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PEMODELAN DAN PERAMALAN VOLATILITAS SAHAM DENGAN
TINJAUAN HARGA KOMODITAS DAN KURS PADA EMITEN
SUBSEKTOR BATUBARA

Endar Wiyasti
Program Studi Sarjana Terapan Manajemen Keuangan

ABSTRAK

Sektor pertambangan batubara dalam pasar modal adalah sektor yang
pergerakan sahamnya cukup.volatile dan banyak peminatnya dimana sektor
batubara memberikan rata-rata return positif. Hal tersebut disebabkan«barang
produksi yang dihasilkan adalah barang komaditas yang dibutuhkan untuk industri
maupun penyokong kebutuhan.bahan bakar kehidupan manusia di berbagai negara.
Indonesia sebagal salah satu‘'penghasil dan pengeskpor batubara terbesar di dunia
menjadikan .emiten di dalamnya sebagai saham yang cukup strategis. Harga
komoditas dan kurs USD adalah faktor yang cukup relevan dalam mempengaruhi
pergerakan sahamnya. Penggunaan metode / ARIMAX untuk peramalan pergerakan
saham dengan pengaruh variabel eksogen diharapkan memberikan prediksi yang
prediktif. Analisis lanjutan dilakukan untuk mendeteksi gejala heteroskedastis. Jika
terdekteksi heteros maka analisis dilanjutkan ke ARIMAX-GARCH. Data yang
digunakan adalah data bulanan return saham sebagai proksi volatilitas, harga
batubara Newcastle dan kurs USD selama tahun 2020 —2024 serta periode testing
pada Januari dan Februari 2025 untuk menggunakan hasil pemodelan. Dalam
aplikasinya, ARIMAX dapat membantu meningkatkan.akurasi pada saham ADRO,
FIRE, BSSR, DWGL, dan MBAP dengan kontribusi harga-komoditas dan kurs
USD dalam model dapat menurunkan angka MAPE. Model ARIMAX tidak
optimal pada saham DSSA, BUMI, HRUM, dan TOBA dimana MAPE tidak turun
bahkan memperbesar error.

Kata kunci: ‘volatilitas return saham, harga-komaoditas, kurs USD, ARIMAX,
ARCH, MAPE

Xiv
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MODELING AND FORECASTING STOCK VOLATILITY WITH A REVIEW
OF COMMODITY PRICES AND EXCHANGE RATES IN COAL SUB-
SECTOR ISSUERS

Endar Wiyasti
Applied Bachelor of Financial Management Study Program

ABSTRACT

The coal mining sector in the capital market is a sector whose stock.movements are
quite volatile and have many enthusiasts, where the coal sector provides:an average
positive return. This_is because the produetion goods produced are commodity
goods needed for industry and to support the fuel needs of human life in‘various
countries. Indonesia as one of the'largest coal producers and exporters in the world
makes issuers in it a fairly strategic stock. Commadity prices and USD exchange
rates are.quite relevant factors in influencing the movement of its shares. The use
of the ARIMAX method for forecasting stock movements with the influence of
exogenous variables is.expected to provide predictive predictions. Further analysis
is carried out to detect heteroscedastic symptoms. If heteroscedasticity is detected,
the analysis is continued to ARIMAX-GARCH. The data used are monthly stock
return data as a proxy for volatility, Newcastle coal prices, and USD exchange
rates during 2020 - 2024 and the testing period in'January and February 2025 to
use the modelling results. In its application, ARIMAX.can help improve accuracy
on ADRO, FIRE, BSSR, DWGL, and MBAP stocks with the contribution of
commodity prices and USD exchange rates in the model can reduce MAPE figures.
The ARIMAX model is not optimal on DSSA, BUMI, HRUM, and TOBA stocks
where MAPE does not decrease and even increases the error.

Keywords:' stock return volatility,” commodity. prices, USD exchange rates,
ARIMAX, ARCH, MAPE
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1.1 Latar Belakang Penelitian

Kebutuhan akan bahan bakar energi mineral diproyeksikan stabil bahkan
akan meningkat. Kebutuhan energi yang signifikan diperuntukkan guna memenuhi
permintaan industri yang tinggi. Kegiatan‘industri-manufaktur terdapat pada negara
berbasis industri yang di dominasi.oleh negara di Asia yaitu China, Jepang, Korea
Selatan, India, dan Indonesia. Output kegiatan manufaktur berkontribusi untuk
GDP (Gross Domestie Product) global dengan China sebagai kontributor terbesar
dengan sumbangan 28,7% (Nurdifa, 2023). Analisis data dari Trading Economics
menunjukkan bahwa 34 dari 41 sektor manufaktur di China mengalami,peningkatan
signifikan, terutama pada industri komputer dan komunikasi, produksi panas,
peleburan logam non-ferrous, penambangan dan pencucian batubara, minyak dan
gas alam, tekstil, mobil, mesin dan peralatan listrik, produk kimia, perkeretaapian,
kapal, dan penerbangan. Peningkatan ini mengindikasikan adanya kenaikan
aktivitas produksi baik untuk barang maupun jasa. Kegiatan industri yang
terkomputerisasi dan mekanisasi memerlukan_konsumsi energi yang besar.
Indonesia Mining Association (IMA) sebagai asosiasi yang bersangkutan
memberikan pernyataanya bahwa penggunaan energi batubara masih' mendominasi
dalam produksi listrik dan industri di China. China menghabiskan 54,3 % dari total
konsumsi ‘batubara dunia diikuti roleh .India; Amerika Serikat, Jepang, Afrika
Selatan, Rusia, Indonesia, Korea Selatan, Vietnam, dan Australia (Asmarini, 2021).

Produsen Batubara Dunia

102 89
1o&| R 57
. J

439 =~
528
4.705
752 .

China M India M Indonesia B Amerika Serikat
M Australia M Rusia Afrika Selatan Kazakhstan

Jerman Polandia Turki Kolombia

Gambar 1. 1 Negara penghasil batubara
Sumber: Goodstats, 2024 (data diolah)
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Berdasarkan data dari godstats pada gambar di atas, Indonesia merupakan
negara penghasil batubara terbesar setelah Cina dan India. Seperti halnya China,
sebagai negara penghasil batubara, keberadaan komoditas tersebut di Indonesia
menjadi fondasi penting dalam menyokong kebutuhan energi dan perekonomian
nasional. Penggunaan batubara Indonesia untuk. kebutuhan domestik banyak
digunakan dalam industri pembangkit listrik yaitu Pembangkit Listrik Tenaga Uap
(PLTU). Sebesar 67% pembangkit listrik masih menggunakan batubara dalam
aktivitasnya (Sinaga, 2024). Proyeksi penggunaan batubara domestik menunjukkan
peningkatan menjadi 123,2 ton pada tahun 2025 (tintaninfra.com, 2024). Selain
sebagai penyokong energi. dalam negeri, ‘industri batubara . Indonesia juga
berkontribusi besar pada Pendapatan Negara Bukan Pajak (PNBP) melalui aktivitas
ekspor di mana Indonesia berperan dalam memenuhi 30-40% kebutuhan batubara
global didominasi negara Asia dengan tujuan ekspor terbesar yakni China dan India
(Sinaga, 2024). Adanya industri batubara membawa dampak besar untuk
masyarakat misalnya dalam hal perekonomian sektor keuangan; penyerapan tenaga
kerja, " perkembangan teknologi, dan pemberdayaan masyarakat sekitar
pertambangan.

Sebagai penghasil batubaraterbesar di dunia; industri sektor energi batubara
menjadi sektor strategis. Sektor strategis merupakan sektor usaha yang produknya
diperuntukan untuk orang banyak yang prosesnya sangat bergantung pada sumber
daya alam dan memiliki potensi merusak lingkungan (Haz & Junior, 2024). Kondisi
pasar batubara  dunia tentu. berpengaruh . untuk . Kkelangsungan perusahaan-
perusahaan batubara di Indonesia. Melihat kontribusi Indonesia yang signifikan
sebagai pengekspor -batubara, maka kondisi perekonomian _internasional
mempunyai pengaruh. Transaksi.ekspor batubara umumnya. menggunakan dollar
AS. Bahkan harga untuk Domestic Market Obligation (DMO) sendiri di tetapkan
dalam satuan dollar AS yang sejak Januari 2020 sampai saat ini senilai $70 per ton
(Setiawan V. N., 2024). Transaksi menggunakan satuan USD menunjukkan nilai
kurs USD berpengaruh pada harga produk perusahaan tambang batubara. Perlu
diperhatikan bahwa perusahaan batubara adalah price taker dalam artian tidak

memiliki kendali langsung untuk menentukan harga jualnya. Kondisi eksternal
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yang demikian menjadi faktor penting yang mempengaruhi perusahaan dari sisi
harga jual yang akan berimbas pada pendapatan.

Dampak lingkungan seringkali menjadi pertimbangan untuk penggunaan
batubara sebagai sumber bahan bakar. Pencemaran udara dan air serta kontribusi
hasil pembakaran batubara yang berpengaruh pada perubahan iklim, membuat
batubara ingin diminimalkan penggunaannya dengan melakukan transisi energi
yang ramah lingkungan. Rencana-pensiun dini PLTU di Indonesia belum ada
kejelasan sebab energi_pengganti belum tersedia secara memadai (Rhamadanty,
2025). Di China pun.mencuat isu akan ditutupnya tambang di Shanxi, penghasil
batubara terbesar.di China karena permintaan lesu. Berbeda dengan di India di mana
sektor utama di India yang meningkat sebesar 4% pada akhir 2024 memberikan
sinyal-posistif bagi harga batubara. Sektor energi terkhusus batubara pada tahun
2025 .masih diperkirakan menarik untuk investasi karena mampu memberikan
return positif dan stabilitas dan berkelanjutan ditengah kondisi‘industri dan regulasi

yang mempengaruhi fluktuasi harga (Bawono, 2024).

Volatilitas return IDXENERGY
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Gambar 1. 2 Volatilitas saham energi
Sumber: investing.com, 2025 (data diolah)

Sepanjang tahun.2024 pergerakan saham IDXENERGY fluktuatif-dengan
secara tren jangka panjang terlihat stabil. Pada periode yang sama newcastle coal
pun berada pada kondisi yang perubahannya tidak begitu ekstrim namun tetap ada
perubahan. Masuk akhir tahun 2024 sampai pada februari 2025 return
IDXENERGY koreksi cukup signifikan. Perubahan-perubahan yang terjadi dapat
dipahami sebagai akibat dari perubahan iklim bisnis batubara. Salah satunya adalah,
adanya isu pengurangan impor dari negara negara importir cukup tergambar

dampaknya dengan koreksi tersebut karena terjadi pada periode yang sama.
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Menurut Indonesia Mining Association (IMA) permintaan batubara baik
domestik ataupun global akan mengalami peningkatan di tahun 2025. Optimisme
tersebut tetap ada walaupun harus dihadapkan dengan ambisi pemerintah untuk bisa
transisi menuju energi baru terbarukan (EBT). Selain faktor politik, faktor harga
komoditas yang mengalami stagnasi tidak menciptakan rasa pesimis terhadap
proyeksi tersebut. Potensi kenaikan permintaan terlihat. dari adanya perkiraan
kenaikan Domestic Market Obligation (DMO) tahun 2025 hingga«229,3 juta ton di
mana angka tersebut lebih tinggi 4,05 % dari target DMO tahun 2024 sebesar 220
juta ton (Rhamadanty,2024).

““"T'*“"';Hn"r' r_,__lLH mj
MRS it P e
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® ® @ ® GB ®
2019 May Sep 2020 May Sep 2021 May Sep 2022 May Sep 2023 Jun

Gambar 1. 3 Pergerakan saham BYAN
Sumber: stockbit.com, 2025 (data diolah)

Pergerakan naik turunnya.harga-dengan tendensi tertentu yang disebut
volatilitas menjadi salah satu alat atau<indikator dalam:membaca kondisi pasar
untuk menentukkan keputusan investasi. Fluktuasi harga saham emiten batubara
dapat tercermin ‘ketika tahun 2020 berdasarkan indeks newcastle yang turun
menunjukkan penurunan pendapatan..Emiten batubara dengan-kapitalisasi terbesar
dalam industri nya yaitu Bayan Resource Thk(BYAN) pendapatannya turun 8,6 %
dengan biaya dengan beban usaha yang meningkat berdasarkan laporan keuangan
tahunan 2020. Pada periode tersebut permintaan batubara rendah karena
berhentinya segala aktivitas industri karena covid-19. Kabar turunnya harga indeks
batubara tersebut menyadi stimulus bagi investor menentukkan keputusan
investasinya. Seorang fundamentalis melihat ini peluang yang bagus di mana

mampu membeli saham dengan performa keuangan baik dengan harga murah
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ataupun wait and see menunggu keadaan berbalik. Sedangkan para trader yang
menggunakan strategi jangka pendek untuk memperoleh capital gain mungkin
tidak menjadikan kondisi tersebut momentum untuk masuk melihat kondisi pasar
komoditas yang belum jelas arahnya dan cenderung stagnan. Pada periode waktu
new normal pasca covid-19, harga saham berangsur naik karena kondisi
perekonomian pulih.

Newcastle Coal Index IDXENERGY
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Gambar 1. 4 Pergerakan harga komoditas dan saham energi
Sumber: investing.com; 2025 (data.diolah)

Pengaruh kebijakan Amerika turut mempengaruhi perubahan pada harga
acuan batubara dunia. Kebijakan presiden Donald. Trump selaku presiden negara
dengan julukan polisi dunia tersebut menimbulkan dampak bagi pasar (efek Trump)
(cnbcindonesia.com, 2025). “Gambar 1.4. menunjukkan " IDXENERGY yang
merupakan indeks saham sektor energi Indonesia mencatatkan penurunan, seiring
turunnya indeks harga batubara newcastle:"Kebijakan Trump menjadi pemicu
perubahan harga komoditas di mana Amerika sebagai salah satu tujuan ekspor
batubara Indonesia berencana memperluas tambang dan memperpanjang masa
operasionalnya “untuk memaksimalkan produksi dalam negeri. India /juga
melakukan hal yang demikian_untuk mengurangi impor. Kondisi.yang relevan
adalah ketika perang dagang memanas.antara negara adidaya-/Amerika Serikat dan
China membuat perang tarif yang menyebabkan harga batubara koreksi. Kemudian
ketika situasi perang dagang meredup harga batubara global menguat dan hal ini

bisa menjadi sinyal positif untuk produsen karena harga jualnya bisa membaik.
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(investasi.kontan.co.id, 2025). Ketika dollar menguat, perusahaan batubara
biasanya akan memperbesar ekspornya agar memperoleh profit lebih banyak.
Berpengaruhnya kurs terhadap ekspor telah diteliti oleh Barasyid & Setiawati
(2023) bahwa saat dollar menguat importir akan meningkatkan permintaannya
dengan asumsi bisa mendapatkan barang dengan harga lebih-murah. Gambar 1.5
menunjukkan bahwa performa saham energi..menurun saat dollar menguat.
Menguatnya dollar tidak serta merta meningkatkan pendapatan karena rupiah

melemah dapat berakibat biaya produksi atau beban usaha meningkat. Perubahan
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kurs bisa mempengaruhi keuangan perusahaan yang melakukan perdagangan

internasional.

Perubahan Kurs Terhadap Saham Batubara
(ADRO)
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Gambar 1. 6 Pergerakan kurs USD terhadap saham ADRO
Sumber: investing.com, 2025 (data diolah)

Pengaruh dollar terhadap perusahaan perdagangan dengan cakupan

internasional untuk sisi laporan keuangan dikenal dengan eksposur transaksi. Salah

6
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satu contohnya adalah catatan laporan keuangan yang pernah dialami Alamtri
Resources Indonesia Thk (ADRO) saat dollar USD menguat. Pada kuartal 111 tahun
2024 laporan keuangan mencatat perolehan sebesar US$301 ribu dari tahun 2023
pada periode yang sama senilai US$ 15,18 juta. Sehingga laba bersih ADRO turun
10,6% YoY ke US$ 4,45 miliar pada kuartal I11 tahun 2024 (Nityakanti, 2024).

Implikasi harga komoditas dan.kurs. dollar.terhadap kondisi pasar saham
batubara telah diteliti sebelumnya dirmana varibel tersebut dapat dijelaskan sebagai
varibel yang dapat mempengaruhi saham subsektor batubara. Menurut Saputra
Ridhawati (2023), harga batubara acuan dan nilai tukar (kurs) tidak berpengaruh
pada harga saham emiten batubara. Menurut Ahfazhi et al., (2019) nilai tukar dan
suku bunga berpengaruh secara simultan terhadap harga saham batubara. Dalam
penelitian oleh Ahfazhi et al., (2019) dijelaskan bahwa nilai kurs berpenaruh
terhadap harga saham batubara secara parsial bahkan jika dibandingkan dengan
suku bunga, pengaruh kurs lebih besar berdasarkan koefisien determinasi senilai
44,22%.

Metode peramalan data time series untuk melihat pemodelan pergerakan
data biasanya menggunakan ARIMA (Autoregressive Integrated Moving Average).
Metode = ARIMA tidak mempertimbangakan faktorlain yang mungkin
mempengaruhi hasil ramalan: Dalam penelitian~olen Amri et al.; (2023) yang
meramalkan harga minyak dunia dengan melibatkan nilai kurs dan volume produksi
minyak, menghasilkan ramalan yang lebih-efektif mendekati nilai aktual harga
minyak dunia.. Metode yang digunakan @ adalah. ARIMAX (Autoregressive
Integrated Moving Average Exogenous Variable). Pada umumnya data keuangan
memiliki varian'yang tidak konstan atau heteroskedastis menurut Ratnasari et al.,
(2014). Dalam pemodelan.volatilitas sering digunakan ARCH/GARCH..Penelitian
oleh Pradewita et al., (2021)-mengkombinasikan ARIMAX-GARCH untuk
meramalkan volatilitas risiko investasi saham dengan kurs sebagai variabel
eksogen.

Berdasarkan penjelasan tersebut, dibuatkan model peramalan yang dapat
digunakan untuk memproyeksikan pergerakan saham batubara dengan judul
“Pemodelan dan Peramalan Volatilitas Saham Dengan Tinjauan Harga

Komoditas dan Kurs pada Emiten Subsektor Batubara”. Peramalan akan

Politeknik Negeri Jakarta
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melibatkan faktor yang diasumsikan berpengaruh dalam pergerakan saham
batubara dengan menggunakan metode ARIMAX dengan analisis GARCH jika
diperlukan. Adanya model peramalan yang relevan dapat membantu investor untuk
membaca prospek suatu instrumen investasi dalam hal ini saham subsektor
batubara. Peramalan yang dibuat tidak mungkin bisa tepat dan akan selalu terdapat
penyimpangan (Mamuaya, 2023). Penyimpangan bisa terjadi sebab tingkah laku
manusia dipengaruhi banyak hal; seperti budaya, selera, perasaan.dan sebagainya.
Dengan harapan di akhir _penelitian model yang dihasilkan dapat.memberikan
gambaran yang seakurat mungkin sebagai alat\bantu perkembangan keilmuan,
investor, dan penggunaan lain‘yang relevan dalam melihat kondisi saham subsektor
batubara yang dipengaruhi oleh fluktuasi harga acuan dan kurs dollar karena adanya

ketidakpastian.

1.2 Rumusah Masalah Penelitian

Saham subsektor batubara memiliki kondisi yang dinamis yang ditunjukan
perubahan harga yang disebabkan kondist politik, perang dagang, dan isu energi
terbarukan. Perusahaan penambang batubara tidak bisa.menentukan harga jualnya
sendiri atau disebut price taker yang berarti harga jualnya mengikuti harga pasar
barang komoditas. Perusahaan batubara bisa terintervensi dengan adanya kondisi
harga acuan di mana harga tersebut dalam satuan USD baik untuk transaksi ekspor
dan juga untuk kebutuhan domestik. Pada-gilirannya pendapatan yang akan
mempengaruhi laba juga akan mempengaruhi harga sahamnya di pasar. Peramalan
dengan meninjau harga historis komoditas.dan kurs.dollar mencoba melihat dengan
cara yang teknis dengan angka statistik menggunakan metode ARIMAX
(Autoregressive Integrated.Moving Average Exogenous Variable). ARIMAX akan
menganalisis hubungan harga-kemaoditas dan perubahan Kurs.dalam*mempengaruh
volatilitas saham emiten-emiten subsektor batubara dan selanjutnya akan membaca

prospek pergerakan harga saham nya.
1.3 Pertanyaan Penelitian

Berdasarkan latar belakang yang telah dirumuskan, maka didatkan

pertanyaan penelitian sebagai berikut:

Politeknik Negeri Jakarta
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Apakah harga komoditas berpengaruh terhadap volatilitas saham
subsektor batubara?

Apakah kurs dollar USD mempengaruhi volatilitas saham subsektor
batubara?

Apakah harga komoditas dan kurs dollar USD secara bersamaan
mempengaruhi volatilitas saham subsektor batubara?

Bagaimana model ARIMAX yang dapat digunakan ‘untuk peramalan

pergerakan saham subsektor batubara?

1.4 Tujuan Penelitian
Berdasarkan rumusan masalah penelitian, tujuan dari penelitian adalah
sebagai berikut:

a. Menganalisis dan menemukan bukti empiris hubungan harga komoditas

dalam mempengaruhi volatilitas saham subsektor batubara.
Menganalisis dan menemukan bukti empiris hubungan kurs dollar USD
dalam mempengaruhi volatilitas saham subsektor batubara.
Menganalisis dan menemukan bukti_empiris dan hubungan harga
komoditas ‘dan kurs dollar USD secara bersamaan mempengaruhi
volatilitas saham subsektor batubara.

Membangun model ARIMAX untuk peramalan harga saham subsektor

batubara.

1.5 Manfaat Penelitian

Dalam dunia ekonomi dan bisnis, peramalan adalah hal yang penting.
Sebuah peramalan ‘atau..prediksi penting karena dapat digunakan. sebagai
perencanaan dan pengambilankeputusan baik untuk masa sekarangatau yang akan
datang. Manfaat penelitian ini adalah sebagai berikut:

1. Manfaat teoritis:

Mengetahui pengaruh faktor eksternal dalam hal ini makro ekonomi
terhadap pergerakan harga saham dengan metode ARIMAX. Secara kuantitas,
metode ini belum banyak digunakan. Penggunaan metode ARIMAX dalam

penelitian akan menambah jumlah referensi untuk penelitian penelitian selanjutnya.
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2. Manfaat praktis:

Memberikan rekomendasi kepada para investor dalam menempatkan dana
investasi pada saham subsektor batubara di mana sektor ini adalah strategis. Para
praktisi atau kalangan masyarakat yang melakukan kegiatan langsung di pasar
saham mempunyai gambaran jika ada rilis informasi berkenaan naik turunya harga

komoditas dan kurs bisa berpengaruh pada saham saham-subsektor batubara.

1.6 Sistematika Penulisan Penelitian

Sistematikaspenulisan dalam penelitian ini terdiri dari lima bab di. mana
setiap bab terdiri.dari sub babwaitu sebagai berikut:

BAB I PENDAHULUAN, pada bab ini diuraikan tentang latar belakang
masalah, rumusan masalah penelitian, pertanyaan penelitian, tujuan penelitian,
manfaat penelitian, dan sistematika penulisan.

BAB Il TINJAUAN PUSTAKA, pada bab .ini diuraikan tentang teori
terkait penelitian yang meliputi teori sinyal, efficient market hypothesis, volatilitas,
pemodelan, peramalan, metode ARIMAX, ARCH/GARCH, harga komoditas, kurs
USD, penelitian terdahulu, kerangka pemikiran, dan perumusan hipotesis.

BAB 11l METODE PENELITIAN, pada bab-ini diuraikan tentang jenis
penelitian, objek penelitian, metode pengambilan-sampel, jenis dan sumber data
penelitian, metode pengumpulan data penelitian, serta metode analisis data.

BAB IV HASIL PENELITIAN DAN PEMBAHASAN, pada bab ini
diuraikan tentang hasil hasil penelitian ‘dan. pembahasan. Hasil penelitian
dipaparkan dalam bentuk gambar dan table serta pemaparan secara deskriptif. Hasil
penelitian dan pembahasan disajikan berdasarkan hasil perhitungan dan pengolahan
data yang baik dan benar.

BAB V PENUTUP, pada-bab.ini diuraikan tentang kesimpulan berdasarkan
hasil penelitian yang telah ditemukan dan disertakan saran untuk peneliti

selanjutnya yang berangkat dari kekurangan penelitian ini.
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BAB V
PENUTUP

5.1 Kesimpulan

Berdasarkan analisis yang telah dilakukan, didapatkan kesimpulan untuk

pemodelan dan peramalan volatilitas dari emiten-emiten batubara yang dipengaruhi

fluktuasi harga komoditas dan kurs adalah sebagai berikut:

1.

2.

w

Harga komoditas berpengaruhsignifikan negatif terhadap volatilitas saham
FIRE. Harga komaditas tidak berpengaruh terhadap volatilitas'saham ADRO,
BSSR, BUMI;yDSSA, DWGL, HRUM, MBAP, dan TOBA.

Kurs USD berpengaruh signifikan negatif pada saham BSSR dan FIRE. Kurs
tidak-berpengaruh volatilitas sasham ADRO, BUMI, DSSA, DWGL, HRUM,
MBAP, dan TOBA.

Harga komoditas dan kurs berpengaruh secara simultan pada saham BSSR dan
HRUM. Harga komoditas dan kurs USD tidak berpengaruh secara simultan
terhadap volatilitas saham ADRO, FIRE, BSSR, BUMI, DSSA, DWGL,
MBAP, dan TOBA.

Madel ARIMAX dapat optimal pada saham ADRO; FIRE, BSSR, DWGL, dan
MBAP. Model ARIMAX tidak optimal pada saham DSSA, BUMI, HRUM,
dan TOBA.

5.2 Saran

Model ARIMAX dalam penelitian ini menjawab bagaimana keterlibatan

variabel eksogen dalam peramalan’ data. keuangan .saham emiten batubara

menghasilkan akurasi yang lebih baik ditunjukkan dengan menurunnya persentase

MAPE. Namun terdapat inkonsistensi dalam hasil yaitu terdapat model ARIMAX

di beberapa saham yangtidak.memperkuat akurasi peramalan. Hal tersebutbisa jadi

karena pemilihan model yang kurang tepat, pemilihan lag cross correlation,

tahapan yang terlewatkan, kuantitas data kurang memadai yang kemungkinan

menyebabkan tidak menangkap pola-pola yang identik, atau pola data yang tidak

tepat jika digunakan analisis model ARIMAX. Kekurangan yang ada terjadi karena

banyaknya uji dan objek yang harus dilakukan, waktu yang terbatas, serta

eksplorasi hal baru.
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Berdasarkan hasil yang diperoleh beserta dengan kekurangan yang ada,

maka dari itu untuk penelitian selanjutnya disarankan hal-hal sebagai berikut:

1. Melakukan analisis model ARIMAX pada objek dan waktu yang sama sebagai

validasi dan/atau justifikasi.

Menambah jumlah data penelitian lebih jauh lagi ke belakang.

Melakukan pemilihan model dengan indikator yang komprehensif seperti
parameter ARMA vyang« lebih fit, memperhitungkan “BIC (Bayesian
Information Criterion).dalam memilih model terbaik.

Melakukan analisis model ARIMAX “yang sudah optimal" dengan
memperdalam analisis seperti memperhitungkan ordo,autoregressive (b) dan
moving average (s) dari'proses cross correlation.

