 0138 Adjusted R-squared 0125795 S0, dependent var 14.48343 Adjusted R-squared 0.146799 S.0D dependent var 14.483423
1 1 1 I 13 0029 -0.022 17.266 0.183 S.E. of regression 13.54185  Akalke Info criterion 8.136610 S E. of regression 13.37818 Akalke Info criterion 8113414
@ @ 14 0137 0109 18531 0.184 Sum squared resid 5868.215 Schwarz criterion 8.269926 Sum squared resid 5727.226 Schwarz criterion 8.246730
\ \ g 15 0.022 -0.121 12.566 0.234 Log likellhood -139.3907  Hannan-Quinn criter 8.182630 Log likelihood -138.9847  Hannan-Quinn criter 8.1594356
= g 16 -0.218 -0160 21819 0149 F-statistic 3446243 Durbin-Watson stat 1831617 F-statistic 3 024957 Durbin-Watson stat 1894032
- - - - Prob(F-statistic) 0044111 Prob(F-statistic) 0.029892

Table 2. Correlogram on 1st difference Inverted AR Roots 41 Inverted MA Roots - 45

The Autocorrelation (ACF) and Partial (@) (b)

Autocorrelation (PACF) decrease from the . . . . .

: ( ) Table 3. (a) Estimate equation AR(1) ; (b) Estimate equation MA(1)
" lag _
1.p=1;9=0 Adjusted R-squared  AR(1) < MA(1),
2.p=0;q=1. Sum squared resid  AR(1) > MA(1),

_ Akaike info criterion  AR(1) > MA(1),
" ARIMA (1,1,0) or AR(1) Schwarz criterion AR( 1) > MA(1).
- ARIMA (0,1,1) or MA(2). So it can be concluded that MA(1) is better than AR(1)

Then AR(1) and MA(1) test using the
estimation equation
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Result and Discussion

Date: 05/M11/24 Time: 21:13
Sample (adjusted). 2021M02 2023M12
Q-statistic probabilities adjusted for 1 ARMA term

Autocorrelation Partial Correlation AC FAC Q-Stat Prob

i i 0.046 0.046 0.0739

0.029 0027 01127 0737
-0.055 -0.058 02365 0.888
0143 0148 10916 0779
0102 0.093 15375 0.820
0.056 0037 16799 0891

0178 0194 31520 0790

]
]

=

=
= 0223 0215 55370 0595
-0.098 -0.148 6.0141 0.646
10 0.038 0.047 6.0871 0731
11 -0162 -0.210 7.5102 0677
12 0.056 -0.069 7.6858 0741
13 -0.045 -0.075 7.8069 0.800
14 0143 0095 9.0651 0768
15 0.037 0007 91520 0821
16 -0.182 -0.180 11.421 0722

[I=3-- R I R Y PR X QY

o

el

O O

Table 4. Correlogram Q-statistic
MA(1) or ARIMA (0,1,1) model

The results of the Q statistical
correlogram on the ARIMA (0,1,1)
model shows that the average
probability value is greater than 0.05
so the ARIMA (0,1,1) model can do
the forecasting.
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Figure 6. Forecating Result Number of Agen Jatim branch
Tuban period Januari 2024

The Agen Jatim branch Tuban forecasting graph shows an increase in
January 2024 with 385.41 agents.

The increasing number of Agen Jatim, the more people will know about Bank
Jatim and make transactions using Bank Jatim and this can be made easier
by the presence of Agen Jatim. If the number of Agen Jatim branch Tuban
continues to increase every month, many Tuban people will make
transactions using Bank Jatim, this will make Bank Jatim as a transactional
bank in Tuban Regency.
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Result and Discussion

b. Amount of Saving

120,000,000
100,000,000
80,000,000 MNull Hypothesis: Y has a unit roat Mull Hypothesis: D(Y) has a unit root
50,000,000 Exogenous: Constant Exogenous: Constant
o Lag Length: 2 (Automatic - based on SIC, maxlag=9) Lag Length: 3 (Automatic - based on SIC, maxlag=9)
40,000,000 +-Statistic Prob * +-Statistic Prob.*
20,000,000 - . —— isti R
Augmented Dickey-Fuller test statistic 1755163 0.3053 Augmented Dickey-Fuller test statistic 3062443 0.01114
Test critical values: 1% level -3.46342 Testcrifical values: 1% level -3.661661
T T nomow 5% level -2.954021 150'5:&I|evell gg?g:’;a
_ eve -2,
2021 2022 2023 2024 10% level 2 618817
*MacKinnon (1996) one-sided pvalues. *Mackinnon (1996) one-sided p-values.
Figure 7. Plot Data Graph Amount of (a) (b)

