PROGRAM STUDI STATISTIKA
SK BAN-PT No. 1765/SKIBAN-PT/AK-PPJ/S/lI/2022

FAKULTAS SAINS DAN TEKNOLOGI

Ty et UNIVERSITAS PGRI ADI BUANA SURABAYA

FORM F.SK05

BUKTI BIMBINGAN SKRIPSI

Nama Mahasiswa  : Haryanti Dewi Priyanto

NIM 1202400014

Judul Skripsi : Pemodelan ARIMAX Untuk Peramalan Rata-
Rata Harga Beras Premium Di Provinsi Jawa

Timur

Dosen Pembimbing : Artanti Indrasetianingsih, S.Si., M.Si

Materi Pembimbingan Proposal

Tanda Tangan
Dosen Pembimbing

L Qruips o bahon beravlensht  cek P Z

do-/\ FVAPZ2N B //:%
2. DraeTs ADWA T pecin diuns prmesy <

deon dicovon Mu\&,ya)g\gm mode AV—\MA (’ﬁ
3. Vb(%mrww e Ameyawatnge 10 7 nze ¢

WG Netn e% Ao ¢
4. Tuno Yansier Yragon dott mpak m 3

o o —=
5. (o b 4 din> , Poralicin oy & hrogte, b

an'm & ek (mr\/"" der Peratecn St kg f/’:% ¢
6. (et & 4 bhrers ey deon

Pmm r\/\oA«fTr “tffl;:‘jy i /i%
7. Pu\p).u,ﬂ,w cp SMmp o fung @ rensfer Z,«»%

\"7L'v~fldff1\ red A\ terpal Je eromeley A .
8.

fenqectban  gomars 307 don Ace doseaq
o~ bmf\hwu.)

—




PROGRAM STUDI STATISTIKA
SK BAN-PT No. 1765/SKIBAN-PT/AK-PPJ/S/III2022
FAKULTAS SAINS DAN TEKNOLOGI

u o UNIVERSITAS PGRI ADI BUANA SURABAYA

FORM F.SK08
PERBAIKAN/REVISI SEMINAR DAN UJIAN SKRIPSI
Nama Mahasiswa  : Haryanti Dewi Priyanto

NIM : 202400014

Judul Skripsi : Pemodelan ARIMA Dan ARIMAX Untuk
Peramalan Rata-Rata Harga Beras Premium Di
Provinsi Jawa Timur

Dosen Pembimbing : Artanti Indrasetianingsih, S.Si., M.Si

Materi Revisi Seminar dan Ujian Skripsi Tanda Tangan
0 Dosen Penquji

Batasan masalah ditambahkan “ARIMAX
menggunakan ARIMA dengan fungsi transfer”

Contoh AR (1), MA (1), dan ARIMA

Abstrak dan latar belakang disesuaikan dengan

Penambahan langkah-langkah deteksi outlier \iE V

artikel
Penambahan penjelasan hasil peramalan e \l %
Kesimpulan lebih dijelaskan dengan baik % h

Surabaya, 4 Juli 2024 \
Dosen Pemliimbing,

Artanti Indrasetianingsih, S.Si.. M.Si
NPP. 0609466/DY




PROGRAM STUDI STATISTIKA
SK BAN-PT No. 1765/SKIBAN-PT/AK-PPJ/S/INIf2022
‘ - FAKULTAS SAINS DAN TEKNOLOGI
T UNIVERSITAS PGRI ADI BUANA SURABAYA

FORM F.SK08 ,
PERBAIKAN/REVISI SEMINAR DAN UJIAN SKRIPSI
Nama Mahasiswa  : Haryanti Dewi Priyanto
NIM : 202400014
Judul Skripsi : Pemodelan ARIMA Dan ARIMAX Untuk

Peramalan Rata-Rata Harga Beras Premium Di
Provinsi Jawa Timur

Dosen Pembimbing : Artanti Indrasetianingsih, S.Si., M.Si

Materi Revisi Seminar dan Ujian Skripsi Tanda Tangan
“ Dosen Penguji

Tujuan penelitian ditambahkan “bagaimana model -
ARIMA dan ARIMAX”

Judul tabel ditambahkan ARIMAX (ARIMA
dengan fungsi transfer) '

Saran ditambahkan “variabel yang mungkin
mempengaruhi seperti luas panen”

untuk model ARIMAX

Bagian plot hasil peramalan ditambahkan juga ] V
\

Surabaya, 4 Juli 2024
Dosen Pembi(llnbing,

Artanti Indrasetianingsih, S.Si., M.Si
NPP. 0609466/DY




LAMPIRAN

Lampiran 1.

Data Harga Beras Premium dan Produksi Padi Tahun

2014-2023

No. | Tahun Bulan Pl::;gizlﬁe(li:;) Prottt;l;s;)Padl

1 2014 | Januari 9090,387 326419
2 2014 | Februari 9246,714 340789
3 2014 | Maret 9293,419 1569267
4 2014 | April 9049,867 4025096
5 2014 | Mei 9194,677 1385256
6 2014 | Juni 9135,7 374548
7 2014 | Juli 9224,29 715930
8 2014 | Agustus 9220,387 1646421
9 2014 | September 9212,733 736887
10 2014 | Oktober 9274,677 432874
11 2014 | November 9449,367 455438
12 2014 | Desember 9911,935 388123
13 2015 | Januari 9963,742 244605
14 2015 | Februari 10171,68 353073
15 2015 | Maret 10523,35 1300291
16 2015 | April 9818,533 4474541
17 2015 | Mei 9789,29 1552797
18 2015 | Juni 9942267 420911
19 2015 | Juli 9954 1175566
20 2015 | Agustus 10038,16 1433322
21 2015 | September 10256,97 856616
22 2015 | Oktober 10376,84 438636
23 2015 | November 10462,5 452855
24 2015 | Desember 10586,87 451754
25 2016 | Januari 10579,68 313450
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Harga Beras

Produksi Padi

No. | Tahun Bulan Premium (Rp) (Ton)

26 2016 | Februari 10511,41 161873
27 2016 | Maret 10448,65 537727
28 2016 | April 10246 2916488
29 2016 | Mei 10227.,9 1530786
30 2016 | Juni 103994 488032
31 2016 | Juli 10402,77 1101395
32 2016 | Agustus 10284,23 1612727
33 2016 | September 10233,47 876207
34 2016 | Oktober 10200,48 498546
35 2016 | November 101874 537438
36 2016 | Desember 10258,32 473745
37 2017 | Januari 10377,48 273782
38 2017 | Februari 10419,07 253444
39 2017 | Maret 10367,68 954706
40 2017 | April 10372,6 2870261
41 2017 | Mei 10422,03 1542229
42 2017 | Juni 10422,03 499475
43 2017 | Juli 10441,77 1112838
44 2017 | Agustus 10403,42 1624170
45 2017 | September 10440,23 887650
46 2017 | Oktober 10605,13 509989
47 2017 | November 10709,2 548881
48 2017 | Desember 11098,19 485188
49 2018 | Januari 11938,26 222130
50 2018 | Februari 12196,79 1017520
51 2018 | Maret 11903,61 2418610
52 2018 | April 11588,5 1416450
53 2018 | Mei 1142281 663270
54 2018 | Juni 11374,93 976180
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Harga Beras

Produksi Padi

No. | Tahun Bulan Premium (Rp) (Ton)

55 2018 | Juli 11321 1250800
56 2018 | Agustus 11280,9 744380
57 2018 | September 11225.8 599700
58 2018 | Oktober 11204,39 446640
59 2018 | November 11300,33 397200
60 2018 | Desember 11390,06 382030
61 2019 | Januari 11378,94 310000
62 2019 | Februari 11383,11 440000
63 2019 | Maret 11361,55 1930000
64 2019 | April 11243,63 1860000
65 2019 | Mei 11203,42 620000
66 2019 | Juni 11186,27 810000
67 2019 | Juli 11144,26 1070000
68 2019 | Agustus 11121,84 750000
69 2019 | September 11144,7 520000
70 2019 | Oktober 11197,39 500000
71 2019 | November 11176,33 500000
72 2019 | Desember 11244,97 270000
73 2020 | Januari 11348,32 288721,1
74 2020 | Februari 11419,14 3452414
75 2020 | Maret 11420,61 1324021
76 2020 | April 11449,07 2243967
77 2020 | Mei 11426,29 992091,9
78 2020 | Juni 11399,83 603419,9
79 2020 | Juli 11362,13 1135872
80 2020 | Agustus 11396,13 924107,6
81 2020 | September 11382,03 599081
82 2020 | Oktober 11361,74 618298,5
83 2020 | November 11340,47 603416,1
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Harga Beras

Produksi Padi

No. | Tahun Bulan Premium (Rp) (Ton)

84 2020 | Desember 11353,74 266300,4
85 2021 | Januari 11370,58 300797,2
86 2021 | Februari 11357,04 507757,4
87 2021 | Maret 11350,81 2192542
88 2021 | April 11320,13 1659178
89 2021 | Mei 11291,97 5324419
90 2021 | Juni 11293,13 811440,4
91 2021 | Juli 11269,23 1200996
92 2021 | Agustus 11235,29 715158,8
93 2021 | September 11241,17 4847744
94 2021 | Oktober 11249,32 493039,3
95 2021 | November 11212,27 520043,1
96 2021 | Desember 11230,1 371418,5
97 2022 | Januari 11278,35 280648,7
98 2022 | Februari 11278,36 649333,1
99 2022 | Maret 11287,26 2287461
100 2022 | April 11315,4 1419039
101 2022 | Mei 11307,42 532767,5
102 2022 | Juni 11303,77 823022
103 2022 | Juli 11325,45 1057837
104 2022 | Agustus 11342,87 641197
105 2022 | September 11573,83 460667,8
106 2022 | Oktober 11772,9 485091,1
107 2022 | November 11830,5 547787,4
108 2022 | Desember 11973,16 341664,6
109 2023 | Januari 12210,03 320000
110 2023 | Februari 12603,25 980000
111 2023 | Maret 12486,23 2110000
112 2023 | April 12570,97 1190000
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Harga Beras

Produksi Padi

No. | Tahun Bulan Premium (Rp) (Ton)