Menggunakan variabel yang lebih relevan dalam konteks penelitian ini, harga
batubra Newcastle bisa diganti dengan harga batubara acuan pada kementrian
ESDM yang merupakan kombinasi harga dari beberapa indeks batubara.
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Lampiran 1. Data penelitian
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Date (Nevvsgtle) Egg ADRO | FIRE | BSSR | BYAN | PTBA | BUMI | DSSA | DWGL | HRUM | ITMG | MBAP | KKGI | TOBA

X1 X2 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13
01/01/2020 69 13650 12251181 | 1890 | 1520 | 2210 53 15375 190 267 | 10050 | 1840 | 214 350
01/02/2020 67 14340 1155 95 1930 | 1520 | 2240 50 17875 296 235 | 11300 | 1795 | 192 370
01/03/2020 68 16300 990 136 | 1880 | 1450 | 2180 50 19750 260 264 8100 | 1550 | 156 370
01/04/2020 52 14825 920 116 | 1590 | 1450 | 1875 50 21250 232 251 7200 | 1600 | 187 330
01/05/2020 52 14575 1100 | 116 | 1225 | 1445 | 1945 50 19525 246 243 8100 | 1580 | 201 336
01/06/2020 52 14180 995 112 | 1455 | 1253 | 2020 50 19425 258 238 7100 | 1625 | 197 354
01/07/2020 52 14530 1085 4 1247 | 1330 | 1323 | 2030 50 20875 226 236 7900 | 1770 | 201 346
01/08/2020 52 14560 1085 + 132 | 1390 | 1285 | 2040 50 19975 204 304 8275 | 2120 | 184 438
01/09/2020 59 14840 1135 | 282 | 1410 | 1265 | 1970 50 16450 190 314 8150 | 2050 | 189 390
01/10/2020 58 14620 1125 | 2500 | 1370 | 1245 | 1960 50 15000 214 436 8125 | 2250 | 191 386
01/11/2020 70 14090 1390  448_| 1670 | 1550 | 2360 67 17275 202 556 | 13100 | 2750 | 234 494
01/12/2020 81 14040 1430 1 1320 | 1695 | 1548 | 2810 72 16000 164 596 | 13850 | 2690 | 257 520
01/01/2021 86 14020 1200 | 670 | 1440 | 1450 | 2580 71 11950 156 972 | 12250 | 2660 | 295 490
01/02/2021 85 14240 1180~| 740 | 1550 | 1350 | 2710 61 12500 146 1280 | 12200 | 2800 | 286 555
01/03/2021 96 14520 1175 | 525 | 1480 | 1248 | 2620 59 12500 180 O76 | 11425 | 2710 | 280 494
01/04/2021 93 14440 1245 | 530 | 1540 | 1455 | 2370 63 12500 181 1030 | 11875 | 2800 | 276 496
01/05/2021 119 14275 1190 | 490 | 1605 | 1415 | 2210 60 10800 183 1025 | 12925 | 3050 | 245 492
01/06/2021 135 14495 1205 | 474 | 1625 | 1360 | 2000 60 9250 185 1015 | 14200 | 2850 | 224 492
01/07/2021 150 14460 1335 | 505 | 1690 | 1440 | 2230 57 13150 218 1150 | 16950 | 3040 | 241 490
01/08/2021 174 14265 1260 | 488 | 1755 | 1483 | 2110 54 17500 202 970 | 16000 | 3160 | 255 480
01/09/2021 218 14310 1760. | 585 | 2360 | 2945 | 2760 66 17500 199 1860 | 20800 | 3960 | 286 555
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HBA Kurs
Date (Newcastle) USD ADRO | FIRE | BSSR | BYAN | PTBA | BUMI | DSSA | DWGL | HRUM | ITMG | MBAP | KKGI | TOBA

X1 X2 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13
01/10/2021 223 14165 1680 565 2580 2600 2680 72 31000 199 1525 21600 | 3600 311 535
01/11/2021 152 14320 1700 486 3130 2765 2600 66 49500 183 1840 21550 | 3570 282 925
01/12/2021 170 14250 2250 458 4090 2700 2710 67 49000 189 2065 20400 | 3600 255 1100
01/01/2022 223 14380 2240 368 3290 3680 2850 76 46000 176 2125 21650 | 3500 309 1790
01/02/2022 275 14365 2450 362 2950 3755 3140 54 46500 177 2455 26675 | 3810 367 1260
01/03/2022 259 14368 2690 294 3750 4335 3290 57 44000 182 2140 28550 | 4340 398 1085
01/04/2022 327 14495 3340 252 5025 4250 3820 56 30000 212 2305 28400 | 5775 461 1070
01/05/2022 427 14580 3270 230 3600 5378 4530 58 33925 200 2375 35000 | 7500 618 1060
01/06/2022 386 14895 2860 214 3310 7795 3820 67 35050 204 1545 30675 | 6350 481 800
01/07/2022 408 14830 3250 214 4040 6798 4300 113 33000 210 1845 39600 | 8100 598 865
01/08/2022 425 14840 3540 206 4340 6363 4250 168 31850 212 1700 39300 | 8200 594 835
01/09/2022 434 15225 3960 214 4540 6700 4170 137 38000 212 1780 41425 | 8700 594 730
01/10/2022 356 15595 3980 246 4510 7350 3910 189 39000 212 1610 45050 | 8050 613 635
01/11/2022 399 15730 3870 218 4380 9310 3800 182 39800 197 1755 41750 | 7650 492 665
01/12/2022 404 15565 3850 163 4340 | 21000, 3690 161 39800 172 1620 39025 | 7625 386 605
01/01/2023 252 14985 2960 117 4060 | 20100 3400 153 38000 174 1730 36200 | 6825 409 585
01/02/2023 193 15245 2990 103 4120 | 19200 | 3860 136 37500 162 1630 37200 | 6450 400 570
01/03/2023 177 14990 2900 107 3940 | 20775 | 3990 127 34750 139 1460 39400 | 6325 411 505
01/04/2023 190 14665 3130 81 4140 | 21500 | 4140 121 33950 154 1510 33300 | 6800 477 464
01/05/2023 135 14985 2040 64 3590 | 15000 | 3060 96 37300 124 1410 22125 | 5675 423 376
01/06/2023 128 14990 2230 66 3350 | 15500 | 2680 115 38800 122 1420 24125 | 4330 456 394
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FUED AU ADRO | FIRE | BSSR | BYAN | PTBA | BUMI | DSSA | DWGL | HRUM | ITMG | MBAP | KKGI | TOBA
Date (Newcastle) usD

X1 X2 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13
01/07/2023 137 15075 2410 61 3770 | 19850 | 2770 128 45000 139 1660 27200 | 5450 483 394
01/08/2023 156 15225 2670 67 4080 | 18775 | 2860 138 48000 135 1560 28925 5200 471 352
01/09/2023 160 15450 2850 63 4030 | 18875 | 2800 137 51200 120 1885 28975 5375 541 324
01/10/2023 121 15880 2560 165 4020 | 18225 | 2480 113 51000 135 1615 26525 | 5325 392 254
01/11/2023 132 15505 2620 136 3800 | 19275 | 2420 102 51500 125 1385 24550 | 4240 373 246
01/12/2023 146 15395 2380 113 3860 | 19900 | 2440 85 80000 116 1335 25650 | 4250 368 304
01/01/2024 117 15775 2400 106 3700 | 19700 | 2610 91 144225 114 1175 27050 | 4270 364 262
01/02/2024 131 15710 2420 103 3630 | 19500 | 2560 87 128975 107 1250 26200 | 4150 352 254
01/03/2024 129 15850 2700 91 3750 | 19000 | 2970 84 123000 109 1350 26700 | 3320 332 260
01/04/2024 142 16255 2710 89 3780 | 18950 | 3030 99 125000 115 1410 25225 3590 418 238
01/05/2024 142 16245 2770 95 3920 | 17975 | 2490 91 212000 100 1400 24975 | 3000 496 250
01/06/2024 133 16370 2790 86 4160 | 15775 | 2450 78 250000 100 1140 23900 2690 525 220
01/07/2024 140 16255 3220 94 4190 | 17050 | 2680 5 29600 110 1190 26300 | 3050 540 252
01/08/2024 146 15450 3560 101 4910 | 16700 | 2730 89 41625 107 1340 27225 3520 670 444
01/09/2024 145 15135 3810 105 4650 | 16300, 3080 122 40300 108 1380 26475 3380 605 640
01/10/2024 144 15690 3620 99 4630 | 17200 2960 139 44600 118 1210 25075 | 3310 565 570
01/11/2024 142 15840 2080 91 4160 | 19575 | 2700 147 36325 276 1090 26650 2950 510 446
01/12/2024 125 16090 2430 88 4470 | 20250 | 2750 118 37000 250 1035 26700 | 2690 545 398

91 Politeknik Negeri Jakarta




eyie)er 196N Yluyalijod Uiz edue)
undede ynjuaq wejep 1ui sijn} eA1e)y Yyninjss heje ueibeqas yedueqiadwaw uep ueyjwnwnbuaw bueie|iq °z

eppjer abap yiuyajijod sefem buek uebunuaday) ueyibniaw depn uediynbuad °q

‘yejesew njens uenefun neje }inuy uesijnuad ‘uesode| uesijnuad ‘Yyejwyl eA1ey uesijnuad ‘ ueniduad ‘ueyipipuad uebunuadsy ynjun eAuey uediinbuad ‘e
: Jaquins ueyingakusw uep uejwinjuedusaw edue; jui sijn} efiey yninjes neje ueibeqas dipnbusw buesejiqg ‘L

:eydid yeH
epe)er LabaN Yiueujod yijiw eydid yeH S

VLEVIVr
1¥393IN
HINXZLMOd

(e

Lampiran 2. Data return variabel penelitian

i (NeuS:s\tle) Kurs USD ADRO FIRE BSSR BYAN PTBA BUMI DSSA DWGL | HRUM ITMG MBAP KKGI TOBA
X1 X2 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13

01/01/2020 -11,48% -1,66% -21,22% “44,48% | 3,85% -4,40% -16,92% | -19,70% | 10,81%. | -51,03% | 1,14% | -12,42% | -7,07% | -5,93% | -2,23%
01/02/2020 -1,77% 5,05% -5,71% -4751% | 2,12% 0,00% 1,36% -5,66% | 16,26% [ 55,79% | -11,99% | 12,44% | -2,45% | -10,36% | 5,71%
01/03/2020 -0,72% 13,67% -14,29% 43,16% | -2,59% -4,61% -2,68% 0,00% 10,49% | -12,16% | 12,34% | -28,32% | -13,65% | -18,59% | 0,00%
01/04/2020 -0,75% -9,05% -7,01% -14,71% | -15,43% 0,00% -13,99% 0,00% 759% | -10,77% | -4,92% | -11,11% | 3,23% 19,75% | -10,81%
01/05/2020 4,35% -1,69% 19,57% 0,00% | -22,96% -0,34% 3,73% 0,00% -8,12% 6,03% -3,19% | 12,50% | -1,25% 7,21% 1,82%
01/06/2020 4,98% -2,71% -9,55% -3,45% | 18,78% | -13,32% 3,86% 0,00% -0,51% 4,88% -2,06% | -12,35% | 2,85% -1,92% 5,36%
01/07/2020 -6,29% 2,47% 9,05% 10,71% p| -8,59% 5,59% 0,50% 0,00% 7,46% | -12,40% | -0,84% | 11,27% 8,92% 1,96% -2,26%
01/08/2020 0,11% 0,21% 0,00% 6,45% 4,51% -2,84% 0,49% 0,00% -431% | -9,73% | 28,81% 4,75% 19,77% | -8,17% | 26,59%
01/09/2020 10,19% 1,92% 4,61% 113,64% | 1,44% -1,56% -3,43% 0,00% | -17,65% | -6,86% 3,29% -1,51% | -3,30% 2,62% | -10,96%
01/10/2020 -1,45% -1,48% -0,88% -11,35% | -2,84% -1,58% -0,51% 0,00% -8,81% | 12,63% | 38,85% | -0,31% 9,76% 1,02% -1,03%
01/11/2020 12,45% -3,63% 23,56% 79,20% | 21,90% 24,50% 20,41% 34,00% | 1517% | -5,61% | 27,52% | 61,23% | 22,22% | 22,22% | 27,98%
01/12/2020 -20,42% -0,35% 2,88% 194,64% | = 1,50% -0,16% 19,07% 7,46% -1;38% | -18,81% | 7,19% 5,73% -2,18% 9,92% 5,26%
01/01/2021 10,78% -0,14% -16,08% -49,24% | -15,04% -6,30% -8,19% -1,.39% | -25,31% | -4,88% | 63,09% | -11,55% | -1,12% | 15,04% | -5,77%
01/02/2021 9,12% 1,57% -1,67% 10,45% 7,64% -6,90% 5,04% -14,08% | 4,60% -6,41% | 31,69% | -0,41% 5,26% -3,27% | 13,27%
01/03/2021 -24,36% 1,97% -0,42% -29,05% | -4,52% -7,59% -3,32% -3,28% 0,00% 23,29% | ~23,75% | -6,35% | -3,21% | -2,03% | -10,99%
01/04/2021 2,63% -0,55% 5,96% 0,95% 4,05% 16,63% -9,54% 6,78% 0,00% 0,56% 5,53% 3,94% 3,32% -1,38% 0,40%
01/05/2021 13,62% -1,14% -4,42% -7,55% 4,22% -2,75% -6,75% -4,76% | -13,60% | 1,10% -0,49% 8,84% 8,93% | -11,19% | -0,81%
01/06/2021 7,22% 1,54% 1,26% -3,27% 1,25% -3,89% -9,50% 0,00%...(+=14,35% | 1,09% -0,98% 9,86% -6,56% | -8,66% 0,00%
01/07/2021 -5,15% -0,24% 10,79% 6,54% 4,00% 5,88% 11,50% -5,00% | 42,16% | 17,84% | 13,30% | 19,37% 6,67% 7,76% -0,41%
01/08/2021 -28,84% -1,35% -5,62% -3,37% 3,85% 2,95% -5,38% -5,26% | 33,08% | -7,34% | -15,65% | -5,60% 3,95% 5,60% -2,04%
01/09/2021 7,02% 0,32% 39,68% 19,88% | 34,47% 98,65% 30,81% 22,22% 0,00% -1,49% | 91,75% | 30,00% | 25,32% | 12,12% | 15,63%
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Sk (NETVS;IOS\HG) }ljgrDs ADRO FIRE BSSR BYAN PTBA BUMI DSSA DWGL | HRUM ITMG MBAP KKGI TOBA
X1 X2 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13
10/01/2021 -8,09% -1,01% -4,55% -3,42% 9,32% -11,71% | -2,90% 9,09% 77,14% 0,00% -18,01% 3,85% -9,09% -5,93% -2,23%
11/01/2021 -23,40% 1,09% 1,19% -13,98% 21,32% 6,35% -2,99% -8,33% 59,68% -8,04% 20,66% -0,23% -0,83% | -10,36% 5,71%
12/01/2021 -37,71% -0,49% 32,35% -5,76% 30,67% -2,35% 4,23% 1,52% -1,01% 3,28% 12,23% -5,34% 0,84% -18,59% 0,00%
01/01/2022 1,42% 0,91% -0,44% -19,65% -19,56% 36,30% 5,17% 13,43% -6,12% -6,88% 2,91% 6,13% -2,78% 19,75% | -10,81%
02/01/2022 11,84% -0,10% 9,38% -1,63% -10,33% 2,04% 10,18% -28,95% 1,09% 0,57% 15,53% | 23,21% 8,86% 7,21% 1,82%
03/01/2022 -17,85% 0,02% 9,80% =18,78% 27,12% 15,45% 4,78% 5,56% -5,38% 2,82% -12,83% 7,03% 13,91% -1,92% 5,36%
04/01/2022 2,05% 0,88% 24,16% -14,29% 34,00% -1,96% 16,11% -1,75% -31,82% 16,48% 7,71% -0,53% 33,06% 1,96% -2,26%
05/01/2022 4,19% 0,59% -2,10% -8,73% -28,36% 26,53% 18,59% 3,57% 13,08% -5,66% 3,04% 23,24% | 29,87% -8,17% 26,59%
06/01/2022 5,69% 2,16% -12,54% -6,96% -8,06% 4496% | -15,67% 15,52% 3,32% 2,00% -34,95% | -12,36% | -15,33% 2,62% -10,96%
07/01/2022 -9,61% -0,44% 13,64% 0,00% 22,05% -12,80% | 12,57% 68,66% -5,85% 2,94% 19,42% | 29,10% | 27,56% 1,02% -1,03%
08/01/2022 30,74% 0,07% 8,92% -3,74% 7,43% -6,40% -1,16% 48,67% -3,48% 0,95% -7,86% -0,76% 1,23% 22,22% | 27,98%
09/01/2022 26,10% 2,59% 11,86% 33,01% 4,61% 5,30% -1,88% -18,45% 19,31% 0,00% 4,71% 5,41% 6,10% 9,92% 5,26%
10/01/2022 -5,65% 2,43% 0,51% -10,22% -0,66% 9,70% -6,24% 37,96% 2,63% 0,00% -9,55% 8,75% -7,47% 15,04% -5,77%
11/01/2022 23,23% 0,87% -2,76% -11,38% -2,88% 26,67% -2,81% -3,70% 2,05% -7,08% 9,01% -7,33% -4.97% -3,27% 13,27%
12/01/2022 31,34% -1,05% -0,52% -25,23% -0,91% 125,56% | -2,89% -11,54% 0,00% -12,69% | /-7,69% -6,53% -0,33% -2,03% | -10,99%
01/01/2023 11,58% -3,73% -23,12% -28,22% -6,45% -4,29% -7,86% -4,97% -4,52% 1,16% 6,79% -7,24% | -10,49% | -1,38% 0,40%
02/01/2023 -31,98% 1,74% 1,01% -11,97% 1,48% -4,48% 13,53% -11,11% -1,32% -6,90% -5,78% 2,76% -5,49% | -11,19% | -0,81%
03/01/2023 2,50% -1,67% -3,01% 3,88% -4,37% 8,20% 3,37% -6,62% =7,33% -14,20% | -10,43% 5,91% -1,94% -8,66% 0,00%
04/01/2023 25,11% -2,17% 7,93% -24,30% 5,08% 3,49% -4,72% -4,72% -2,30% 10,79% 3,42% -15,48% 7,51% 7,76% -0,41%
05/01/2023 16,36% 2,18% -34,82% -20,99% -13,29% -30,23% | -20,66% -20,66% 9,87% -19,48% | -6,62% | -33,56% | -16,54% 5,60% -2,04%
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Sk (Neusfﬁs\tle) ISLS“;DS ADRO FIRE BSSR BYAN PTBA BUMI DSSA DWGL HRUM ITMG MBAP KKGI TOBA
X1 X2 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13
06/01/2023 11,17% 0,03% 9,31% 3,13% -6,69% 3,33% -12,42% | 19,79% 4,02% -1,61% 0,71% 9,04% -23,70% 7,76% 4,79%
07/01/2023 13,29% 0,57% 8,07% -7,58% 12,54% 28,06% 3,36% 11,30% 15,98% 13,93% 16,90% | 12,75% 25,87% 5,93% 0,00%
08/01/2023 27,44% 1,00% 10,79% 9,84% 8,22% -5,42% 3,25% 7,81% 6,67% -2,88% -6,02% 6,34% -4,59% -2,40% | -10,66%
09/01/2023 -3,06% 1,48% 6,74% -5,97% -1,23% 0,53% -2,10% -0,72% 6,67% -11,11% 20,83% 0,17% 3,37% 14,75% -7,95%
10/01/2023 13,10% 2,78% -10,18% | 161,90% -0,25% -3,44% | -11,43% | -17,52% -0,39% 12,50% -14,32% | -8,46% -0,93% -27,50% | -21,60%
11/01/2023 -1,28% -2,36% 2,34% -17,58% -5,47% 5,76% -2,42% -9,73% 0,98% -7,41% -14,24% | -7,45% -20,38% -4,92% -3,15%
12/01/2023 7,08% -0,71% -9,16% -16,91% 1,58% 3,24% 0,83% -16,67% 55,34% -7,20% -3,61% 4,48% 0,24% -1,23% 23,58%
01/01/2024 14,51% 2,47% 0,84% -6,19% -4,15% -1,01% 6,97% 7,06% 80,28% -1,72% -11,99% 5,46% 0,47% -1,09% | -13,82%
02/01/2024 20,79% -0,41% 0,83% -2,83% -1,89% -1,02% -1,92% -4,40% -10,57% -6,14% 6,38% -3,14% -2,81% -3,30% -3,05%
03/01/2024 -0,68% 0,89% 11,57% -11,65% 3,31% -2,56% 16,02% | -3,45% -4,63% 1,87% 8,00% 1,91% -20,00% -5,68% 2,36%
04/01/2024 12,80% 2,56% 0,37% -2,20% 0,80% -0,26% 2,02% 17,86% 1,63% 5,50% 4,44% -5,52% 8,13% 25,90% -8,46%
05/01/2024 0,00% -0,06% 2,21% 6,74% 3,70% -5,15% | -17,82% | -8,08% 69,60% -13,04% -0,71% -0,99% -16,43% 18,66% 5,04%
06/01/2024 -0,38% 0,77% 0,72% -9,47% 6,12% -12,24% | -1,61% | -14,29% 17,92% 0,00% -18,57% | -4,30% -10,33% 5,85% -12,00%
07/01/2024 0,29% -0,70% 15,41% 9,30% 0,72% 8,08% 9,39% -3,85% -88,16% 10,00% 4,39% 10,04% 13,38% 2,86% 14,55%
08/01/2024 -0,67% -4,95% 10,56% 7,45% 17,18% -2,05% 1,87% 18,67% 40,63% -2,73% 12,61% 3,52% 15,41% 24,07% | 76,19%
09/01/2024 -22,84% -2,04% 7,02% 3,96% -5,30% -2,40% 12,82% | 37,08% -3,18% 0,93% 2,99% -2,75% -3,98% -9,70% 44,14%
10/01/2024 0,67% 3,67% -4,99% -5,71% -0,43% 5,52% -3,90% 13,93% 10,67% 9,26% -12,32% | -5,29% -2,07% -6,61% | -10,94%
11/01/2024 -1,61% 0,96% -42,54% -8,08% -10,15% 13,81% -8,78% 5,76% -18,55% 133,90% -9,92% 6,28% -10,88% -9,73% | -21,75%
12/01/2024 1,18% 1,58% 16,83% -3,30% 7,45% 3,45% 1,85% -19,73% 1,86% -9,42% -5,05% 0,19% -8,81% 6,86% -10,76%
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Lampiran 4. Olah data ADRO

Stasioneritas

Null Hypothesis: ADRO has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.060090 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314

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

Automatic ARIMA Forecasting

Selected dependent variable: ADRO

Date: 06/07/25 Time: 16:17
Sample: 2020M01 2024M12
Included observations: 60
Forecast length: 0

Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (2,2)(0,0)

AIC value: 3.44051256397.

Correlogram of ADRO

Date: 06/12/25 Time: 10:05
Sample: 2020001 202412
Included observations: 60

Autocorrelation Partial Correlation AC

PAC

Q-5tat

Prob

i

-0.063
0.165
0.059

4
] 2
1] 3
4 0,047
5
g
7
g

1
1
1
1
! 0.038
-0.262
-0.166
-0.129
9 -0.084
10 -0.157
= 11 07113
! 12 -0.217
! 13 0145
! 14 0.020
! 15 0.017
! 16 0184
! 17 -0.139
! 18 0126
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m 20 0151
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22 -0.044
23 -0.056
24 0070
25 -0.015
26 -0.142
27 0.067
28 -0.113

a

=

-0.063
0.161
0.081
0.029
0.021

-0.286

-0.245

-0.102

-0.003

-0.073
0.206

-0.217

-0.019

-0.015

-0.068
0127

-0.091

-0.037
0.054
0.187

-0.093

-0.104

-0.060

-0.010
0.141
0.020
0.007

-0.073

0.2481
1.9869
2217
23612
24597
7.1855
9.1179
10.307
10.819
12.658
13.634
17.281
18.946
18.978
19.002
21.852
23535
24939
25.087
27.196
28.067
28.255
28.566
29.068
29.093
31301
31.803
33.290

0.618
0.370
0.529
0.670
0.783
0.304
0.244
0.244
0.288
0.243
0.254
0.139
0.125
0.166
0.214
0.148
0133
0127
0.158
0.130
0138
0.167
0.195
0.218
0.260
0.217
0.239
0.225
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ARIMA 2,0,2

Dependent Variable: ADRO

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 16:18

Sample: 2020M01 2024M12

Included observafions: 60

Convergence achieved after 15 iterations

Coefficient covariance compuied using outer product of gradients

(Lanjutan)
ARIMA 2,0,1

Dependent Variable: ADRO

Method: ARMA Maximum Likelihood {OPG - BHHH)

Date: 06/07/25 Time: 16:19

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 23 iterations

Coefficient covariance computed using outer product of gradients
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Variable Coefficient Sid. Error -Statistic Prob. Variable Coefficient Std. Error -Statistic Prob.
c 2864136 0202054  -1417510  0.0000
C -2.860940 0219548  -13.03106  0.0000
AR(2) 0.200231 0019335 0217799 08284 AR(2) 0175348 0119007 1473426  0.1462
MAR) 0029581 0943209 0031262 09751 MA(1) -0.063353 0152537  -0.415327  0.6795
SIGMASQ 1661938 0738833 4279697  0.0001 SIGMASQ 1655396 0378538 4373126  0.0001
R-squared 0.020282 Mean dependent var 2876701 R-squared 0.033102 Mean dependent var -2.876701
Adjusted R-squared 0022721 5.0 dependent var 1.319503 Adjusted R-squared -0.018696 S.D. dependent var 1.319503
5.E. of regression 1334409  Akaike info criterion 3.480192 S.E. of regression 1331780 Akaike info criterion 3.476335
Sum squared rgsid 99.71626 Schwarz criterion 35619815 Sum squared [gig 9932378 Scnwarz criterion 3615958
Log likelihood -100.4057  Hannan-Quinn griter. 3534805 Log likelihood -100.2901  Hannan-Quinn Griter. 3.530950
F-stalistic 0.563080 Durbin-Walson stal 2007145 F-slalislic 0.639066  Durbin-Watson stat 1.868274
Prob(F-statistic) 0.641618 Prob(F-stafistic) 0593043
Inverted AR Roots A5 -45 Inverted AR Roots 42 -42
Inverted MA Roots A7 -7 Inverted MA Roats 06
ARIMA 2,0,0 ARIMA 1,0,2
Dependent Varable: ADRO o dent Variable: ADRO
. N P _ iepende ariable:
Bﬂ:tt:_o g&%?g'? ﬂ?;':ﬁ:‘g( elihood (OPG - BHHH) WMethod: ARMA Maximum Likelihood (OPG - BHHH)
. . Dale: 06/07/25 Time: 16:20
Sample: 2020M01 2024M12 Sample: 2020M01 2024M12
Included observations: 60 o Included observations: 60
Convergence achieved after & iterations Convergence achieved after 23 iterations
Coefiicient covariance computed using outer product of gradients Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient ~ Std. Error  t-Stafistic  Prob
C 2868038 0.192224  -14.82500  0.0000
c -2.561563 0.212407 -13.47206 0.0000
AR(?) 0171230 0119966 1427319 0.1589 AR} Doopan  Qoueh e bown
SIGMASQ 1662126 0380608 4367027  0.0001 siomAsa 1662750 0382089 4341507  0.0001
R-squared 0.029172 Mean dependent var -2.876701 R-squared 0.023807 Mean dependent var -2.876701
Adjusted R-squared -0.004893 S.D. dependent var 1.319503 Adjusted R-squared -0.023221 S.D. dependent var 1.319503
S.E. of regression 1.322727  Akaike info criterion 3.446967 SE. of regression 1334735  Akaike info criterion 3.480450
Sum squared rggig 99.72757 Schwarz criterion 3551684 | Sumsquared rgzig 99.76500  Schwarz critarion 3620073
Log likelihood -100.4090  Hannan-Quinn criter. 3487927 | Leglkelihood -100.4135 - Hannan-Quinn giiley. 3.535064
. F-stafistic 0553685 Durbin-Watson stat 1.965796
F-slatistic 0.856374 Durbin-Watson stat 2.096037 Prob(F-statistic) 0.647799
Prob(F-statistic) 0.430091 _
Inverted AR Roots -.06
Inverted AR Roots 41 -41 Inverted MA Roots -.00+.38i -.00-.38i
ARIMA 1,0,1
Cross Correlogram of W_NEWCASTLE and W_ADRO
Date: 0612/25 Time: 20:55
Dependent Variable: ADRO Sample: 2020M01 2024112
Method: ARMA Mademum Likehood (OPG - BHHH) ottt e soympaicaly carsisrtapposmatn
Sample: 2020001 2024M12 W_NEWCASTLE,W_ADR.. W_NEWCASTLE W_ADR lag lead
Included observations: 60
Convergence achieved after 21 iterations : : : : E g gggf g g?g;
Coefficient covariance computed using outer product of gradients \ \ ko 5 00708 00987
I I = 3 00224 -01023
Variable Coefficient Std. Error t-Statistic Prob. [ [ 4 00890 -0.1389
om [ = 5 00754 -0.1559
c -2878322 0169573  -16.97396  0.0000 i g botas oo
AR(1) 0529840  1.036388 0511237 06112 = o 8 01217 00551
MA(1) 0.440719 1.109409 0.397256 0.6927 1 1 [ 9 00108 00580
SIGMASQ 1.692940 0.384296 4405303 0.0000 rg o tq 10 -0.1039 -0.0561
[ [ | 11 -0.0455 02670
=N =T 12 01212 01857
R-squared 0.011174  Mean dependent var -2 876701 , , " 13 00521 02338
Adjusted R-squared -0.041799 5.D. dependent var 1.319503 | | =l 14 00098 -0.1484
5.E. of regression 1.346798  Akaike info criterion 3.497904 1 1 o Eh 15 -0.0073 0.2027
Sum squared resid 101.5764 Schwarz criterion 3637527 ! ! OEn 16 -0.0259 0.1845
Log likelihood -100.9371  Hannan-Quinn criter. 3.552518 L = 17 ooa0s 0pees
F-statistic 0.210933  Durbin-Watson stat 1.890726 | | T 19 0.0042 00811
Prob(F-statistic) 0.888417 [ [ ' 20 00682 0.0652
on = 21 00631 -0.1585
Inverted AR Roots -53 vop [ 22 0.0724 01431
. oE = o 23 02265 -0.1808
Inverted MA Roots -44 =T I 24 01894 -00523
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ARIMAX 2,0,0 ARCH

