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Abstract

The objective of this study is to predict the demand for tourism
services for Bouchoucha Travel and Tourism Agency in the period
from January 2018 to December 2018 using the Box Jenks method. To
achieve this goal, we used the Eviewsl0O program to estimate the
appropriate model for the study data and the Gretil 1.9 program to
forecast the demand for tourist services, The researcher concluded that
the appropriate model for the study data is ARIMA (2,1,0). Based on
the forecasted values, the demand for tourist services in Bouchoucha
Agency will be known to decrease continuously.

Keywords: Tourism Service, Demand Forecasting, Forecasting for
Tourist Services, Box Jenks Method
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DCrate: 05/01/M18 Time: 0744
Sample: 20113M01 2017012
Included observations: 59

Autocorrelation FPartial Correlation AC PAC Q-Stat Prob
3 3 1 -0.351 -0.251 7F.6519 0.006
= 1 — 2 -0.226 -0.398 10.864 0.004
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Dependaent Wariable: DY)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Drate: 04/20/18 Time: 22:258

Sample: 201 2M02 2017M12

Included observations: 59

Convergence achieved after 10 iterations

Coefficient covariance computed using outer product of gradients

Wariable Coefficient Std. Error t-Statistic Prob.

18- -1.294269 4. 313356 -0.300061 07653

AR -0. 4844365 0125269 -3 867164 0.0003

ARCZ) -0.387T726 0.1283325 -3.021195 00038

SIGMASQCQ 2257 937 501.3821 4 503426 0.0000

R-squared 0263235 Mean dependent var -1 254237

Adjusted R-sguared 0.223048 5.0, dependent var 55.83461

S.E. of regression 49 21535 Akaike info criterion 1070340

Sum squared resid 13321832 Schwarz criterion 10.84425

Log likelinood -211. 7504 Hannan-Quinn criter. 10. 758328

F-statistic 6.550223 Durbin-Watson stat 2.1245710
Prob({F-statistic) 0.000724
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Included observations: 59
Ci-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation Fartial Correlation ot o PacC Q-Stat Frob

LI 1 LI 1 1 -0.064 -0.064 02550

L o 1 L 1 2 -D.0sy¥ -0.071 0.5362

LI o 1 L 1 2 -0.074 -0.0284 08850 0347
1 1 1 1 4 0003 -0.012 0.8856 0.642
LI 1 LI 1 5 -0.049 -0.0582 1.04324 0.791
g . 6 -0.292 -0.312 B6.8179 0.1456
1 O 1 1= 1 7 -0.1325 -0.222 8.0792 0152
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1 i 1 = 15 0095 0,132 16.942 0202
LI 1 1 1 16 -0.024 0,014 A7.037 0.254
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Date: 05/01/18 Time: 0737
Sample: 201 3M01 2017M12
Included cbservations: 59

g;‘L’:S\ M\

Autocorrelation FPartial Correlation A PAC C-Stat Prob
g o g o 1 -0.064 -0.064 0.2559 0.613
[ o [ 2 -0.144 -0.148 1.5585 0.459
1 | 1 1 2 0,031 o011 1.6187 0.655
—_| =l 4 -0.2322 -0.257 51318 0274
1 =1 1 =1 5 0.161 0146 6.8511 0.232
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oo [ = ¥ 0026 01192 10125 0.182
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v En ropo 10 0172 0.049 14301 0.140
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1 1 1 i 16 0012 0090 23861 0.093
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g L = 1 18 -0.085% -0175 25409 0,114
[ ropo 19 -0.122 0053 26758 0.110
oA [ = 20 0110 -0125 27.865 0113
LI | Ly = 1 21 -0.108 -0.1328 28955 0115
! 1 g o 22 0013 -0.081 28.932 0.145
1 g L 1 22 0,043 -0.168 29159 0175
ropoa [ 24 0077 0086 29775 0192
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Heteroskedasticity Test: ARCH
F-statistic 0236443 Prob. F(1,56) 0.6287
Obs*R-squared 0.243858 Prob. Chi-Square(1) 0.6214
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Critical values of the y?-distribution
(topic 8.6, further mathematics SL topic 2.6}