113 2023 | Mei 12623,68 630000
114 2023 | Juni 12595,77 940000
115 2023 | Juli 12593,26 920000
116 2023 | Agustus 12707,26 740000
117 2023 | September 13514,83 530000
118 2023 | Oktober 13856,03 430000
119 2023 | November 13930,77 490000
120 2023 | Desember 13910,26 440000
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Lampiran 2.  Syntax SAS Model ARIMA (0,1,1) Harga Beras
Premium

data arimaskripsi;
input y;

datalines;
9090.387097
9246.714286
9293.419355

11342.87097
11573.83333
11772.90323
11830.5

11973.16129

>

proc arima data=arimaskripsi;
identify var=y(1) nlag=50;
run;
estimate g=1 method=cls noint;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;

proc univariate data= ramalan normal;

var residual,;
run;
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Lampiran 3.  Syntax SAS Model ARIMA ([1,4],1,0) Harga Beras
Premium

data arimaskripsi;
input y;

datalines;
9090.387097
9246.714286
9293.419355

11342.87097
11573.83333
11772.90323
11830.5

11973.16129

>

proc arima data=arimaskripsi;
identify var=y(1) nlag=50;
run;
estimate p=(1,4) method=cls noint;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;

proc univariate data= ramalan normal;

var residual,;
run;
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Lampiran 4.  Syntax SAS Model ARIMA ([1,1,1) Harga Beras
Premium

data arimaskripsi;
input y;

datalines;
9090.387097
9246.714286
9293.419355

11342.87097
11573.83333
11772.90323
11830.5

11973.16129

>

proc arima data=arimaskripsi;
identify var=y(1) nlag=50;
run;
estimate p=1 q=1 method=cls noint;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;

proc univariate data= ramalan normal;

var residual,;
run;
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Lampiran 5.  Syntax SAS Model ARIMA ([12],1,1) Harga Beras
Premium

data arimaskripsi;
input y;

datalines;
9090.387097
9246.714286
9293.419355

11342.87097
11573.83333
11772.90323
11830.5

11973.16129

>

proc arima data=arimaskripsi;
identify var=y(1) nlag=50;
run;
estimate p=(12) g=1 method=cls noint;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;

proc univariate data= ramalan normal;

var residual,;
run;

81



Lampiran 6. Syntax SAS Model ARIMA ([4],1,1) Harga Beras
Premium

data arimaskripsi;
input y;

datalines;
9090.387097
9246.714286
9293.419355

11342.87097
11573.83333
11772.90323
11830.5

11973.16129

>

proc arima data=arimaskripsi;
identify var=y(1) nlag=50;
run;
estimate p=(4) g=1 method=cls noint;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;

proc univariate data= ramalan normal;

var residual,;
run;
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Lampiran 7.  Syntax SAS Deteksi Outlier Model ARIMA ([12],1,1)
Harga Beras Premium

data arimaskripsi;
input y;

datalines;
9090.387097
9246.714286
9293.419355

11342.87097
11573.83333
11772.90323
11830.5

11973.16129

>

proc arima data=arimaskripsi;
identify var=y(1) nlag=50;
run;
estimate p=(12) g=1 method=cls noint;
outlier maxnum=>5;
run;
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Lampiran 8.  Syntax SAS Deteksi Outlier Model ARIMA ([4],1,1)
Harga Beras Premium

data arimaskripsi;
input y;

datalines;
9090.387097
9246.714286
9293.419355

11342.87097
11573.83333
11772.90323
11830.5

11973.16129

>

proc arima data=arimaskripsi;
identify var=y(1) nlag=50;
run;
estimate p=(4) g=1 method=cls noint;
outlier maxnum=>5;
run;
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Lampiran 9.  Syntax SAS Model ARIMA ([12],1,1) Harga Beras
Premium dengan Outlier

data arimaskripsi;

input y wl5 w49 wi2 w4 w50;
datalines;

9090.387097 0 0 0 0 0
9246.714286 0 0 0 0 0

11973.16129

e S S Wy
e e e T e T S S Y
O O O O O O O O o O o oo
O O O O OO O OO O o oo

proc arima data=arimaskripsi;
identify var=y(1) crosscorr=(w15(1) w49(1) w12(1) w4(1) w50(1));
run;
estimate p=(12) g=1 input=(w15 w49 w12 w4 w50)
method=cls noint;
forecast lead=12 out=ramalan;
run;
proc print data=ramalan;
run;
proc univariate data= ramalan normal;
var residual,;
run;
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Lampiran 10. Syntax SAS Model ARIMA ([4],1,1) Harga Beras
Premium dengan Outlier

data arimaskripsi;

input y wl5 w49 wi2 w4 w50;
datalines;

9090.387097 0 0 0 0 0
9246.714286 0 0 0 0 0

11973.16129

e S S Wy
e e e T e T S S Y
O O O O O O O O o O o oo
O O O O OO O OO O o oo

proc arima data=arimaskripsi;
identify var=y(1) crosscorr=(w15(1) w49(1) w12(1) w4(1) w50(1));
run;
estimate p=(12) g=1 input=(w15 w49 w12 w4 w50)
method=cls noint;
forecast lead=12 out=ramalan;
run;
proc print data=ramalan;
run;
proc univariate data= ramalan normal;
var residual,;
run;
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Lampiran 11. Syntax SAS Model ARIMA ([2],0,[24])(0,1,0)"?
Produksi Padi

data arimaskripsi;
input X;

datalines;
0.001750299
0.001712999
0.000798273

0.001248833
0.001473351
0.001435782
0.00135112

0.001710803

>

proc arima data=arimaskripsi;
identify var=x(12) nlag=50;
run;
estimate p=(2) q=(24) method=cls noint;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;

proc univariate data= ramalan normal;

var residual;
run;
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Lampiran 12. Syntax SAS Model ARIMA ([2,24],0,0)(0,1,0)"?
Produksi Padi

data arimaskripsi;
input X;

datalines;
0.001750299
0.001712999
0.000798273

0.001248833
0.001473351
0.001435782
0.00135112

0.001710803

>

proc arima data=arimaskripsi;
identify var=x(12) nlag=50;
run;
estimate p=(2,24) method=cls noint;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;

proc univariate data= ramalan normal;

var residual;
run;
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Lampiran 13. Syntax SAS Model ARIMA ([2,24].0,0)(1,1,0)"?
Produksi Padi

data arimaskripsi;
input X;

datalines;
0.001750299
0.001712999
0.000798273

0.001248833
0.001473351
0.001435782
0.00135112

0.001710803

>

proc arima data=arimaskripsi;
identify var=x(12) nlag=50;
run;
estimate p=(2,24)(12) method=cls noint;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;

proc univariate data= ramalan normal;

var residual;
run;
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Lampiran 14.

data arimaskripsi;

input X y;
datalines;

S O O O O

0.000108638
0.000072821
0.000039335
-0.000078628
-0.000095666
0.000563229

>

Syntax SAS CCF Fungsi Transfer

=l el -]

-0.000065761
-0.000109388
-0.000219912
-0.000285055
-0.000287488
-0.000268491

proc arima data=arimaskripsi;

identify var=x;

run;

identify var=y crosscorr=(x) nlag=30;

run;
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Lampiran 15.

data arimaskripsi;

input X y;
datalines;
0.001750299
0.001712999
0.000798273
0.000498439
0.00084964

0.001248833
0.001473351
0.001435782
0.00135112

0.001710803

>

Syntax SAS Fungsi Transfer dengan Orde (0,[9],0)

0.01048839

0.010399352
0.010373188
0.010511844
0.010428738

0.009389414
0.009295257
0.009216334
0.009193872
0.009138935

proc arima data=arimaskripsi;
identify var=x(12);

run;

estimate p=(2) q=(24) method=cls noint;

run;

identify var=y(12) crosscorr=(x(12)) nlag=50;

run;

estimate input=(0 $ (9)/ (0) x) method=cls noint;

run;
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Lampiran 16.

data arimaskripsi;

input X y;
datalines;
0.001750299
0.001712999
0.000798273
0.000498439
0.00084964

0.001248833
0.001473351
0.001435782
0.00135112

0.001710803

>

Syntax SAS Fungsi Transfer dengan Orde (0,[23],0)

0.01048839

0.010399352
0.010373188
0.010511844
0.010428738

0.009389414
0.009295257
0.009216334
0.009193872
0.009138935

proc arima data=arimaskripsi;
identify var=x(12);

run;

estimate p=(2) q=(24) method=cls noint;

run;

identify var=y(12) crosscorr=(x(12)) nlag=50;

run;

estimate input=(0 $ (23)/ (0) x) method=cls noint;

run;
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Lampiran 17.

data arimaskripsi;

input X y;
datalines;
0.001750299
0.001712999
0.000798273
0.000498439
0.00084964

0.001248833
0.001473351
0.001435782
0.00135112

0.001710803

>

Syntax SAS Fungsi Transfer dengan Orde (0,[24],0)

0.01048839

0.010399352
0.010373188
0.010511844
0.010428738

0.009389414
0.009295257
0.009216334
0.009193872
0.009138935

proc arima data=arimaskripsi;
identify var=x(12);

run;

estimate p=(2) q=(24) method=cls noint;

run;

identify var=y(12) crosscorr=(x(12)) nlag=50;

run;

estimate input=(0 $ (24)/ (0) x) method=cls noint;

run;
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Lampiran 18. Syntax SAS Model Fungsi Transfer Orde (0,[9],0)
dengan ARIMA

data arimaskripsi;

input X y;

datalines;

0.001750299 0.01048839
0.001712999 0.010399352
0.000798273 0.010373188
0.000498439 0.010511844
0.00084964 0.010428738

0.001473351 0.009295257
0.001435782 0.009216334
0.00135112 0.009193872
0.001710803 0.009138935

>

proc arima data=arimaskripsi;
identify var=x(12);
run;
estimate p=(2) q=(24) method=cls noint;
run;
identify var=y(12) crosscorr=(x(12)) nlag=50;
run;
estimate p=1 q=1 input=(0 $ (9)/ (0) x) method=cls noint;
run;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;
proc univariate data= ramalan normal;
var residual;
run;
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Lampiran 19. Syntax SAS Model Fungsi Transfer Orde (0,[23],0)
dengan ARIMA

data arimaskripsi;

input X y;

datalines;

0.001750299 0.01048839
0.001712999 0.010399352
0.000798273 0.010373188
0.000498439 0.010511844
0.00084964 0.010428738

0.001473351 0.009295257
0.001435782 0.009216334
0.00135112 0.009193872
0.001710803 0.009138935

>

proc arima data=arimaskripsi;
identify var=x(12);
run;
estimate p=(2) q=(24) method=cls noint;
run;
identify var=y(12) crosscorr=(x(12)) nlag=50;
run;
estimate p=1 g=1 input=(0 $ (23)/ (0) x) method=cls noint;
run;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;
proc univariate data= ramalan normal;
var residual;
run;
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Lampiran 20. Syntax SAS Model Fungsi Transfer Orde (0,[24],0)
dengan ARIMA

data arimaskripsi;

input X y;

datalines;

0.001750299 0.01048839
0.001712999 0.010399352
0.000798273 0.010373188
0.000498439 0.010511844
0.00084964 0.010428738

0.001473351 0.009295257
0.001435782 0.009216334
0.00135112 0.009193872
0.001710803 0.009138935

>

proc arima data=arimaskripsi;
identify var=x(12);
run;
estimate p=(2) q=(24) method=cls noint;
run;
identify var=y(12) crosscorr=(x(12)) nlag=50;
run;
estimate p=1 q=1 input=(0 $ (24)/ (0) x) method=cls noint;
run;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;
proc univariate data= ramalan normal;
var residual;
run;
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Lampiran 21. Syntax SAS Deteksi Outlier Model Fungsi Transfer
dengan ARIMA

data arimaskripsi;

input X y;

datalines;

0.001750299 0.01048839
0.001712999 0.010399352
0.000798273 0.010373188
0.000498439 0.010511844