Dependent Variable: ADRO

Method: ARMA Maximum Likelinood (OPG - BHHH)
Date: 06/18/25 Time: 23:03

Sample: 2021011 2024M12

Included observations: 38 Heteroskedasticity Test: ARCH

Convergence achieved after 19 iterations

sz3 @
Q
i T .
E ) (Lanjutan)
: : Cross Correlogram of W_KURS and W_ADRO
Q Date: 06/12/25 Time: 20:58
N T O Semple 2020012024012
a m = Included observations: 60
8 U = m Correlations are asymptotically consistent approximations
% ] Q 3 W_KURSW_ADRO()  W_KURS,W_ADRO(+i) lag  lead
o
] 'g_ =u = F=1 0 -0.1790 -0.1790
Na Y - R g 1 00765 -0.0877
F B | | 2 01089 -0.0086
33 =% | ! | | 3 -0.0380 -0.0233
'Ug o) L = 4 00501 -0.1471
gn (o) = =) 5 -0.0825 01597
~c — | | m 6 -0.0046 01045
o 3 = | | = 7 00285 01878
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=3 & rg o B 10 -00761 01623
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Coefficient covariance computed using outer product of gradients gg?;ﬂguared gg?;g:; E;gz: Eﬂl—gz)uare(1) ggiig
Variable Coefficient Std. Error t-Statistic Prob.
Test Equation:
C 87 20983 7994648 1.090853 02837 Dependent Variable: RESID"2
D_HBA -1.403303 1455286  -0.964280 0.3424 || Method: Least Squares
D_HBA(-8) 0.443561 1.286569 0.344763 0.7326 | Date: 06/18/25 Time: 23:04
uUsD -10.48760 6.404585 -1.637514 0.1116 Sample (adjusted): 2021M12 2024M12
©w USD(-22) 1.131483 7.057979 0.160313 0.8737 Included observations: 37 after adjustments
- AR(2) 0.404714 0.236144 1.712848 0.0965
3, SIGMASQ 1.467880 0.492106 7 982353 0.0055 Variable Coefficient Std. Error t-Statistic Prob.
& R-squared 0.171804 Mean dependent var -2.989034 RESI[C):“Z o 7; gggggg g?g‘ggz éiggg; gggg;
o Adjusted R-squared 0011508 S.D. dependent var 1.349179 :
S.E. of regression 1.341394  Akaike info criterion 3.599532 g
= Smsameoress W7o Sowamometon oo | NS ol Mensemeie e
o Log likelihood -61.39111  Hannan-Quinn criter 3.706861 | s E_of regression 1531831 Akaike info criterion 3743342
= F-statistic 1.071790  Durbin-Watson stat 1932329 | sum squared resid 8212767 Schwarz criterion 3.830419
E Prob(F-statistic) 0.400392 Log likelihood -67.25183 Hannan-Quinn criter 3.774041
= F-statistic 0204871 Durbin-Watson stat 2.034161
N Inverted AR Roots 64 -64 Prob(F-statistic) 0653611
T
[
2
3 ARIMA Forecastlng
.
1
Forecast: ADROF
0. Actual: ADRO
T Forecast sample: 2020M01 2024M12
a1 Adjusted sample: 2020M03 2024M12
Included observations: 58
-2 | Root Mean Squared Error  1.316725
Mean Absolute Error 1.071694
-3 Mean Abs. Percent Error ~ 42.92146
Theil Inequality Coefficient 0.217899
-4 Bias Proportion 0.001062
Variance Proportion 0.959252
5] Covariance Proportion  0.039686
S o o L
L V2 T V2 I T T Y2 T T A V2 A T
2020 2021 2022 2023 2024
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(Lanjutan)

~ ARIMAX Forecasting
2

Forecast: ADROF
Actual: ADRO

Included observations: 38
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
i Theil Inequality Coefficient
Bias Proportion
Variance Proportion
L Covariance Proportion

. Forecast sample: 2020M01 2025M02
Adjusted sample: 2022M01 2025M02

1.177950
0.969644
40.63871
0.186222
0.002663
0.506627
0.490709

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

v
rwea t eniaNIK

NEGERI
JAKARTA

Politeknik Negeri Jakarta

Series: Residuals
Sample 2021M11 2024M12
Observations 38

0.017300
0.015055
2.362425

-2.514919

1.227699

-0.183753

2.262256

1.075601
0.584031
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Lampiran 5. Olah data FIRE

Stasioneritas

Null Hypothesis: FIRE has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.648819 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314

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

Automatic ARIMA Farecasting

Selected dependent variable: FIRE

Date: 06/07/25. Time: 19:10
Sample: 2020M01 2024M12
Included observations: 60
Forecast length: 0

Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (1,4) (0,0)

AlC value: 3.06322445824

Date: 06/12/25 Time: 10:21
Sample: 2020M01 2024M12
Included observations: 60

Correlogram of FIRE

Autocorrelation

Partial Correlation

AC

PAC

Q-5tat

Prob

1
1
1
1
—

O

O
1

[
IO

=T

TLT_ T

- I

)

=)

I

A__8_mfl """

[l B R I SRV L Y

BRI R R R BRI & & 4 & 4 & . s s
Mo LAM 2 O @000~ @ b 4D

26
27
28

0.070
0325
0.053
0.082
-0.235
0128
-0.099
0120
-0.045
0325
-0.204
0.013
-0.092
-0.178
-0.175
0073
-0.234
0.053
-0.053
-0.017
-0.137
0.055
-0.019
0.007
-0.018
0128
-0.084
0.082

0.070
0322
0.017
-0.029
-0.291
0155
0.064
0171
-0.082
0198
-0.254
-0.166
0.098
-0.174
0.054
0.025
-0.187
-0.024
0.042
-0.077
0.020
0.088
0.027
0.062
-0.099
-0.003
0.100
-0.050

0.3077
7.0823
7.2649
77141
11.436
12537
13.227
15.550
15.699
23.561
26.733
26.746
27418
29970
32488
32934
37.657
37.906
38161
38.187
39926
40.285
40322
40327
40.361
42145
42936
43727

0579
0.029
0.064
0103
0.043
0.051
0.067
0.049
0.073
0.009
0.005
0.008
0.011
0.008
0.006
0.008
0.003
0.004
0.006
0.008
0.007
0.010
0.014
0.020
0.027
0.024
0.027
0.030
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(Lanjutan)
ARIMA 1,04 ARIMA 1,0,3

Dependent Variable: FIRE
Method: ARMA Maximum Likelihood (OPG - BHHH}

= > . -
Q Date: 06/07/25 Time: 19:11 Dependent Variable: FIRE
- n Sample: 2020001 202412 Method: ARMA Maximum Likelihood (OPG - BHHH)
.g - Included observations: 60 Date: 06/07/25 Time: 19:11
= .9'_ Convergence achieved after 16 iterations FaTﬂleﬁj ZgZOMU;Ii 20246%12
N : . i i ncluded observations:
5. Q Coefficient covariance computed using outer product of gradients Convergence achieved after 31 fterations

.. N . " -
o Variable Cosfficient Std. Error L-Statistic prop  Coefficient covarianca computed using outer product of gradients
(<] Variabl Coefficient Std. Ei t-Stafisti Prob.
= C 2131423 0195770  -10.8873&  0.0000 arave oeticien ror ' "
g AR(1) 0.086764 0.150156 0577821 0.5657 C 22131621 0.174658 -12.20452 0.0000
= MA(4) 0.075054 0.119956 0625683 0.5341 AR(1) 0.062573 0177371 0.352779 0.7256
= SIGMASQ 1.283618 0.264137 4859660 0.0000 MA(3) 0.023621 0.158882 0.148672 0.8823
; SIGMASQ 1.292316 0.253720 5.005444 0.0000
= R-squared 0.012800 Mean dependent var -2.132331
M) Adjusted R-squared -0.040085 S.D. dependent var 1149913 R-squared 0.005726 Mean dependent var 2132331
Qo S.E. of regression 1.172734  Akalke info criterion 3.221396 Adjusted R-squared -0.047538  S.D. dependent var 1.149813
) Sum squared resid 77.01706 Schwarz criterion 3361019 S:E ofregression 1176928 Akalke info criterion 3228126
= Log likelihood -92.64127 Hannan-Quinn criter. 3276010 Sum squared resid 77.56805  Schwarz criterion 3367749
- F-statistic 0242040 Durbin-Watson stat 2010831 Lod likelihood -9284379  Hannan-Quinn criler 3282741
o Prob(F-statistic} 0.866637 F-statistic 0.107510 Durbin-Watson stat 2.001010
=~ - Prob{F-statistic) 0.955365
o
:" Inverted AR Roots 09 Inverted AR Roots 06
o Inverted MA Roots 37+ 37i A7+3Ti -37+37i -37+37 |nverted MA Rools 14250 14+25i _29

epeyer LabaN yiwjRijod yijiw eydid yeH

ARIMA 1,0,2 ARIMA 1,0,1

13 eA1ey ynanjas neje ueibeqas yeAueqiadwaw uep uejwnwnbuaw buele|iq °z
ejieyer 1363 Yiuy3ijod Jefem Buek uebunuada)) ueyibniaw yepn uedinbuad 'q

*yejesew njens uenefur} neje ynuy uesijnuad ‘uesode] uesinuad ‘Yeiw| eAiey uesiinuad ‘ uenipuad ‘ueyipipuad uebunuaday ynjun eAuey uediynbuad e

Dependent Variable. FIRE Dependent Variable: FIRE
Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 08/07/25 Time: 19:11 Date: 06/07/25 Time: 19:12
Sample: 2020M01 2024M12 Sample: 2020M01 2024M12
Included observations: 60 Included observations: 60
Convergence achieved after 29 iterations i Convergence achieved after 31 iterations
Coefficient covariance computed using outer product of gradients Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error 1-Gtatistic Prob Variable Coefficient Std. Emor t-Statistic Prob.
C -2.125273 0.214126 -9.925317 0.0000 C -2124387 0.265300  -B.007522 0.0000
AR(1) 0.028742 0161394 0178089 0.8593 AR(1) 0780981 0318327 2453391 0.0173
MA(2) 0.345431 0.126949 2721024 0.0087 MA(1) -0.638825 0405218  -1576487  0.1205
SIGMASQ 1.151923 0.227522 5.062896 0.0000 SIGMASQ 1243245 0.233491 5324587 0.0000
R-squared 0.114084 Mean dependent var -2.132331  R-squared 0.043850 Mean dependent var -2.132331
Adjusted R-squared 0.066624  S.D. dependent var 1.149913  Adjusted R-squared -0.007372  S.D. dependent var 1.149913
S.E. of regression 1.110847  Akaike info criterion 3.116902  SE. of regression 1.154144  Akaike info criterion 3190334
Sum squared resid 69.11536 Schwarz criterion 3.256525  Sum squared resid 7459469 Schwarz criterion 3328057
w Loqg likelihood -89.50705 Hannan-Quinn criter. 3171516 Log likelihood -91.71001  Hannan-Quinn criter. 3244948
5' F-statistic 2.403804 Durbin-Watson stat 1.972812  F-statistic 0856079 Durbin-Watson stat 2201995
;: Prob(F-statistic) 0.077075 Prob(F-statistic) 0.469310
1 Inverted AR Roots .03 Inverted AR Roots 78
g Inverted MA Roots -.00+.59i -.00-.58i Inverted MA Roots 64
o
(1]
=]
-~
c
~
Q
T
[
T
f=
=

Jaquins ueyingakuaw uep ueywnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw buese(iq °L
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£ I (Lanjutan)
n Cross Correlogram of W_KURS and W_FIRE
— Cross Correlogram of W_NEWCASTLE and W_FIRE
- Date: 0612/25 Time: 22:28
i . I ?.- Date: 06/12/25 Time: 22:26 Sample: 2020M01 2024112
- O oo v} v m Sample: 2020M01 2024012 Included observations: 60
g = . ? ~ Included observations: 59 Correlations are asymptotically consistent approximations
- 2 ? g 3 Q 3 Correlations are asymptotically consistent approximations W_KURSW_FIREC) W_KURSW_FIRE(=]) i g lead
Q > — i — _
2_:; 3 a3 -g_ — W_NEWCASTLEW_FIRE. . W_NEWCASTLEW_FIRE. i lag lead ) ‘ ‘ )
Na Q =g _— 0 0.0529 0.0529
- [ Q oS g = 1 -0.0815 -0.2060
53 &5 3 ‘ ! ! ! 0 -0.0097 -0.0097 [ =T 2 00592 02083
g o 1 1 1 -01212 0.0249 g o | ! 3 -0.0984 0.0327
33 g 5 3 o g o = 2 -0.1077 0.1029 ! | = o 4 -0.0165 -0.1924
=Q =5 SQ (=] [ = 1 1 3 -0.0986 0.0345 [ I g o 5 0.0664 -0.0771
~c + 0C = =N ' ' 4 01261 -0.0136 ' w =X 5 00043 0.1603
;3 Q. ‘2 = (=g g = 5 -0.1326 -0.2028 ! ! [ = | 7 -0.0308 -0.1210
sc 9 o O ") I | [ 6 -0.0070 0.0615 g [l 8 -0.0690 -0.1422
=3 X ch A = = 7 01846 -0.1352 g L 321328 00560
zx a a o : [ | [ 8 0.0953 -0.1926 g = 11 -0.0774 -U:‘IBU?
o @ 9 = o rg o 9 0.0484 -0.0799 Cn S 12 0042 01294
m .
a =1 E =Q F . [ g 10 -0.0480 0.0472 , i i , 13 00457 00414
a = = [ = 11 -0.0471 0.1243 , i g 14 00508 -01183
g_ o E. % g Z g L 12 0.0496 01935 g | | 15 -0.0536 -0.0012
hs t3 ) () ! ! ! ! 13 0.0202 -0.0052 [ = [ 16 -0.1241 0.0732
o3 g 3 e (o] ! ! ! ! 14 0.0077 00181 I I (= | 17 -0.0168 -0.1366
=~ &9 P s 15 01126 0.0985 v - 18 0.0620 0.0957
(1] (1)
- 3 o* 3 < - [ | [ - 16 0.2676 02633 =l g 19 201189 -0.0541
‘-""u T g $ — [ — g 17 0.3203 -0.0683 U ! ! 20 -0.0468 -0.0407
92 0 5= — [ [ 18 -0.0658 0.0663 LR ! : 21 01319 0.0041
32T £ ) =T L B 19 01935 02196 Vol e 2 Do pe
= 0 & [ LI 20 01094 02284 o
S ~ 1 | [ = | 24 0.0380 -0.1009
3 3 a7 () g L 21 00835 -0.0626 I Cop 25 -0.0679 0.0703
< o a - - g g 22 0.0472 0.0804 g | | 26 -0.0571 00058
o 5 = Q = [ [ 23 01843 -0.0528 1 1 = 27 -0.0284 -0.2252
f < 5‘2 Q | ! [ 24 0.0191 -0.1108 [ | = 28 -0.1333 02505
o & 359
T2
o Q m =
Q =y
5582 ARIMAX 1,0,2 ARCH
S 2 o = Dependent Variable: FIRE
,ﬂ.', - g g Method: ARMA Maximum Likelihood (OPG - BHHH}
Qo o)) Date: 06/16/25 Time: 00:50
< % 'g el Sample: 2021M07 2024M12
0V -, Y Included observations: 42
£ ; g 3 Convergence achieved after 37 iterations Heleroskedasticity Test ARCH
E 5 =0 Coefficient covariance computed using outer product of gradients _
= 0
< ~ 3 R R o F-statistic 0.215958  Prob. F(1,29) 0.6447
- = =1 8 Variable Coefficient Std. Error 1-Siatistic Prob. Obs*R-squared 0225782  Prob. Chi-Square(1) 06347
Fe3 =~
(') 8 e" 2 c 55.66616 33.51168 1.661097 0.1059
< o <E D_HBA 2077215 0921587  -2253955 00308 Test Equation:
(F = N_ 3 D_HBA{-17) -1.168137 0.989157 -1.180942 0.2458 Dependent Variable; RESID"2
-, = A uso 5.371670 4.09522% 1.311690 01984 Method: Least Squares
E o g. g USD(-5) -11.40785 5.305505 -2.150191 0.0387 Date: 06/16/25 Time: 01:00
;' 5 o a AR(1) -0.266457 0.156267 -1.705145 0.0973 Sample (adjusted): 2021M0& 2024M12
- MA(2) 0041983 0192147 0212494 02284 Included observations: 41 after adjusimenis
-
= o o SIGMASQ 0.640078 0.217516 2.942676 0.0058
g [ o B .
o Variable Coefficient Std. Emor 1-Statistic Praob.
g‘ g 3 R-squared 0263628 Mean dependent var -2.352566
= =0 Adjusted R-squared 0112022 S.D. dependent var 0.943628 c 0600855 0170884 3516168  0.0011
3 2 = S.E. of regression 0.839205  Akaike info criterion 2774644 RESID'2(-1) 0074199  0.159667 0464713  0.6447
) Sum squared resid 26.88330 Schwarz criterion 3.105629 ]
o = o Leg likelihood -50.26753  Hannan-Quinn criter. 2895963 R-squared 0.005507  Mean dependent var 0.643992
o R F_statistic 1732002 Durbin-Watson stat 1.007208 Adjusted R-squared -0.019993 3.D. dependent var 0.861676
- T - Prob(F-statistic) 0132850 : S.E. of regression 0.870247  Akaike info criterion 2607472
E 2 5 Sum squared resid 2953588 Schwarz criterion 2 691061
o Log likelihood -51.45317  Hannan-Cwinn criter. 2.637910
~ 33 Inverted AR Roots =27 i F-statistic 0.215858  Durbin-Watson stat 1.972691
% h 2 Inverted MA Roots -.00+20i -.00-.20i Prob(F-statistic) 0.644721
o D
° =
cT
f= —_—
=0
= w = N,
g ARIMA Forecasting
1
§ Forecast: FIREF
3 o Actual: FIRE
: ] Forecast sample: 2020M01 2025M02
- Adjusted sample: 2020M02 2025M02
o
= -1 Included observations: 61
[~ Root Mean Squared Error  1.123351
=, 2 Mean Absolute Error 0.880575
g Mean Abs. Percent Error  89.12314
) B Theil Inequality Coefficient 0.245606
S Bias Proportion 0.003126
2 Variance Proportion 0.920046
8 4 A Covariance Proportion  0.076828
[ \
3 -5
R B B R AR s e T S
o LV T Y2 T T T V2 T Y V2 T /A V2
w
o 2020 2021 2022 2023 2024 2025
(Y
:
: —— FIREF +2SE
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ARIMAX Forecasting

(Lanjutan)

Forecast: FIREF
Actual: FIRE

Forecast sample: 2020M01 2025M02
Adjusted sample: 2021M08 2025M02
Included observations: 43

Root Mean Squared Error
Mean Absolute Error

Mean Abs. Percent Error
Theil Inequality Coefficient

Bias Proportion

Variance Proportion
Covariance Proportion

0.851336
0.702597
37.07770
0.173136
0.002097
0.366441
0.631462

1] ‘ ‘IV‘ ‘ | ‘ Il ‘ ‘III‘ ‘ ’_T‘ ‘III‘ ‘IV‘ ‘ ‘I‘ ‘ ] ‘ ‘III‘ ‘ ) ‘I
2021 2022 2023 2024 2025
\ — FIREF -—— +2SE

Nomalitas

7
Series: Residuals

6 Sample 2021M07 2024M12
Observations 42

> Mean -0.001689
Median -0.081302

4 Maximum 2.119528
Minimum -1.191085

3 Std. Dev. 0.809745
Skewness 0.611415

2 Kurtosis 2.739078

1 Jarque-Bera  2.735936
Probability 0.254624

O T

-1.0 -0.5 0.0 0.5 1.0 15 2.0
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Politeknik Negeri Jakarta



VANV
[EREL

HINMILNOd

Lampiran 6. Olah data BSSR

Stasioneritas

Null Hypothesis: BSSR has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

X
m
=
0
©
~*
Y

ar
m
x
0
©
-+
Y
§.
;
1
=4
;.
®
x
E.
x
2
®
Q
D
=.
fm
o
x
)
q
-+
Y

= t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5:843364 0.0000

Test critical values: 1% level -4.121303

5% level -3.487845

10% level -3.172314

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

Automatic ARIMA Farecasting
Selected dependent variable: BSSR
Date: 06/07/25. Time: 16:26
Sample: 2020M01 2024M12
Included observations: 60

Forecast length: 0
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Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (1,4)(0,0)

AlC value: 3.08874282854

Correlogram of BSSR

Date: 06/12/25 Time: 10:12
Sample: 2020M01 2024M12
Included observations: 60
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ARIMA 1,0,4

Dependent Variable: BSSR

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 16:27

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 10 iterations

Coefficient covariance computed using outer product of gradients

(Lanjutan)

ARIMA 1,0,3

Dependent Variable: BSSR

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 16:28

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 36 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error 1-Statistic Prob.
c -2.962019 0.224058 -13.21989 0.0000 c -2.965939 0.225478 -13.15404 0.0000
AR(1) 0.285442 0.149144 1.913874 0.0608 AR(1) 0.263231 0.144955 1.815953 0.0747
MA{4) 0.048942 0.181003 0.270393 0.7879 MA(3) 0.100714 0.133295 0.755574 0.4531
SIGMASQ 1.210882 0.265258 4 564925 0.0000 SIGMASQ 1.198222 0.261872 4575598 0.0000
R-squared 0.088919 Mean dependent var -2.959636 R-squared 0.098444  Mean dependent var -2 959636
Adjusted R-squared 0040111  SD. dependent var 1162578 Adjusted R-squared 0.050146 5.D. dependent var 1.162578
SE. of regression 1139023 Akaike info criterion 3164147 S.E. of regression 1.133053  Akaike info criterion 3153817
Sum squared resid 72.65292 Schwarz criterion 3.303770 Sum squared resid 7189334 Schwarz criterion 3.293440
Log likelihood -90.92440 Hannan-Quinn criter. 3218761 Log likelihood -90.61451 Hannan-Quinn criter. 3.208431
F-statistic 1.821810 Durbin-Watson stat 2102568 F-stalistic 2.038279 Durbin-Watson stat 2103742
Prob(F-statistic) 0.153669 Proby(F-statistic) 0.118911
Inverted AR Roots 29 Inverted AR Roots 26
Inverted MA Roots 33+.33 33433 -33+33 -33+331 Inverted MA Roots -23+.40i -23-40i -47
ARIMA 1,0,2 ARIMA 10,1
Dependent Variable: BSSR Dependent Variable: BSSR
Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/07/25 Time: 16:28 Date: 06/07/25 Time: 16:29
Sample: 2020M01 2024M12 Sample: 2020M01 2024M12
Included observations: 60 Included observations: 60
Convergence achieved after 19 iterations CU”"E’IQG"CE acllwieved after 36 itef‘f“““-" )
Coefficient covariance computed using outer preduct of gradients Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error +-Statistic Prob. Variable Coefficient Std. Error 1-Statistic Prab.
c -2.953512 0.236160 -12.50640 0.0000 C -2.966666 0.283939 -10.44824 0.0000
AR(1) 0.219382 0.131890 1.663375 0.1018 AR(1) 0.714439 0.250902 2.847479 0.0062
MA(2) 0.215711 0.163755 1.317278 0.1931 MA(1) -0.459406 0301998  -1.521221 0.1338
SIGMASQ 1.167591 0.244730 4770926 0.0000 SIGMASQ 1.164801 0240137 4.8505T1 0.0000
R-squared 0.121491 Mean dependent var -2 959636 R-ﬁquared 0.1235%1 Mean dependent var -2.959636
Adjusted R-squared 0.074428 S.D. dependent var 1.162578 Adjusted R-squared 0076640 SD. dependent var 1162578
S.E. of regression 1118477 Akaike info criterion 3128908 S.E. of regression 1117139 Akaike info criterion 3.126354
Sum squared resid 70.05547 Schwarz criterion 3.268531 Sum squared resid 69.88803 Schwarz criterion 3.265977
Log likelihood -89.86724  Hannan-Quinn criter. 3.183522 |Log likelihood -89.79062 Hannan-Quinn criter. 3.180968
F-statistic 2581462 Durbin-Watson stat 1.996444 F-statistic 2632368 Durbin-Watson stat 2.085221
Prob(F-statistic) 0.062445 Prob(F-statistic) 0.05879%4
Inverted AR Roots 22 Inverted AR Roots T
Inverted MA Roots -.00+.46i -.00- 46i Inverted MA Roots 46
Cross Correlogram of W_NEWCASTLE and W_BSSR Cross Correlogram of W_KURS and W_BSSR
- - a0. Date: 0612i25 Time: 22:59
g::: ?jgg;znﬁwgrgggﬁﬁg Sample: 2020M01 2024M12
P - N . Included observations: 60
Included obsenvations: 59 Correlations are asymptotically consistent approximations
Caorrelations are asymptotically consistent approximations
W_KURS,W_BSSR(-) W_KURS W_BSSR(+) i lag lead
W_NEWCASTLEW_BSS.. W_MNEWCASTLEW_BSS.. i lag lead
= = 0 -0.4285 -0.4386
! ! L 0 0.0499 0.0499 tgo ! ! 1 -0.0570 -0.0155
=l g 1 01616 -0.0570 g op 2 00853 00786
| | [ 3 0.0039 -0.0900
: :I: : n ! g ggg;g gg;;; [ [ = 4 00852 -0.0863
- ) ' ! [ 5 0.0172 -0.0440
R (=Y 4 01933 01722 = g 5 01028 01132
En g 5 0.1995 -0.0523 [ [ = 7 -0.0624 -0.0997
! ! [ | 6 0.003% 0.0928 g o O 8 -0.0519 0.2278
| 1 ! 7 01617 0.0174 ! ! [ 9 -0.0005 -0.1613
! ! [ 8 0.0438 00910 g ! ! 10 00636 -0.0056
[ Y 3 9 -0.1756 0.2693 vop ! ' 11 0.0796 0.0345
~ . g [ 12 -0.0635 -0.1119
N = 11 00223 02113 XN L |1 a0 so
o ) ! ! o 14 -0.0335 0.0701
rg LI 12 -0.1217 0.2807
rg [ = 15 -0.0836 -0.0929
g o [ 13 -0.0682 0.0440 W= g o 16 -0.1500 -0.0738
1 1 [ | 14 -0.0028 01074 1 | [ 17 00433 -0.1904
L ! ! 15 0.0924 0.0275 1 | [ - 18 -0.0249 01532
g rop 16 -0.1391 0.0757 ! ! ! ! 19 0.0109 -0.0375
g g ! 17 -0.1738 -0.1651 ! ! g 20 0.0133 01134
[ = g 18 -0.1441 -0.0273 L [ 21 00707 01138
. p ropa | | 22 009328 00296
g = 19 00824 01614 B R o
= o 21 01105 -00266 ! ! I | 24 -0.0051 00453
- rop ! ! 25 00603 00492
rop g 22 0.0629 -0.0456 = =T 26 -0.0910 0.1698
1 1 g 23 0.0147 -0.0769 1 1 g o 27 0.0489 -0.0916
! ! g 24 0.0502 -0.1038 [ [ 28 0.0720 01078
Politeknik Negeri Jakarta