P=P(X=c)

. P
» 0.905 c.01 0025 005 oI 23 c.9s5 ose 0985
v=1 000002 ©.0002 0.001 0004 0016 2708 3842 §635 787
2 0.010 0.020 0052 0103 21l 4.605 3991 9210 103597
3 0072 ©.115 0.216 0352 0.584 6251 7.815 11355 12838
< 0207 0297 0384 0.7iL 1064 77 S.4588 13277 14380
3 0412 0554 0.83: 1143 1810| $.236 11070 15086 16730
s 0.676 o872 1237 14635 2204 10655 12592 16812 18548
7 0589 1239 1.6590 2167 2533 12017 14067 18475 20278
8 1345 1655 2180 2.733 3450 13.362 13307 20090 21835
9 1735 2088 2700 3325 <168 14.68= 169319 21556 23 589
10 21356 2558 3247 3340 43865 15887 18307 23208 25188
11 2663 3053 3.816 4.575 5578 7275 15675 25725 26757
12 3075 357 3205 s228 6304 183522 21026 26217 28300
13 33565 4107 3.009 5.892 7.0%2 19812 2362 274688 23819
1= 4075 4.660 3.629 6.571 7750 21065 23685 29131 31319
15 +801 3229 6262 7261 83547 22307 24995 30.578 32801
15 53142 5.812 6208 74 9312 23542 26296 32000 34267
1?7 5.687 6508 7564 8572 10083 24.76% 27.587 33400 35718
is 5265 7015 8231 2350 10865 25589 28859 34805 37156
12 S£53= 7633 8907 10117 11851 27.20= 30153 36191 38582
20 T35 8280 S5z 10.851 12433 2z a2 31210 37586 39997
21 s03+ 3.897 10283 11.591 13240 29615 32671 38932 <1401
2 8643 S.582 10882 12338 12041 30813 3392% <0288 42796
23 9260 10198 11.659 13.091 14348 32.007 35172 21438 44181
23 SE88 10856 12502 3848 15.659' 33.196 36415 22980 4353559
25 10.520 11524 i3.120 15611 16473 34382 37652 44324 46928
26 11.280 122188 13844 15379 17292 35.563 3s8.88% 45682 <2290
27 11508 1287 14573 16131 18114 36.741 40.113 43.195 26583 2645
2 12361 135855 15308 16928 18935 37.516 41.337 44251 38278 s0oe3
238 13221 132356 16.047 17708 19768 35087 42557 45722 495 52336
30 13787 3933 16.792 18493 20.559| 40.256 43773 46979 50852 3672
=0 20.707 215% 23433 26305 29031 51.805 55758 55342 63691 66766
50 27991 29.707 32357 32764 37688| &3.167 67.505 TLE20 75154 79450
&0 35533 37485 0.582 43188 26435 74397 79.082 S3298 8837e 91952
70 2275 43582 48.758 51735 53328 83527 50331 $5.023 100323 104215
s0 s1.Im2 53520 57.153 60391 64278| 96578 101879 106.629 112328 116321
50 39186 SL.75% 63.657 69.126 73291| 107565 1I3145 IIS136 1241216 125299
100 67328 70065 ko B2 7928 S2358| 1i5498 124342 1203551 135807 10160