Saving Agen Jatim branch Tuban Table 5. (a) Unit root test on Level (b) Unit root test on 1st Difference

The graph amount of saving Agen Jatim branch

Tuban shows that amount of saving Agen Jatim The data was stationary at the 1st difference because the value was 0.01 < 0.05,
unstable, up and down inconsistently, so the so the value of order d = 1 was obtained.

data is non-stationary data, so it must do the After obtaining the stationary data, the correlogram was checked by paying
stationary test using the Augmented Dickey- attention to the ACF and PACF values for determine the ARIMA model (p,d,q)

Fuller (ADF) test on the unit root test.
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Result and Discussion

Date: 05/22/124 Time: 16:37
Sample (adjusted): 2021M02 2023M12
Included observations: 35 after adjustments

Autocaorrelation

Partial Correlation

A

PAC

1-Stat

Prob
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10
11
12
13
14
15
16

0.210
0.442
0.051
-0.096
-0.033
-0.135
0.080
-0.0486
0.156
-0.124
-0.153
-0.208
-0.315
-0.176
-0.222
-0.099

0.210
0.416
-0.114
-0.347
0.0638
0.109
0132
-0.120
0.063
-0.190
-0.287
-0.023
0.023
-0.082
-0.142
-0.098

1.6758
9.3382
9.4454
9.8316
9.8796
10.694
10.990
11.093
12.301
13.099
14.358
16.818
22676
24588
27.785
28.448

0.195
0.009
0.024
0.043
0.079
0.0938
0.139
0.196
0.197
0.218
0.214
0.157
0.046
0.039
0.023
0.023

Table 6. Correlogram

A WN PP

T ©T T O
1

OON B

O 0 0 O
I
NFEFELPDN

on 1st difference

ARIMA (1,1,2)
ARIMA (2,1,1)
ARIMA (2,1,2)
ARIMA (1,1,1)
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The ARIMA (p,d,q) models:
- ARIMA (0,1,1)
- ARIMA (0,1,2)
- ARIMA (1,1,0)
- ARIMA (2,1,0)

universitas
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The Autocorrelation (ACF) and Partial
Autocorrelation (PACF) plots have
decreased compared to the second row
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Result and Discussion

Daeapendent Variable: DY)