VANV
CEREL]

HINMILNOd

X
m
=
0
©
~*
Y

ar
m
x
0
©
-+
Y
§.
;
v
g
;.
o
x
E.
x
2
m
Q
o
=.
fm
o
x
3
q
-+
Y

.
.

eyjeyer 1aba yiuyalijod uizi eduey

N
=8 -
=3
oo
a @
3 =
2T
5 9
Q =5
c =
o
38
ax
= 3
=8
c
o
o 2
>3
%:
33
T T
o 0
o 2
o
3 @
< 9
o
23
e
m 9
o 3
o Q
Q =
o9
SEn:
o 0=
~~*
o
S
w -
e
S s
g.r
xZ
)
2 g
< 0
-
~
c 9
= 7
o
-
g

&
b
o
=
Q
c
=
T
o
=
=3
o
=]
<
Y
c
=
-
<
=
=
(1]
T
1]
=]
=
=
Q
Q
=
T
m
=
=
=
=,
S
=
T
(1]
=
o
=
o
=
T
m
=
=
>
o
=
=
Q
-
<
Q
3
o
5
T
1]
=)
=
=
Q
=
o
T
=]
I~
o
=
T
(1]
=]
=
w
Q
=
=
=
3
=~
Y
-
o
<
(-~
=
O
<
Q
=
w
<
Y
-
<
3
O
w
=
&
=

s

—
<
o
~
Q
=3
Q
3
[}
=
Q
c
o
T
w
o
o
o
Q
o
=
o
-,
Q
c
w
o
c
-
c
=
~
Q
-
<
Q
[l
e
=
=
-,
o
>
T
Y
3
[}
=3
n
Q
=]
L d
c
3
=
Q
=]
Q.
-]
=
3
[}
=i
<
[}
o
c
-~
~
o
=
")
c
3
o
[}
-

undede )ynjuaq wejep

(Lanjutan)
ARIMAX 1,0,1 ARCH
Dependent Variable: BSSR
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/18/25 Time: 23:46
Sample: 2020M03 2024M12 Heteroskedasticity Test: ARCH
Included cbservations: 58 .
Convergence achieved after 19 iterations F-st?tshc 0.026398  Prob. F{1.55) 0.8715
Coefficient : jted using outer product of gradients Obs*R-squared 0.027345 Prob. Chi-Square(1) 0.8887
Variable Coefficient Std. Error t-Statistic Prob. .
Test Equation:
C 1598928 4967737 3218624  00p22 Dependent Variable: RESID"2
D_HBA 0088299 0989606  -0.089833  0o2gg  Method: Least Squares
D_HBA(-1) -0.881010 0032618  -0.944663 03493 = Date: 06/18/25 Time: 23:43
uUsD 1692035 5154979  -3284077  0.0019 (| Sample (adjusted): 2020M04 2024M12
AR(1) 0.743873 0.307582 2418455 0.01g2 | Included observations: 57 after adjustments
MA(1) -0543619 0365075  -1480060  0.1426 - = -

SIGMASO 0.604539 0.215878 4.180052 0.0001 Variable Coefficient Std. Ermror i-Statistic Prob.
R-squared 0.334487 Mean dependent var -2.939091 c 0894323 0.193161 4620028 0.0000
Adjusted R-squared 0.256191 S.D. dependent var 1176012 RESID"2(-1) 0.021944 0.135060 0.162476 0.8715
S.E of regression 1.014244  Akaike info criterion 2 580594
Sum squared resid 52.46323 Schwarz criterion 3220668 R-squared 0.000480 Mean dependent var 0913387
Log likelihood -79.44383  Hannan-Quinn criter. 3077858  Adiusted R-squared -0.017693  S.D. dependent var 1.130325
F-stafistic 4272093 Durbin-Watson stat 2 114045 S.E. of regression 1.1402280 Akaike info criterion 3.134883
Prob(F-statistic) 0.001464 Sum squared resid 71.51317  Schwarz criterion 3.206569

Log likelihood -87.34416 Hannan-Quinn criter. 3162743
Inverted AR Roots 74 F-slatistic 0.026398  Durbin-Watson stat 1.998061
Inverted MA Roots 54 Prob(F-statistic) 0.871527
ARIMA Forecasting
0
Forecast: BSSRF
1 Actual: BSSR
Forecast sample: 2020M01 2025M02
Adjusted sample: 2020M02 2025M02
-2 Included observations: 61
Root Mean Squared Error  1.154422
-3 Mean Absolute Error 0.926333
Mean Abs. Percent Error ~ 40.21805
4 Theil Inequality Coefficient 0.187433
Bias Proportion 0.000001
Variance Proportion 0.972882
54 Covariance Proportion  0.027117
6 -
[ /A Y AV |y | AV Y | R || YAV B | R ([ AV |
2020 2021 2022 2023 2024 2025
[— BSSRF - #2SE
ARIMAX Forecasting
1
N Forecast: BSSRF
L R N A S ) Actual: BSSR
~ AN Forecast sample: 2020M01 2025M02
14 AANA Adjusted sample: 2020M04 2025M02
> Included obsenvations: 59
Root Mean Squared Error  0.999125
Mean Absolute Error 0.832805
Mean Abs. Percent Error 32.67607
Theil Inequality Coefficient 0.161768
Bias Proportion 0.001074
Variance Proportion 0.161086
Covariance Proportion  0.837841

L A " e e Vo |
2020 2021 2022

o
2023

—— BSSRF -—— +2S.E
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Lampiran 7. Olah data BYAN

Stasioneritas
Null Hypothesis: BYAN has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.214864 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314

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

Automatic ARIMA Forecasting

Selected dependent variable: BYAN

Date: 06/07/25 Time: 17:16
Sample: 2020M01 2024M12
Included observations: 60
Forecast length: 0

Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (0,0)(0,0)

AIC value: 3.54505929006

Date: 06/12/25 Time: 10:15
Sample: 2020M01 2024M12
Included observations: 60

Correlogram of BYAN

Autocorrelation

Partial Correlation

PAC  Q-Stat

Prob

i

= = | 0o e

o

=

=)

=

q

o= _O0_

O

=

T

-0.072 0.3282
0187 2.6826
-0.021 28141
0080 38722
0228 63938
-0.018 6.3943
0131 8.8033
-0.025 9.0154
-0.219 95395
-0.170 10.609
-0.007 108718
0.016 10.781
-0.122 12579
0166 13.228
0.054 14026
-0.223 16.167
-0.073 17.291
-0.014 17519
-0.057 17.798
-0.034 19136
0042 19298
-0.133 21787
0.069 21838
-0.135 26.670
-0.085 26.786
-0.087 27.309
-0.039 27.920
0125 28235

110

Politeknik Negeri Jakarta



VANV
LrECEL

HINMILNOd

(Lanjutan)
ARIMA 0,0,0 ARIMA 1,0,1

Dependent Variable: BYAN

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date’ 06/07/25 Time: 17:18

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 19 iterations

Coefficient covariance computed using outer product of gradients
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Dependent Variable: BYAN

~

o

=]

T

o

=

5 = Method: Least Squares Variable Coeficient  Std Eror  tStatistic  Prob.
o Date: 06/07/25 Time: 17:16

o Sample: 2020M01 2024M12 c -2.834307 0241492 -11.73666 0.0000
= Included observations: 60 AR(1) 0.832660 0.724834 1.148761 0.2555
= MA(1) -0.779235 0802254 0971307 0.3356
% Variable Coefficient Std. Error t-Statistic Prob. SiemAsa 1678853 o832 5915266 0.0000
E. R-squared 0.009816 Mean dependent var -2.836707
= o3 -2.836707 0.179333 -15.81810 0.0000  Adjusted R-squared -0.043229 SD. dependent var 1.389107
= S.E. of regression 1.418815  Akalke Info criterion 3.602251
) R-squared 0.000000 Mean dependent var -2.836707 Sum squ_ared resid 1127300 Schwarz cn!elmn_ 3.741874
Q Adjusted R-squared 0.000000 S.D. dependent var 1389107  Log likelinood -104.0675  Hannan-Quinn criter. 3.656866
[ S.E. of regression 1.380107  Akaike info criterion 3511726 ;'S‘j‘l'__s‘f - ggggfgg Durbin-Watson stat 2283708
= Sum squared resid 113.8475 Schwarz criterion 3.546632 Tob(F-statistic) _

; Log likelihood -104.3518  Hannan-Quinn criter. 3.525380  |hyerted AR Roots 23

= Durbin-Watson stat 2140664 Inverted MA Roots 78
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ARIMA 1,0,0 ARIMA 0,0,1

Dependent Variable: BYAN

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 17:19

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 7 iterations

Coefficient covariance computed using outer product of gradients

Dependent Variable: BYAN

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 17:19

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 29 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient  Std. Eror  t-Stafistic  Prob. Variable Coefficient ~ Std. Error  t-Slalistic  Prob.

c 2835803  0.167713  -16.90863  0.0000 c 2836165 0170515  -16.63297  0.0000

AR(1) -0.070878 0143290 -0.495347 06223 MA(1) 0.051792 0143235  -0.361587 0.7190

SIGMASQ 1.887613 0.320316 5.892968 0.0000 SIGMASQ 1.890312 0.318507 5.934907 0.0000

R-squared 0.005189 Mean dependent var -2.836707 R-squared 0.003767 Mean dependent var -2.836707

Adjusted R-squared -0.029716 S.D. dependent var 1.389107 | Adjusted R-squared -0.031189 S.D. dependent var 1.389107

S.E. of regression 1.409596 Akaike info criterion 3.573274 " S.E. of regression 1.410603 Akaike info criterion 3.574664

Sum squared resid 113.2568 Schwarz criterion 3.677991 | | Sum squared resid 113.4187 Schwarz criterion 3.679381

Log likelinood -104.1982 Hannan-Quinn criter. 3.614235 | Log likelinood -104.2399 Hannan-Quinn criter. 3.615624

F-statistic 0.148664 Durbin-Watson stat 1.972891 | F-slatistic 0.107755 Durbin-Watson stat 2.018478
Prob(F-statistic) 0.862191 Prob(F-statistic) 0.898030

Inverted AR Roots -07 Inverted MA Roots 05
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Lampiran 8. Olah data PTBA

Stasioneritas

Null Hypothesis: PTBA has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1:296524 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314

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

Automatic ARIMA Farecasting

Selected dependent variable: PTBA
Date: 06/08/25. Time: 21:09
Sample: 2020M01 2024M12

Included observations: 60
Forecast length: 0

Number of estimated ARMA models: 25

Number of non-converged estimations: O
Selected ARMA model: (0,0)(0,0)

AlC value: 2.90952768189

Date: 06/12/25 Time: 23:36
Sample: 2020M01 2024M12
Included observations: 60

Correlogram of PTBA

Autocorrelation

Partial Correlation

AC PAC

Q-Stat

Frob

O

O

O

o

P o N N

]

]

il

]

]

]

=

]

=

i}
i}

]

1=

=0

W00~ N L R

0.032 0.032
0.146 0.145
-0.104 -0.115
-0.016 -0.030
-0.050 -0.016
-0.165 -0.173
-0.038 -0.022
0126 0.182
-0.111 -0.169
0.048 0.003
-0.105 -0.037
0.112 0.051
0.035 0.060
-0.141 -0.163
0.093 0.090
0.027 0.066
0.094 0.036
-0.087 -0.095
-0.207 -0.197
-0.029 -0.054
-0.156 -0.076
-0.062 -0.027
-0.054 -0.067
-0.022 -0.074
0.198 0.119
0.009 0.057
-0.018 -0.117
-0.010 -0.078

0.0544
14332
21344
21512
23192
41914
42951
54333
6.3278
6.5020
7.3360
8.3116
8.4113
10.010
10,720
10.750
11.552
12.227
16.097
16.174
18.494
18.865
19.161
19.211
23.369
23.378
23474
23426

0.800
0.488
0.545
0708
0.803
0.651
0.745
0710
0.707
0771
0771
0.760
0.816
0.761
0772
0.823
0.826
0.835
0.651
0.706
0.618
0.654
0.692
0.741
0.556
0.612
0.663
0711
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ARIMA 0,0,0

ARIMA 1,0,1

Dependent Variable: PTBA

(Lanjutan)

Method: ARMA Maximum Likelihcod (OPG - BHHH)

Date: 06/08/25 Time: 21:10
Sample: 2020M01 2024M12
Included observations: 60

Convergence not achieved after 500 iterations

Coefiicient covariance computed using outer product of gradients

Variable Coefficient Std. Error 1-Statistic Prob.
aelt?:ﬂgel'_“ V?'?qb'a PTBA o 2006841 0133126 -2251130  0.0000
ethod: Leas uares
) AR(1) 0999959  0.007497  -1333745  0.0000
Date: 06/08/25 Time: 21:08 MA(1) 0998237 0009586 1041319  0.0000
Sample: 2020M01 2024412 SIGMASQ 0970253 0211815 4580668  0.0000
Included observations: 60
) — R-squared 0.034571 Mean dependent var -2.996845
Variable Coefficent  Std. Emor  t-Stafistic  Prob. Adjusted R-squared -0.017148 S.D. dependent var 1.010955
S.E. of regression 1.019586 Akaike info criterion 2958993
c -2.006845 0130514 296191 Q0000 o) oo ared resid 5821516 Schwarz criterion 3002616
R-squared 0.000000 Mean dependent var 2996845 ',;091;:“'.‘91'.'“0“" ‘g‘gﬂgg ga“mr;af:,?'i‘;"” ‘"‘5'11;?“ 3-%?‘333
Adjusted R-squared 0.000000 S.D. dependent var 1.010055 P;ib(,f_ ;‘;aﬁsn o P urbin-ivatsen ’
S.E. of regression 1.010855 Akaike info criterion 2876194 -
Sum squared resid 6029878 Schwarz criterion 2911100
Log likelihood _$5.28583  Hannan-Quinn criter. 2 530848 :”“?eg :,I': ?2?312 ‘}-%
Durbin-Watson stat 1.895031 nvere -l
ARIMA 1,0,0 ARIMA 0,0,1
Dependent Variable: PTBA
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/08/25 Time: 21:10 Dependent Variable: PTBA
Sample; 2020M01 2024M12 Melh.od: ARMA M._a:-:irr_lum_ Likelihood (OPG - BHHH)
Included observations: 60 Date 06/08/25 Time: 21:10
Convergence achieved after 7 iterations ﬁ%ﬂ';fa iﬁgm;(ﬁzg‘oﬂz
Coefiicient covariance computed using outer product of gradients Convergence achieved after 6 iterations
Coefficient covari ted using outer product of gradients
Variable Coefficient  Std Emor  tSfatisic  Prob. ol COVATANCE FoMpuTad ueing outer product of gracien
Variable Coefficient Std. Ermor -Statistic Prob.
C 2996717 0140189  -2137626  0.0000
AR(1) 0032760 0123583 0265086  0.7919 C 2906743 0139042  -2155282  0.0000
SIGMASQ 1003926 0227949 4404175  0.0000 MA(1) 0025126 0123085 0204134 08300
SIGMASQ 1004178 0227303 4417803 0.0000
R-squared 0.001065 Mean dependent var -2.996845
Adjusted R-squared -0.033985 S.D. dependent var 1.010955 Fr-3ouared 0.000815  Mean dependent var -2996845
N I L Adjusted R-squared -0.034245 S.D. dependent var 1.010855
5.E. of regression 1.027990  Akaike info criterion 2841813 o F Giregression 1.028119  Akaike info criterion 2942057
Sum squared resid 60.23557  Schwarz criterion 3.046531  5um squared resid 6025066 Schwarz criterion 3046774
Log likelihood -85.25440  Hannan-Quinn criter. 2932774 | oq jikelihood -85.26170 Hannan-Quinn criter. 2983017
F-stafistic 0.030383 Durbin-Watson stat 1.968311  F-statistic 0.023236 Durbin-Watson stat 1951351
Prob(F-statistic) 0.970090 Prob(F-statistic) 0.977041
Inverted AR Roots 03 Inverted MA Roots -03
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Lampiran 9. Olah data BUMI

Stasioneritas

Null Hypothesis: BUMI has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5:236026 0.0003
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314
*MacKinnon (1996) one-sided p-values.
Automatic ARIMA Foerecasting
Selected dependent variable: BUMI
Date: 06/07/25. Time: 16:41
Sample: 2020M01 2024M12
Included observations: 60
Forecast length: 0
Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (1,0)(0,0)
AlC value: 3.14453757588
Correlogram of BUMI
Date: 06M2/25 Time: 10:15
Sample: 2020M01 2024M12
Included observations: 60
Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob
(O (O | 1 0407 0407 10434 0001
L= sl 2 0271 0127 15157 0.001
roE rg o 3 0121 -0.032 16118 0001
[ CE 4 0208 0171 19.003 0001
Com O 5 0118 -0.020 19.952 0.001
[ (I 6 -0.028 -0.156 20007 0.003
Cf o r o 7 -0.048 -0.004 20170 0.005
t o 8 -0.000 0.041 20170 0.010
g g 9 -0.080 -0.141 20761 0014
(N Cp 10 -0.021 0095 20792 0023
t Cp 11 0.024 0100 20.834 0.035
0o (i I 12 -0.051 -0.164 21039 0.050
[ I 13 -0.048 0022 21224 D069
rg o ro 14 -0.065 0012 21566 0088
o I 15 0.045 0018 21731 0115
tp rp 16 0.032 0.029 21817 0148
g g 17 0115 -0.140 22952 0151
g (I 18 -0.156 -0.124 25121 0122
= [ 19 -0.289 -0.237 32692 0.025
rg o (] 20 -0.073 0194 33192 0032
O Cp 21 -0.022 0101 33238 0044
g rom 22 0.021 0132 33.883 0.050
rp CE 23 0079 0135 34509 0058
Fp g 24 0.021 -0140 34555 0075
rp (I 25 0.075 -0.031 35155 0.085
CoE rpo 26 0146 0071 37.497 0067
g rg o 27 0.068 -0.071 38.022 0.078
o t o 28 0.050 0001 38311 0092
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(Lanjutan)
ARIMA 1,0,1 ARIMA 1,0,0

ARIMA 0,0,1

Dependent Variable: BUMI

Method: ARMA Maximum Likelihoed (OPG - BHHH)

Date: 06/07/23 Time: 17:10

Sample: 2020MD1 2024M12

Included observations: 60

Convergence achieved after 33 iterations

Coefficient covariance computed using outer product of gradients

Q

~

0

I v Dependent Variable: BUMI

- Y] ™  |iethod: ARMA Maximum Likelinood (OPG - BHHH)
I A O Date 050725 Time: 16:42 Dependent Variable: BUMI
= n Sample: 2020M01 2024M12 Method: ARMA nglmum Likelihood (OPG - BHHH)
] — 5 Included observations: 60 Date: 06/07/25 Time: 16:42
o by | mme  Convergence achieved after 15 iterations Sample: 2020M01 2024M12
N &" m=ms Coefficient covariance computed using outer product of gradients |C"C|UdEd ﬂbSGWE;;_iOHSdGDﬁ 4 et
— onvergence achieved arer iterations
= .o x \ariable Coefficient Std. Error t-Statistic Prob Coefficient covariance computed using outer product of gradients
g g C _2.024623 0.282497 _7.166885 0.0000 Variable Goefficient Std. Error t-Statistic Prob
— — AR(1) 0.646262 0.235197 2747744 0.0081
g ;’ MA(1) -0.259486 0.280904 -1.066153 0.2909 c -2.026293 0.240147 -8.433563 0.0000
. m SIGMASQ 1.207334 0.259350 4655227 0.0000 AR(1) 0.401717 0.115641 3.473817 0.0010
- SIGMASQ 1.225964 0.262224 4 675260 0.0000
; x R-squared 0.178762 Mean dependent var -2.034280

: Adjusted R-squared 0134767 S.D. dependent var 1222725 R-squared 0.166090 Mean dependent var -2.034280
= - S.E. of regression 1.137353 Akaike info criterion 3163032  Adjusted R-squared 0.136830 S.D. dependent var 1222725
3 x Sum squared resid 72.44002 Schwarz criterion 3.302655 SE. of regression 1.135997 Akaike info criterion 3.144538
) z Log likelinood -90.89097 Hannan-Quinn criter. 3.217646  Sum squared resid 73.55783 Schwarz criterion 3249255
o ft F-statistic 4.063241  Durbin-Watson stat 1977294 Log likelihood -91.33613 Hannan-Quinn criter. 3.185408
— m Prob(F-statistic) 0.011069 F-statistic 5676333  Durbin-Watson stat 2.078137
nx} (o] Prob(F_statistic) 0.005648

Inverted AR Roots 65

o Q Inverted MA Roots 20 Inverted AR Roots 40
= -—
o

h

Q

~

Q

q

&

13 eA1ey ynanjas neje ueibeqas yeAueqiadwaw uep uejwnwnbuaw buele|iq °z
ejieyer 1363 Yiuy3ijod Jefem Buek uebunuada)) ueyibniaw yepn uedinbuad 'q

*yejesew njens uenefur} neje ynuy uesijnuad ‘uesode] uesinuad ‘Yeiw| eAiey uesiinuad ‘ uenipuad ‘ueyipipuad uebunuaday ynjun eAuey uediynbuad e

Jaquins ueyingakuaw uep ueywnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw buese(iq °L

\ariable Coefiicient Std. Error t-Statistic Prob.
c -2.027213 0.192200 -10.54742 0.0000
MA(1) 0.297390 0.128416 2315838 0.0242
SIGMASQ 1.292299 0280302 4802165 0.0000
R-squared 0120968 Mean dependent var -2.034280
Adjusted R-squared 0.090124 5S.D. dependent var 1.222725
SE. of regression 1.166325 Akaike info criterion 3.195843
Sum squared resid T7.53795  Schwarz criterion 3.300561
Leg likelihood -82.27530 Hannan-Quinn criter. 3.236504
F-statistic 34922017 Durbin-V¥atzon stat 1.827320
Prob(F-statistic) 0025359
Inveried MA Roots =30
©n
5. Cross Correlogram of W_KURS and W_BUMI Cross Correlogram of W_NEWCASTLE and W_BUMI
=L Date: 06/19/25 Time: 00:25 Date: 06/19/25 Time: 00:26
g— Sample: 202001 2025M02 Sample: 2020101 2025M02
o ggL?;zgoU:ssg:aglgn;. ?OUIICall consistent approximations Includad obsenations: 59
g ymp ¥ e Correlations are asymptotically consistent approximations
W_KURS,W_BUMI() W_KURS,W_BUMI(+i) i lag lead -
o W_MNEWCASTLE W_BUM... W_NEWCASTLEW_BUM... i lag lead
(1] [ = | [ = 0 01035 0.1035
a s Y i 1 1 -0.2933 0.0037 g [ 0 -0.1649 -0.1649
c ] 1 | 1 2 00476 0.0402 | 1 P 1 00244 0.0704
= I LR 3 00576 0.0655 | | [ = | 2 0.0097 -0.1431
1 1 [ 4 -0.0044 -0.0667 | | | | .
% g o i | 5 -0.0705 0.0015 =R | f | i gggii gg?gg
o = | 1 6 -0.1598 0.0028 = oo 5 -0.2255 0.0423
o g [ 7 -0.0870 0.0817 ) )
f= r g [ = 3 -0.0769 0.1709 Lope rp 6 00825 00811
5 g o | 1 9 -0.0742 -0.0238 g ! ! 7 -0.0880 -0.0364
&5 [ = | = 10 -0.1064 -0.2820 [ ! ! 2 00744 0.0017
! 1 [ =1l 11 -0.0327 0.2280 [ 1 ! 9 00682 -0.0138
Copa [ 12 0.0887 -0.0567 [ | 1 1 10 0.2767 0.0017
I | ' 13 -0.0689 0.0418 =T g 11 01683 -0.0662
= (= 14 01329 01081
T B[ Se o % B | e o
[ | ! 1 16 -0.0564 0.0543 )
g = 17 -0.0816 -0.1870 . ! ! 14 02413 00114
! ! E 18 -0.0408 0.2358 ! ! ! ! 16 0.0512 -0.0229
[ = | | 19 -0.1054 0.0179 [ g o 16 -0.1073 -0.0690
opa g o 20 0.0794 -0.0766 En ! ! 17 0.1890 0.0195
g = | 21 -0.0593 -0.2011 [ = [ | 18 0.1636 -0.0444
= [ I 22 -0.0807 0.0666 o [ = | 19 0.0631 -0.1229
| ! 1 [ i | gi fg gé?g ggg;g g o 1 1 20 -0.0513 -0.0254
1 1 I 1
I | 1 25 0.0482 01411 : % : % : 3; ggglg g'géaé
1 1 [ | 26 -0.0193 -0.0780 )
g [ 27 0.0834 0.0666 ! ! L 23 -0.0173 -0.0995
[ =iy [ = 28 0.1067 0.1172 [ g o 24 01466 -0.0794
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(Lanjutan)
ARIMAX 1,0,0 ARCH
Dependent Variable: BUMI :
Method: ARMA Maximum Likelihood (OPG - BHHH) Heteroskedasticity Test: ARCH
Date: 06/16/25 Time: 01:06 N
Sample- 2020M0G 2024M12 F-statistic 0.010804 Prob. F(1,52) 09176
Included observations: 55 Obs*R-squared 0011217 Prob Chi-Square(1) 09157
Convergence achieved after 6 iterations
Coefficient covariance computed using outer product of gradients
Test Equation:
Variable Coefficient Std. Eor 1-Statistic Prob.  Dependent Variable: RESID*2
Method: Least Squares
C 16.78625 52.46603 0.319945 07504 Date: 06/16/25 Time: 01:06
D_HBA -1.240580 0983107  -1.261898 02130 Sample (adjusted) 2020M07 2024M12
D_HBA[-4) -0.004778 0.890624 -0.005365 0.9957 | Included observations: 54 after adjustments
usD -1.963483 5464408  -0.359322 07209
AR(1 0.372151 0.128570 2894543 0.0057 Variable Coefficient  Std. Error 1-Statistic Prob.
SIGMASQ 1.155083 0.263045 4391205 0.0001
c 1.097005 0250166 4385103 00001
R-squared 0.145403 Mean dependent var -2.137463 RESID*2(-1) 0.014101 0.135661 0.103942 09178
Adjusted R-squared 0.056199 S.D. dependent var 1.173304
S.E. of regression 1.138649  Akaike info criterion 3.202941 R-squared 0.000208 Mean dependent var 1.113463
Sum squared resid 6352955  Schwarz criterion 3421923 Adjusted R-squared -0.019019  S.D. dependent var 1.409911
Log likelihood -62.08089  Hannan-Quinn criter 3.287623 SE. of regression 1.423255 Akaike info criterion 3.580105
F-statistic 1.667395  Durbin-Watson stat 1.983724  sum squared resid 105.3341 Schwarz criterion 3653771
Prob(F-statistic) 0.160191 Log likelihood -94 66282 Hannan-Quinn criter. 3608515
F-statistic 0010804 Durbin-Watson stat 2 010060
Inverted AR Roots 37 Prob(F-statistic) 0.917615
ARIMAForecasting
1
777777777777777777777777777777777777777777777777777777777777777777777777777777 Forecast: BUMIF
0 Actual: BUMI
Forecast sample: 2020M01 2024M12
Adjusted sample: 2020M02 2024M12
14 Included observations: 59
Root Mean Squared Error  1.220714
2 Mean Absolute Error 0.988417
Mean Abs. Percent Error ~ 35.76531
3 Theil Inequality Coefficient 0.277456
Bias Proportion 0.000282
Variance Proportion 0.964923
4. Covariance Proportion  0.034795
-
I | O 1Y\ I | 1 VAR |1 AV S| |2 B (| e\
2020 2021 2022 2023 2024