= =1 k-2 k-4 k-5
73 2o =73 dy e o ar do
15 1.08 1286 Q.5 154 Lo X0 197 ass 221
16 1.12 137 0.08 154 Q.74 192 as2 2.15
17 1.13 138 1.2 154 0.78 1oC as7? 2.10
13 1.15 139 1.05 133 o2 187 a7l 205
10 1.18 140 1.08 153 0.35 1.8 Q7s 22
20 122 141 1.0 154 020 182 a7 1.
2% 122 142 135 154 093 118 Q83 1.5
22 124 143 1.5 154 096 1.8C Qass 194
23 125 144 137 154 0.2 17¢ Qo0 1.2
24 127 145 1.29 1355 101 178 Qass 1.0
25 129 145 121 155 104 1.77 Qaos 1.89
26 1.20 145 122 155 106 1.7€ a0z 1.88
27 1.32 147 124 156 108 1.7€ o]l 135
28 1.33 148 126 156 1.10 1.75 103 1.85
29 1.24 148 127 156 112 2 1.84
30 1.3 149 118 157 . 1.14 1.33
3 135 150 130 157 93 L6 133
32 1.27 151 1.31 157 124 1.18 L8
33 1.38 151 1.32 138 2 119 1.31
24 1.3 151 1.33 158 e 3 121 181
35 1.40 152 1.34 158 28 1.22 1.90
36 1.41 152 1.35 159 2 1.24 1.80
37 1.4 153 1.36 159 5 125 180
33 1.43 154 1.37 15% x 126 1.79
39 1.43 154 1.38 180 .33 1.27 1.
40 1.44 154 1.39 180 34 129 1.79
45 1.43 157 1.43 162 .38 1.33 158
50 1.5 159 145 163 LA 1.€7 1.38 157
ss 1.53 150 1.40 164 45 1.€8 1.41 1.77
0 1.35 1652 1.51 165 a8 1.9 1.34 1.57
&5 1.57 153 1.54 1656 1} 1.70 1.37 1.57
70 1.58 154 1.55 167 2 1.70 1.20 1.27
75 1.80 155 1.57 1658 54 1.71 1.51 1.77
0 1.61 1565 1.59 169 56 1.72 1.53 157
85 1.82 157 1.60 170 L 1.72 1.55 157
<0 1.2 158 1.61 170 1.73 1.57 1.58
o3 1.64 168 1.62 171 D 1.73 1.38 1.78
100 1.65 159 1.63 172 60 1.74 1.59 158
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Augmented Dickey-Fuller jlz zits (2)63 )1 goekell

Yalkod Js¥ 35 ADF jlest s 1(1-2)) o3y 3ol

Mull Hypothesis: ¥ has a unit root
Exogenous: MNone
Lag Length: 2 (Automatic - based on SIC, maxlag="10})

t-Statistic Frob. =
Augmented Dickey-Fuller test statistic -1.489034 0.12565
Test critical values: 1% level -2 606162
5% lewvel -1.946654
10%% level -1.612122
*Mackinnon (1996) one-sided p-values
Auvugmented Dickey-Fuller Test Equation
Dependent Variable: DY)
Method: Least Squares
Date: 05/01/18 Time: 0721
Sample (adjusted): 2012M04 2017TM12
Included observations: 57 after adjustments
“Wariable Coeflicient Std. Error t-Statistic Prob.
i1} -0.109829 0073759 -1.4890324 01423
DO =130 -0.427561 0129553 -2.200275 0.0017
DO -2 -0.2B82675 0. 124954 -2.902420 00052
R-sguared 0290672 Mean dependent var -1.596491
Adjusted R-squared 0.264400 S.D. dependent var BE. 725582
S.E. ofregression 48 70335 Akaike info criterion 10.66057
Sum squared resid 128088.9 Schwarz criterion 10.F6810
Log likelihood -200.82262 Hannan—Cwinn criter. 1070236

Durbin-Watson stat 2062778

Y 2l gl 2350d ADF Lol 235 :(2-2) o3y ok

Mull Hypothesis: ¥ has a unit root
Exogenous: Constant
Lag Length: O {Automatic - based on SIC, maxlag=10}