0.000972278 0.009396632
0.001248833 0.009389414
0.001473351 0.009295257
0.001435782 0.009216334
0.00135112 0.009193872
0.001710803 0.009138935

5

proc arima data=arimaskripsi;
identify var=x(12);
run;
estimate p=(2) q=(24) method=cls noint;
run;
identify var=y(12) crosscorr=(x(12)) nlag=50;
run;
estimate p=(1) g=(1) input=(0 $ (24)/ (0) x) method=cls noint;
outlier maxnum=35;
run;
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Lampiran 22. Syntax SAS Model Fungsi Transfer Orde (0,[9],0)
dengan ARIMA dengan Outlier

data arimaskripsi;

input x y w49 wl5 wi2 w48 wl4;
datalines;
0.001750299 0.01048839 0 0 0 00
0.001712999 0.010399352 0 0 0 00
0.00135112 0.009193872 1 0 1 11
0.001710803 0.009138935 1 0 1 11
1 0 1 1 1
1 0 1 1 1

proc arima data=arimaskripsi;

identify var=x(12);

run;

estimate p=(2) g=(24) method=cls noint;

run;

identify var=y(12) crosscorr=(x(12) w49(12) wl15(12) wl12(12)

w48(12) w14(12)) nlag=50;

run;

estimate p=1 g=1 input=(0 § (9)/ (0) x w49 w15 w12 w48 wl4)
method=cls noint;

run;
forecast lead=12 out=ramalan;

run;

proc print data=ramalan;
run;
proc univariate data= ramalan normal;
var residual;
run;
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Lampiran 23. Syntax SAS Model Fungsi Transfer Orde (0,[23],0)
dengan ARIMA dengan Outlier

data arimaskripsi;

input x y w49 w50;
datalines;
0.001750299 0.01048839 0 0
0.001712999 0.010399352 0 0
0.001710803 0.009138935 1 0
1 0
1 0
1 0

proc arima data=arimaskripsi;
identify var=x(12);
run;
estimate p=(2) q=(24) method=cls noint;

run;
identify var=y(12) crosscorr=(x(12) w49(12) w50(12)) nlag=50;
run;
estimate p=1 q=1 input=(0 $ (23)/ (0) x w49 w50) method=cls noint;
run;
forecast lead=12 out=ramalan;
run;

proc print data=ramalan;
run;
proc univariate data= ramalan normal;
var residual;
run;
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Lampiran 24. Syntax SAS Model Fungsi Transfer Orde (0,[24],0)
dengan ARIMA dengan Outlier

data arimaskripsi;

input x y w49 w46 w51;
datalines;
0.001750299 0.01048839 0 0 0
0.001712999 0.010399352 0 0 0
0.001710803 0.009138935 1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1

proc arima data=arimaskripsi;

identify var=x(12);

run;

estimate p=(2) q=(24) method=cls noint;

run;

identify var=y(12) crosscorr=(x(12) w49(12) w46(12) w51(12)) nlag=50;

run;

estimate p=(1) g=(1) input=(0 $ (24)/ (0) x w49 w46 w51) method=cls
noint;

run;

forecast lead=12 out=ramalan;

run;

proc print data=ramalan;
run;
proc univariate data= ramalan normal;
var residual;
run
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Lampiran 25. Output SAS Model ARIMA (0,1,1) Harga Beras
Premium

The ARIMA Procedure

Conditional Least Sguares Estimation

Standard Approx
Paraneter Estimate Error t Value Pr » it} Lag
MAl, 1 -0.43746 0.08774 -4.99 <.0001 1
Var iance Estimate 21853.72
Std Error Estimate 148.1679
Alc 1374.294
SBC 1376.967
Number of Residuals 107

% AIC and SBC do not include log determinant.

Autocorrelation Check of Residuals

To Chi- Pr >
Lag Square DF ChiSq wtocorrelatiol
] 7.15 5 0.2097 -0.057 -0.044 0.120 -0.198 -0.064 -0.026
12 20.67 11 0.0369 0.026 -0.072 0.012 0.148 -0.112 0.265
18 24.44 17 0.1080 0.011 -0.149 -0.015 -0.010 -0.083 -0.009
24 27.91 23 0.2192 0.065 -0.042 -0.113 -0.021 0.029 0.073
30 31.80 23 0.3288 0.101 0.052 0.022 0.083 0.008 -0.072
36 46.31 35 0.0956 0.049 -0.038 -0.210 0.091 0.162 0.091
42 49.69 41 0.1657 0.106 0.047 -0.014 -0.066 -0.035 -0.023
48 52.99 47 0.2541 -0.962 0.004 -0.057 -0.025 0.069 0.069
Tests for Normality
Test --Statistic--- = =—=—- p Value------
Shapiro-Hilk H 0.778469 Pr ¢ U <0.0001
Kolmogorov=Smirnov D 0.200193 Pr > D <0.0100
Cramer-von Mises H-8q 1.264205 Pr » U-Bg <0.0050
Anderson-Darling A-Sq 6.B1657 Pr > A-Sq <0.005%0
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Lampiran 26. Output SAS Model ARIMA ([1,4],1,0) Harga Beras
Premium

The ARIMA Procedure

Conditional Least Sguares Estimation

Standard Approx

Parameter Estimate Error t Value Pr > it} Lag
ART 1 0.30982 0.09122 3.40 0.0010 1
ARL,2 =0.20426 0.09294 =-2.20 0.0302 4

Variance Estimate 21905.13

5td Error Estimnate 148.0038

AlC 1375.043

SBC 1380.389

Humber of Residuals 107
* AIC and BBC do not include log determinant.

fiutocorrelation Check of Residuals

To Chi- Pr >
Lag Square DF ChiSq  ——=====——————————y fAiutocorrelations——-———-———=--——--
6 5.25 4 0.2624 0.036 =0.178 o111 =0.009 =0.035 0.017
12 15.28 10 0.1220 0.041 -0.072 -0.003 0.073 -0.078 0.253
18 20.80 16 0.1862 0.027 -0.171 -0.023 0.031 -0.104 -0.038
24 27.06 22 0.2088 0.093 -0.026 -0.138 -0.032 0.068 0.108
30 29.97 28 0.3647 0.086 0.021 0.037 0.100 =0.010 =0.027
36 49.91 34 0.0384 0.129 -0.012 -0.222 0.081 0.213 0.084
42 51.34 40 0.1080 0.049 0.051 -0.001 -0.054 -0.020 -0.007
48 55.70 46 0.1548 -0.034 -0.005 -0.082 -0.048 0.080 0.077
Tests for Normality

Test --Statistic--= = —=--- p Valug-—----

Shapiro-Hilk W 0.804641 Pr ¢ W <0.0001

Ko Imogorov-Smirnoy D 0.169967 Pr>D <0.0100

Craner -von Mises W=Sq 1.9030544 Pr > WU=85q <0.0050

Anderson-Dar1ing A-Sq 5.595%016 Pr > A-Sq <0.0050
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Lampiran 27. Output SAS Model ARIMA (1,1,1) Harga Beras
Premium

The ARINA Procedure

Conditional Least Squares Estimation

Standard fApprox

Paraneter Estimate Error t Value Pr > it} Lag
nAat 1 -0.71638 0.134117 -5.34 €.0001 1
ARl 1 -0.32367 0.18200 -1.78 0.0782 1

Var iance Estimate 21578.19

Std Error Estimate 146.8952

AlC 1373.434

8BC 1378.779

Number of Residuals 107

* AIC and SBC do not include log determinant.

Autocorrelation Check of Residuals

To Chi= Pr >
Lag Square DF Chi8q ----—=—-=——————————~ fiutocorrelations-—----—--——--———-
6 4.28 4  0.3693 0.010 0.050 0.022  -0.150 -0.107 -0.022
12 17.68 10 0.0606 =0.008 =0.035 =0.012 0.166 =-0.084 0.272
18 20.61 16 0.1941 -0.011 -0.106 -0.060 -0.014 -0.088 -0.004
24 24 .43 22 0.3250 0.043 -0.041 -0.118  -0.027 0.030 0.093
30 28.77 28 0.4242 0.109 0.074 0.040 0.091 0.007  -0.051
36 43.89 34 0.1193 0.018 -0.9051 -0.134 0.087 0.169 0.133
42 48.32 40 0.1720 0.120 0.059 -0.016 -0.067 -0.052 -0.031
48 51.86 46 0.2561 -0.068 -0.009 -0.063 -0.014 0.066 0.073
Tests for Normality
Test --Statistic--= = —=-—m p Value--—---
Shapiro-Hilk H 0.798819 Pr < H €0.0001
Kolmogorov=5mirnov D 0.193358 Pr >D <0.0100
Cramer-von Mises H-8q 1.139186 Pr > H-8q <0.0050
fAnderson-Darling A-Sq 5.975893 Pr > A-Sg <0.0050
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Lampiran 28. Output SAS Model ARIMA ([12],1,1) Harga Beras
Premium

The ARIMA Procedure

Conditional Least Squares Estimation

Standard Approx

Paraneter Estimate Error t Value Pr > it} Lag
MAl,1 -0.48013 0.08719 -5.51 <.0001 1
AR, 1 0.27901 0.09692 2.88 0.0048 12

Var iance Estimate 20525.03

Std Error Estimate 143.2656

Alc 1368.08

5BC 1373.425

Humber of Residuals 107

* AIC and SBC do not include log determinant.

fiutocorrelation Check of Residuals

To Chi- Pr >
Lag Square DF ChiSq  —========————————n Autocorrelations--—--——==========
6 7.96 4 0.0932 -0.072 -0.040 0.140  -0.204 -0.048 -0.022
12 14.76 10 0.1409 0.031 -0.010 0.008 0.199 -0.126 0.001
18 19.61 16 0.2381 0.006 =-0.168 =0.052 0.024 =0.080 0.021
24 21.98 22 0.4611 0.051 -0.015 -0.065 -0.096 0.024 -0.025
30 27.39 28 0.4968 0.079 0.086 0.030 0.122 0.043 -0.075
36 40.25 34 0.2132 0.056 -0.029 -0.192 0.119 0.150 0.056
42 43.87 40 0.3107 0.097 0.040  -0.027 -0.092 -0.031 0.013
48 46.56 46 0.4432 =-0.083 0.017 =0.014 =0.064 0.014 0.041
Tests for Hormality
Test --Statistic--- Value-
Shapiro-Hilk W 0.817541 <0.0001
Ko lmogorov-=5n irnov D 0.180972 <0.0100
Cramer-von Mises W-Sq 0.993958 Sq <¢0.0050
finderson-Dar1ing A-Sq 5.253276 Sq ¢0.0050
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Lampiran 29. Output SAS Model ARIMA ([4],1,1) Harga Beras
Premium

The ARIMA Procedure

Conditional Least Squares Estimation

Standard Approx

Parameter Estimate Error t Value Pr > it} Lao
MAal, 1 =0.43458 0.08835 =-4.92 <.0001 1
AR1, 1 -0.20474 0.09735 -2.10 0.0378 4