1 | e 1 | "2 e
2020 2021 2022 2023 2024 2025

— BUMIF —— +2SE \

116

Forecast: BUMIF
Actual: BUMI
Forecast sample: 2020M01 2025M02
Adjusted sample: 2020M07 2025M02
Included observations: 56
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

1.121167
0.902819
38.88913
0.247728
0.000928
0.695016
0.304056
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Lampiran 10. Olah data DSSA

Stasioneritas
Null Hypothesis: DSSA has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5:952273 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314

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

Automatic ARIMA Farecasting
Selected dependent variable: DSSA
Date: 06/07/25. Time: 17:25
Sample: 2020M01 2024M12
Included observations: 60

Forecast length: 0

Number of estimated ARMA models: 25

Number of non-converged estimations:

Selected ARMA model: (1,2)(0,0)
AIC value: 3.53441437893

0

Correlogram of DSSA

Date: 06/12/25 Time: 10:16
Sample: 2020M01 2024M12
Included observations: 60

Autocorrelation Partial Correlation A

Q-Stat

Prob

= 1
1 1
1 1
1
ull

|
|
=] I
|

i
a |
=

O
O

-

jry

'

= =8
.

o

(=]

= | P - = P

28133
2.8214
2.9973
3.0586
41603
7.5753
7.6675
8.0535
12.152
14.503
16.222
16.276
16.276
16.303
18.536
19.707
20.696
21.002
22198
26.593
26.596
26.911
28.470
34.854
36.343
36.651
36.653
37104
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(Lanjutan)
ARIMA 1,0,2 ARIMA 1,0,1

Dependent Variable: DSSA

ARIMA 1,0,0 ARIMA 0,0,1

Dependent Variable: DSSA

<))
0
} e Dependent Variable DSSA Method- ARMA Maximum Likelihood (OPG - BHHH)

- = m Method: ARMA Maximum Likelihood (OPG - BHHH) Date: 06/07/25 Time: 17-26
o Date: 06/07/25 Time: 17:26 e
3 (8] Sample: 2020M01 2024M12 Sample: 2020M01 2024112
e — 3 - L Included observations: 60
o © m=e  Included Obsewat!ons, 60 . Convergence achieved after 15 iterations
s - mmm  Convergence achieved after 14 iterations h . .
N o ; Coefiicient covariance computed using outer product of gradients Coefficient covariance computed using outer product of gradients
= =% v Variable Coefficient Std. Error L Statistic Prob Variable Coefficient Std. Error t-Statistic Prob
o
= ) c 2347422 0217640 -1078578  0.0000 c -2.347503 0217936 -10.77150  0.0000
- — AR(T) 0217817 0139996 1555882  0.1254 AR(1) 0095896 0534101 0179547  0.8582
; -+ MA(2) 0028998 0128565 0295551  0.8224 MA(1) 0123726 0557268  0.222022  0.8251
5 (1] SIGMASQ 1821631 0379350  4.2801983  0.0000 SIGMASQ 1821156 0379005  4.805096  0.0000
) =  R-squared 0.046447 Mean dependent var -2.340798 R-squared 0.046695 Mean dependent var -2.340798
=2 mme  Adjusted R-squared -0.004637 S.D. dependent var 1.393822 Adjusted R-squared -0.004375  S.D. dependent var 1303822
3 A SE of regression 1.397050 Akaike info criterion 3571735 S.E. of regression 1.306867  Akaike info criterion 3571486
) Sum squared resid 109.2979  Schwarz criterion 3711358 Sum squared resid 109.2694  Schwarz criterion 3711109
=, Z Log likelihood -103.1520 Hannan-Quinn criter. 3626349 Log likelihood -103.1446  Hannan-Quinn criter. 3.626100
— M  Fsatistic 0.909235 Durbin-Watson stat 1.959330 F-statistic 0.914340  Durbin-Watson stat 1.962638
Q u Prob(F-statistic) 0.442464 Prob(F-statistic) 0.439957
=
9‘ Q Inverted AR Roots 22 Inverted AR Roots .10
g mme  Inverted MA Roots AT =17 Inverted MA Roots -12

h

)

Q

q

-+

)

13 eA1ey ynanjas neje ueibeqas yeAueqiadwaw uep uejwnwnbuaw buele|iq °z
ejieyer 1363 Yiuy3ijod Jefem Buek uebunuada)) ueyibniaw yepn uedinbuad 'q

Jaquins ueyingakuaw uep ueywnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw buese(iq °L

8
o
o
>
Q
S
=
T
o
=
=
[
=
<
(Y
f =
=1
-
S
>
=
(1]
T
o
=
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=
Q
Y
=
T
o
=
]
]
5 Method: ARMA Maximum Likelihood (OPG - BHHH) Dependent Variable: DSSA
= Date: 06/07/25 Time: 17:26 Method: ARMA Maximum Likelihood (OPG - BHHH)
:U Sample: 2020M01 2024M12 Date: 06/07/26 Time: 17:27
m Included observations: 60 Sample: 2020M01 2024M12
- Convergence achieved after 4 iterations Included observations: 60
[} Coefficient covariance computed using outer product of gradients Convergence achieved after 9 iterations
- Coefficient covariance computed using outer product of gradients
o Variable Coefficient Std. Error t-Statistic Prob.
=] Variable Coefficient Std. Error {-Statistic Prob.
:U C -2.347620 0.222075 -10.57131 0.0000
3
3 SIGMASQ 1.823047 0.379602 4.8025617 0.0000 - g - g
o SIGMASQ 1.822214 0.379562 4.800831 0.0000
& y -
1 R-squared 0045706 Mean dependent var 2340798 o o ared 0.046142 Mean dependent var 2340798
= Adjusted R-squared 0.012222 S.D. dependent var 1.303822 Adiusted R- d 0.012673 SD.d dent 1.393822
SE. of regression 1385278 Akaike info criterion 3539159 Lo-sied R-square - o cependent var :
= . N p - . S.E. of regression 1.384962 Akaike info criterion 3.538710
e" Sum sqL!ared resid 109.3828  Schwarz criterion 3.643876 Sum squared resid 109.3328 Schwarz criterion 3.643427
< Log likelihood -103.1748 - Hannan-Quinn criter. 3.580119 | g jikelihood 1031613 Hannan-Quinn criter. 3.579670
2 F-statistic 1.364998  Durbin-Watson stat 1.947675 E _gtatistic 1378647 Durbin-Watson stat 1.953087
5 Prob(F-statistic) 0.263601 Prob(F-statistic) 0.260191
a' Inverted AR Roots 21 Inverted MA Roots -21
w
=
- -
28T
- *
g' g Cross Correlogram of W_USD and W_DSSA Cross Correlogram of W_NEWCASTLE and W_DSSA
Q ﬁ Date: 0619/25 Time: 10:30 Date: 06M19/25 Time: 10:33
a Q Sample: 2020M01 2024M12 Sample: 2020M01 2024M12
o ?_ Included observations: 60 . ) Included observations: 59
0 % Correlations are asymptotically consistent approximations Correlations are asymptotically consistent approximations
=] \
W_USD,W_DS3A(- W_USD,W_DSSA( I lead .
- ° - DSSAH) - DSSAL) 1 lag  lea W_NEWCASTLEW_DSS.. W_NEWCASTLEW DSS.. i lag  lead
= 8 ] C 0 00035 0.0035
[ ~ rg ! ! 1 -0.1285 -0.0333 LI LI - 0 01709 01709
- ko] 1 1 g 2 0.0091 0.0702 g o LI — 1 -0.0987 0.3396
[ o g o g 3 -0.0916 -0.1420 [ ropoa 2 0.0915 0.0497
- g g o | | 4 -0.0950 0.0505 oo 1 3 0.1141 01975
c = LA L 5 01545 -0.1095 = = 4 01141 01477
=1 Iy g o | ! 6 -0.0809 0.0182
g [ 5 -0.0469 00824
o .. rg o 7 -0.0823 0.06M B | | 6 0.1535 0.0010
> = [ 8 -0.1586 -0.0543 ) ’
= g g 9 -0.0815 -0.0921 R g 7 0.0815 -0.0730
=4 L = [ | 10 0.1442 0.0756 L= LI 8 0.1193 0.2042
ot 1 1 = 11 -0.0127 -0.2486 [ 1 1 9 0.1328 -0.0263
=~ g o ! ! 12 -0.0677 -0.0329 1 1 1 1 10 0.0292 0.0390
g;. [ [ — 13 0.0855 0.2071 [ g o 11 0.0891 -0.0593
o rg o ! ! 154 *g g?fg *g E;lg? [ | [ | 12 0.0490 -0.1520
= 1 1 ! ! - . -
- | | g 16 0.0443 -0.0493 : ]:I : :I:[ : j\i ggg‘?li gagg;
5 | | = 17 -0.0395 -0.1255 i o
;- 1 1 = 18 0.0226 01207 r g g 15 -0.0426 -0.1405
c 1 1 | | 19 0.0029 0.0419 ' g g 16 -0.0849 -0.1566
[} L | = 20 -0.1325 03034 LI = 17 0.0730 -0.2027
=5 g ! ! 21 -0.0416 -0.0367 —_| = 18 -0.2540 -0.2264
w | | | ! 22 -0.0043 0.0121 g o g o 19 -0.1090 -0.0629
5 | | ! | 23 0.0408 -0.0179 g | | 20 -0.0717 0.0026
9 1 | | | 24 -0.0267 -0.0317 = g o 21 -0.2182 -0.1167
| | [ 25 -0.0002 01310
< \ \ B 96 0.0080 0.1087 g ! ! 22 -0.0878 0.0220
3 | | g 57 70'0225 70'0520 rg L 23 -0.1053 0.0954
g g o | | 28 -0.0951 0.0064 g o LI 24 -0.0866 0.1098
&
v
=
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(Lanjutan)
ARIMAX0,1,1 ARCH
Dependent Variable: DSSA
Method: ARMA Maximum Likelinood (OPG - BHHH) Heteroskedasticity Test: ARCH
Date: 06/19/25 Time: 10:53
Sample: 2020M06 2024M12 F-statistic 0.010830 Prob. F(1,52) 0.9175
Included observations: 55 Obs*R-squared 0.011245 Prob. Chi-Square(1) 0.9156
Convergence achieved after 5 iterations
Coefficient covariance computed using outer product of gradients
Test Equation:
Variable Coefficient Std. Error t-Statistic Prob Dependent Variable: RESID"2
Method: Least Squares
c 6.460951 55.40605 0.116611 09076 Dater 06/19/25 Time: 10:53
D_NEWCASTLE 1.006208 1.331375 0.755766 0.4534 | Sample (adjusted): 2020M07 2024M12
UsD 1.067385 8.116473 0.131508 0.8959 Included observations: 54 after adjustments
UsD(-3) -1.988154 8.290782 -0.239303 0.8115
MA(1) 0.216765 0.170420 1.271951 0.2094 Variable Coefficient Std. Error t-Statistic Prob
SIGMASQ 1.946247 0470089 4140166 0.0001
C 1.847048 0.383644 4814482 0.0000
R-squared 0.062983 Mean dependent var -2.346597 RESID"2(-1) -0.013229 0127120 -0.104069 0.9175
Adjusted R-squared -0.032631 S.D. dependent var 1.454486
S.E. of regression 1.478027 Akaike info criterion 3.722837 R-squared 0.000208 Wean dependent var 1.821406
Sum squared resid 107.0436 Schwarz criterion 3.941818 Adjusted R-squared -0.019019 S.D. dependent var 2 140670
Log likelihood -96.37801 Hannan-Quinn criter. 3.807519 S.E. of regression 2160931 Akaike info criterion 4.415289
F-statistic 0658722 Durbin-Watson stat 1.915087 Sum squared resid 2428203 Schwarz criterion 4 488955
Prob(F-statistic) 0.656359 Log likelihood -117.2128 Hannan-Quinn criter. 4443699
F-statistic 0.010830 Durbin-Watson stat 1.893961
Inverted MA Roois -22 Prob{F-statistic) 0917515
ARIMA Forecasting
1
e Forecast: DSSAF
0] Actual: DSSA
Forecast sample: 2020M01 2025M02
1 Included obsenvations: 62
Root Mean Squared Error  1.371867
2| Mean Absolute Error 1.102799
Mean Abs. Percent Error 107.5239
-3 Theil Inequality Coefficient 0.272608
Bias Proportion 0.000775
-4 Variance Proportion NA
Covariance Proportion ~ NA
-5 |
6L - 77
I 1 |V R T 1 Y |20 | A |V Ty Y |V R e |
2020 2021 2022 2023 2024 2025
—— DSSAF ——— #2SE
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(Lanjutan)
ARIMAX Forecasting
2
Forecast: DSSAF
o (A N VA i ~re__-| | Actual: DSSA
o0 B Forecast sample: 2020M01 2025M02
Adjusted sample: 2020M06 2025M02
14 Included observations: 57
2| Root Mean Squared Error  1.416458
M\/\/W/M Mean Absolute Error 1.152514
-3 4 Mean Abs. Percent Error  117.8494
L, Theil Inequality Coefficient 0.278237
l Bias Proportion 0.001529
-5 i o Variance Proportion 0.777864
6l S T NS e - Covariance Proportion  0.220607
T A " &7  SNEERRRRRRT T AREBSEEE A W Y
nmomoN em N oo (I T 1 VR (R T VA
2020 2021 2022 2023 2024 2025
—— DSSAF ——— +2S.E
Normalitas
6
Series: Residuals
Sample 2020M06 2024M12
51 ] Observations 55
4 o - - Mean 0.010495
Median -0.135799
Maximum 2.616459
34 — — Minimum -2.947479
Std. Dev. 1.407898
2 | . - Skewness -0.082643
Kurtosis 2.390381
14 — Jarque-Bera  0.914272
T Probability 0.633094
0 T ) L
-3 -2 -1 0 1 2

121

Politeknik Negeri Jakarta



VANV
[EREL

HINMILNOd

X
m
=
0
©
~*
Y

ar
m
x
0
©
-+
Y
§.
;
1
=4
;.
®
x
E.
x
2
®
Q
D
=.
fm
o
x
)
q
-+
Y

eyieyer B3N YIuya3ijod uizi edue)y

N
Ovo
v
s 3
2 Q
Q c
-+
23
5 9
Q =5
c =
o
£ g
= 3
58
c
o
o 2
>3
2:
33
T T
23
g":’.
33
<9
9 3
=
© 'S
)
o 3
o Q
Q =
99
S %
5o
Y
= =L
w -
£ 8
s 3
52
= o
2 g
< 0
-
~
€9
= x
o
-
Y

o
o
o
>

Q
=
=

T
]
S
=7
o
=

<
]
=
=
-
=
~
~
)

T
o
=
=3
=

Q
]
=

°
]
-]
o
=
~
o
2

T
o
S
o
=
o
S

T
o
S
=
=
o
E]
=
o
-

<
)
3
o
=

°
]
-]
=
=
o
=
o

T
=}
]
o
=

o
o
=
=
=
o
=]
=
=
=
~
o
-
Y
c
f=A

=
o
=
o
S
w
<
o
-
<
3
o
w
-
o
=7

s

—
2
o
~
Q
=3
Q
3
[}
=
Q
c
=t
T
w
o
o
o
Q
o
=
o
-,
Q
c
w
o
c
-
c
=
~
Q
-
<
Q
[l
e
=
=
-,
o
>
T
Y
3
[}
=3
n
Q
=]
L d
c
3
=~
Q
=]
Q.
-]
=
3
[}
=i
<
[}
o
c
-~
~
o
=
")
c
3
o
[}
-

undede ynjuaq wejep

Lampiran 11. Olah data DWGL

Stasioneritas
Null Hypothesis: DWGL has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6:707504 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314
*MacKinnon (1996) one-sided p-values.
Automatic ARIMA Forecasting
Selected dependent variable: DWGL
Date: 06/07/25. Time: 17:40
Sample: 2020M01 2024M12
Included observations: 60
Forecast length: 0
Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (3,3)(0,0)
AIC value: 3.33943371262
Correlogram of DWGL
Date: 06/12/25 Time: 10:18
Sample: 2020M01 2024112
Included observations: 60
Autocorrelation Partial Correlation AC PAC (-Stat Prob
| o 1 0127 0127 1.0216 0.312
g g 2 -0.133 -0.152 2.1549 0.340
T g 3 -0.182 -0.149 43102 0.230
= = 4 0225 -0.214 76732 0.104
L [ 5 0217 0.245 10855 0.054
g I 6 0.060 -0.092 11106 0.085
g g 7 0.046 0.058 11.255 0.128
g i § -0.059 -0.081 11507 0.175
g Lpo 9 -0.071 0.079 11878 0.220
o g 10 -0.033 -0.126 11.957 0.288
g o 11 0.089 0163 12554 0323
o i 12 0.066 -0.068 12.895 0377
g o 13 0.065 0163 13.233 0.430
o o 14 0.068 -0.004 13.502 0.480
o o 15 -0.161 -0.052 15744 0399
i o 16 -0.163 -0.204 17.996 0.324
i o 17 -0.278 -0.242 24573 0.102
o o 18 -0.017 -0.051 24700 0.133
CE I 19 0110 -0.088 25799 0.138
=N P 20 0117 0076 27.070 0.133
L o 21 0218 0196 31.607 0.064
i g 22 -0.204 -0.136 35.869 0.033
= ] 23 -0.145 -0.033 37.781 0.027
g i 24 -0.063 -0.071 38.190 0.033
Lo g 25 0.072 0057 38740 0.039
[ o 26 0220 0.026 44.046 0.015
g o i 27 -0.109 -0.078 45390 0.015
g o 28 -0.133 0.007 47.444 0.012
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ARIMA 3,0,3

Dependent Variable: DWGL

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 18:44

Sample: 2020001 2024M12

Included observations: 60

Convergence achieved after 35 iterations

Coefficient covariance computed using outer product of gradients

(Lanjutan)

ARIMA 3,0,2

Dependent Variable: DWGL

Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/07/25 Time: 18:50

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 28 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient  Std. Error t-Statistic Prob
Variable Coefficient Std. Error t-Statistic Prob
C -2.632688 0.151050 -17.42928 0.0000
AR(3) -0.669746 0.560224  -1.195496 0.2369 ARCS 'g fi?ggg g-li;ggg 'gﬂéﬁﬁ'gg g-gggg
MA(3) 0.498315 0623793 0.798846 04278 (3) - . - -
sowca o owew skl owo AL o g amms ous
R-squared 0.045570 Mean dependent var -2.614231
N R-squared 0.060903 Mean dependent var -2.614231
St e sosm Ly K G S e
- y y ) S.E. of regression 1.289944  Akaike info criterion 3.414502
Sum squared resid 94.70282  Schwarz criterion 3.570657 gy squared resid 93.18145 Schwarz criterion 3.554125
Log likelihcod -98.93104 - Hannan-Quinn criler 3485649 | og jikelinood -98.43505  Hannan-Quinn criter 3.469116
F-statistic 0.891259 Durbin-Watson stat 1864196 F_statistic 1210580 Durbin-Watson stat 1 764893
Prob(F-statisfic) 0451393 Prob(F-statistic) 0314354
Inverted AR Roots 44+ 760 44- 761 -87 Inverted AR Roots 26+.45i 26- 451 -52
Inverted MA Rools .40-.691 40+.69i -79 Inverted MA Roots 50 - 60
ARIMA 3,0,1 ARIMA 2,0,3
Dependent Variable: DWGL
Method: ARMA Maximum Likelihood (OPG - BHHH) o dent Variable: DWGL
ependent Variable
Dale: 06/07/25 Time. 13.51 Method: ARMA Maximum Likelinood (OPG - BHHH)
Sample: 2020M01 2024112 Dale: 06/07/25 Time: 18.51
Included observations: 60 ) Sample: 2020M01 2024M12
Convergence achieved after 20 iterations Included observations: 60
Coefficient covariance computed using outer product of gradients Convergence achieved after 10 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob
Variable Coefficient Std. Error t-Statistic Prob.
& -2.632017 0.154426 -17.04385 0.0000
AR(3) -0.173372 0.153330 -1.130706 0.2630 c -2.646866 0.135293 -19.56394 0.0000
MA(1) 0.084869 0.122665 0691878 0.4919 AR(2) -0.115601 0.150415 -0.768549 0.4454
SIGMASQ 1.581069 0.308542 5.124331 0.0000 MA(3) -0.178244 0.157941 -1.128546 0.2639
SIGMASQ 1.574238 0.319752 4.923311 0.0000
R-squared 0.043944  Mean dependent var -2.614231 Rsquared 0.045075 Mean deendent var 5 614231
Adjusted R—sqL!ared -0.007273 S'D'. de.pende_nt var 1.296831 Ar-jjlcj‘sler! R-squared -0.002921 SD depzndent var _1 296831
SE. ofregression 1.301539  Akaike info criterion 3430954 £ o regression 1298724  Akaike info criterion 3427046
Sum squared resid 9486414 Schwarz criterion 3570577 g squared resid 9445427 Schwarz criterion 3 566669
Log likelinood -98.92863  Hannarn-Quinn criter 3.485865 | 1q jikelinood -98.81138  Hannan-Quinn criter. 3.481660
F-statistic 0.857999 Durbin-Watson stat 1.975149 £ gtatistic 0.942723  Durbin-Watson stat 1.803419
Prob(F-statistic) 0.468318 Prob(F-statistic) 0.426236
Inverted AR Roots .28-.48i .28+.48i -56 Inverted AR Roots -.00+.34i -.00-.34i
Inveried MA Roots -08 Inverted MA Roots 56 -.28-.49i -.28+.49i
ARIMA 2,0,2 ARIMA 2,0,1
Dependent Variable: DWGL De -
3 ) pendent Variable: DWGL
Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/07/25 Time: 18:52 Date: 06’-07'.25 Time: 1852
Sample: 2020M01_ 2024M12 Sample: 2020M01 2024M12
Included observations: 60 7 Included observations: 60
Failure to improve objective (non-zero gradients) after 11 iterations Convergence achieved after 11 iterations
Coefficient covariance computed using outer product of gradients Cosfficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob Variable Coefficient Std. Error  Statistic Prob.
c -2.706680 0.043370 -62.40967 0.0000 C 2624760 0.185443 -14.15401 0.0000
AR(2) 0.611431 0.149958 4077364 0.0001 AR(2) 0130518 0.165633 _0.787992 0.4340
MA(2) -1.000000 304 4745 -0.003284 09974 MA(1) 0.129504 0.133462 0970348 0.3360
SIGMASQ 1.343655 204.4803 0.006571 0.9948 SIGMASQ 1594118 0.297550 5.357485 0.0000
R-squared 0.187506 Mean dependent var -2.614231 R-squared 0036054 Mean dependent var -2.614231
Adjusted R-squared 0.143980 S.D. dependent var 1.296831 Adjusted R-squared 0.015586 S.D. dependent var 1.296831
S E. of regression 1.199846  Akaike info criterion 3.336880 S E. of regression 1.306899 Akaike info criterion 3.438459
Sum squared resid 80.61930 Schwarz criterion 3.476503 Sum squared resid 9564710 Schwarz criterion 3578082
Log likelinood -96.10639  Hannan-Quinn criter. 3.391494 | og likelihood -99.15376  Hannan-Quinn criter. 3.493073
F-statistic 4.307864 Durbin-Watson stat 1.633821 F-statistic 0.698172  Durbin-Watson stat 1.962020
Prob(F-statistic) 0.008370 Prob(F-statistic) 0.557096
Inverted AR Roots 78 -78 Inverted AR Roots -.00+.36i -.00-.36i
Inverted MA Roots 1.00 -1.00 Inverted MA Roots -13
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ARIMA 1,0,3

Dependent Variable: DWGL

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 18:56
Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 27 iterations

Coefficient covariance computed using outer product of gradients

(Lanjutan)
ARIMA 1,0,2

Dependent Variable: DWGL

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 18:56

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 27 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
C -2.633945 0.151682  -17.36492 0.0000 C -2.648684 0.138778 -19.08575 0.0000
AR(1) 0.075487 0.122912 0.614151 05416 AR(1) 0.119115 0.141576 0.841351 0.4037
MA(3) -0.173664 0.159641 -1.087841 02813 MA(2) -0.327348 0.145516 -2.249571 0.0284
SIGMASQ 1.584667 0.316853 5.001262 0.0000 SIGMASQ 1.553922 0.322004 4825784 0.0000
R-squared 0.041769 Mean dependent var -2.614231 R-squared 0.060360 Mean dependent var -2.614231
Adjusted R-squared -0.009565 S.D. dependent var 1286831  Adjusted R-squared 0.010022  S.D. dependent var 1.296831
S.E. of regression 1303019 Akaike info criterion 3433209 S.E. of regression 1.290317  Akaike info criterion 3.415854
Sum squared resid 95.08001  Schwarz criterion 3.572832  Sum squared resid 9323535 Schwarz criterion 3.555477
Log likelihood -98 99626 Hannan-Quinn criter. 3487823  |og likelihood -98.47562 Hannan-Quinn criter. 3.470468
F-statistic 0813669 Durbin-Watson stat 1.945449  F_glatistic 1.199089  Durbin-Watson stat 1.956376
Prob(F-statistic) 0491701 Prob(F-statistic) 0.318540
Inverted AR Roots .08 Inverted AR Roots 12
Inverted MA Roots 96 -.28+.48i -28-481 Inverted MA Roots 57 _57

ARIMA 1,0,1

Dependent Variable: DWGL
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date. 06/07/25 Time: 18:56

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 20 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.