Dependent Variable DY) Dependent Varable: DY) . Dependent Varlable DY)
Mootk ARMA Madram Liksiinood (PG BHHH) Mothod: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum LIkelinood (OPG - BHHH) Method: ARMA Maximum Likelinood (OPG - BHHH)
Date: 05/22/24 Time: 19,39 Date: 08/22/24 Time 19 40 Date: 08/22/24 Tima: 19:40 Oate 08/22/24 Time: 10:48
Sample: 2021M02 2023M12 gample; 2021M02 2023012 Bample: 2021M02 2023M12 sample; 2021M02 2023M12
Included observations: 35 Included observations: 35 Included observations: 36 Included obsevations 35
Convergence achieved after 33 lterations Convergence nchiaved after 13 erations Canvergence achlaved after 13 lterations Convergence achieved after 45 (terations
Coefficiant covariance computed using outer product of gradients Coefelont covariance computed using outer product of gradients Coefricient covariance computed using outer product of gradients Coefficlont covarlance computed using outer product of gradients
varlable Coefficient  Std Error  t-Statistic  Prob. Varlable Coofficlont 8t Frror — L6tatistic — Prob varlable Coofficiont  8td Error  1-Btatisfic Prob Varlable Coefficlent  8td ot 8tatistic  Prab
¢ 1865609 2435211 0766135 04494 c 1207067, 2761340, 0371807 07127 C 1207067 1761340 0371607 0.7127 [ 1010367 4200016, 0424008 0.0740
AR(1) 0175123 0140135 1249680  0.2208 AR(2) 0610833 0177021 2020038 00004 AR(2) 0610033 0477021 2020008 00004 AR(1) 0.721272 0324060 2210816 0.0230
MA(2) 0734440 0,186375 3.940716 0.0004 MA(1) 01310600 0147301 0805434 03778 MA(1) 013106600 0147301 0008434 03778 MA(T) 0.407231 0412078 1.1200800 0.26706
SIGMASQ 2BBE+13  1.01E+13 2060277  0.0006 BIGMASQ 4006413 111EH13 4442017 0.0001 BIGMASQ 4.03E+13 1116413 4443017 0,000 BIGMABG BOOE12  DO1E+12  (.040828 0.0000
R-squared 0422976  Mean dependent var 2364520 R-squared 0266040  Moan dependent var 2364520 R-squared 0266040  Moan dependent var 2304820 Repquared 0110330 Mean dependent var 2304520
Adjusted R-squared 0367135 S.D. dependent var 8323037 Adjusted R-squared 0105000 6.0, dependent var 8323047 Adjusted R-squared 01068600 6.0, dependent var 8322027 Adjusted R-aquared 0024242  B.0. dependent var 8323037
S.E. of reqression 6621025, Akalke info critérion 34.40334 812 of regression 7TAGAZEH. Akalke Info criterion Y4.01434 8., of regression 7404200,  AReike Info criterion 34.01434 8. of regreasion 0222426, Akalka Info criterion 14,70437
Sum squared resid 1.36E+16  Schwarz criterion 34 58110 Bum squared resld 1. 736418 Behwarz criterlon 14.70210 Sum squared resld 173E416  Bchwarz criterion 3479210 Sum squared resld 2106415 Bchwarz eriterion 1497213
Log likelihood 5980585  Hannan-Quinn criter 3440470 Log likelihood B01.7610  Hannan-Quinn eriter 14.67870 Log likelihood 60176510 Hannan-Quinn criter 1467670 Log likelihood 004 0018 Hannan-Quinn criter 1408672
F-statistic 7.574650 Durbin-Watson stat 2026119 IF-atatintic 1700018 Durbin-Wataon stat 1022311 IF-ntatintic 1760016 Durbin-Wataon atat 1022311 Fentatintic 1201008 Durbin-Watson stat 2200207
Prob(F-gtatistic) 0.000612 Prob(F-atatiatic) 0.020814 ProbiF-atatintic) 0020614 ProbiF-atatistic) 0297081
(a) (b) (c) (d)
Dependent Variable: D(Y) Dependent Variable: D(Y) Dependent Variable: D(Y) Dependent Variable: D(Y)
Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05/22/24 Time: 19:48 Date: 05/22/24 Time: 19:49 Date: 05/22/24 Time: 18:50 Date: 05/22/24 Time: 19:53
Sample: 2021M02 2023M12 Sample: 2021M02 2023012 Sample: 2021M02 2023112 Sample: 2021M02 2023K12
Included observations: 35 Included observations: 35 Included observations: 35 Included observations: 35
Convergence achieved after 8 iterations Convergence achieved after 33 iterations Convergence achieved after 23 iterations Convergence achieved after 8 iterations
Coefficient covariance computed using outer product of gradients Coeflicient covariance computed using outer product of gradients Coefficient covariance computed using outer product of gradients Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob. Variable Coeflicient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob. Variable Coeflicient Std. Error t-Statistic Prob.
C 2335087, 1784915, 1.308234 0.2001 C 1909701. 1924771, 0.992171 0.3286 C 2276735, 2118680, 1.074596 0.2906 C 1421181, 3347571. 0.424541 0.6740
MA{1) 0.113471 0133171 0.852074 0.4005 MA{Z) 0.745607 0167821 4.442863 0.0001 AR(T) 0212194 0.133377 1.500933 0.1215 AR(Z) 0.524651 0171981 3.050630 0.0045
SIGMASQ 6.57E+13 1.19E+13 5.5209354 0.0000 SIGMASQ 4.01E+13 9.43E+12 4.255529 0.0002 SIGMASC G.42E+13 1.12E+13 5740985 0.0000 SIGMASQ 5.06E+13 1.06E+13 4765218 0.0000
R-squared 0.024144 Mean dependent var 2364520, R-squared 0403745 Mean dependentvar 2364520, R-squared 0.045796 Mean dependentvar 2364520, R-squared 0243538 Mean dependentvar 2364520,
Adjusted R-squared -0.036847 S.D. dependentvar 8323037, Adjusted R-squared 0366479 5.D. dependentwvar 8323937, Adjusted R-squared -0.013842 5.D. dependentvar 8323937, Adjusted R-squared 0.201571 S.D. dependentvar 8323937,
S.E. of regression 8475905, Akaike info criterion 34 82554 S.E. of regression G625359.  Akaike info criterion 34378011 S.E. of regression 8381350, Akaike info criterion 34 80405 S.E. ofregression 7437841, Akaike info criterion 3458227
Sum squared resid 2.30E+15 Schwarz criterion 3495886 Sum squared resid 140E+15 Schwarz criterion 3451223 Sum squared resid 2 25E+15 Schwarz criterion 3493736 Sum squared resid 1.77E+15 Schwarz criterion 3471559
Log likelihood -606.4469 Hannan-Quinn criter. 3487156 Log likelihood -5958.6309 Hannan-Quinn criter. 3442493 Log likelihood -606.0709 Hannan-Quinn criter. 34 85007 Log likelihood -602.1898 Hannan-CQuinn criter. 3462829
F-statistic 0.395864 Durbin-Watson stat 1.869603 F-statistic 10.83414 Durbin-Watson stat 1.622609 F-statistic 0.767894 Durbin-Watson stat 2150604 F-statistic 5291815 Durbin-Watson stat 1.591447
Prob{F-statistic) 0.676349 Prob{F-statistic) 0.000255 Prob{F-statistic) 0.472349 Prob{F-statistic) 0.010340