Variance Estimate 21266.15

Std Error Estimate 145.8232

AlC 1371.87%

SBC 1377.221

Number of Residuals 107

#* AIC and SBC do not include log determinant.

fAutocorrelation Check of Residuals

To Chi= Pr >
Lag Square DF ChiSq -----—-——-=——--———- Autocorrelations-----—-———----——-

0.5171 -0.051 -0.066 0.121 -0.024 -0.082 -0.008
0.0938 0.027 =0.064 0.002 0.123 =0.119 0.269
0.1971 -0.003 -0.132 -0.027 0.036 -0.111 -0.045
24 24.83 22 0.3051 0.074 -0.032 -0.118 -0.013 0.051 0.091
0.4448 0.087 0.037 0.042 0.105 -0.015% -0.047
0.1153 0.094 =0.003 =0.204 0.0393 0.184 0.074
0.2335 0.061 0.065 0.004 -0.053 -0.027 -0.020
0.3264 -0.055% 0.005 -0.071 -0.035% 0.0686 0.072

Tests for Mormality

Test ==Statistic===  ====- p Valug======
Shapiro-Hilk H 0.807645 Pr < H <0.0001
Ko lmogorov-8mnirnov D 0.169639 Pr > D <0.0100
Cramer-von Mises W-Sq 1.065318 Pr > W-Sq <0.0050
Anderson-Darling A-Sq 5.661866 Pr > A-Sq <0.0050
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Lampiran 30. Output SAS Deteksi Outlier Model ARIMA Harga
Beras Premium

ARIMA ([12],1,1)
Outlier Details

Approx

Chi- Prob>

Obs Type Estinate Square ChiSq

15 Additive 284.59441 157.26 €.0001

49 Shift 490.24172 82.61 <.0001

12 Shift 379.52535 45.03 <.0001

4 fAdditive -192.01676 34.80 €.0001

50 Additive 171.90649 30.32 <.0001

ARIMA ([4],1,1)

Outlier Details

fApprox

Chi= Prob>

Obs Type Estinate Square ChiSg

15 Additive 414.40952 156.01 <.0001

49 Shift 511.15875 81.99 <.0001

12 Shift 359.30194 38.61 <.0001

4 Additive =217.07832 39.96 <.0001

50 Additive 201.15603 3s.12 <.0001
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Lampiran 31. Output SAS Model ARIMA ([12],1,1) Harga Beras
Premium dengan Outlier

The ARIMA Procedure

Conditional Least Sguares Estimation

Standard Approx
Parameter Estinate Error t Value Pr > it} Lag Variable Shift
Mat, 1 -0.79930 0.07350 -10.88 <.0001 1 v o
ARl 1 0.20581 0.10460 1.97 0.0519 12 vy o
NUMI 413.84827 29.48470 14.04 <.0001 0 wiS o
NUmM2 517.06385 76.17665 6.79 <.0001 L1} w49 L1}
NUM3 371.91312 58.27173 6.38 <.0001 0 wl2 L1}
NUM4 -211.75714 27.45128 -7.71 <.0001 0 wd [}
NUMS 184 . 68651 38.23880 4.83 <.0001 0 w50 o
Var iance Estinate 6399.929
§td Error Estimate 79.99955
AlC 1248. 166
SBC 1266.876
Humber of Residuals 107
# AIC and SBC do not include log determinant.
fAutocorrelation Check of Residuals
To Chi= Pr >
Lag Square DF Chi8q  —--——=--———=—————~ Autocorrelations-----—-—---——--——-
6 5.43 4 0.2461 -0.008 0.065 0.073 -0.089 -0.170 -0.037
12 7.50 10 0.6779 0.021 -0.045 0.011 0.082 0.086 -0.022
18 13.87 16 0.6086 0.030 =-0.182 =0.112 0.006 =0.046 =0.9044
24 19.20 22 0.6329 0.123 -0.066 -0.103 -0.058 0.004 0.077

Tests for Normality

Test ==Statistic

Shapiro-Hilk ] 0.952068 Pr < H 0.0007
Ko lmogorov=-5mirnov D 0.078281 Pr > D 0.1041
Cramer-von Mises W-5q 0.143692 Pr > W-Sq 0.0291
finderson-Dar1ing A-5q 0.936215 Pr > A-5q 0.0185
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Lampiran 32. Output SAS Model ARIMA ([4],1,1) Harga Beras
Premium dengan Outlier

The ARIMA Procedure

Conditional Least Sgquares Estimation

Standard Approx
Parameter Estimate Error t Value Pr > iti Lao Variable Shift
MAl,1 -0.77516 0.07688 -10.08 <.0001 1 ¥ 1]
AR1,1 -0.12639 0.11182 -1.13 0.2E610 4 ¥ [}
NuM1 421.77520 31.09616 13.56 <.0001 0 wlb 0
HUMz 542.50189 79.12994 6.86 <. 0001 L1} wdg 1]
HUM3 382.64092 61.70719 6.20 <.0001 0 wl2 1]
Hum4 -212.6953% 27.76022 -7.66 <.0001 0 wd [}
NUMS 200.50750 40.51981 4.95 <.0001 0 who o
fAutocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF ChiSq  ——=========—=————m Autocorrelations——-—==—========—==-
6 4.27 4 0.3702 0.003 0.035 0.074 =0.013 =0.163 =-0.064
12 10.08 10 0.4331 0.030 -0.078 -0.023 0.039 0.091 0.174
18 15.33 16 0.5005 0.036 -0.147 -0.061 0.012  -0.089 -0.0801
24 22.82 22 0.4129 0.096 -0.077 -0.115 -0.029 0.062 0.147
Tests for Normality
Test --Statistic---
Shapiro-Hilk 1] 0.953074 <
Kolmogorov-5mirnov D 0.086805 > .
Cramer=-von Mises W=5q 0.126544 Pr > U=-5q 0.0487
fAinderson-Darling A-Bq 0.822177 Pr > A-Bq 0.0343

Model ARIMA ([4],1,1) dengan Outlier setelah AR 4 dikeluarkan

The ARIMA Procedure

Conditional Least Squares Estimation

Standard Approx
Paraneter Estimate Error t Value Pr > {t] Lag Variable Shift
MAl, 1 -0.80298 0.07097 -11.31 <.0001 1 ¥ 0
NUM1 424 . 10670 29.71719 14.27 <.0001 L1} wl5 0
NUM2 523.48823 7¥.70736 6.74 <.0001 L1} wa9 0
NUM3 396.35161 59.54780 6.66 <.0001 L1} wl2 0
NUrM4 -214.01516 27.67187 -7.73 <.0001 [} wd 0
NUMS 188.45022 39.33311 4.79 <.0001 L] w50 0

Variance Estimate B572.477

8td Error Estimate 81.07081

AlC 1250.077

SBC 1266.114

Number of Residuals 107

#% AIC and SBC do not include log determinant.

fAutocorrelation Check of Residuals

To Chi- Pr >
Lag Square DF ChiSqg Autocorrelations--

6 5.23 5 0.3887 0.006 0.054 0.044 -0.088 -0.171 -0.063
12 11.35 11 0.4148 0.010 =-0.082 =0.010 0.062 0.096 0.174
18 16.43 17 0.4934 0.050 -0.140 -0.088 0.008 -0.080 -0.060
24 23.80 23 0.4152 0.100 -0.085 -0.122 -0.029 0.035 0.140

Tests for Normality
Test --Statistic--- = ====- p Value------

Shapiro=-Hilk W 0.9348622 Pr < H 0.0004
Kolmogorov-Smirnov D 0.086322 Pr >D 0.0483
Cramer-von Mises H-5q 0.146005 Pr > U-Bq 0.0265
Anderson-Dar1ing A-Sq 0.972638 Pr > A-Sq 0.0151
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Lampiran 33. Perhitungan Manual MAPE dan RMSE Model ARIMA
Harga Beras Premium dengan Outlier
MAPE ARIMA ([12],1,1)

Lag Y Forecast ((Y-F)/Y)x100
109 12210,03 12062,69 1,206731
110 12603,25 12062,69 4,289052
111 12486,23 12064,52 3,377368
112 12570,97 12070,31 3,982643
113 12623,68 12068,67 4,396559
114 12595,77 12067,92 4,190667
115 12593,26 12072,38 4,136166
116 12707,26 12075,97 4,967933
117 13514,83 12123,5 10,29486
118 13856,03 12164,47 12,20813
119 13930,77 12176,33 12,59397
120 13910,26 12205,69 12,25404

6,49151

MAPE 6,49151

RMSE ARIMA ([12],1,1)

Lag Y Forecast (Y-F)*2
109 12210,03 12062,69 21709,74
110 12603,25 12062,69 292205,1
111 12486,23 12064,52 177835,8
112 12570,97 12070,31 250657,1
113 12623,68 12068,67 308033,2
114 12595,77 12067,92 278622,1
115 12593,26 12072,38 271314
116 12707,26 12075,97 398524,6
117 13514,83 12123,5 1935808
118 13856,03 12164,47 2861383
119 13930,77 12176,33 3078048
120 13910,26 12205,69 2905552
1031,976
RMSE 1031,976
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MAPE ARIMA (0,1,1)

Lag Y Forecast ((Y-F)/Y)x100
109 12210,03 12060,37 1,225732
110 12603,25 12060,37 4,30746
111 12486,23 12060,37 3,410605
112 12570,97 12060,37 4,061714
113 12623,68 12060,37 4,462308
114 12595,77 12060,37 4,250608
115 12593,26 12060,37 4,231535
116 12707,26 12060,37 5,090697
117 13514,83 12060,37 10,76198
118 13856,03 12060,37 12,95943
119 13930,77 12060,37 13,42637
120 13910,26 12060,37 13,29873
6,790597
MAPE 6,790597
RMSE ARIMA (0,1,1)
Lag Y Forecast (Y-F)*2
109 12210,03 12060,37 22398,79
110 12603,25 12060,37 294718,7
111 12486,23 12060,37 181353,2
112 12570,97 12060,37 260709
113 12623,68 12060,37 317315,2
114 12595,77 12060,37 286649,6
115 12593,26 12060,37 283969,7
116 12707,26 12060,37 418464,2
117 13514,83 12060,37 2115464
118 13856,03 12060,37 3224403
119 13930,77 12060,37 3498384
120 13910,26 12060,37 3422086
1092,624
RMSE 1092,624
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Lampiran 34. Output SAS Model ARIMA ([2],0,[24])(0,1,0)"
Produksi Padi

The ARIMA Procedure

Conditional Least Squares Estimation

Standard Approx

Parameter Estimate Error t Value Pr > iti Lag
Al 1 0.66236 0.09568 6.92 <.0001 24
ART 1 -0.26934 0.10035 -2.68 0.0086 2

Variance Estimate 3.427E-8

Std Error Estimate 0.000185

Aalc -1375.74

SBC -1370.61

Number of Residuals 96

* AIC and SBC do not include log determinant.