C -2 612592 0181052 -14 43008 0.0000

AR(1) -0.702922 0.129636 -5.422269 0.0000

MA(1) 0.952515 0.076977 12.37408 0.0000

SIGMASQ 1.463003 0.282718 5174785 0.0000

R-squared 0.115338 Mean dependent var -2.614231

Adjusted R-squared 0.067945 S.D. dependent var 1.206831

S.E. of regression 1.252000 Akaike info criterion 3.365758

Sum squared resid 87.78016 Schwarz criterion 3.505381

Log likelihood -96.97275 Hannan-Quinn criter. 3.420372

F-statistic 2433666 Durbin-Watson stat 1.979760

Prob(F-statistic) 0.074394

Inverted AR Roots -70
Inverted MA Roots -.95
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ARIMAX 1,0,1 ARCH

Dependent Variable: DWGL

Method: ARMA Maximum Likelihood (OPG - BHHH) Heteroskedasticity Test: ARCH

Date: 06/20/25 Time: 23:58

Sample: 2020M09 2024M12 F-statistic 0.120880 Prob. F(1,49) 0.7296
Included observations: 52 Obs™R-squared 0125504 Prob. Chi-Square(1) 0.7231

Convergence achieved after 19 iterations
Coefficient covariance computed using outer product of gradients

Test Equation:

=\ @
i = .
E % (Lanjutan)
n Cross Correlogram of W_NEWCASTLE and W_DWGL Cross Correlogram of W_USD and W_DWGL
-
N L O Date:06/19/25 Time: 12:11 Date: 06/19/25 Time: 12113
: Q) e Sample 2020M01 2024M12 Sample: 2020M01 202412
' =) & O included obsevations: 59 Igc\udleg ODSQNa"O”S'?Ut. ' stert imat
=} ; N 3 Correlations are asymptotically consistent approximations orretations are asymploticaly consistent approximations
'g o .a‘ - - W_USD,W_DWGL(-) W_USDW_DWGL(+) i lag lead
- S == W_NEWCASTLEW_DW. W_NEWCASTLEWDW.. i lag lead
Ne Y - = [ = 0 01245 0.1245
53 = F = g 0 -0.1173 -0.1173 | | R 1 00571 01044
o o = g o 1 -0.2496 -0.0980 (= [ 2 -0.1454 -0.0547
o3 o | | g o 2 0.0062 -0.0713 = (= 3 -0.2336 -0.1464
=Q — rgo Coy o 3 -0.0709 0.0227 e L 4 -0.1055 0.0153
Tc " N (= 4 -0.0743 -0.1133 L C 5 00205 003
=3 o [ g o 5 0.1323 -0.0717 v g LB 7 00752 01304
3 c kS = = 6 0.1544 -0.2245 | | | | 8 -0.0342 0.0016
=3 & [ | | 7 0.3185 -0.0232 = CoE 9 -0.1803 0.0881
Z§ = [ = | [ s 8 -0.0890 -0.0666 [ LoE 10 -0.0705 0.1504
) 5 x [ | g o 9 0.2611 -0.0458 1 1 g 11 0.0385 -0.0691
Qo @ g o 10 0.1557 -0.0814 g = 12 -0.0674 0.2166
29 =2 [ g 11 0.1864 -0.1022 : : : P : 13 00241 00723
= ) = Coh 12 01079 0.0272 = LI a DAz e
o3 Q ! ! = 13 0.0544 -0.1318 g CoE 16 -0.0672 0.0893
50 ) o En @ 14 0.2095 0.1447 = | 1 17 -0.1449 0.0188
23 - I | [ 15 0.0019 -0.0582 g = 18 -0.0869 -0.1491
87T i [ = | | 16 0.1881 -0.0055 I I [ - 19 0.0565 0.1393
2 [ = [ 17 0.2388 -0.1490 g o [ | 20 -0.0875 02468
o Q | | = 18 0.0521 -0.1800 ! ! ! ! 21 -0.0297 0.0204
o ~ Co|Ea B 19 0.0066 0.0812 g o ! ! 22 -0.1114 0.0260
3 () CoEn = 20 0.1655 -0.0973 ‘g = 23 01112 -0.2225
o | | [ 24 0.0562 -0.0451
o =t @ g o 21 01255 -0.0739 P Lo 25 00605 01691
= Y g g o 22 0.0729 -0.0838 | | [ =l 26 -0.0084 02177
3 oE | | 23 01502 -0.0114 | | g 27 -0.0083 -0.0496
- [ | | 24 -0.0330 -0.0096 1= | I 28 -0.1841 -0.0293
o
Q
5
=
Q
-~
Qo
c
(7
()
=
-
<
=
Fl
o
-
<
o
-~
=
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Variable Coefficient Std. Error t-Statistic Prob. Dependent Variable: RESIDA2
o 7005945 4534302  -1545099 01293 Method: Least Squares
D_NEWCASTLE -0.178741 1527963  -0.116980 09074/ Date:06/20/25 Time: 23:59
D_NEWCASTLE(-7) 0231978 1179877 0.196612 08450 Sample (adjusted): 2020M10 2024M12
usD 7.003489 4.715462 1.485218 0.1445  Included observations: 51 after adjustments
iy AR(1) -0.765169 0.150743 -5.075814 0.0000
- MA(1) 0.972174 0.129093 7.530814 0.0000 Variable Coefficient Std. Error t-Statistic Prob.
E. SIGMASQ 1.456861 0.353410 4122301 0.0002
c 1.558717 0.350106 4.452123 0.0000
3‘ R-squared 0157034 Mean dependent var 2711850 RESID"2(-1) -0.049594 0.142645  -0.347678 0.7296
F Adjusted R-squared 0.044638 S.D. dependent var 1.327457
S.E. of regression 1.297491  Akaike info criterion 3.503080 .

3 Sum squared resid 7575677 Schwarz criterion 3765747 i dg.‘q"'a'ed 0.002461  Mean dependent var 1.485097

o N . fjusted R-squared -0.017897 S.D. dependent var 1.973556
ol Log likelihood -84 08008 Hannan-Quinn criter 3603780 . T L
o E_statistic 1397155  Durbin-Watson stat 2110758 (S-E- of regression 1.991138 Akaike info criterion 4.253716
=5 Prob(F-statistic) 0236698 Sum_sqL!ared resid 194.2669 Schwarz cn?enon_ 4.329474

og likelihoo -106. annan-Quinn criter. .

- Log likelihood 106.4698 H Q t 4282665
% Inverted AR Roots 17 F-statistic 0.120880 Durbin-Watseon stat 2.014113
N Inverted MA Roots -97 Prob(F-statistic) 0.729571
T
Q
T
f=
=

Jaquins ueyingakuaw uep ueywnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw buese(iq °L
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ARIMA Forecasting

1

(Lanjutan)

S

Fnm N o mEN A NVnmN o nm M

2020 2021 2022 2023 2024 2025
| — DWGLF — #2SE

ARIMAX Forecasting

Forecast: DWGLF

Actual: DWGL

Forecast sample: 2020M01 2025M02
Adjusted sample: 2020M02 2025M02
Included observations: 61

Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

1.314843
0.988837
61.87225
0.238982
0.000798
0.931591
0.067611

Forecast: DWGLF
Actual: DWGL

Forecast sample: 2020M01 2025M02
Adjusted sample: 2020M10 2025M02
Included observations: 53

21 Root Mean Squared Error  1.306398
-3 Mean Absolute Error 1.031084
Mean Abs. Percent Error 58.17590
-4 4 Theil Inequality Coefficient 0.230365
Bias Proportion 0.002060
-5 T Variance Proportion 0.638713
_67\\ P VN . A - Covariance Proportion  0.359227
i R B B T e
V2 T N V2 N T 1|2 R 1Y |V T | [ 1 VA
2020 2021 2022 2023 2024 2025
| — DWGLF — +2SE.
Normalitas
8
Series: Residuals
7 - — Sample 2020M09 2024M12
Observations 52
6 -
Mean -0.002193
5 — — Median -0.003159
Maximum 2.972545
44 Minimum -2.211735
Std. Dev. 1.218779
3 Skewness 0.272811
X Kurtosis 2.785670
. Jarque-Bera  0.744553
I ] Probability 0.689164
0 T T
-2 -1 0 1 2 3
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@
i T
i !l,»= Lampiran 12. Olah data HRUM
0) Stasioneritas
— . -
N = L "B Null Hypothesis: HRUM has a unit root
oY o yp
gg T o= X O Exogenous: Constant, Linear Trend
T % B 55 _Q = Lag Length: 0 (Automatic - based on SIC, maxlag=10)
: -
eS8 g =
53 853.. & t-Statistic Prob.*
oo T o0 v
oS & 33 . .
=Q 3 e g Augmented Dickey-Fuller test statistic -6:/34135 0.0000
~c & 0C g Yy
&3 §3%“- 5" Test critical values: 1% level -4.121303
25 = - @ = 5% level -3.487845
zx 3 2o =3 10% level -3.172314
&3 g ®a ~
L el . .
298585 2 *MacKinnon (1996) one-sidedp-values.
53523 8
S oo . )
gg 3 3 ﬁ Q Automatic ARIMA Forecasting
&"g 'g S0 : Selected dependent variable: HRUM
23T § Q& Date: 06/07/25 Time: 19:30
223> 2 Sample: 2020M01 2024M12
S 8 3y = Included observations: 60
A< b Q) Forecast length: 0
o &3
O aTCE .
- ‘2 = Number of estimated ARMA models: 25
g' 8 23 Number of non-converged estimations: 0
o 5-5' Selected ARMA model: (4,3)(0,0)
~~*
8§ 325 AIC value: 3.0760938584
S =TT
5 58%
= § 52 Correlogram of HRUM
= 37
g. =~ g 2 Date: 06M19/25 Time: 1312
= Z =3 Sample: 2020M01 2024112
?‘ Qe 2 E Included observations: 60
S oS
?, i =; Autocarrelation Partial Correlation AC PAC Q-3tat Prob
€ 9 39
w83 g.: sl sl 1 0138 0.138 12047 0272
5359 Il s 2 0117 0.100 2.0884 0.352
=l |~ T = 3 -0.185 -0.220 4.3323 0.228
o g% o = 4 -0.211 -0.183 7.3029 0.121
5 =35 g v 5 -0.035 0.016 7.7864 0.168
3 85 g g 6 -0.098 -0.081 84437 0207
T =T s I o I 7 -0.111 0176 9.3027 0.232
g IS o o 8 0046 0.054 94514 0306
e == o e 9 0013 -0.002 94645 0.396
= 8> rp i 10 0.047 -0.066 96277 0.474
8 S8 (O | (O | 11 0324 0334 17.609 0.091
4 23 tg g 12 -0.053 -0.149 17.824 0.121
T 2T o e 13 0095 0007 18544 0138
] 72 [ g 14 -0.248 -0.132 23499 0.053
2. N CE 15 -0.008 0152 23505 0.074
=, L) o 16 0022 0041 23547 0.100
= tp e 17 0057 0028 23.824 0124
= v tg 18 -0.038 -0.064 23.948 0.157
o o t o 19 -0.024 -0.048 24.001 0.196
o N o 20 -0.027 0.061 24.069 0239
o g Lo I 21 -0.128 -0.230 25.633 0221
S, o 1o 22 -0.022 -0.060 25680 0.266
= t o o 23 -0.028 0.096 25761 0.312
g C o 24 0160 0084 28696 0232
& v e 25 0008 0.006 28703 0277
£ N = 26 -0.037 -0.227 2B.853 0.318
g g N 27 -0.132 -0.086 30.817 0279
3 o e 28 0014 0018 30.839 0324
&
.
(Y
s
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ARIMA 2,0,3

Dependent Variable: HRUM

Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/07/25 Time: 19:43

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 19 iterations

Coefficient covariance computed using outer product of gradients

(Lanjutan)
ARIMA 2,0,2

Dependent Variable: HRUM

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 19:43

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 15 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob Variable Coefficient Std. Error t-Statistic Prob.
c -2547542 0124086 -20.53045  0.0000 C 2556506 0.174134  -1468128  0.0000
ARE) 0151291 0149862  1.009538  0.3171 AR(2) 0311472 0804252 -0.387282  0.7000
MA(3) -0.283091 0.114696 2468177 0.0167 MA(2) 0503793 0727928  0.692091 0.4917
SIGMASQ 1103575 0.208973 5280935 0.0000 SIGMASQ 1143482 0271489 4211886 00001
R-squared 0.072327  Mean dependent var -2.552339 Rsquared 0038781 Mean dependent var -2 552339
Adjusted R-squared 0022630 S.D. dependent var 1.099300 pAgjusted R-squared 0.012712  S.D. dependent var 1.099900
S.E. of regression 1.087383  Akaike info criterion 3.074705 S E. of regression 1.106869 Akaike info criterion 3.107069
Sum squared resid 66.21451  Schwarz criterion 3.214328 Sum squared resid 68.60890 Schwarz criterion 3246692
Log likelihood -88.24114  Hannan-Quinn criter 3129319 Log likelihcod -89.21208  Hannan-Quinn criter. 3.161684
F-statistic 1.455371  Durbin-Watson stat 1.746207 F-statistic 0.753128 Durbin-Watson stat 1.671906
Prob(F-statistic) 0.236560 Prob(F-statistic) 0.525173
Inverted AR Roots 39 -39 Inverted AR Roots -.00+.56i -.00-.56i
Inverted MA Roots .66 - 33+.57i -.33-57i Inverted MA Roots -00+.71i -00-71i
ARIMA 2,0,1 ARIMA 1,0,3
Dependent Variable: HRUM Dependent Variable: HRUM
Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/07/25 Time: 19:44 Date: 06/07/25 Time: 19:44
Sample: 2020M01 2024M12 Sample: 2020M01 2024M12
Included observations: 60 Included observations: 60
Convergence achieved after 23 iterations Convergence achieved after 18 iterations
Coefficient covariance computed using outer product of gradients Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error -Statistic Prob.
c -2.564430 0.202092 -12.68943 0.0000 c -2.549952 0.128433 -19.85436 0.0000
AR(2) 0.147871 0.144870 1.020714 0.3118 AR(1) 0.128423 0.133481 0.962106 0.3401
MA(1) 0.146108 0.132270 1104616 02740 MA(3) -0.242655 0.134538 -1.803620 0.0767
SIGMASQ 1.146569 0.217415 5273634 0.0000 SIGMASQ 1.112423 0.210375 5.287810 0.0000
R-squared 0.036186 Mean dependent var -2.5652339  R-squared 0.064850 Mean dependent var -2.552339
Adjusted R-squared -0.015447 S.D. dependent var 1.099900 | Adjusted R-squared 0.014795 S.D. dependent var 1.099900
SE. of regression 1.108362  Akaike info criterion 3108976 S.E. of regression 1.091733  Akaike info criterion 3.081045
Sum squared resid 68.79416  Schwarz criterion 3.248599 | Sum squared resid 66.74537  Schwarz criterion 3.220668
Log likelihood -§9.26928 Hannan-Quinn criter. 3.163590 | Log likelihood -88.43135 Hannan-Quinn criter. 3.135659
F-statistic 0.700833 Durbin-Watson stat 1.937366  F-statistic 1.295329  Durbin-Watson stat 1.986525
Prob(F-statistic) 0.555517 Prob(F-statistic) 0.285028
Inverted AR Roots 38 -38 Inverted AR Roots A3
Inverted MA Roots -15 Inverted MA Roots 62 -31+.54i -.31-.54i
ARIMA 1,0,2 ARIMA 1,0,2
Dependent Var\able:. HRUM. ! Dependent Variable: HRUM
Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/07/25 Time: 19:44 Date: 06/07/25 Time: 19:45
Sample: 2020M01 2024M12 Sample: 2020M01 2024M12
Included observations: 60 Included observations: 60
Convergence achieved after 22 iterations ! Convergence achieved after 15 iterations
Coefficient covariance computed using outer product of gradients Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
c -2 566594 0.214203 -11.98347 0.0000 C -2 559977 0181659 -14.09223 0.0000
AR(1) 0.151439 0.136579 1.108806 02723 AR(1) 0.291260 0.874503 0.333058 0.7403
MA(2) 0.205045 0.144615 1.417870 0.1618 MA(1) -0.145265 0.909752 -0.159675 0.8737
SIGMASQ 1.132581 0.227241 4.954047 0.0000 SIGMASQ 1.162977 0.221277 5.255763 0.0000
R-squared 0.047945 Mean dependent var -2.552339 R-squared 0.022394 Mean dependent var -2.552339
Adjusted R-squared -0.003058 S.D. dependent var 1.099900 Adjusted R-squared -0.029978 S.D. dependent var 1.099900
S.E. of regression 1101581  Akaike info criterion 3.097684 SE. of regression 1.116265  Akalke info criterion 3122585
Sum squared resid 67.95486 Schwarz criterion 3.237307 Sum squared resid 69.77861 Schwarz criterion 3.262208
Leg likelihood -88.93053 Hannan-Quinn criter. 3.152299 Log likelihood -89.67756 Hannan-Quinn criter. 3177200
F-statistic 0.940037 Durbin-Watson stat 1.932115 F-statistic 0.427591 Durbin-Watson stat 1.978763
Prob(F-statistic) 0.427518 Prob(F-statistic) 0.734002
Inverted AR Roots. 15 Inverted AR Roots 29
Inverted MA Roots - 00+.450 -00-.45i Inverted MA Roots A5
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Cross Correlogram of W_NEWCASTLE and W_HRUM

Date: 06/19/25 Time: 14:28

Sample: 2020M01 2024M12

Included observations: 59

Correlations are asymptotically consistent approximations

(Lanjutan)

Cross Correlogram of W_USD and W_HRUM

Date: 06M19/25 Time: 14:31

Sample: 2020M01 2024012

Included observations: 60

Correlations are asymptotically consistent approximations

W_USDW_HRUM(-i} W_USDW_HRUM{+i) i lag lead
W_NEWCASTLEW_HRU.. W_NEWCASTLEW_HRU.. i lag lead
[ = [ = 0 01148 0.1146
v rgo 0 -0.0445 -0.0448 = e A o b0l
opo (= 1 0.0820 0.1692 Dl e 3 04181 00174
g o rEa 2 -0.1699 03392 = = 4 01258 -0.3207
g o =Y 3 -0.0809 0.1683 | | B 5 00457 01340
! ! [ 4 0.0148 01726 | | | | 6 -0.0024 00131
L oA 5 01774 01555 | | [ 7 -0.0132 -0.1597
opa ! ! 6 0.0690 0.0300 ! ! ! ! 8 0.0021 0.0234
1 1 g 7 00345 -0.0542 ! ! /= 9 -0.0163 -0.2563
g 1 1 8 -01715 -0.0212 ! ! g 10 0.0112 -0.1878
i i [ 9 -0.0195 -0.0366 ! ! L 1; ggigé ggggg
= L 10 -0.2314 0.1030 i i . 13 00485 00781
= =N 11 -0.2154 0.1268 Db g 11 00747 -01010
g LA 12 -0.0832 01225 =N = 15 0.1537 -0.3103
[ [ 13 -0.1181 0.0744 g | | 16 -0.0538 0.0435
g [ 14 -0.0541 0.2029 [ | | 17 -0.0578 -0.0147
g [ 15 -0.1567 01285 | | | | 18 -0.0191 0.0180
! ! g 16 -0.0057 0.0823 [ = g 19 0.1823 -0.0572
g o 1 1 17 -0.0386 -0.0197 [ = ! ! 20 0.1180 -0.0139
| | [ 18 -0.0209 0.0965 o ! ! 21 0.0752 0.0351
g o = 19 -0.0796 0.2456 ! ]3: = §§ g;ggg g 3333
I I I I 20 0.0234 0.0129 o 1 > 00979 0o04e
i i LR 21 0.0100 0.0579 ‘ ‘ . % 00589 -00439
g o re 22 -0.1086 -0.0498 = I = 26 01125 -0.1732
g o I I 23 -0.0952 0.0244 | | | | 27 00236 00382
g g o 24 -0.1050 -0.0923 | | [ = 23 00282 0.1005
ARIMAX 3,0,3 ARCH
Dependent Variable: HRUM
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/19/25 Time: 14:57 Heteroskedasticity Test: ARCH
Sample: 2020M07 2024M12
Included observations: 54 F-statistic 2414112 Prob. F(1.51) 0.1264
Convergence achieved after 25 iterations Obs*R-squared 2395395 Prob. Chi-Square(1) 01217
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob. Test Equation:
c 7570020 2424330 3122520 00031 Dependent Variable: RESID2
D_NEWCASTLE 1473148 0953703  -1544661  0.1203  Method: Least Squares
D_NEWCASTLE(-5) 0.155532  0.770070 0201971  0.840g Date: 06/19/25 Time: 14:58
usD 3509139 3099928 -1132007 02635 Sample (adjusted): 2020M08 2024M12
USD(-4) 4624392 3.463944 -1.335008 0.1884 Included observations: 53 after adjustments
AR(3) 0.283092 0.254425 1.112675 0.2716
MA(3) -0.850145 0.199587 -4.259526 0.0001 Variable Coefficient Std. Error t-Statistic Prob
SIGMASQ 0.796956 0.187132 4.256786 0.0001
c 0.589058 0.182907 3.220527 0.0022
R-squared 0.330219 Mean dependent var -2.483579 RESID*2(-1) 0.205792 0.132449 1553741 0.1264
Adjusted R-squared 0.228296 S.D. dependent var 1.101057
S.E. of regression 0.967242  Akaike info criterion 2.952446
Sl s Smaiw  Sup| e oo Newsemimr oo
Log likelihood -71.71604 Hannan-Quinn criter. 3.066086 1 g N ) L P -
F_statistic 3239880 Durbin-Watson stat 1876775 S.E. of regression 1.077335  Akaike |nfo_crrl_ennn 3.023863
Prob(F-statistic) 0.007049 Sum.sqqared resid 5919317 Schwarz cn?enon. 3.098214
Leg likelihood -768.13237 Hannan-Quinn criter. 3.052455
Inverted AR Roots 66 _33+ 57 _33-57i F-statistic 2414112 Durbin-Watson stat 1.885947
Inverted MA Roots 95 -AT+82i  -47-82 Prob(F-statistic) 0.126430
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ARIMA Forecasting

(Lanjutan)

0

Forecast: HRUMF

Actual: HRUM

Forecast sample: 2020M01 2025M02
Adjusted sample: 2020M04 2025M02

-1

-2 ]

-3 |

-4

o —
N T V20 T T V25 TN 1 Y V2R ey R Y2 B T [ I VAR
2020 2021 2022 2023 2024 2025

‘—HRUMF ———— £2SE

ARIMAX Forecasting

Included observations: 59

Root Mean Squared Error  1.082725
Mean Absolute Error 0.841972
Mean Abs. Percent Error 89.06126
Theil Inequality Coefficient 0.207122
Bias Proportion 0.000095
Variance Proportion 0.880676
Covariance Proportion  0.119230

: . Forecast: HRUMF
N A N U A A S Actual: HRUM
i ) Y N A Forecast sample: 2020M01 2025M02
1] VT Adjusted sample: 2020M10 2025M02
Included observations: 53
2 Root Mean Squared Error  1.016343
Mean Absolute Error 0.774845
-3 Mean Abs. Percent Error 89.41091
) Theil Inequality Coefficient 0.196757
4y . Bias Proportion 0.007021
R NN A Variance Proportion 0.425036
5] i AV SV SNy \ Covariance Proportion  0.567943
D e B e B e e
V2 T N |V T T 1 V2 B 1 R |V B | R (VA
2020 2021 2022 2023 2024 2025
[ — HRUMF ——— +2SE
Normalitas
12
Series: Residuals
Sample 2020M07 2024M12
104 Observations 54
8 Mean 0.022146
Median 0.183207
Maximum 1.789880
61 — Minimum -2.077179
NN S T Std. Dev. 0.900829
4 | Skewness -0.437688
Kurtosis 2.990357
2 Jarque-Bera  1.724347
|| "_‘ Probability 0.422243
0 T I T T I T
-2.0 -1.5 -1.0 -0.5 0.0 05 1.0 15 2.0
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Lampiran 13. Olah data ITMG

Stasioneritas

Null Hypothesis: ITMG has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7:499808 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314
*MacKinnon (1996) one-sided p-values.
Automatic ARIMA Forecasting
Selected dependent variable: ITMG
Date: 06/07/25. Time: 19:58
Sample: 2020M01 2024M12
Included observations: 60
Forecast length: 0
Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (0,0)(0,0)
AlC value: 3.38730194387
Correlogram of ITMG
Date: 06M19/25 Time: 17.44
Sample: 2020M01 2024M12
Included observations: 60
Autocorrelation Partial Correlation AC PAC Q-Stat  Prob
(N (O I 1-0011 -0.011 00078 0929
rg o rg o 2 -0.069 -0.070 03165 0.854
o g 3 -0160 -0.162 19784 0577
Cop rl 4 0053 0044 21625 0706
o rl 5 0062 0043 24255 0788
tl I 6 0020 0012 24846 0870
rg o rg o 7 -0.073 -0.052 28563 08098
(I tla 8 0019 0035 28826 0942
o Cn 9 0063 0060 31731 0957
o tp 10 0052 0035 33755 0971
g g 11 -0138 -0.123 4.8222 0939
rg o rg o 12 -0.078 -0.058 52893 0.948
o rp 13 0095 0082 59974 0.946
o I 14 0065 0009 63340 0957
Co@ Com 15 0137 0140 7.8748 0929
rg o (O I 16 -0.070 -0.015 82819 0.940
g rg o 17 -0.113 -0.089 9.3995 0927
(s roE 18 0101 0118 10305 0321
g = 19 -0.134 -0.199 11.946 0.888
g g 20 -0.091 -0.112 12716 0.889
g rg o 21 -0117 -0.093 14017 0.869
sl (s 22 0162 0110 16581 0786
o ra 23 0058 0007 416.919 0813
[ (N 24 -0.029 -0.038 17.003 0.849
I Com 25 0015 0132 17026 0881
rg o rg o 26 -0.074 -0.051 417.629 0.889
g s 27 -0121 -0.167 419.280 0.860
CoE CoE 28 0152 0116 21951 0784
132

Politeknik Negeri Jakarta



VANV
LrECEL

HINMILNOd

X
m
=
0
©
~*
Y

ar
m
x
0
©
-+
Y
§.
;
v
g
;.
o
x
E.
x
2
m
Q
o
=.
fm
o
x
3
q
-+
Y

.
.

eyeyer Laba yiuyalijod uizi edue)

N
=8 -
=3
oo
a @
3 =
2T
5 9
Q =5
c =
o
38
ax
= 3
=8
c
o
o 2
>3
%:
33
T T
o 0
o 2
o
3 @
< 9
o
23
e
m 9
o 3
o Q
SEn:
o 0=
~~*
o
S
w -
e
S s
g.r
xZ
)
2 g
< 0
-
~
c 9
= 7
o
-
g

&
b
o
=
Q
c
=
T
o
=
=3
o
=]
<
Y
c
=
-
<
=
=
(1]
T
1]
=]
=
=
Q
Q
=
T
m
=
=
=
=,
S
=
T
(1]
=
o
=
o
=
T
m
=
=
>
o
=
=
Q
-
<
Q
3
o
5
T
1]
=)
=
=
Q
=
o
T
=]
I~
o
=
T
(1]
=]
=
w
Q
=
=
=
3
=~
Y
-
o
<
(-~
=
O
c
Q
=
w
<
Y
-
<
3
O
w
=
&
=

s

undede )ynjuaq wejep

—
<
o
~
Q
=3
Q
3
[}
=
Q
c
o
T
w
o
o
o
Q
o
=
o
-,
Q
c
w
o
c
-
c
=
~
Q
-
<
Q
[l
e
=
=
-,
o
>
T
Y
3
[}
=3
n
Q
=]
L d
c
3
=
Q
=]
Q.
-]
=
3
[}
=i
<
[}
o
c
-~
~
o
=
")
c
3
o
[}
-

ARIMA 0,0,0

ARIMA 1,0,1

Dependent Variable: ITMG

(Lanjutan)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 20:05
Sample: 2020M01 2024M12
Included observations: 60