(€) (f) (9) (h)

Table 7. Estimate equation
(@ Estimate equation ARIMA (1,1,2) ; (b) Estimate equation ARIMA (2,1,1) ; (c) Estimate equation ARIMA (2,1,2) ;
(d) Estimate equation ARIMA (1,1,1) ; (e) Estimate equation ARIMA (0,1,1) ; (f) Estimate equation ARIMA (0,1,2) ;
(9) Estimate equation ARIMA (1,1,0) ; (h) Estimate equation ARIMA (2,1,0)
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Result and Discussion

ARIMA (2,1,2) model is better than all of model because the value of adjusted R-squared value is larger ; sum
squared resid is smaller; akaike info criterion is smaller; and schwarz criterion is smaller
Then continue to check the Q-statistic correlogram

Date: 05/22/24 Time: 20:02
Sample (adjusted) 2021M02 2023M12
Q-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation Partial Correlation AC PAC  (Q-Stat Prob

]
]
il

=
(]
]

0161 0161 08333
0.083 0.059 1.2569
0.075 0054 1.4824 0223
-0.128 -0157 21701 0.338
3 | 27508 0.432
-0.172 -0.136 4.0732 0.3896
-0.017 0.066 4.0868 0537
0119 0143 47698 0574
0.235 0223 7.5299 0376
10 -0.046 -0.198 7.6390 0470
11 0.006 -0.064 7.6412 0.571
12 -0.187 -0.257 9.6003 0476
13 -0.223 -0.07V1 12515 0.326
14 -0111 0031 13278 0.349
15 -0.222 -0.070 16.466 0.225
16 -0.119 -0174  17.425 0.234

Ol m
imE=N
W00~ N e D
[=]
o
—
o
(=]
(=)
oo
[a]

|_|IJ
gu=

=M-0

od=00

e

Table 8. Correlogram Q-statistic
ARIMA (2,1,2)

The results of the Q statistical correlogram on the ARIMA (2,1,2) shows that the average
probability value is greater than 0.05 so the ARIMA (2,1,2) can do the forecasting.
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Result and Discussion

300,000,000
Forecast: YF
Actual: ¥
200,000,000 Forecast sample: 2021M01 2024M01
Adjusted sample: 2021M04 2024M01
100,000,000 Included observations: 34
Root Mean Squared Error 34823339
Mean Absolute Error 27583845
0 Mean Abs. Percent Error 7617.136
Thell Inequality Coef, 0.387544
100,000,000 Blas Proportion 0,224691
Varlance Proportion 0.678262
Covarlance Proportion 0.097047
-200,000,000 Thell U2 Coefficlent 14.87885
" 1 v | I n v | 1} n v | Ssymmetric MAPE 125.7189
2021 2022 2023 2024

YF +2S.E

Figure 9. Forecasting Result the Amount of Saving Agen
Jatim branch Tuban January 2024

The results forecasting the amount of saving Agen Jatim branch Tuban is increase on January 2024, totally Rp. 52,464,254.00

If the amount of saving Agen Jatim branch Tuban continues to increase every month, this indicates that many Tuban
people do transactions using Bank Jatim. This must be maintained by Bank Jatim by providing the best service to
customers who make transactions using the branchless banking and accepting criticism and suggestions from customers
so that it can become better. The increase in the amount of saving Agen Jatim branch Tuban indicates that Bank Jatim
has become a transactional bank in Tuban Regency and chooses to save money in Bank Jatim accounts.
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Result and Discussion

c. NoA (Number of Amount)