Autocorrelation Check of Residuals

To Chi=- Pr >
Lag Square DF Chi8q  --——-————————-————~ Autocorrelations-—---—--——--———-——-
6 3.73 4 0.4433 0.108 0.037 0.025 0.119 -0.011 -0.093
12 11.31 10 0.3341 =0.075 =0.098 =0.056 =0.117 0.029 =-0.183
18 17.91 16 0.3290 0.011 -0.077 -0.029 0.150 -0.069 -0.147
24 21.78 22 0.4729 -0.016 0.094 -0.077 -0.096 -0.075 -0.028
30 24.93 28 0.6314 0.023 =0.025 0.037 =0.102 0.0939 =0.006
36 35.14 34 0.4140 0.138 0.096 0.102 -0.129 -0.029 0.109
42 39.61 40 0.4876 -0.08% -0.059 -0.060 0.082 -0.075 0.021
48 45.77 46 0.4820 -0.039 0.073 -0.008 0.091 0.090 0.095
Tests for Hormality
Test -=Statistic--- = =—==—n p Value------
Shapiro-Hilk H 0.953266 Pr <M 0.0018
Ko lmogorov=-5m irnov D 0.086089 Pr >D 0.0795
Cramer-von Mises H-5q 0.15679 Pr > H-5q 0.0202
Anderson-Darling A-5q 1.016628 Pr > A-Bq 0.0109
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Lampiran 35. Output SAS Model ARIMA ([2,24],0,0)(0,1,0)"
Produksi Padi

The ARIMA Procedure

Conditional Least Squares Estimation

Standard Approx
Paraneter Estimate Error t Value Pr > it} Lag
ARl 1 -0.22279 0.08697 -2.56 0.0120 2
ART, 2 =-0.52896 0.09211 =5.74 <.0001 24
Variance Estimate 3.566E-8
Std Error Estimate 0.000189
AlC -1371.9
SBC -1366.77
Number of Residuals 96

* AIC and SBC do not include log determinant.

Autocorrelation Check of Residuals

To Chi- Pr >
Lag Square DF [ T T S —— Autocorrelat ions==============—-=
[ 2.6% 4 0.6186 0.060 0.019 0.052 0.107 -0.010 -0.088
12 11.89 10 0.2927 -0.063 -0.106 -0.04% -0.090 0.103 -0.218
18 19.33 16 0.2522 0.060 -0.024 -0.078 0.134 -0.092 -0.161
24 24 .81 2z 0.3063 =0.050 0.091 =0.066 =0.090 =0.125 =0.067
30 30.55 28 0.3373 0.022  -0.078 0.061 -0.140 0.099 0.042
36 43.88 34 0.1194 0.157 0.085 0.115 -0.099 0.001 0.182
42 48.37 40  0.1707 -0.085 -0.027 -0.060 0.110  -0.060 0.003
48 54.72 46 0.1772 -0.028 0.045 -0.009 0.096 0.050 -0.136
Tests for Mormality
Test --Statistic--- = =—---- p Value------
Bhapiro-Hilk ] 0.950597 Pr < H 0.0012
Kolmogorov-Smi D 0.08909 Pr >D 0.0600
Cramer-von M W-Sq 0.174327 Pr > H-Sq 0.0114
fAnderson-Darling A-Sq 1.112259 Pr > A-Sq 0.0065

112



Lampiran 36. Output SAS Model ARIMA ([2,24].0,0)(1,1,0)"?
Produksi Padi

The ARIMA Procedure

Conditional Least Squares Estimation

Standard Approx

Parameter Estimate Erraor t Value Pr > it} Lag
ART, 1 -0.23178 0.08632 -2.69 0.0086 2
AR1,2 =-0.54866 0.039406 =-5.83 <.0001 24
AR2,1 -0.22686 0.10650 -2.13 0.0358 12

Var iance Estinate 3.426E-8

5td Error Estimate 0.000185

AlC -1374.78

SBC -1367.08

Humber of Residuals 96

# AIC and SBC do not include log determinant.

Autocorrelation Check of Residuals

To Chi- Pr >
Lag Square DF [ 1 2 S —— Autocorrelat ions=================
[ 5.72 3 1258 104 0.000 0.027 0.124 -0.047 -0.163
12 10.02 ] L3491 -0.083 -0.064 -0.052 -0.121 0.103 -0.023
18 19.06 15 2109 .089  -0.042  -0.066 0.139 -0.084 -0.189
24 25.33 21 2308 =-0.033 0.092 =0.054 =0.142 =0.116 =0.060

152 0.124 o0.111 =0.107 -0.016 0.148
.082 -0.046 -0.069 0.093 -0.048 -0.003

0 0
0 0
0 0
0. 0
30 29.22 27 0.3505 0.017 -0.105 0.035 -0.098 0.076 0.011
0 0
0 0
0 0.002 0.065 0.016 0.077 0.024 =0.105

Tests for Normality

Test --Statistic-=-= = —==—m p Value--—---
Shapiro-Hilk 1] 0.937527 Pr ¢ U 0.0002
Kolmogorov-5mirnov D 0.090433 Pr >D 0.0513
Cramer-von Mises H-5q ©0.191545 Pr > U-S5q 0.0068
fAinderson=Darling A=Sq 1.287158 Pr > A=8q <¢0.0050
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Lampiran 37.

Perhitungan Manual MAPE dan RMSE Model ARIMA

Produksi Padi
MAPE ARIMA ([2],0,[24])(0,1,0)"?

Lag Y Forecast ((Y-F)/Y)x100
109 320000 254900,9 20,34347
110 980000 571259,8 41,70818
111 2110000 1431431 32,15968
112 1190000 1456098 22,36119
113 630000 797537,1 26,59319
114 940000 699155,8 25,62173
115 920000 982960,9 6,843575
116 740000 759640,6 2,654133
117 530000 545246,3 2,876652
118 430000 527232,5 22,61221
119 490000 537250 9,642857
120 440000 308421,6 29,90419

20,27675
MAPE 20,27675
RMSE ARIMA ([2],0,[24])(0,1,0)"?

Lag Y Forecast (Y-F)*2
109 320000 254900,9 4237892933
110 980000 571259,8 167068512638
111 2110000 1431431 460456304368
112 1190000 1456098 70808222692
113 630000 797537,1 28068668617
114 940000 699155,8 58005937271
115 920000 982960,9 3964073318
116 740000 759640,6 385752612,8
117 530000 545246,3 232448272,6
118 430000 527232,5 9454162438
119 490000 537250 2232562225
120 440000 308421,6 17312879067

261761,2488
RMSE 261761,2488
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MAPE ARIMA ([2,24],0,0)(0,1,0)!2

Lag Y Forecast ((Y-F)/Y)x100
109 320000 272536,3 14,83241
110 980000 522583 46,6752
111 2110000 1743015 17,39263
112 1190000 1776768 49,30827
113 630000 749952,6 19,0401
114 940000 676394,4 28,04315
115 920000 935518 1,686744
116 740000 7584119 2,488098
117 530000 5225817,6 1,39857
118 430000 526958,5 22,54849
119 490000 575120,3 17,37149
120 440000 282674,2 35,75587

21,37842
MAPE 21,37842
RMSE ARIMA ([2,24],0,0)(0,1,0)'2

Lag Y Forecast (Y-F)*2
109 320000 272536,3 2252803083
110 980000 522583 209230269850
111 2110000 1743015 134677667810
112 1190000 1776768 344297190448
113 630000 749952,6 14388635173
114 940000 676394,4 69487917605
115 920000 935518 2408098324
116 740000 758411,9 338999116,7
117 530000 522587,6 54943980,93
118 430000 526958,5 9400954532
119 490000 575120,3 7245467636
120 440000 282674,2 24751414774

260826,7423
RMSE 260826,7423
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MAPE ARIMA ([2,24],0,0)(1,1,0)'2

Lag Y Forecast ((Y-F)/Y)x100
109 320000 280338,2 12,39431
110 980000 498152,9 49,16807
111 2110000 1784996 15,40303
112 1190000 1819187 52,87283
113 630000 714932 13,48128
114 940000 695878,4 25,97039
115 920000 961442,1 4,504577
116 740000 758731,7 2,531311
117 530000 522517,3 1,411827
118 430000 519715,5 20,86407
119 490000 5574443 13,76414
120 440000 286924,8 34,78981

20,5963
MAPE 20,5963
RMSE ARIMA ([2,24],0,0)(1,1,0)'2

Lag Y Forecast (Y-F)*2
109 320000 280338,2 1573056491
110 980000 498152,9 232176616887
111 2110000 1784996 105627515685
112 1190000 1819187 395875857379
113 630000 714932 7213451338
114 940000 695878,4 59595368164
115 920000 961442,1 1717448730
116 740000 758731,7 350876608
117 530000 522517,3 55990510
118 430000 519715,5 8048871285
119 490000 5574443 4548730265
120 440000 286924,8 23432009427

264609,1131
RMSE 264609,1131
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Lampiran 38.

Output SAS CCF Fungsi Transfer

Crosscorrelations

Lag Covar iance Correlation -198765432101234567891
=30 3.21157E-8 0.23381 LELLLS
=23 3.54782E-8 0.26492 AL
-28 2.92097E-8 0.21811 Lkl
=27 2.77393E-8 0.20713 FRER
-26 2.45049E-8 0.18298 KRk
-25 8.65577E-9 0.06463 ¥
-24 -3.1263E-9 -.02334
=23 =-3.5034E-9 =-.02616 *
=22 2.16131E-9 0.01614
=21 1.62819E-93 0.01216
-20 8.35087E-9 0.06236 *
-19 1.01845E-9 0.00760
-18 -5.9487E-9 -.04442 *
-17 -5.2509E-9 -.03921 *
=16 =-1.3989E-8 =.10446 L
=15 =-2.2291E-8 =-.16645 L
-14 -1.2397E-8 -.09257 *x
-12 -6.8917E-9 -.05146 .
-12 -2.2521E-8 -.16817 LKk
-11 -3.2104E-8 -.23972 ARk
-10 -1.2663E-8 -.09456 . kK
-3 =-2.4275E-8 =-.18127 LELLS
-8 -3.6311E-8 -.27114 bbb
=7 =-3.2371E-8 =-.24172 LLLLL]
-6 -3.4157E-8 -.25505 Rk
-5 -3.4216E-8 -.25549 HHR KK
-4 -2.4774E-8 -.18499 kA Kk
-3 -2.253E-8 -.16824 SRR
-2 -9.8646E-9 -.07366 .F
=1 1.5129E-8 0.11297 . LL I
0 2.51901E-8 0.18810 . kR
1 2.19761E-8 0.16410 . LL L
2 8.89739E-9 0.06644 . ®
3 1.0922E-8 0.08156 . LD
4 1.12037E-8 0.08366 . L
5 1.71625E-8 0.12816 . LLL
] 2.08669E-8 0.15582 . LLLM
7 1.66596E-8 0.12440 . o
8 2.19298E-8 0.16375 . KK
9 3.14751E-8 0.23503 . *AEEK
10 2.10677E-8 0.15732 . Lk
11 5.85438E-9 0.04372 . *
12 9.99314E-9 0.07462 . *
13 1.61037E-8 0.12025 . ¥
14 7.01036E-9 0.0523% . *
15 1.37747E-8 0.10286 . **
16 2.01898E-8 0.15076 . *AK
17 1.41191E-8 0.10543 . *k
18 1.33814E-8 0.09392 . Ll
19 1.54043E-8 0.11503 . ¥
20 9.59128E-9 0.07162 . *
21 2.03641E-9 0.01521 .
22 -1.2064E-8 -.09009 . kE
23 -3.0425E-8 -.22719 bbb
24 =3.0246E-8 -.22585 LLLLL]
20 9.59128E-9 0.07162 . *
21 2.03641E-9 0.01521 .
22 -1.2064E-8 -.09009 . R¥
23 -3.0425%E-8 -.22719 FEAE KK
24 -3.0246E-8 -.22585% ok Rk
25 -2.3383E-8 -.17461 LL
26 =-1.2115E-8 =.09046 Ll
27 -1.3726E-8 -.10249 b
28 -1.519e-8 -.11342 *x
29 -1.4496E-8 -.10825% *k
30 -1.2681E-8 -.09469 *

marks two standard errors
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Lampiran 39. Output SAS Fungsi Transfer dengan Orde (0,[9],0)