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6. 147144 0.0000
Test critical values: 1% level -3.546099
5% level -2.9117320
10% level -2.593551
*Mackinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DY)
Method: Least Squares
Drate: 05/01/M18 Time: 07:21
Sample (adjusted): 201 2M02 2017M12
Included observations: 59 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Yi-1) -0.802877 0120810 -6.147 144 0.0000
C 65 46624 12.25313 5242819 0.0000
R-squared 0.398654 Mean dependentvar -1.254237
Adjusted R-squared 0.288104 S.D. dependentvar 55.83461
S.E. of regression 43 67593 Akaike info criterion 1042478
Sum squared resid 108732.5 Schwarz criterion 1049521
Log likelihood -305.5311 Hannan-Cuinn criter. 10.45227
F-statistic 2T7.78738 Durbin-Watson stat 1.956712

Prob(F-statistic) 0.000000
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Mull Hypothesis: ¥ has

a unit root

Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=10})

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.09274F 0.0000
Test critical values: 1% level -4 121303
5% level -3.487845
10% level -2 1723214
*Mackinnon (1995) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DY)
Method: Least Squares
Date: 05/01/18 Time: 0720
Sample (adjusted) 2013M02 2017M12
Included observations: 59 after adjustments
Wariable Coeflficient Std. Error t-Statistic Prob.
-1) -0.802839 0131770 -5.092747F 00000
L 65.99764 15.92850 4. 143368 0.0001
ETREMDCZ2012M0O17) -0.017821 0.226865 -0.052901 o.9580
R-sguared 0.298684 Mean dependent var -1.254237
Adjusted R-squared 0277209 S5.D. dependent var 55.82461
S.E. of regression 44 05307 Akaike info criterion 1045863
Sum squared resid 108F27.0 Schwarz criterion 10.56427
Log likelinood -205. 5296 Hannan-CQuinn criter. 10.49937
F-statistic 18 56455 Durbin-Watson stat 1.956857
Prob(F-statistic) 0000001

Eviews 10:5U, e sleasYU CIl slas] 2 ydazal!

JsY £35edDY sl L JADF Lol mits:(4-2) o3y ekl

FMull Hypothesis: DY) has
Exogenous: Mone

a unit root

Lag Length: 1 (Automatic - based on SIC, maxlag=10})

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.253091 00000
Test critical values: 1% lewvel -2.606163
5% level -1.945654
10% level -1.613122
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: DY, 2)
Method: Least Squares
Drate: 05/01/18 Time: 0748
Sample (adjusted): 2013M04 2017TM12
Included ocbservations: 57 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
O =100 -1.889718 0.203566 -9.282091 0.0000
DY (=10,2) 0.398800 0.123925 23.218085 0.0022
R-squared 0726924 Mean dependentvar -0.087719
Adjusted R-squared 0721959 S.D. dependent var 93.38252
S.E. of regression 49 239324 Akaike info criterion 10.66572
Sum squared resid 1333482 Schwarz criterion 1073741
Log likelinood -201.97320 Hannan-Ciuinn criter. 10.69358
Durbin-\Watson stat 2081648
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Mull Hypothesis: DY) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIS, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9 220743 0.0000
Test critical values: 126 level -3.550395
5% lewvel -2.913549
10% level -2 594521
*MackKinnon (1995) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DY, 2)
Method: Least Squares
Date: 05/01/128 Time: 07:49
Sample (adjusted) 2013M04 2017M12
Included observations: 57 after adjustments
wariable Coefficient Std. Error t-Statistic Prob.
DY (=100 -1.892690 0. 205264 -9.220743 0.0000
DY (-13,2) 0400065 0124918 2202625 000232
c -2 655591 6576533 -0.403798 0.6880
R-squared O F2F756 Mean dependent var -0.08FF19
Adjusted R-squared 0. 7FATET3 S.D. dependent var 93 38252
S E. ofregression 49 61831 Akaike info criterion 10.69779
Sum squared resid 122946.8 Schwarz criterion 10.205322
Log likelihood -301.8871 Hannan-2iuinn criter. 10. 72958
F-statistic T217569 Durbin-WWatson stat 2084883