NoA BSA
1 600 Mull Hypothesis: ¥ has a unit root Mull Hypothesis: DY) has a unit root
Exogenous: Constant Exogenous: Constant
£.200 S Lag Length: 1 (Automatic - based on SIC, maxlag=9) Lag Length: 0 (Automatic - based on SIC, maxlag=9)
e t-Statistic Prob.* t-Statistic Prob.*
B0 Augmented Dickey-Fuller test statistic -0.032697 0.9438 Augmented Dickey-Fuller test statistic -3.059533 0.0394
‘ Test critical values: 1% level -3.639407 Test critical values: 1% level -3.639407
5% level -2.951125 5% level -2951125
T 10% level -2.614300 10% level -2 614300
2024 ) .
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.

Figure 9. Plot Data Graph of NoA b
Agen Jatim branch Tuban (a_) ) _ (0)
Table 9. (a) Unit root test on Level (b) Unit root test on 1st Difference

Figure 9 shows that the graph of NoA
Agen Jatim branch Tuban is increase
but not consistently, so the differencing
test is carried out to make data
becomes stationary.

Table 9(a) shows that the probability of the unit root test at the level is 0.09 > 0.05
so this data non-stationary at the level

Table 9(b), the data is stationary at the 1st difference because the value is
0.03 < 0.05, so we get avalue of orderd =1

Next, determine the ARIMA model (p, d, q) using the correlogram test
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Result and Discussion

Date: 05M1/24 Time: 19:53

Sample (adjusted) 2021M02 2023M12 Dependent Variable: DY) Dapendant Varlable: DY)
Included abservations. 35 after adjustments Method: ARMA Maximum Likelihood (OPG - BHHH) Iethod: ARMA Maximum Likelihood (OPG - BHHH)
Autocorrelation Partial Correlation AC FPAC Q-Stat  Prob Date: 06/11/24 Time: 19.56 Date 06/11/24 Time: 20:00
Sample: 2021M02 2023M12 Sample 2021M02 2023M12
1 — 1 — 1 0451 0451 7F.7556 0.005 Included observations: 35 Included obsarvations. 26
[ | [ = 2 0.383 0.232 13677 0.001 Convergence achleved after 6 iterations Convergence achleved after 11 iterations
1 1 0 3 -0.010 -0.331 13.681 0.003 Coefficient covariance computed using outer product of gradients Coeffclont covariance computed using auter product of gradients
1 1 1 1 - - .
La . P A e o variable CoeMclent  Std. Eror  t-Statistic  Prob Variable CoefMcient  81d Eror _ L8latistic  Prob
= - e s oo oo c 5288232 6643575 0795992  0.4319 c £067022 5073688 0996719 02264
= = B 0483 0112 18624 0.017 AR(1) 0.486920 0.199916 2.435620 0.0206 MA(1) 0207408 0131024 2.200850 0.0301
- - - - SIGMASQ 9381 888 2258 865 4153364 0.0002 BIGMABQ 10400 04 3021.396 2475108 0.0018
O 1 L 1 9 -0167 -0.066 20.015 0.018
L - 1 L 1 10 -0.191 -0.079 21.901 0.016 R-squared 0226604 Mean dependent var 4897143 R-squared 0134437  Maan dependent var 48 07143
[ = 1 O 1 11 -0.199 -0.139 24047 0013 Adjusted R-squared 0178267 S.D. dependentvar 111.7477 Adjusted R-squared 0.080340 9.0 dependent val 111.7477
g p o 12 -0.098 0.054 24584 0.017 S.E. of regression 101.2988  Akaike info criterion 1216357 g of regression 1071649 Akalke Info criterion 1227108
L | 1 1 1 13 -0.061 -0.013 24804 0024 Sum squared resid 3283661  Schwarz criterion 1229689 aum squared resid WB7497.8  Schwarz criterion 12.40420
[ = @ 14 0120 0.092 25685 0.028 Log likelihood -209.8625 Mannan-Quinn criter 1220059  |ag likelihood 211.7438  Hannan-Quinn criter 1221710
' ' [ s 15 0.022 -0.158 25717 0.041 ;'rz';‘("'f's'fausuc) gg:’gg} Durbin-Watson stat 2013087 F-statistic 2485088  Durbin-Wataon stat 1887263
| = | b o 16 0168 0.088 27.639 0.035 g . ! Prob(F-atatistic) 0.089260
Inverted AR Roots 49 Invaned MA Roots -30