The ARIMA Procedure

Conditional Least Sguares Estimation

Standard Approx
Paraneter Estimate Error t Value Pr > it} Lag Variable Shift
NUM1 0.12417 0.10612 1.17 0.2453 0 x [}
NUM1,1 -0.17396 0.10442 -1.67 0.0994 9 x 0
fAutocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF ChiSq ----—-———=-—————-—~ Autocorrelat ions------—---—-—-—--—-
6 198.06 6 <.o0001 0.858 0.730 0.614 0.499 0.392 0.336
12 213.74 12 <.0001 0.254 0.157 0.078 -0.046 -0.140 -0.201
18 227.53 18 <.0001 -0.203 -0.198 -0.173 -0.122 -0.067 0.004
24 259.46 24 <.0001 0.052 0.095 0.139 0.194 0.279 0.343
30 397.18 30 <.0001 0.405 0.455 0.492 0.439 0.39 0.321
36 417.69 36 <.0001 0.253 0.203 0.155 0.119 0.050 -0.016
42 438.59 42 <.0001 -0.9087 -0.134 -0.173 -0.169 -0.161 -0.132
48 445.09 48 <.0001 -0.106 -0.109 -0.093 -0.051 -0.016 0.038

Crosscorrelation Check of Residuals with Input x

To Chi=- Pr >
Lag Square DF ChiSq  ======—=—e————ee Crosscorrelat iong=-===—=========an
L 1.77 4 0.7774 -0.119 0.005 0.006 -0.015 0.017 0.076
11 26.15 10 0.0035 0.178 o.1: 0.233 0.146 0.277 0.244
17 33.81 16 0.0058 0.166 0.114 0.096 0.122 0.105 o111
23 47.99 22 0.0011 0.060 -0.005 -0.039 -0.102 -0.214 -0.319
29 B5.77 28 <.0001 -0.232 -0.247 -0.169 -0.142 -0.138 -0.147
35 70.69 34  0.0002 -0.119 =-0.094 =-0.065 0.067 0.084 0.133
41 73.55 40 0.0010 0.093 0.126 0.058 0.033 0.046 0.028
47 74.25 46 0.0052 0.025 0.046 0.022 -0.026 -0.044 -0.046

Autocorrelations

lag Covariance Correlation -1 987 6543210123456 78891 5td Error
0 5.05648E-8 1.00000 LA LIRS A EE LSS EE] 1]
1 4.62781E-8 0.91522 . KKKk 0.102062
2 3.9812E-8 0.78735 . L LLLELLLELLLL 0.166935
3 3.30724E-8 0.65%406 . KRR KRR KR 0.201946
4 2.67036E-8 0.52811 . HA KRR AR KK 0.222923
5 2.21236E-8 0.43753 . HAKE KA 0.235595
] 1.8255E-8 0.36102 . L LLL] 0.243912
7 1.47919E-8 0.29253 . R 0.249416
8 1.05639E-8 0.20892 . *kkk 0.252965
9 5.08748E-9 0.10061 . *k 0.254756
10 =-1.2382E-9 =-.02449 . 0.255170
11 -8.8188E-9 -. 17441 . bk 0.255194
12 -1.4735E-8 -.29141 . HRE KK 0.256433
13 -1.7675E-8 -.34956 L RREERAK 0.259860
14 =-1.8577E-8 =-.36739 . LEELLLLY 0.264712
15 -1.7237E-8 -.34089 . R R 0.269972
16 -1.579GE-8 -.31240 . HEE KKK 0.274419
17 -1.3972E-8 -.27633 . *k ok k 0.278098
18 =1.2001E-8 =-.23733 . LLLLL 0.280944
19 -1.0315E-8 —.20400 - flubdd 0.283025
20 =-8.8734E-9 =-.17548 . LLLL 0.284552
21 -7.2446E-9 -.14327 . *E 0.285677
22 -4.9827E-9 -.09854 . ** 0.286425
23 -1.4285E-9 -.02825 . * 0.286778
24 3.19053E-9 0.06310 . * 0.286807
25 B8.16925E-9 0.16156 . LEL 0.286351
26 1.25376E-8 0.24795 - R R 0.287897
27 1.57331E-8 0.31115 - R KK 0.290113
28 1.72649E-8 0.34144 . A KK 0.293569
29 1.69903E-8 0.33601 - ok 0.297677
30 1.61948E-8 0.32028 - R AR 0.301602
31 1.54679E-8 0.30590 - R KK 0.305124
32 1.43252E-8 0.28330 . L 0.308302
33 1.37825E-8 0.27257 . HEKA K 0.311002
34 1.41355E-8 0.27955 . LELLLL 0.313481
a5 1.3281E-8 0.26265 . HR R 0.316067
36 1.06119e-8 0.20987 . *RE K 0.318332
37 6.46602E-9 0.12788 . *¥k 0.319770
38 1.73288E-9 0.03427 . * 0.320302
33 =-2.7048E-9 =-.05349 . * 0.320341
40 -E.0464E-9 -.11958 . *® 0.320434
41 -B.1077E-9 -.16034 . *kk 0.320898
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42 -9.9323E-9 -.19643 | ERRK H 0.321732
43 -1.1734E-8 -.23206 | Hokokok | i 0.322978
44 =-1.2839E-8 -.25392 | bbbl ] i 0.324711
45  -1.3795E-8 -.27e81 | EREAK | i 0.326772
46 -1.4725E-8 -.29121 | LELLLLY] i 0.329136
47 =-1.4621E-8 =-.28916 | Kk i 0.331803
48 -1.3385E-8 -.26471 | EREAK | i 0.334424
49 -1.1414E-8 -.22573 | Rokkokok | i 0.336599
50 -9.1494E-9 -.18094 | LLLEN i 0.338173
"." marks two standard errors
Partial Autocorrelations
Lag Correlation -19876543210123456783
1 0.91522 . RRRRE R KRR R KRR KR
2 -0.30971 R KKk
3 -0.04266 .®
4 -0.03157 *
5 0.13435 LLL]
] =0.07854 L
7 -0.02659 .F
8 -0.17939 RRER
9 -0.15211 JREE
10 -0.14982 Kk
1" -0.25460 LEEELS
12 0.11122 LA
13 0.14279 L L
14 0.02044
15 0.11512 L
16 -0.05987 * -
17 0.14803 Rk
18 0.06485 *
19 0.03148 *
20 -0.11669 L
21 0.00465
22 =-0.09001 *h
23 0.06744 LI
24 0.13156 Ll
25 0.08487 *k
26 0.09773 *k
27 0.02014
28 =0.07363 *
29 -0.04557 *
30 0.05517 *
31 0.01713
3z =0.17207 Ll
33 0.03307 *
34 0.10640 %
a5 -0.05651 *
36 -0.09906 *h
37 =0.00050
38 0.06323 *
39 0.01002
40 -0.02868 *
41 -0.03404 *
42 =0.07935 LLd
43 -0.11142 *x
44 0.03457 *
45 0.08306 %
46 0.01897 .
47 0.14636 LAl
48 0.04277 *
49 -0.08801 *x
Lo -0.04127 *
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Lampiran 40. Output SAS Fungsi Transfer dengan Orde (0,[23],0)

The ARIMA Procedure
Conditional Least Squares Estimation
Standard Approx

Paraneter Estimate Error t Value Pr > iti Lag Variable Shift
HUM1 0.11816 0.11534 1.02 0.3091 0 x 0
HUM1,1 0.19384 0.10599 1.83 0.0716 23 x 0

Autocorrelation Check of Residuals

To Chi- Pr >

Lag Square DF [ T S — Autocorrelat ions================n

[ 209.20 [ €.0001 0.901 0.795 0.706 0.595% 0.484 0.396
12 226.18 12 <.0001 0.318 0.213 0.098 -0.004 -0.094 -0.188
18 243.72 18 <.0001 -0.213 -0.203 -0.201 -0.172 -0.133 -0.103
24 246.99 24 <.0001 -0.085 -0.065 -0.023 0.020 0.057 0.121
a0 257.82 a0 <.0001 0.146 0.139 0.137 0.120 0.103 0.081
36 259.60 36 <.0001 0.063 0.046 0.030 0.003 -0.028 -0.071
42 274.21 42 €.0001 -0.100 -0.110 -0.122 -0.124 -0.133 -0.13%
48 283.84 48 <.0001 -0.126 -0.127 -0.111 -0.065 -0.011 0.042

Crosscorrelation Check of Residuals with Input x
To Chi- Pr >
Lag Square DF ChiSq ~Crosscorrelations-

5 6.24 4 0.1823 =0.136 0.002 0.103 0.118 0.118 0.165
11 37.50 10 <.0001 0.232 0.217 0.256 0.310 0.351 0.204
17 45.93 16 <.0001 0.199 0.180 0.127 0.115 0.084 0.084
23 47.50 22 0.0012 0.075 0.084 0.058 -0.004 -0.073 -0.011
29 48.56 28 0.0093 -0.069 -0.096 -0.019 -0.004 -0.012 0.006
a5 49.31 34 0.0434 0.041 -0.029 -0.015 0.022 0.056 0.063
41 50.26 40 0.1283 0.027 0.057 0.044 0.079 0.028 0.007
47 51.71 46 0.2607 0.020 0.018 -0.008 -0.025 -0.055 -0.124
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Lampiran 41. Output SAS Fungsi Transfer dengan Orde (0,[24],0)

The ARINA Procedure

Conditional Least Sguares Estimation

Standard Approx
Paraneter Estimate Error t Value Pr > iti Lag Variable Shift
HUM1 0.05492 0.14041 0.39 0.6969 ] x 0
NUM1,1 0.153239 0.12903 1.23 0.2211 24 x 0