Prob(F-statistic) 0000000

eI 2350dDY AL JADF jlosl il (6-2) o3y goukoll

MMull Hypothesis: D0OY) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SI1C, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -89.135038 00000
Test critical values: 1% level -4 127338
5% level -3.490662
10% level -3.173943
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DY, 2)
Method: Least Squares
Crate: 05/01/18 Time: 07:49
Sample (adjusted): 201 2M04 2017M12
Included observations: 57 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DY (=10 -1.892703 0207192 -9.135038 00000
DY -10,2) 0. 400078 01258091 3172920 00025
[ -2.938745 14 185377 -0.207530 0832632
@TREMND{Z2012MO1") 0.0091324 0.4032227 0.022651 0.9820
R-squared 0. 727759 Mean dependent var -0.087719
Adjusted R-squared 0. 712249 S.D. dependent var 93 38252
S.E. of regression 50.08398 Akaike info criterion 10. 73287
Sum squared resid 1329455 Schwarz criterion 10.87624
Log likelihood -201.8868 Hannan-Qiuinn criter. 10.78859
F-statistic 4F 22670 Durbin-Watson stat 2084902

Prob(F-statistic) 0000000
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ARIMA(2,1,0) z3sedt s it :(1-3) o3y goekalt

Dependent Yariable: DY)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 04/30/18 Time: 22:28
Sample: 2013M02 201712
Included observations: 59

Convergence achieved after 10 iterations

Coeflicient covariance computed using outer product of gradients

Wariable Coefficient Std. Error t-Statistic Prob.
C -1.294269 4313356 -0.300061 07653
AR(1) -0.484436 0125269  -3.867164 0.0003
AR(Z) -0.387726 0128335  -3.021185 0.0038
SIGMASQ 2257937 501.3821 4 503426 0.0000
R-squared 0263235 Mean dependentvar -1.254237
Adjusted R-squared 0223048 &S.0D. dependentwvar 55.83461
S.E. of regression 49 21535 Akaike info criterion 10.70340
Sum squared resid 133218.3  Schwarz criterion 10.84425
Log likelihood -311.7504 Hannan-Cluinn criter. 1075838
F-statistic G.550223 Durbin-Watson stat 2124510
Prob(F-statistic) 0.000724
Inverted AR Roots -24+ 571 -.24-57i

Dependent Variable: DY)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 0420018 Time: 22:21
Sample: 2013M02 2017M12
Included observations: 59

Convergence achieved after & iterations

Coefficient covariance computed using outer product of gradients

Wariable Coefficient Std. Errar t-Statistic Prokb.
C -1.317967 5.902591 -0.223286 0.8241
ART) -0.345724 0122781 -2.815771 0.0067
SIGMASQ 2686417 R34 4579 4 596425 0.0000
R-squared 0123422 WMean dependentwvar -1.2584237
Adjusted R-squared 0.092116 S.D. dependentvar 55.83461
S E. ofregression R3.20087 Akaike info criterion 10.83769
Sum squared resid 158498 6 Schwarz criterion 10.94333
Log likelihood -316.7120 Hannan-CQuinn criter. 10.87893
F-statistic 2.942392  Durbin-Watson stat 2.284556
Prob{F-statistic) 0.025011
Inverted AR Roots -.35
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8
Series: Residuals
74 — Sample 2013M02 2017M12
Observations 59
6~ —
Mean 0.166667
5 E 1 [ Median -2.880577
4 Maximum 118.8653
] Minimum -76.99827
34 L Std. Dev. 47.92535
Skewness 0.590055
2 | Kurtosis 2.793588
1 Jarque-Bera  3.528359
’7 Probability 0.171327
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2017
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Forecast: YF
Actual: Y

Forecast sample: 2013M01 2018M12
Adjusted sample: 2013M04 2018M01

Included observations: 58
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Propartion
Variance Propartion
Covariance Proportion
Theil U2 Coefficient
Symmetric MAPE

48.30023
38.18296
5418731
0.273043
0.000019
0.097368
0.902613
0.926521
44 66164
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