Convergence achieved after 27 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error -Statistic Prob.
Dependent Variable: ITMG
Method: Least Squares C -2.916108 0.161936 -18.00772 0.0000
Date: 06/07/25 Time: 20:04 AR(1) 0.715915 0.521469 1.372881 0.1753
Sample: 2020M01 2024M12 MA(1) -0.793129 0.456437 -1.737653 0.0878
Included observations: 60 SIGMASQ 1.605299 0.322855 4.972199 0.0000
Variable Coefficient Std. Error t-Statistic Prob.  R-squared 0.009404 Mean dependent var -2.920065
Adjusted R-squared -0.043664 S.D. dependent var 1.283746
c -2.920065 0165731 -17.61931  0.0000 SE of regression 1311474 Akaike info criterion 3.445061
Sum squared resid 9631794 Schwarz criterion 3.584684
R-squared 0.000000  Mean dependent var -2.920065 [ og likelihood -99.35183 Hannan-Quinn criter. 3.499675
Adjusted R-squared 0.000000  S.D. dependent var 1.283746  F_statistic 0177202  Durbin-Watson stat 1.783778
S.E. of regression 1.283746  Akaike info criterion 3.353969  Prob(F-statistic) 0.911409
Sum squared resid 9723228 Schwarz criterion 3.388874
Log likelihood -9961906 Hannan-Quinn criter. 3.367622 |nverted AR Rools 72
Durbin-Watson stat 1.900009 Inverted MA Roots 79
ARIMA1,0,0 ARIMA 0,0,1
. . Dependent Variable: ITMG
Dependent Variable: ITMG ) -
Method® ARMA Maximum Likelinood (OPG - BHHH) Method: ARMA Naximuh Lixelihood (OPG - BHHH)
Date: 06/07/25 Time: 20:07 Sample: 2020M01 2024N12
Sample: 2020M01 2024M12 Included observations: 60
Included observations: 60 Convergence achieved after 7 iterations
Convergence achieved after 9 iterations Coefficient covariance computed using outer product of gradients
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
C -2.919444 0.206591 -14.13150 0.0000
c -2 919549 0.207366 1407922 0.0000 MA(1) -0.014922 0.150148 -0.093763 0.9256
AR(1) _0.012481 0.160382 L0.077821 0.9382 SIGMASQ 1.620263 0.313556 5167378 0.0000
SIGMASQ 1620308 0.313299 5171769 0.0000 R-squared 0.000170 Mean dependent var -2.920065
Adjusted R-squared -0034912  SD. dependent var 1283746
R-squared 0.000142 - Mean dependent var 2920085 | SE i egression 1305063 Akake 1o criarion 3.420469
Adjusted R-squared -0.034941  S.D. dependent var 1283746 Sum squared resid 97.21580 Schwarz criterion 3.525187
S.E. of regression 1.305982 Akaike info criterion 3.420498 | | oq likelinood _99.61408 Hannan-Quinn criter. 3461430
Sum squared resid 97.21850 Schwarz criterion 3.525213 | F_statistic 0.004833 Durbin-Watson stat 1.875880
Log likelihood -99.61488 Hannan-Quinn criter. 3.461457 | Prob(F-statistic) 0995179
F-statistic 0.004041  Durbin-Watson stat 1.879770
Prob(F-statistic) 0.995968 Inverted MA Roots 01
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Lampiran 14. Olah data MBAP

Stasioneritas

Null Hypothesis: MBAP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5:930153 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314
*MacKinnon (1996) one-sided p-values.
Automatic ARIMA Forecasting
Selected dependent variable: MBAP
Date: 06/07/25. Time: 20:22
Sample: 2020M01 2024M12
Included observations: 60
Forecast length: 0
Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (2,1)(0,0)
AlC value: 3.09301133446
Correlogram of MBAP
Date: 06/19/25 Time: 18:08
Sample: 2020M01 2024112
Included observations: 60
Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob
[ (i 1 0230 0230 33377 0068
N g 2 -0.033 -0.091 34086 0182
[ r 3 -0.037 -0.008 34962 0321
[ O 4 -0.042 -0.036 36140 0451
s — 5 -0.280 -0.389 12.383 0020
s [ 6 -0.236 -0.201 21166 0.002
= = 7 -0.215 -0.206 24309 0.001
(i s 8 -0.075 -0.113 24799 0002
(] O 9 0098 0077 26485 0002
(] r 10 0192 0.007 28226 0002
[ = 11 0024 -0239 28269 0003
[ CE 12 0241 0129 32754 0.001
[ O 13 0210 -0.011 365242 0.001
a o 14 0076 0065 36703 0.001
= g 15 -0.211 -0.134 40376 0.000
[ o 16 -0.026 0049 40431 0.001
g ' 17 -0.166 -0.147 42824 0.001
g o 18 -0125 0054 44208 0.001
g O 19 -0.106 -0.017 45235 0.001
(N g 20 -0.057 -0.116 45534 0.001
[ 1o 21 -0.019 -0.051 45569 0.001
L s 22 0.080 -0.175 45926 0.002
m r 23 0102 0001 45978 0.002
(I rg o 24 0.047 -0.079 47.207 0.003
(sl o 25 0107 0.047 428431 0.003
o N 26 0138 -0.050 50529 0003
g s 27 -0.061 -0.099 50050 0.004
g o [ I 28 -0153 -0.245 53669 0002
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(Lanjutan)
ARIMA 2,0,1 ARIMA 2,0,0

Dependent Variable: MBAP
Method: ARMA Maximum Likelihood (OPG - BHHH) Dependent Variable: MBAP

Q
' ~ Date: 06/07/25 Time 2023 Method: ARMA Maximum Likelihood (OPG - BHHH)
= N Sample: 2020M01 2024112 Dale: 06/07/25 Time: 20.23
v L Included observations: 60 Sample: 2020M01 2024M12
o Convergence achieved after 16 iterations P! N

o) i Included observations: 60

J—

- Coefficient covariance computed using outer product of gradients
N Y Convergence achieved after 3 iterations 7
5' = variable Coefficient Std. Error LStatistic Prob. Coefficient covariance computed using outer product of gradients
O c 2885724 0207113  -13.93311  0.0000 Variable Coefficient  Std. Error  t-Statistic Prob.
2 AR(2) -0.026000 0.160139 -0.162359 08716
0 MA(1) 0241948 0120462  2.008495  0.0494 c -2.688687  0.169394  -17.05311  0.0000
o SIGMASQ 1257699 0271376  4.634526  0.0000 AR(2) 0.032732  0.135346  -0.241843  0.8098
. SIGMASQ 1.336217 0.290013 4607438 0.0000
E. R-squared 0.059819 Mean dependent var -2.888397
F Adjusted R-squared 0.009453 S.D. dependent var 1.166359 = R-squared 0001124 Mean dependent var -2.888397
2 S.E. of regression 1.160834  Akaike info criterion 3.201573 Adjusted R-squared -0.033924 S.D. dependent var 1.166359
) Sum squared resid 7546195 Schwarz criterion 3341196 S.E. of regression 1.185978  Akaike info criterion 3.227755
Q Log likelihood -92.04719 Hannan-Quinn criter. 3.256187 Sum squared resid 80.17303  Schwarz criterion 3.332473
[ F-statistic 1.187677 Durbin-Watson stat 1.982887 Log likelihood -93.83266 Hannan-Quinn criter. 3.268716
i p2 Prob(F-statistic) 0.322749 F-statistic 0.032076  Durbin-Watson stat 1.523396
— Prob(F-statistic) 0.968450
o Inverted AR Roots -.00+.16i -.00-.16i
5 Inverted MA Roots -24 Inverted AR Roots -.00+.18I -.00-.181
-
-~
o

ARIMA 1,0,1 ARIMA 1,0,0

Dependent Variable: MBAP
Method: ARMA Maximum Likelihood (OPG - BHHH)

epeyer LabaN yiwjRijod yijiw eydid yeH

13 eA1ey ynanjas neje ueibeqas yeAueqiadwaw uep uejwnwnbuaw buele|iq °z
ejieyer 1363 Yiuy3ijod Jefem Buek uebunuada)) ueyibniaw yepn uedinbuad 'q

Jaquins ueyingakuaw uep ueywnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw buese(iq °L
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o
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Q
S
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T
o
=
=3
[
=]
<
(Y
f =
=
-
S
==
=
(1]
T
1]
=]
e
=
Q
Y
=
T
m
=
]
& Date: 06/07/25 Time: 20:24 Dependent Variable: MBAP
F ) Sample: 2020M01 2024012 Method: ARMA Maximum Likelihood (OPG - BHHH)
o Included observations: 60 Date: 06/07/25 Time: 20:25
2 Convergence achieved after 17 iterations Sample: 2020M01 2024112
e} Coefficient covariance computed using outer product of gradients Included observations: 60
g Convergence achieved after 8 iterations
) Variable Coefficient Std. Error 1-Statistic Prob Coefficient covariance computed using outer product of gradients
g- c -2.885390 0214901  -13.42658 0.0000 Variable Coefficient Std. Error t-Statistic Prob
5 AR(1) -0.014099 0684294  -0.020603 0.9836
- MA(1) 0261435 0636938 0.410456 06830 c -2.885012 0219292  -13.15601 0.0000
h e} SIGMASQ 1.258482 0276787 4546751 0.0000 AR(1) 0.227081 0.119177 1.905403 0.0618
g SIGMASQ 1.266682 0261339 4846884 0.0000
r= R-squared 0.059234 Mean dependent var -2.888397
— Adjusted R-squared 0.008836 S.D. dependent var 1.166359 R-squared 0053105 Mean dependent var -2 888397
& S.E. of regression 1.161195 Akaike info criterion 3.202177 Adjusted R-squared 0019880 S.D._dependent var 1.166359
= Sum squared resid 75.50892 Schwarz criterion 3.341800 | S.E. of regression 1.154707  Akaike info criterion 3175160
= Log likelihood -92.06530 Hannan-Quinn criter. 3.256791 | Sum squared resid 76.00091  Schwarz criterion 3279877
e" F-statistic 1175326  Durbin-Watson stat 1.992260 | Log likelinood -92.25481  Hannan-Quinn criter 3.216121
< Prob(F-statistic) 0.327361 F-statistic 1.598362 Durbin-Watson stat 1.949711
o Prob(F-statistic) 0.211158
— Inverted AR Roots -.01
g. Inverted MA Roots -26 Inverted AR Roots 23
o
257
= °
a 5 ARIMA 0,0,1
:'T = Dependent Variable: MBAP
5 g Method: ARMA Maximum Likelihood {OPG - BHHH)
- = Date: 06/07/25 Time: 20:25
o o Sample: 2020M01 2024M12
=] T Included observations: 60
- =] ) . )
c = Convergence achieved after 17 iterations
= o ; . R "
A =1 Coefficient covariance computed using outer product of gradients
<
T T ] . s
Q (] Variable Coefficient Std. Error t-Statistic Prob.
T 2
g ﬁ C -2.885342 0.210641 -13.69793 0.0000
g . MA(T) 0.248855 0.109745 2267544 0.0272
= SIGMASQ 1.258504 0.263520 4775735 0.0000
=
=
= R-squared 0.059218 Mean dependent var -2.888397
i) Adjusted R-squared 0.0262068 S.D. dependent var 1.166359
I S.E. of regression 1.150974 Akaike info criterion 3.168866
5 Sum squared resid 75.51021 Schwarz criterion 3.273583
5 Log likelihood -92.06598 Hannan-Quinn criter. 3.209827
S F-statistic 1.793954 Durbin-Watson stat 1.994770
5 Prob(F-statistic) 0.175563
=
2 Inverted MA Roots -25
3
[
o
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Cross Correlogram of W_NEWCASTLE and W_MBAP

Date: 06/19/25 Time: 18:47
Sample: 2020M01 2024M12
Included observations: 59

Correlations are asymptotically consistent approximations

(Lanjutan)

Cross Correlogram of W_USD and W_MBAP

Date: 06/192/25 Time: 15:45

Sample: 2020M01 2024112

Included observations: 60

Correlations are asymptotically consistent approximations

W_USD,W_MBAP() W_USD.W_MBAP(+) i lag  lead
W_MEWCASTLEW_MBA... W_NEWCASTLEW_MBA.. i lag lead
! ! ! ! 0 0.0193 0.0193
LI i L 0 01729 01729 g [ 1 -0.0410 0.1763
[ = 1 1 1 015863 -0.0009 ! ! g 2 0.0327 -0.1174
| | [ = 2 -0.0045 02077 g o g 3 -0.0871 -0.1137
opa g 3 0.0678 -0.0504 e ! ‘ 400971 -0.0183
s = 4 -0.1670 -0.2148 Ll b 5 00041 D.0B51
g g 6 -0.0392 -0.1129
L | L 5 0.0503 -0.1056 B \ , 7 04318 0.0150
e ‘g 6 -0.1760 -0.1200 CoE [ == 8 01275 02101
1 1 1 1 7 -0.0102 0.0374 [ 1 | 9 -0.0594 00533
[ | [ 8 -0.1569 0.0594 [ = [ = 10 -0.1832 -0.1373
g LI — 9 -0.1458 0.3262 ! ! ! ! 11 0.0217 0.0380
L L 10 0.0959 -0.0294 ! ! L 12 0.0143 0.1047
| | = 11 -0.0114 0.1980 g g 13 -0.0262 -0.0310
= oE 12 -0.1593 0.1576 tgo ! : 14 -0.0638 0.0036
g o | | 13 -0.0808 -0.0131 rop g o 15 0.0585 -0.0932
CoE rg o 14 0.2129 -0.0669 L = 16 -0.0052 -0.0938
L rg 17 0.0921 -0.1078
L L 15 -0.0394 -0.0760 | , B 18 00335 00687
g LA 16 -0.1568 0.1479 [ =] 19 -0.0505 0.1659
oo g 17 0.0425 -0.1386 | | = 20 0.0400 -0.1203
rop g o 18 0.0804 -0.0594 1 | g 21 0.0180 -0.0880
! ! L 19 -0.0149 -0.0817 rg o 1 ! 22 -0.0380 0.0053
= [ 20 -0.2102 -0.0365 1 | 1 | 23 00292 -0.0208
opo g 21 0.0858 -0.0525 LA ! : 24 01317 0.0181
| | | | 22 0.0325 -0.0217 ! ! ! ! 25 0.0568 0.0434
| | g 23 00145 -0.0355 rg L 26 -0.0937 0.1461
R g 24 00652 -0.1314 1 ! g 27 0.0482 -0.0524
: : g o oE 28 -0.0893 0.2144
ARIMAX 0,0,1 ARCH
Dependent Variable: MBAP
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/19/25 Time: 19:36
Sample: 2020M09 2024M12 Heteroskedasticity Test: ARCH
Included observations: 52
Convergence achieved after 10 iterations F-statistic 1532234  Prob. F(1,49) 02217
Coefficient covariance computed using outer product of gradients Obs*R-squared 1.546417 Prob. Chi-Square(1) 0.2137
Variable Coefficient Std. Error t-Statistic Prob.
Test Equation:
C -56.54020 69.56150 -0.812809 0.4206  Dependent Variable: RESID*2
D_NEWCASTLE 1.261326 0.985531 1.279843 02072, Method: Least Squares
usD 4614937 6796681 0678099 05006 Dater 06/19/25 Time: 19:37
USD(-7) 5.754354 11.09038 0.518860 0.6064| Sample (adjusted): 2020M10 2024M12
USD(-8) 4.450409 10.79935 0412100 0.6822  Included observations: 51 after adjustments
Slgagé‘l ?gggggi g;ggﬁi; 133?232 gaggg Variable Coefficient Std. Error t-Statistic Prob.
ST vemdaenar | 2HSEE  ceoloc SN GRS e %
Adjusted R-squared 0.022806 S.D. dependent var 1.203881
S.E. of regression 1.190074 Akaike info criterion 3.311765 R-squared 0.030322 Mean dependent var 1.249270
Sum squared resid 63.73246  Schwarz criterion 3.574432" pdjusted R-squared 0.010533  S.D. dependent var 2015527
Log likelihood -79.10589 Hannan-Quinn criter. 3412466 S E of regression 2004885 Akaike info criterion 4267476
F-statistic 1.198376  Durbin-Watson stat 1.977570" Sum squared resid 196.9586 Schwarz criterion 4343234
Prob(F-statistic) 0.324646 Log likelihood -106.8206 Hannan-Quinn criter. 4296426
F-statistic 1.532234 Durbin-Watson stat 1.968606
Inverted MA Roots -25 Prob(F-statistic) 0.221676

136

Politeknik Negeri Jakarta



VANV
LrECEL

HINMILNOd

X
m
=
0
©
~*
Y

ar
m
x
0
©
-+
Y
§.
;
1
g
=.
o
x
E.
x
2
m
Q
o
=.
fm
o
x
3
‘
-+
Y

eyeyer Laba yiuyalijod uizi edue)

N
=8 -
59
oo
a @
3 =
2T
5 9
Q =5
c =
Q.
3 8
ax
= 3
58
c
o
o 2
>3
%:
33
T T
m 0
o 2
o
3 @
<9
o
23
e
m 9
o 3
o Q
Q =
9 9
S %
o 0=
~~*
o
S
w -
58
s3
g =
g =
XZ
)
2 g
< 0
-
~
c 9
= 7
o
-
-
o

s

undede ynjuaq wejep

-
2
o
=
o
=
Q
3
(]
=]
Q
c
-
T
w
o
o
o
Q
o
=
Q
o~
o
c
[’
o
c
=
c
-
=~
Q
-
<
Q
~
<
=
=4
o
o
=
T
o
3
(]
=
n
o
=
=3
c
3
=~
o
=
o
o
=
3
(]
3
<
)
T
c
-
~
o
=
w
c
3
T
o
-

&
b
o
=
Q
c
=
T
o
=
=3
o
=]
<
Y
c
=
-
<
~
=
(1]
T
1]
=]
=
=
Q
Q
=
T
m
=
=
=
=,
S
=
T
(1]
=
o
=
o
=
T
m
=
=
>
o
=
=
Q
-
<
Q
3
o
5
T
1]
=)
=
=
Q
=
o
T
=]
I~
o
S
T
(1]
=]
=
w
Q
=
=
=
3
=~
Y
-
o
<
(-~
=
O
c
Q
=
w
c
Y
-
<
3
O
w
=
&
=

(Lanjutan)
ARIMA Forecasting
0
e Forecast: MBAPF
. Actual: MBAP
) Forecast sample: 2020M01 2025M02
Included obsenrvations: 62
-2+ Root Mean Squared Error  1.161210
Mean Absolute Error 0.947764
-3 Mean Abs. Percent Error 40.61362
Theil Inequality Coefficient 0.194778
al Bias Proportion 0.000979
Variance Proportion NA
Covariance Proportion ~ NA
-5
T e R A AR R e R R R R a——
[ T 1 Y2 |\ Y2 T TP\ Y2 B | Y nm N
2020 2021 2022 2023 2024 2025
[ — MBAPF ——— £2SE

ARIMAX Forecasting
2

Forecast: MBAPF

Actual: MBAP

Forecast sample: 2020M01 2025M02
Adjusted sample: 2020M09 2025M02
Included observations: 54

2] Root Mean Squared Error  1.136923
Mean Absolute Error 0.919742
=34 Mean Abs. Percent Error  39.22656
|, Theil Inequality Coefficient 0.190845
] Bias Proportion 0.000757
-5 B Variance Proportion 0.544814
| / ) ey - Ve ) Covariance Proportion  0.454428
B e o e e B e B Al
[T Y2 T S 1 Y2 I TR 1R VAR I | R | Y rm I
2020 2021 2022 2023 2024 2025
[— MBAPF - £2SE
Normalitas
8
Series: Residuals
74 — Sample 2020M09 2024M12
Observations 52
6 ]
Mean 0.000511
5 Median 0.125685
Maximum 1.902436
44 i Minimum -3.560239
Std. Dev. 1.117880
34 Skewness -0.683230
A Kurtosis 3.620580
] Jarque-Bera  4.880059
] ﬂ ﬂ T Probability 0.087158
04— ‘ — ‘
-3 -2 -1 1 2

137

Politeknik Negeri Jakarta



VANV
[EREL

HINMILNOd

X
m
=
0
©
~*
Y

ar
m
x
0
©
-+
Y
§.
;
1
=4
;.
®
x
E.
x
2
®
Q
D
=.
fm
o
x
)
q
-+
Y

eyieyer B3N YIuya3ijod uizi edue)y

N
Ovo
v
s 3
2 Q
Q c
-+
23
5 9
Q =5
c =
o
£ g
= 3
58
c
o
o 2
>3
2:
33
T T
23
g":’.
33
<9
9 3
=
© 'S
)
o 3
o Q
Q =
99
S %
5o
Y
= =L
w -
£ 8
s 3
52
= o
2 g
< 0
-
~
€9
= x
o
-
Y

o
o
o
>

Q
=
=

T
]
S
=7
o
=

<
]
=
=
-
=
~
~
)

T
o
=
=3
=

Q
]
=

°
]
-]
o
=
~
o
2

T
o
S
o
=
o
S

T
o
S
=
=
o
E]
=
o
-

<
)
3
o
=

°
]
-]
=
=
o
=
o

T
=}
]
o
=

o
o
=
=
=
o
=]
=
=
=
~
o
-
Y
c
f=A

=
o
=
o
S
w
<
o
-
<
3
o
w
-
o
=7

s

—
2
o
~
Q
=3
Q
3
[}
=
Q
c
=t
T
w
o
o
o
Q
o
=
o
-,
Q
c
w
o
c
-
c
=
~
Q
-
<
Q
[l
e
=
=
-,
o
>
T
Y
3
[}
=3
n
Q
=]
L d
c
3
=~
Q
=]
Q.
-]
=
3
[}
=i
<
[}
o
c
-~
~
o
=
")
c
3
o
[}
-

undede ynjuaq wejep

Lampiran 15. Olah data KKGI

Stasioneritas

Null Hypothesis: KKGI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6:669955 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314
*MacKinnon (1996) one-sided p-values.
Automatic ARIMA Forecasting
Selected dependent variable: KKGI
Date: 06/07/25. Time: 20:14
Sample: 2020M01 2024M12
Included observations: 60
Forecast length: 0
Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (0,0)(0,0)
AlC value: 2.89443963245
Correlogram of KKGI
Date: 06/19/25 Time: 20:19
Sample: 2020101 2024012
Included observations: 60
Autocorrelation Partial Carrelation AC PAC Q-Stat Prob
C C 1 0116 0116 08464 0358
N O 2 -0.006 -0.020 08480 0654
s I s I 3 -0159 -0.158 24942 0476
t o 4 0013 0052 25058 0644
CE sl 5 0117 0113 34322 0634
rE o 6 0129 0081 45836 0598
tp o 7 0063 0040 48628 0677
g rg o 8 -0.092 -0.076 54680 0707
tl r 9 -0.030 0.003 55306 0781
rE sl 10 0122 0137 66942 0754
N N 11 -0.002 -0.087 66949 0.822
r O 12 -0.003 -0.024 66957 0877
g g 12 -0.161 0122 87576 0.791
= = 14 -0199 -0.189 11948 0611
i s 15 -0.166 -0.153 14216 0509
R o 16 0059 0033 14511 0561
tp O 17 0029 -0.039 14583 0625
g N 18 -0.091 -0.086 15318 0.640
= s 19 0213 0142 19.453 0428
s N 20 -0.154 -0.084 21654 0360
i g o 21 0163 -0.160 24204 0283
o v 22 0048 0005 24426 0325
rp N 23 0037 0019 24561 0373
rgo N 24 0.076 -0.063 25160 0.307
r sl 25 0005 0108 25162 0453
N N 26 -0.057 0.059 25512 0.400
rl rg o 27 0011 0.072 25528 0545
rp rp 28 0.090 0.089 26472 0547
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ARIMA 0,0,0

(Lanjutan)

ARIMA 1,0,1

Dependent Variable: KKGI

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 20:15

Sample: 2020M01 2024M12

Included observations: 60

Convergence achieved after 22 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
Dependent Variable: KKGI
Method: Least Squares C -2.580050 0.160067 -16.11853 0.0000
Date: 06/07/25 Time: 20:14 AR(1) 0.069310 1.179499 0.058762 0.8534
Sample: 2020M01 2024M12 MA(1) 0.045753 1.165580 0.039253 0.9688
Included observations: 60 SIGMASQ 0976538 0199740  4.889058  0.0000
Variable Coefficient Std. Error t-Statistic Prob.  R-squared 0.013544  Mean dependent var -2.579290
Adjusted R-squared -0.039301 S.D. dependent var 1.003357
c 2 570290 0.120533 -10.01224 0.0000 S.E. of regression 1.022884 Akaike info criterion 2947690
Sum squared resid 58.569231 Schwarz criterion 3.087313
R-squared 0.000000 Mean dependent var 2579290 Log likelihood -84.43070 Hannan-Quinn criter. 3.002304
Adjusted R-squared 0.000000 S.D. dependent var 1003357 F-statistic 0.256301  Durbin-Watson stat 1.994104
S E. of regression 1003357 Akaike info criterion 2861106 Prob(F-statistic) 0.856525
Sum squared resid 5939681 Schwarz criterion 2896012
Log likelihood -84.83319 Hannan-Quinn criter. 2874760 Inverted AR Roots 07
Durbin-Watson stat 1.767082 Inverted MA Roots -05
ARIMA 1,0,0 ARIMA 0,0,1
Dependent Variable: KKGI
Method: ARMA Maximum Likelihood (OPG - BHHH) Dependent Variable: KKGI
Date: 06/07/25 Time: 20:15 Method: ARMA Maximum Likelihood (OPG - BHHH)
Sample: 2020M01 2024M12 Date: 06/07/25 Time: 20:16
Included observations: 60 Sample: 2020M01 2024M12
Convergence achieved after 13 iterations Included observations: 60 7
Coefficient covariance computed using outer product of gradients Convergence achieved after 17 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob
Variable Coefficient Std. Error 1-Statistic Prob.
Cc -2.580029 0157313 -16.40056 0.0000
AR(1) 0414104 0114005  1.000869  0.3211 M.S(T) g?f?gf? g ﬁgggz 16033?122 gg?gg
SIGMAS 0.976644 0.198882 4911173 0.0000 .
° SIGMASQ 0.976776 0.199625 4.893064 0.0000
A Rsquared 001110 S0 dependonivar 1 003087 |2l D015 Mean depercentvar 2576790
= e L 3 Adjusted R-squared -0.021316  S.D. dependent var 1.003357
S.E. of regresslor_l 1.013926  Akaike mfo_crlt_er\on 2914463 S.E. of regression 1.013995 Akaike info criterion 2.914587
Sum squared resid 58.50865  Schwarz criterion 3.019180 1 5y squared resid 5860656 Schwarz criterion 3019304
Log likelihood -84.43388  Hannan-Quinn criter 2985423 1 4 jikelihcod -84.43760 Hannan-Quinn criter 2.955547
Fstatistic 0388189 Durbin-Watson stat 1.990552 | F statistic 0.384292 Durbin-Watson stat 1.988762
Prob(F-statistic) 0.680064 Prob(F-statistic) 0.682684
Inverted AR Roots Rl Inverted MA Roots _11
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Lampiran 16. Olah data TOBA