Autocorrelation Check of Residuals

To Chi- Pr >
Lag Square DF chisSq --Autocorrelat ions===

6 202.58 6 <.0001 0.895 0.789 0.691 0,587 0.482 0.396
12 218.92 12 <.0001 0.310 0.208 0.110 0.015 -0.085 -0.189
18 234.42 18 <.0001 -0.208 -0.200 -0.179 -0.152 -0.135 -0.100
24 237.40 24 <.0001 -0.064 -0.046 -0.01% 0.030 0.084 0.115
30 250.59 30 <.0001 0.158 0.151 0.138 0.129 0.131 0.101
36 252.52 36 <.0001 0.072 0.056 0.034 0.007 =0.033 =-0.059
42 265.45 42 <.0001 -0.092 -0.095 -0.114 -0.125% -0.126 -0.126
48 275.28 48 <.0001 -0.129 -0.124 -0.106 -0.075 -0.029 0.038

To Chi= Pr >
Lag Square DF Chi8g  —======———————— Crosscorrelations-——--——--———-———-
5 5.93 4 0.2046 =-0.070 0.010 0.084 0.100 0.135 0.205
11 37.10 10 <.0001 0.200 0.193 0.272 0.328 0.327 0.259
17 42.98 16 0.0003 0.154 0.144 0.1286 0.108 0.076 0.065
23 45.93 22 0.0020 0.058 0.013 0.08¢ 0.012 -0.090 -0.151
29 46.35 28 0.0160 0.001 =0.057 =0.048 =0.015 0.004 0.005
35 46.83 34 0.0704 0.014 0.021 -0.030 0.010 0.053 0.047
41 48.11 40 01775 0.064 0.071 0. 040 0.030 0.074 0.023
47 48.73 46 0.3637 0.003 0.017 -0.003 -0.026 -0.069 -0.055
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Lampiran 42. Output SAS Model Fungsi Transfer Orde (0,[9],0)
dengan ARIMA

The ARIMA Procedure

Conditional Least Squares Estimation

Standard Approx
Paraneter Estimate Error t Value Pr > {ti Lag Variable S5hift
MAl,1 -0.37336 0.11245 -3.32 0.0013 1 ¥ 0
ART, 1 0.8439%4 0.06621 12.75 <.0001 1 v 0
HUM1 0.0027093 0.03194 0.08 0.9226 0 b3 0
NUM1 1 -0.01150 0.03070 -0.37 0.7089 9 x 0
Autocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF ChiSq  —=—====———————————m Autocorrelations---—=—=—==========
6 11.43 40,0222 -0.017 -0.001 0.132  -0.078 -0.175 0.257
12 16.80 10 0.0788 -0.061 0.055 0.096 0.015 -0.120 -0.150
18 21.83 16 0.1488 -0.124 -0.126 -0.026 -0.030 -0.075 0.09
24 23.93 22  0.3509 0.041 =0.044 0.047 =-0.068 -0.052 0.066
30 35.99 28 0.1429 0.030 0.103 0.252 0.124 0.044 =-0.028
36 39.40 34 0.2411 0.012 0.022 =-0.082 0.102 0.059 =0.047
42 47.98 40 0.1808 0.041 -0.020 -0.221 -0.039 0.026 0.003
48 49.14 46 0.3485 -0.017 -0.043 -0.027 -0.040 -0.032 0.026

To Chi- Pr >
Lag Square DF ChiSq  ————-=————————eee LCrosscorrelations---—=====--—————=
5 3.74 4 0.4430 0.040 0.018 =0.072 0.067 0.043 0.172
11 9.67 10 0.4702 0.136 0.052 0.151 0.134 0.062 =0.051
17 10.96 16 0.8119 -0.049 0.002 -0.024 0.068 0.022 -0.083
23 22.54 22 0.4279 -0.052 -0.056 -0.119 -0.154 -0.209 -0.214
29 23.63 28 0.7009 0.072 0.041 0.025 -0.046 -0.052 0.003
35 28.17 24 0.7486 -0.002 0.005 0.048 0.080 0.138 0.156
41 28.70 40 0.9083 -0.060 -0.041 -0.006 0.008 0.025  -0.005
47 29.45 46 0.9725 0.007 -0.016 -0.004 0.001 -0.054 -0.073
Tests for Normality
Test -=Statistic--- = =—==-- p Valug------

Shapiro-Hilk H
Kolmogorov=-5mirnov D
Cramer-von Mises H
fnderson-Darling ;]

0.718914 Pr < U <0.0001
0.202897 Pr>D <0.0100
1.263215 Pr > U-5q <0.0050
6.840638 Pr > A-5q <0.0050
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Lampiran 43. Output SAS Model Fungsi Transfer Orde (0,[23],0)
dengan ARIMA

The ARINA Procedure

Conditional Least Squares Estimation

Standard Approx
Paraneter Estimate Error t Value Pr > |t} Lag Variable Shift
MAl, 1 -0.75994 0.08772 -8.66 €.0001 1 v 0
AR, 1 0.90485 0.05600 16.16 €.0001 1 v 0
HUHM1 =-0.01821 0.01699 =1.07 0.2875 0 x 0
HUM1,1 0.01674 0.01554 1.08 0.2851 23 x 0
Autocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF ChiSg  =====eeeeccccee——— fiutocorrelat iong=======s==ee—————
] 2.14 4 0.7096 0.056 0.047 0.061 =0.004 =0.064 0.116
12 15.46 10 0.1160 -0.067 0.021 0.081 0.083 -0.061 -0.357
18 20.99 16 0.1788 -0.185 -0.020 -0.108 -0.003 0.046 -0.103
24 23.15 22 0.39323 0.100 -0.037 -0.068 -0.033 -0.048 0.036
20 27.18 28 0.5087 0.145 0.038 0.065 0.029 -0.009 0.081
36 27.79 34 0.7648 0.021 0.025 0.031 -0.038 0.028 0.015
42 28.43 40 0.9143 -0.053  -0.021 -0.021 -0.017 0.003 -0.009
48 32.66 46 0.9308 0.000 -0.087 -0.070 -0.024 -0.077 -0.047

Crosscorrelation Check of Residuals with Input x

To Chi- Pr >
Lag Square DF ChiS8q -----————--—————- Crosscorrelations---——---—————----
5 6.10 4 0.1920 -0.078 0.109 0.149 0.007 0.081 0.191
1 13.75 10 0.1848 0.024  -0.020 0.236 0.199  -0.002 -0.094
17 15.97 16 0.4549  -0.051 -0.049  -0.077 0.040 -0.063 -0.119
23 17.80 22 0.7175 0.014 -0.012 -0.062 -0.085 -0.081 -0.085
29 19.04 28 0.8969 0.063 0.063 0.074  -0.013 -0.005 0,057
35 19.52 34 0.9778 0.011 -0.9022 0.020 -0.028 0.026 0.064
41 19.87 40  0.9968 -0.025 0.048  -0.020 0.032 =-0.022 0.006
47 21.12 46 0.9994 0.006 =0.053 =0.002 =0.051 =0.055 =0.092
Tests for Normality
Test --Statistic--- = —==—o p Value---—-—-
Shapirao-Hilk W 0.885218 Pr < U <0.0001
Ko lmogorov-5Smirnov D 0.12813 Pr >D <0.0100
Cramer-von Mises H-5g 0.413376 Pr > W-Sg <0.0050
fAinderson-Dar1ing A-5g 2.589496 Pr > A-Sg <0.0050
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Lampiran 44. OQutput SAS Model Fungsi Transfer Orde (0,[24],0)
dengan ARIMA

The ARIMA Procedure

Conditional Least Sguares Estimation

Standard Approx
Paraneter Estimate Error t Value Pr > it} Lag Variable Shift
MAl,1 -0.78741 0.07638 -10.31 <.0001 1 v 0
ARt 1 0.90875 0.05540 16.40 <.0001 1 v 0
NUM1 0.01760 0.01611 1.09 0.2787 0 x 0
NUM1,1 -0.03934 0.01573 -2.50 0.0148 24 x 0
Autocorrelation Check of Residuals
To Chi- Pr >
Lag Square DF [ Y] S — Autocorrelat ions=================
E 1.22 4 0.8742 0.085 0.052 0.021 0.018 -0.039 0.060
12 23.26 10 0.0098 -0.051 0.047 0.020 0.135 -0.087 -0.467
18 25.81 16 0.0568 -0.048 -0.026 -0.133 0.056 -0.025 -0.05
24 31.08 22 0.0945 0.046 0.006 =-0.058 =0.076 =0.036 0.185
30 33.75 28 0.2092 -0.048 0.064 0.093 -0.026 0.055 0.060
36 34.29 34 0.45%39 0.032 0.033 0.003 0.012 0.007 -0.039
42 35.55 40  0.6709 0.009 -0.046 -0.05%0 0.044  -0.031 0.01
48 39.32 46 0.7464 -0.011 -0.077 -0.058 -0.043 -0.082 -0.025

To Chi- Pr >
Lag Square DF ChiSq  =======-—————e—e Crosscorrelations-———=====-ce———e-
5 7.50 4 0.1117 0.048 0.104 0.179 -0.071 0.108 0.205
11 17.06 10 0.0730 0.042 -0.080 0.293 0.157 0.018 -0.118
17 19.24 16 0.2566 -0.035 -0.115 -0.040 0.030 -0.089 -0.073
23 21.93 22 0.4642 -0.004 -0.036 -0.090 -0.017 -0.108 -0.127
23 24.12 28 0.6754 0.095 0.118 0.061 =0.037 0.015 0.047
35 24.88 34 0.8731 0.013 -0.028 0.036 -0.9061 0.066 0.018
41 25.51 40 0.9637 -0.009 0.062 -0.015 0.017 =-0.040 0.052
47 26.56 46 0.9904  -0.031 -0.029 -0.030 -0.022 -0.083 -0.068
Tests for Normality
Test ==Statistic==-=- Value~-
Shapiro-Hilk H 0.885139 €0.0001
Kolmogorov-Smirnov D 0.126816 <0.0100
Cramer-von Mises H-5q ©0.436225 -5q <0.0050
fnderson-Darling A-5q 2.553134 -5gq €0.0050

124



Lampiran 45. Output SAS Deteksi Outlier Model Fungsi Transfer

dengan ARIMA
Orde (0,[9],0)
Dutlier Details
Approx
Chi= Prob>
Obs Type Estimate Square ChiSqg
43 Shift =0.0002404 95.14 <.0001
15 Additive -0.0001917 57.00 <.0001
12 Shift -0.0002048 25.25 <.0001
48 Shift =-0.0001264 20.31 <.0001
14 Shift -0.0001345 15.52 <.0001
Orde (0,[231,0)
Dutlier Details
Approx
Chi- Prob>
Obs Tvpe Estimate Square ChiSq
49 Shift -0.0000754 16.64 €.0001
50 Additive =0.0000414 17.41 <.0001
Orde (0,[241,0)
Outlier Details
Approx
Chi- Prob>
Obs Type Estinmate Square ChiSg
49 Shift -0.0000974 30.22 <.0001
46 Shift =0.0000689 12.57 0.0004
51 Shift 0.00004522 E.48 0.0109
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Lampiran 46.