Table 10. Correlogram on 1st difference
() (b)
Table 11. (a) Estimate equation AR(1) ; (b) Estimate equation MA(1)

The ACF and PACF plots have decreased compared
1:q Adjusted R-squared  AR(1) > MA(1)
0;q

to the first row
o Theposshiltes:
1 Sum squared resid  AR(1) < MA(1)
_ Akaike info criterion  AR(1) < MA(1)
Schwarz criterion AR (1) < MA(1)

- ARIMA (1,1,0) or AR(1)
- ARIMA (0,1,1) or MA(2). So it can be concluded that AR(1) is better than MA(1)

1.p
2.p

Then AR(1) and MA(1) test using the
estimation equation
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Result and Discussion

Date: 05/11/24 Time: 19:58

Sample (adjusted): 2021M02 2023112 8,000 a—
C-statistic probabilities adjusted for 1 ARMA term Ny
5,000 Actunl: Y
Autocorrelation  Partial Caorrelation AC  PAC Q-Stat Prob Forrcast sweie: 2001M01 2094M03
2.000 Adjusted sample: 20210303 2020001

g o [ 1 -0.085 -0.085 0.2754 N nduded observatons: 35
T | o 2 03090 0303 401090 0.045 o ficot Mean Squarsd Errer  342.3247|
s = 3 -0.169 -0.139 51670 0.076 ‘ Mean Absclute £ 176.6728|
I 1 = 4 -0.016 -0.138 51775 0.159 RTRTREIR PRI S

ean Abs. Percent Srro 1507658
g o I I 5 -0.116 -0.032 57552 0.218 0 s RGP
rg o v 6 -0.066 -0.055 59496 0.311 R e
| | | I 7 -0.032 -0.016 5.9967 0.424 2,000 e 0451361
[ [ 8 -0.103 -0.104 6.5028 0482 Variance Proportion o
I 1 g 9 -0.046 -0.084 6.6064 0.580 A Covariance Preportion  0.429226|
g o [N | 10 -0.079 -0.050 B£.9272 0645 " II ' 0 W I . " " ' m ™ Py ™het U2 Cosfficient :.'Hn".hl}
s s B 11 -0.147 -0.187 8.0940 0.620 i Symmaetric MAPE 100.0621
I ' I I 12 -0.004 -0.031 8.0949 0.705 2021 2022 2023 024 |
g o g 13 -0.123 -0.095 8.9840 0.704
@ LR 14 0167 0.091 10703 0.636 L £
g g o 15 -0.135 -0.141 11.879 0.616
T | = 16 0.334 0202 19471 0.193

o Figure 10. Forecasting NoA of Agen Jatim branch Tuban
Table 12. Correlogram Q-statistic Period January 2024

AR(1) or ARIMA (1,1,0) Model
Forecasting of NOA (Number of Amount) Agen Jatim branch Tuban will be

The probability value is greater than increase in January 2024, totally 1801.69

0.05 so that the NoA of Agen Jatim

branch Tuban can be forecasted to If the NoA of Agen Jatim branch Tuban continues to increase every month,
see the predicted NoA in January this indicates that many Tuban people are making transactions with
2024. branchless banking. This must be maintained by Bank Jatim by providing the

best service for customers who make transactions using the branchless
banking and accepting criticism and suggestions from customers so that it
can be better.
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Conclusion

Based on the research and testing data results of the number of agents, amount of saving, and NoA of Agen
Jatim branch Tuban shows that the best forecasting model for the number of agent is ARIMA (0,1,1) model,
the best forecasting model for the amount of saving is ARIMA (2,1,2) model, and the best forecasting model
for NoA is ARIMA (1,1,0) model. The number of agents, amount of saving, and NoA of Agen Jatim branch
Tuban in January 2024 will increase, so the role of Agen Jatim branch Tuban is very important and has
received a positive response from the Tuban people in terms of transactions using branchless banking. With
the existence of the Agen Jatim, many people will get information about branchless banking, so they can make
transactions using Bank Jatim. This means that more Agen Jatim there, more Tuban people will make
transactions using the branchless banking. This research can be useful for Bank Jatim, with this research

Bank Jatim can find out if Agen Jatim can make amount of saving and number of amount (NoA) increase.
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