Stasioneritas

Null Hypothesis: TOBA has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7:649921 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314
*MacKinnon (1996) one-sided p-values.
Automatic ARIMA Farecasting
Selected dependent variable: TOBA
Date: 06/07/25. Time: 22:11
Sample: 2020M01 2024M12
Included observations: 60
Forecast length: 0
Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (1,1)(0,0)
AIC value: 3.37156270048
Correlogram of TOBA
Date: 06/19/25 Time: 21:31
Sample: 2020M01 2024112
Included observations: 60
Autocarrelation Partial Correlation AC PAC  Q-Stat  Prob
) o 1 0.017 0.017 0.0175 0895
g g 2 -0.089 -0.089 05219 0770
LE rOE 3 0192 0.197 2.9246 0403
g g 4 0134 -0.160 41229 0390
N o 5 -0.070 -0.021 44517 0486
i = 6 -0.127 -0.203 5.5640 0474
g o 7 -0.058 0.011 57991 0563
i = § -0.168 -0.232 7.8203 0.451
o [ 9 0120 0229 8.8697 0.449
o g 10 0.058 -0.089 9.1202 0.521
g g 11 -0.103 0.034 99334 0536
=] o 12 0188 0018 12662 0.394
L Fp 13 0.010 0.029 12670 0.474
g g 14 -0.122 -0.169 13.860 0.460
CoE (- 15 0142 0205 15538 0413
o P 16 0.043 -0.052 15692 0475
g g 17 -0.119 0.048 16909 0.461
s o 18 0132 0067 18.455 0426
g g 19 0.034 0031 18.558 0.485
g o 20 -0.044 0022 18740 0539
N g 21 0.021 -0.027 18781 0.599
rom (- 22 0145 0207 20849 0530
P @ 23 0.082 0116 21519 0.549
g g 24 -0.164 -0.150 24.286 0.445
r g 25 -0.002 -0.067 24.286 0503
i g 26 -0.135 -0.083 26.279 0448
g g 27 -0.115 -0.104 27.775 0423
N g 28 -0.013 -0.037 27.794 0475
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g ) (Lanjutan)
~
2! ARIMA1,0,1 ARIMA 1,0,0
N - T Dependent Variable: TOBA
.
. o [V ™ Method: ARMA Maximum Likelihood (OPG - BHHH)
&' 9, .U' o= R o Date: 06/07/25 Time: 22:13 Dependent Variable: TOBA
= ; - v F o) Sample: 2020M01 2024M12 Method: ARMA Maximum Likelihood (OPG - BHHH)
T = p O 3 ) 5 Included observations: 60 Date: 06/07/25 Time: 22:14
1Y g =1 8 3 o) mme  Convergence achieved after 22 iterations Sample: 2020M01 2024M12
ﬁ.tﬂ gg cQ &" ==e Cosfficient covariance computed using outer product of gradients Included observations: 60
—3 =3 x Convergence achieved after 6 iterations.
3 3 .g' g 2 2 -U Variable Coefficient Std. Error t-Stafistic Prob.  Coefficient covariance computed using outer product of gradients
o0
o3 sy C -2.478968 0.179582 -13.80411 0.0000 Variable Coefficient Std. Error t-Statistic Prob
=Q J Qe
:':C -~ 0 C — AR(1) -0.704604 0.159632 -4.413922 0.0000
] 3 a: 5 = P MA(1) 0.956514 0.095487 10.01717 0.0000 C -2.480608 0.172970 -14.34124 0.0000
= o § b o] (1) SIGMASQ 1.469988 0.267929 5.486479 0.0000 AR(1) 0.016701 0.114343 0.146059 0.8844
E,c - ew x SIGMASQ 1.666152 0.330163 5046457 0.0000
xa a s 0 = R-squared 0.117985 Mean dependent var -2.480305
25 o E g‘ e Adjusted R-squared 0.070734 S.D. dependent var 1.301872 R-squared 0.000283 Mean dependent var -2.480305
D5 = >~Q x S.E. of regression 1.254985 Akaike info criterion 3.371563 Adjusted R-squared -0.034795 S.D. dependent var 1.301872
Q a < = = Sum squared resid 88.19929 Schwarz criterion 3511186 S.E. of regression 1324328 Akaike info criterion 3.448309
PSQn g 2  Log lkelinood 9714688 Hannan-Quinn criter. 3426177 Sum squared resid 99.96914  Schwarz criterion 3553116
-2 X 'g (] F-stafistic 2496986 Durbin-Watson stat 2.185196 Log likelihood -100.4520 Hannan-Quinn criter 3.489359
;3 o 5 2 u Prob(F-statistic) 0.069016 F-statistic 0008071 Durbin-Watson stat 1.979012
b 3 & 0 ) Prob(F-statistic) 0.991983
o A sSc Inverted AR Roots -70
=3 PQaun = M . Inverted AR Roots 02
= T o - nverted MA Roots -96 nverte: 00 .
Y] ()
m M 5= [ =
=~ 35§ [+]
O og
Q9 5 35 =5 x
S@2 9 ARIMAN00,1
< a9 % = bl
o o9 Dependent Variable: TOBA
. G :rq &' Method: ARMA Maximum Likelihood (OPG - BHHH)
g § g Q Date: 06/07/25 Time: 22:15
TS e Sample: 2020M01 2024M12
o Q -8 E Included observations: 60
Q s Sw Convergence achieved after 19 iterations
g 'g g 5' Coefficient covariance computed using outer product of gradients
o o=
g ; g 3 Variable Coefficient Std. Error {-Statistic Prob.
Q
o-3
S =TT c -2.480677 0.173503 -14.28763 0.0000
g g g o MA(1) 0.020608 0.114419 0.180113 0.8577
=— A 3 SIGMASQ 1.666042 0.330164 5046108 0.0000
S =0
= .0
g_ ~ 0 2 R-squared 0.000349 Mean dependent var -2.480305
2 : o Adjusted R-squared -0.034726 S.D. dependent var 1.301872
5 o 3 2 S.E. of regression 1.324284 Akaike info criterion 3.448335
‘2 % Q c Sum squared resid 09 96255 Schwarz criterion 3553052
o = 9 3 Log likelihood -100.4501 Hannan-Quinn criter. 3.489296
P ? 5 F-statistic 0.009951 Durbin-Watson stat 1.985083
€9 Prob(F-statistic) 0.990100
= X g3
©w 9
= Q.
- = I Inverted MA Roots -02
5 -]
= 00 T3>
o
Q. 33
Q
F é g Cross Correlogram of W_NEWCASTLE and W_TOBA Cross Correlogram of W_USD and W_TOBA
v
3 g’fb Date: 06/18/25 Time: 22:12 Date: 06/19/25 Time: 2213
T —o Sample: 2020M01 2024M12 Sample: 2020001 2024112
(1] L= Included observations: 59 Included obsenvations: 60
- T - c i toticall istent i Caorrelations are asymptotically consistent approximations
- o= orrelations are asymptotically consistent approximations
c o o W_USD,W_TOBA(H) W_USD W_TOBA(+) i lag lead
~ 53 W_MEWCASTLEW _TOB.. W_NEWCASTLEW TOB.. |1 lag lead
Q ) [ | = 0 0.2337 02337
.8 '8 § g o [ = 0 -0.1119 -0.1119 o | I 1-0.0536 0.0252
g o [T 1 -0.0801 0.0743 = | g o 2 -0.1089 -0.0864
-g g -3 ! ! = 2 0.0408 -0.2401 oA ! ! 3 01617 -0.0073
= 7o LI ! ' 3 -0.0348 -0.0122 : % ! ! Ejl ; gg;gé 33;32
o g g 4 0.0885 -01118 .
- g Db 5 -01142 00710 e o 7 Oouee 91708
E 1 1 [ 6 00257 00584 | | =] & -00078 01752
= 1 1 [ 7 0.0051 -01751 [ ] | | 9 00531 0.0387
*‘ L g o § -0.0296 -0.0627 [ s 1 | 10 01017 0.0406
o [ g 9 0.0544 -0.0353 1 1 [ = 11 0.0573 0.1567
- g [ 10 -0.0421 -0.0441 g opo 12 0.0687 0.1058
& ol g 11 -0.0284 -0.1495 = I 13 00941 -0.0816
5 = B |momsoae g S |
2 : [[ : : % : E _g ggl? gﬂfgf o v g 16 -0.0354 -0.0811
- q = 17 -0.0708 -0.2029
g [ [ 15 -0.1391  0.1006 : : : :I: 18 00137 01612
g e [ 16 -0.2024 -0.0417 1 1 = 19 0.0404 -0.2190
- om [ 17 0.1531 -0.0590 [ 1 ! 20 00722 0.0462
= [ — | [ 18 0.2504 -0.1402 [ [ 21 0.0583 -0.0462
o g [ 19 -0.1614 -0.1619 [ g 22 -0.0633 0.0871
g [ = 20 0.0644 -0.2110 ! ! Cop 23 0.0007 0.0640
3 [ = [ 21 0.1209 -0.0620 : : : [:‘: g; ggjgg gagig
o [ g o 22 01691 -0.0717 , , = 25 -0.0281 _0:1332
" [ g 23 -0.0317 -0.0452 B = 27 00710 0.1128
:’; 1 1 [ 24 00032 0.0905 opo [ 28 00879 00710
=
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ARIMAX 1,0,1
Dependent Variable: TOBA

Method: ARMA Maximum Likelihood {(OPG - BHHH)

Date: 06/19/25 Time: 23:11
Sample: 2020M06 2024M12
Included observations: 55

Convergence achieved after 39 iterations
Coefficient covariance computed using outer product of gradients

(Lanjutan)

Variable Coefficient Std. Error t-Statistic Prob.
c -25.16249 67.55533 -0.372472 0.7112
D_MNEWCASTLE -1.007336 1.133263 -0.585881 0.3785
O _NEWCASTLE(-4) 0.073630 1.1842838 0.066394 0.9473
usD 2361317 T.037128 0.335551 0.7387
AR(1) -0.725453 0.168355 -4.309059 0.0001
MA{1) 0.968326 0.115243 8.402450 0.0000
SIGMASQ 1.4059500 0.281722 5003164 0.0000
R-squared 0.134316 Mean dependent var -2.471294
Adjusted R-squared 0026106 S5.D. dependent var 1.287767
5.E. of regression 1270847 Akaike info criterion 3.455261
Sum squared resid 77.52250 Schwarz criterion 3.710740
Log likelihood -88.01968 Hannan-Quinn criter. 3.554057
F-statistic 1.241248  Durbin-Watson stat 2.191025
Prob(F-statistic) 0.302352
Inverted AR Roots -73
Inverted MA Roots -97
ARCH
Heteroskedasticity Test: ARCH
F-statistic 0.021540 Prob. F(1,52) 0.8839
Obs*R-squared 0022355 Prob. Chi-Square(1) 0.a811
Test Equation:
Dependent Variable: RESID2
Method: Least Squares
Date: 06/19/25 Time: 23:12
Sample (adjusted): 2020M07 2024M12
Included observations: 54 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
c 1.404557 0.3580186 3.694393 0.0005
RESID2{-1) 0.020357 0.138704 0.146766 0.8839
R-squared 0.000414 Mean dependent var 1.433778
Adjusted R-squared -0.018809 S.D. dependent var 2.357961
S.E. of regression 2.380053 Akaike info criterion 4.608456
Sum squared resid 294.5619 Schwarz criterion 4.682122
Log likelihood -122 4283 Hannan-Quinn criter. 4 636866
F-statistic 0.021540 Durbin-Watson stat 1.994074
Prob(F-statistic) 0883884
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i
Y2 (Lanjutan)
ARIMAX Forecasting
o 2
) Forecast: TOBAF
: 14 i A . . ; Actual: TOBA
— JAY - - Forecast sample: 2020M01 2025M02
= 0 e Adjusted sample: 2020M07 2025M02
?: o Included observations: 54
Root Mean Squared Error  1.273047
Mean Absolute Error 0.984446
Mean Abs. Percent Error  66.74518
-3 Theil Inequality Coefficient 0.241978
Bias Proportion 0.000069

Variance Proportion 0.712833
Covariance Proportion  0.287098

B B o e e L L o o L A B e e
[/ [ T |2 S| || VA O I | I Lo |

2020 2021 2022 2023 2024 2025

eyeyer Laba yiuyalijod uizi edue)
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ejie)jer 11863 yiuwyalijod 1efem Buek uebunuaday] ueyibnisw yepn uediynbuad °q

ey er HaBaN IuRM|od it e3did ey )
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o
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T
o
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e
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Q
[
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T
o
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o
S
5
3 Forecast: TOBAF
L] 0 /T T Actual: TOBA
g Forecast sample: 2020M01 2025M02
o 1] Adjusted sample: 2020M02 2025M02
5‘ Included observations: 61
= -2 Root Mean Squared Error  1.266845
b Mean Absolute Error 0.985331
g -3 Mean Abs. Percent Error 62.42071
< Theil Inequality Coefficient 0.241389
g‘ 4 Bias Proportion 0.000308
) Variance Proportion 0.950596
5 S e Covariance Proportion ~ 0.049096
<
o
= e
3 T V2 T T Y2 O 1|20 TR T 1 Y2 B T T YA
3 ﬁ; 2020 2021 2022 2023 2024 2025
S =
= e [ TOBAF —— :2SE
v 2
] = .
3 8 Normalitas
8 5 12
3 g Series: Residuals
S 3 Sample 2020M06 2024M12
S 104 Observations 55
o T
o o
v = 8 Mean 0.002998
= = Median 0.032562
s Maximum 2.898659
X 61 Minimum -3.273594
;' Std. Dev. 1.198162
9 4] Skewness -0.126237
o Kurtosis 3.714198
(=
= 24 Jarque-Bera  1.315009
= Probability 0.518143
> ol |
= -3 -2 -1 0 1 2 3
g
3
o
w
.
o
=2
143

Politeknik Negeri Jakarta



@
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*% ; Lampiran 17. Analisis deret input Harga Batubara Newcastle
£ Stasioneritas
— - .
N U E ?,. Null Hypothesis: D(NEWCASTLE) has a unit root
gg on = = ® Exogenous: Constant, Linear Trend
T 5o 53 Q) 3 Lag Length: 0 (Automatic - based on SIC, maxlag=10)
c2ae2s =
53 5253 » = t-Statistic Prob.*
2 0D
E‘g = ge 2 Augmented Dickey-Fuller test statistic -6.707199 0.0000
&3 é:a_g- @ Testcritical values: 1% level -4.124265
25 ~cu = 5% level -3.489228
zx 3 2o =3 10% level -3.173114
&3 g ®a ~
2 & a E = £ *MacKinnon (1996) one-sidedp-values.
53552 @
30 : =2 m Automatic ARIMAForecasting
g.g 3% 2 =. Selected dependent variable: D_NEWCASTLE
BB & Date: 06/08/25 Time: 21:49
=
s =5 s == Sample: 2020M01 2024M12
2e Sx & Includedobservations: 59
>3 =5 & Forecastlength: 0
w S S
o &3
S a 5 = Number of estimated ARMA models: 25
‘g- g 22 Number of non-converged estimations: 0
: E' 5: 2 Selected ARMA model: (3,2)(0,0)
§ 9358 AIC value: -0.871603083221
c 233
8532
£ 5E % Correlogram of D_NEWCASTLE
= S
g. = g 2 Date: 06/20/25 Time: 00:58
= Z =2 Sample: 2020M01 2024112
o ,3 D - Included observations: 59
S 255
9 = = Autocorrelation Partial Correlation AC PAC  Q-Stat Prob
£ 53
o CoE =y 1 0135 0135 11276 0288
5 3 a2 rgo g 2 -0.096 -0.116 1.7043 0.427
=. 9785 =] CE 3 0181 0217 37998 0.284
2 353 1= [ 4 0331 0278 10985 0.027
> =bp vl tgo 5 0.008 -0.038 10.989 0.052
3 o2 = [ I 6 -0.198 -0.192 13649 0.034
> =28 =] rE 7 0178 0139 15845 0.027
® BE CE tg o 8 0129 -0.028 17.011 0.030
3 8= v tp 9 -0.030 0.057 17.075 0.048
c S rgo . 10 -0.061 0.004 17.348 0.067
x 353 rp tg o 11 0.047 -0.061 17517 0.093
s TE rgo = 12 -0.067 -0.171 17.864 0.120
] 3 = = 13 -0.229 -0.168 21.976 0.056
5 cET Cm = 14 0097 0191 22727 0.065
E] 72 Cp tp 15 0.060 0.055 23020 0.084
2o rgo to 16 -0.075 0.040 23487 0.101
= g g 17 -0.177 -0.152 26182 0.071
= r g 18 0.017 -0.115 26206 0.095
= CE tp 19 0123 0.083 27557 0.092
9 = tgo 20 -0.202 -0.041 31337 0.051
¥ = g 21 -0.216 -0.099 35768 0.023
- rgo g 22 -0.066 -0.128 36186 0.029
3 rE ty 23 0101 0024 37199 0.031
T g t 24 -0.127 -0.023 28.851 0.023
Q
=
w
c
Y
-
<
3
O
w
=
&
=
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(Lanjutan)
ARIMA 3,1,2 ARIMA 31,1

Dependent Variable: D_NEWCASTLE Dependent Variable: D_NEWCASTLE

Q Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH)
by = Date: 06/08/25 Time: 2151 Date: 06/08/25 Time: 2151
= Sample: 2020M02 2024M12 Sample: 2020M02 2024M12

ﬁ Included observations: 59 i
be] 2L y . . Included observations: 59
o o C“”"e’.ge"m a“'_“e"ed after 15 “er?“‘)“s ) Convergence achieved after 23 iterations
= - Coefficient covariance computed using outer product of gradients Coefficient covariance computed using outer product of gradients
N Q
5' = Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob
O c 0.008618  0.026504 0325147 (0.7463 C 0008312 0031858 0260895  0.7951
g AR(3) 0.200942 0.110369 1.820634 0.0741 AR(3) 0.157920 0.120543 1.310070 0.1956
— MA(2) -0.086169 0.133406  -0.645914 0.5210 MA(1) 0.143330 0.148865 0962822 03399
o SIGMASQ 0.023074 0.004287 5.382097 0.0000 SIGMASQ 0.023008 0.004363 5273818 0.0000
§ R-squared 0.045989  Mean dependent var 0.010228 R-squared 0.048757 Mean dependent var 0.010228
=0 Adjusted R-squared -0.006048  S.D. dependent var 0.156856 | Adjusted R-squared -0.003129  S.D. dependent var 0.156856
~ SE. of regression 0157330 Akaike info criterion -0.793210 " S.E. of regression 0157101  Akaike info criterion -0.796812
2 Sum squared resid 1.361395 Schwarz criterion -0.652360  Sum squared resid 1.357444  Schwarz criterion -0.655962
m Log likelihood 27.39968 Hannan-Quinn criter. -0.738227  Log likelihood 27.50595 Hannan-Quinn criter. -0.741830
((e] F-statistic 0.883768 Durbin-Watson stat 1.767812 F-statistic 0.939703 Durbin-Watson stat 2.021656
2 Prob(F-stafistic) 0.455276 Prob(F-statistic) 0427808
-
[ Inverted AR Roots 59 -29+.510 -.29-51i Inverted AR Roots 54 -27+.4Ti -27- 470
Q Inverted MA Roots 29 -29 Inverted MA Roots -14
E3
o
-
-+
o

ARIMA 2,1,2 ARIMA 21,1

epeyer LabaN yiwjRijod yijiw eydid yeH

Dependent Variable: D NEWCASTLE Dependent Variable: D_NEWCASTLE
Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/08/25 Time: 21:52 Date: 06/08/25 Time: 21:52
Sample: 2020M02 2024M12 Sample: 2020M02 2024M12
Included observations: 59 Included observations: 59
Convergence achieved after 21 iterations Conve(gence acl.ﬂieved after 26 itergtions )
Coefficient covariance computed using outer product of gradients Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error -Statistic Prob.
c 0.010121 0.021168 0.478114 0.6345 c 0.010057 0.025316 0.397242 0.6927
AR(2) -0.768952 0.272571 -2.821108 0.0066 AR(2) -0.115216 0.157452 0731754 0.4674
MA(2) 0610492  0.334481 1825190 00734 MA(1) 0171343 0.148684 1152394 02541
SIGMASQ 0.022591 0.004513 5.006049 0.0000 SIGMASQ 0.023255 0.004328 5.373592 0.0000
R-squared 0.065980 Mean dependent var 0.010228 = R-squared 0038546 Mean dependent var 0.010228
Adjusted R-squared 0.015034 S.D. dependent var 0.156856 | Adjusted R-squared -0.013897  S.D. dependent var 0.156856
S E. of regression 0.155673  Akaike info criterion -0.813568 | S.E. of regression 0.157942  Akaike info criterion -0.786714
Sum squared resid 1.332867 Schwarz criterion -0.672718 | Sum squared resid 1.372016  Schwarz criterion -0.645664
Log likelihood 28.00026 Hannan-Quinn criter. -0.758586  Log likelihood 27.20805 Hannan-Quinn criter. -0.731732
F-statistic 1.295092 Durbin-Watson stat 1610704 | F-statistic 0.735015  Durbin-Watson stat 1.976991
Prob(F-statistic) 0.285301 Prob(F-statistic) 0.535615
Inverted AR Roots -.00+.88i -.00-.88i Inverted AR Roots -00+.34i -00-34i
Inverted MA Roots -.00+.78i - 00-78i Inverted MA Roots -7

13 eA1ey ynanjas neje ueibeqas yeAueqiadwaw uep uejwnwnbuaw buele|iq °z
ejieyer 1363 Yiuy3ijod Jefem Buek uebunuada)) ueyibniaw yepn uedinbuad 'q

*yejesew njens uenefur} neje ynuy uesijnuad ‘uesode] uesinuad ‘Yeiw| eAiey uesiinuad ‘ uenipuad ‘ueyipipuad uebunuaday ynjun eAuey uediynbuad e

Jaquins ueyingakuaw uep ueywnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw buese(iq °L

w

2, ARIMA1,1,2 ARIMA 111

o Dependent Variable: D_NEWCASTLE Dependent Variable: O_NEWCASTLE

1 Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood {OPG - BHHH)

() Date: 06/08/25 Time: 21:52 Date: 06/08/25 Time: 21:52

a Sample: 2020M02 2024M12 Sample: 2020M02 2024M12

o Included observations: 59 Includad observations: 59

] Convergence achieved after 35 iterations Convergence achieved after 23 iterations

= Coefficient covariance computed using outer product of gradients Coefiicient covariance computed using outer product of gradients

-

; Variable Coefficient Std. Error t-Statistic Prob. Variable Coefiicient Std. Error t-Siatistic Prob.

-g C 0.010015 0.026454 0.378595 0.7064 c 0.008720 0.027737 0.350435 07274

Q AR(1) 0170139 0.146676 1.155970 0.2511 AR(1) -0.513759 0.451958 -1.136737 0.2606

T MA(2) -0.099040 0.142891 -0.693113 0.4912 MA(1) 0.682487 0.383259 1.735466 0.0883

§ SIGMASQ 0.023404 0.004308 5.433227 0.0000 SIGMASQ 0.023270 0.004409 5.277394 0.0000

S R-squared 0.032378 Mean dependent var 0.010228 , R-squared 0.037903 Mean dependent var 0.010228

Adjusted R-squared -0.020402 S.D. dependent var 0.156856 " Adjusted R-squared -0.014575 5.D. dependent var 0.156856
S.E. of regression 0.158448 Akaike info criterion -0.780656 , 5.E. of regression 0.157995  Akaike info criterion -0.785933
Sum squared resid 1.380818 Schwaiz criterion -0.639806 Sum squared resid 1.372933 Schwarz criterion -0.645083
Log likelihood 27.02935 Hannan-Quinn criter. -0.725674 Log likelihood 27.18502 Hannan-Quinn criter. -0.730951
F-statistic 0.613452 Durbin-Watson stat 1.984789 F-statistic 0.722272  Durbin-Watson stat 1.995889
Prob(F-statistic) 0.609180 Prob(F-statistic) 0.542006
Inverted AR Roots A7 Inveried AR Roots -51
Inverted MA Roots 3 -3 Inveried MA Roots -68
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Stasioneritas
Null Hypothesis: USD has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Lampiran 18. Analisis deret input kurs USD/IDR

X
m
=
0
©
~*
Y

= t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3:929025 0.0168

Test critical values: 1% level -4.121303

5% level -3.487845

10% level -3.172314

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

Automatic ARIMA Forecasting
Selected dependent variable: D(USD)
Date: 06/19/25 . Time: 23:57

Sample: 2020M01 2024M12

Included observations: 59

Forecast length: 0

ar
m
x
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©
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Y

Number of estimated ARMA models: 25
Number of non-converged estimations: O
Selected ARMA model: (1,1)(0,0)

AlIC value: -4.30207835899

Correlogram of USD

Date: 06/19/25 Time: 23:54
Sample: 2020M01 2024M12
Included observations: 60

Autocorrelation Partial Correlation AC PAC  Q-Stat

0763 0763 36714
0594 0028 59.343
0586 0297 81753
0590 0125 10485
12863

0543 -0.024 14830

0.467 -0.042 16423

0388 -0129 17499

0347 -0.036 18377
10 0326 -0.040 191.69
11 0306 0017 19878
12 0269 -0.010 20437
13 0228 0020 20850
14 0192 -0.011 211.49
15 0182 0047 21424
I 21673
17 0122 -0.077 218.02
18 0095 0001 21882
19 0.065 -0.071 219.20
20 0.030 -0.048 219.28
21 -0.026 -0.133 219.35
22 -0.086 -0.096 220.07
23 -0123 -0.069 22159
24 -0135 0012 22348
25 -0150 0001 22587
26 -0.185 0.001 22964
27 0227 -0.019 23542
28 -0.272 -0.061 24405

i
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ARIMA 1,0,1

Dependent Variable: USD

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 09:17

Sample: 2020M02 2024M12

Included observations: 59

Convergence achieved after 54 iterations

Coefficient covariance computed using outer product of gradients

(Lanjutan)

ARIMA 1,0,0

Dependent Variable: USD

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/07/25 Time: 09:17
Sample: 2020M02 2024M12
Included observations: 59

Convergence achieved after 10 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Emor t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
C 0621879 0.022998 418.3741 0.0000
AR(1) 0.924716 0.079743 11.59623 0.0000
MA(1) -0.369485 0.133004 -2.777998 0.0075 AR(’:(W ) gg: gigg 8%;;23 isf:igg?g g gggg
SIGMASQ 0.000649 0.000106 6.094862 0.0000 . y .
SIGMASQ 0.000684 0.000106 6.449664 0.0000
R-squared 0672766 Mean dependent var 9.614337
Adjusted R-squared 0654916 SD. dependent var 0.044912 R-squared 0655072 Mean dependent var 9.614337
SE of regression 0026383  Akaike info criterion -4245731 Adjusted Rsquared 0642753 S.D. dspendant var 0.044912
Sum squared resid 0.038284 Schwarz criterion 4904881 SEof regression 0.026844 Akaike mforcmrerlon -4.329159
Log likelihood 1321991  Hannan-Quinn criter. 4200748 Sum squared resid 0.040354  Schwarz criterion -4.223522
F_statistic 37.69175 Durbin-Watson stat 1846743 Log likelihood 130.7102 Hannan-Quinn criter. -4.287923
Prob(F-statistic) 0.000000 F-statistic 5317636 Durbin-Watson stat 2284694
Prob(F-statistic) 0.000000
Inverted AR Roots 92
Inverted MA Roots 37 Inverted AR Roots 82
ARIMA,0,1 ARCH
Dependent Variable: USD Heteroskedasticity Test: ARCH
Method: ARMA Maximum Likelihood (OPG - BHHH) -
Date: 06/07/25 Time: 09:18 F-statistic 1.907186 Prob. F(1,56) 01728
Sample: 2020M02 2024M12 0Obs*R-squared 1910243 Prob. Chi-Square(1) 0.1669
Included observations: 59
Convergence achieved after 10 iterations Test Equation:
Coefficient covariance computed using outer product of gradients Depengent \/ériablei RESIDM?
Method: Least Squares
Variable Coefiicient Std. Error t-Statistic Prob.  pate 06/07/25 (‘]Fime. 09:19
Sample (adjusted): 2020M03 2024M12
c 9.613616 0.008289 1150.873 0.0000" Included observations: 58 after adjustments
MA(1) 0.722994 0.111905 6.460780 0.0000
SIGMASQ 0.001087 0.000205 5.310740 0.0000 Variable Coefficient Std. Error t-Statistic Prob.
R-squared 0.452026 Mean dependent var 9.614337 c 0000528 0000240 2202834  0.0317
Adjusted R-squared 0.432456  S.D. dependent var 0.044912 RESID"2(-1) 0181466 0131401 1381009 01728
S.E. of regression 0.033835 Akaike info criterion -3.872599
Sum squared resid 0064108 Schwarz criterion 3766961 | Fsauared 0032935 Mean dependent var 0000646
Log likelihood 117.2417 Hannan-Quinn criter. 3831362 Adiusted Rsquared 0.015666  S.D. dependent var 0.001721
N . S.E. of regression 0.001707  Akaike info criterion -9.873851
F-statistic 2309732 Durbin-Watson stat 15475450 5um squared resid 0000163  Schwarz criterion -9.802801
Prob(F-statistic) 0.000000 Log likelihood 288.3417  Hannan-Quinn criter. 9846175
F-statistic 1.907186 Durbin-Watson stat 1.147183
Inverted MA Roots -72 Prob(F-statisfic) 0.172763
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Lampiran 19. Lembar Bimbingan

KEMENTERIAN PENDIDIKAN TINGGI, SAINS, DAN
TEKNOLOGI

POLITEKNIK NEGERI JAKARTA

JURUSAN AKUNTANSI
JL. Prof. Dr. G. A. Siwabessy, Kampus Ul, Depok, 16425
Telepon (021) 7863534, 7864827, 786426, 7270042, 7270035
Fax (021) 7270034, (021) 7270036 Hunting
Laman: http://wwiw.pnj.uc.id ¢-pos: humas@pnj.ac.id
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8. [23Juni2025 | Revisi BAB4 danBAB S @y*
9. |25Juni2025 | ACC Skripsi &X\JJ(

Menyetujui KPS D4 — Manajemen Keuangan
Depok, 25 Juni 2025
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