dengan ARIMA dengan Outlier

Output SAS Model Fungsi Transfer

Orde (0,[9],0)

The ARIMA Procedure
Conditional Least Squares Estimation
Standard Approx
Parameter Estimate Error t Value Pr > iti Lao Variable Shift
MAl, 1 -0.32138 0.13012 -2.47 0.0157 1 v 0
ARL, 1 0.32090 0.06159 14.95 <.0001 1 y 0
NUM1 0.03032 0.01766 1.72 0.0900 0 x 0
NUMI ;1 -0.01026 0.01515 -0.68 0.5005 3 x 0
NUmM2 -0.0003012 0.00002826 -7.87 <.0001 0 w49 0
NUM3 -0.0002403 0.00002146 -7.64 <.0001 0 uwlb 0
NUM4 -0.0002600  0.00004290 -6.06 <.0001 0 wi2 0
NUMS -0.0001326  0.00003669 -3.61 0.0005 0 w4l 0
NUMG -0.0002163  0.00004228 -5.12 <.0001 0 wi4 0
To Chi-
Lag Square DF
] 7.55 4 0.1034 0.074 0.229 0.040 0.119 -0.080 -0.046
12 24.84 10 0.0057 -0.088 -0.177 0.099 0.040 -0.138 -0.3218
18 29.02 16 0.0238 -0.070 -0.139 -0.103 -0.062 -0.014 -0.020
24 37.83 22 0.0191 0.189 0.093  -0.091 -0.045 0.004 0.143
a0 42.44 28 0.0334 0.002 0.108 =0.025 0.123 0.060 0.066
36 45.48 34 0.0902 -0.126 -0.013 0.042 0.019 -0.015 -0.056
42 48.56 40 0.1661 0.0E7 -0.018 0.065 -0.082 0.034 -0.045
48 53.47 46 0.2092 0.048 -0.063 -0.090 -0.073 -0.063 -0.05
Crosscorrelation Check of Residuals with Input x
To Chi- Pr >
Lag Square DF ChiSq  —=--====-—————ee Crosscorrelations--———==-=——ecmeme=
5 9.05 4 0.0539 =0.108 0.024 0.130 =0.103 =0.032 0.251
11 18.08 10 0.0537 0.225 0.076 -0.029 0.086 -0.042 -0.1393
17 28.10 16 0.0307 -0.126 -0.109 -0.177 0.058 -0.032 -0.227
23 33.01 22  0.0617 -0.093 -0.165 -0.112 -0.072 0.009  -0.0%4
29 41.21 28 0.0514 0.033 0.220 0.192 0.035 -0.002 0.080
a5 44.58 34 0.1058 0.081 0.100 0.048 0,050 0.075 0.108
41 45.95 40 0.2333 =0.025 =0.108 =-0.028 =0.004 0.040 =0.031
47 439.40 46 0.3330 0.003 -0.039 -0.023 -0.001 -0.130 -0.143
Tests for Normality
Test --Statistic--- --p Valug-—----
Shapiro-Hilk 1] 0.974246 Pr ¢ U 0.0798
Ko Imogorov-5n irnov D 0.094191 Pr>D 0,0558
Cramer -von Mises W=5q 0.158315 Pr > U-8q 0.01594
Anderson-Dar1ing A-8gq 0.8877E61 Pr > A-8q 0.0229
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Lampiran 47. Output SAS Model Fungsi Transfer Orde (0,[23],0)
dengan ARIMA dengan Outlier

The ARIMA Procedure

Conditional Least Squares Estimation

Standard Approx
Paraneter Estinate Error t Value Pr > it} Lag Variable Shift
MAal 1 =0.44173 0.14130 =-3.13 0.0026 1 ¥ 1]
ART 1 0.92162 0.06122 15.05 <.0001 1 w 1]
HUM1 -0.0011998 0.02391 -0.05 0.9601 0 x 0
HUM1,1 -0.01374 0.01703 -0.81 0.4228 23 x 0
NUM2 -0.0002665  0.00004628 -5.76 <.0001 o w49 0
NUM3 -0.0000770  0.00002647 -2.91 0.0049 0 w50 o
Autocorrelation Check of Residuals
To Chi= Pr >
Lag Square DF [ YT TSRS — Autocorrelat ions=================
[ 9.28 4 0.0546 0.022 0.176 0.218 -0.183 0.004 0.079
12 33.51 10 0.0002 -0.080 0.144  -0.057 -0.075 0.113  -0.473
18 38.92 16 0.0011 0.059 -0.165 -0.147 0.050 -0.031 -0.045
24 49.36 22 0.0007 0.075 -0.161 -0.037 0.020  -0.191 0.164
30 53.84 28 0.0023 0.064 0.105 0.040 0.046 0.081 0.107
36 57.82 34 0.0066 0.022 0.118 0.031 =0.057 0.093 0.020
42 60.54 40 0.0196 -0.034 -0.072 0.048 -0.086 0.028 -0.006
48 68.78 46 0.0164 -0.002 -0.076 -0.102 -0.057 -0.105 -0.099

Crosscorrelation Check of Residuals with Input x

To Chi= Pr >

Lag Square DF ChiSq --———===———————— Crosscorrelations——--———=-=———=--—
5 6.01 4 0.1987 0.085 0.087 0.104 0.005 -0.039 0.235%
11 9.83 10 0.4552 -0.058 0.091 0.067 0.116 -0.015 =0.150
17 15.81 16 0.4666 -0.084 -0.082 -0.152 0.005 -0.073 -0.199
23 16.34 22 0.7664 0.036 =0.047 =0.031 =0.076 =0.074 =0.003
29 19.34 28 0.8874 0.042 0.051 0.155 -0.027 0.017 0.057
a5 19.82 34 0.9748 0.026 0.0086 -0.029 -0.006 0.031 0.064

Crosscorrelation Check of Residuals with Input x

To Chi- Pr >
Lag Square DF ChiSqg --Crosscorrelations-
41 20.17 40  0.9962 0.012 0.039 0.000 -0.014 0.042 -0.032
47 21.86 46 0.9930 0.007 -0.057 -0.033 -0.051 -0.109  -0.067
Tests for Mormality
Test --Statistic--- = —==—n p Value------
Shapiro-Hilk H 0.916941 Pr ¢ W 0.0001
Ko lmogorov=Smirnowv D 0.142635 Pr >D <0.0100
Cramer=von Mises W=-Sgq 0.393947 Pr > U=8q <0.0050
Anderson-Darling A-Sg 2.1749398 Pr » A-Bq <0.0050
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Lampiran 48. Output SAS Model Fungsi Transfer Orde (0,[24],0)
dengan ARIMA dengan Outlier

The ARIMA Procedure

Conditional Least SBguares Estimation

Standard Approx
Parameter Estimate Error t Value Pr > it} Lao Variable Shift
Matl 1 -0.65571 0.10373 -6.32 <.0001 1 ¥ 0
AR, 1 0.91056 0.0E6774 13.44 €.0001 1 ¥ 0
NUMi 0.05378 0.01787 3.01 0.0037 L] x L]
NUM1 , 1 -0.03379 0.01356 -2.49 0.0153 24 x L]
NUmM2 =0.0002345 0.00003175 =-7.39 <.0001 1] [3:} L1}
NUM3 -0.0000944 0.00002553 -3.70 0.0005 1] wib 0
NUM4 0.00006412 0.00003094 2.07 0.0422 [} wh1 0

Autocorrelation Check of Residuals

To Chi- Pr >
Lag Square DF ChiSg -Autocorrelations—---
6 1.44 4  0.8370 0.048 0.108 0.036 -0.034 0.008 -0.048
12 11.84 10 0.2959 0.006 0.176 -0.044 0.037  -0.020 -0.291
18 16.84 16 0.3958 =0.190 =0.106 =0.003 =0.077 0.017 =0.035
24 19.88 22 0.5904 0.039 -0.093 -0.056 -0.089 -0.042 0.077
20 27 .61 28 0.4850 0.202 -0.028 0.018 0.062 0.095 0.105
36 3z2.32 34 0.5502 -0.053 0.143 0.058 -0.054 0.037 0.059

fAutocorrelation Check of Residuals

To Chi- Pr >

Lag Square DF ChiSq  —-———==———=—————— Aiutocorrelationgs——-——--——=-==—-—=
42 35.66 40 0.6660 =0.118 0.016 =-0.063 0.053 =0.016 =0.014
48 43.80 46 0.5647 -0.018 -0.048 -0.142 -0.068 =-0.091 -0.067

Crosscorrelation Check of Residuals with Input x

To Chi- Pr >
Lag Square DF ChiSq —--——-=———-———— Crosscorrelations—---—--——--———-—-
5 8.85 4 0.0651 0.152 0.149 0.151 -0.133 0.069 0.180
11 15.42 10 0.1174 -0.026 0.035 0.072 0.238 -0.029 -0.164
17 21.05 16 0.1765 -0.038 -0.121 -0.147 0.067 -0.179 -0.061
23 22.82 22 0.4118 0.046 -0.070 -0.007 -0.113 -0.029 -0.062
23 26.55 28 0.5426 =0.010 0.134 0.155 =0.078 0.047 0.038
35 27.73 34 0.7676 0.049 -0.057 0.021 -0.041 0.092 0.006
41 28.67 40 0.9090 -0.018 0.094 -0.006 0.018 -0.046 0.039
47 31.05 46 0.9552  -0.021 -0.037  -0.061 -0.019 -0.132 -0.098
Tests for Normality
Test --Statistic---
Shapiro-Hilk H 0.987157
Kolmogorov-8mirnov D 0.071373
Cramer-von Mises HW-Sq 0.043573
fAinderson-Darling n-5q 0.31044
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Lampiran 49. Perhitungan Manual MAPE dan RMSE Model Fungsi
Transfer ARIMA (1,0,1) b,s,r (0,[24],0)

MAPE Fungsi Transfer
Lag Y Forecast ((Y-F)/Y)x100
109 12210,03 12054,41 1,274569
110 12603,25 12005,61 4,741926
111 12486,23 11926,54 4,482432
112 12570,97 11896,21 5,367619
113 12623,68 11843,95 6,176682
114 12595,77 11790,46 6,393435
115 12593,26 11763,66 6,58761
116 12707,26 11745,96 7,564964
117 13514,83 11953,78 11,55065
118 13856,03 12118,07 12,54301
119 13930,77 12140,49 12,85123
120 13910,26 12284,3 11,68894
7,601923
MAPE 7,601923
RMSE Fungsi Transfer
Lag Y Forecast (Y-F)*2
109 12210,03 12054,41 24219,23
110 12603,25 12005,61 357169,8
111 12486,23 11926,54 313249,1
112 12570,97 11896,21 455303,2
113 12623,68 11843,95 607970,1
114 12595,77 11790,46 648511,6
115 12593,26 11763,66 688227,5
116 12707,26 11745,96 924096,6
117 13514,83 11953,78 2436883
118 13856,03 12118,07 3020517
119 13930,77 12140,49 3205083
120 13910,26 12284,3 2643754
1130,08
RMSE 1130,08
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