TAP CHi CONG THUONG

UNG DUNG MO HINH RANDOM FOREST
PE DU BAO GIA QUANG SAT THE GIOI

® VU DIEP ANH

TOM TAT:

Quiing sit 1a mdt ngudn tai nguyén ¢ gia tri dong vai trdo quan trong ddi vdi sy phat trién kinh
t€, nhat 12 cong nghiép, cia moi qudc gia. Su bi€n dong gid quing sit c6 thé anh hudng dén cic
nganh cong nghiép c6 lién quan nhu nganh thép, xay dung, 6 t6, thu bién,... Do d6, viec du bio
chinh x4c gid quing sit th& gidi da thu hit dugc su quan tim clia cdc doanh nghiép, nha dau tu va
cdc nha khoa hoc trong c4c linh vuc lién quan dén sit thép. Bai bdo nay tng dung mo hinh trf tué
nhan tao Random Forest d€ du bdo gid quing sit the gidi trén cd s& bd dif liéu theo thiang ciia cic
nhan t& 4nh hudng t6i gid quing sit bao gdm chi s& gid sit phé lidu, chi s& sdn xuat thép, xuit
khiu quing sit cta Uc, cude phi van tii dudng bién, ty gid cta dong dola Uc va ciia ddng nhan
dan té, dai dich Covid-19 va co ché thuong luong gid quing sit trong giai doan tir thdng 3/1990
dén thang 2/2022. K&t qui nghién citu cho thAy mod hinh Random Forest c6 thé du bdo tot gid
quing sit thé gidi. K&t qua du bdo tir tAp huan luyén va tap ki€m tra bam sit gia thuc t& va c6 sai
s6 du bdo & mic thap, vdi sai sd trung binh tuyét doi 1an luot 1a MAE = 1,329 va 8,78; va cin bac

hai trung binh binh phudng sai s& du bdo tuong ting 1a RMSE = 2,848 va 13,65.
Tu khéa: quing sit, gid quing sit thé gi6i, du bdo, md hinh Random Forest.

1. Dat van dé

Tri tué nhan tao (artificial intelligence - Al) la
mot linh vuc ctia khoa hoc va cdng nghé nhim
lam cho mdy c6 nhitng khd nidng cta tri tué va tri
thong minh clia con ngudi, tiéu bi€u nhu biét suy
nghi va lap luan dé€ gidi quyét van dé, biét giao
ti€p do hi€u ngdn ngir va ti€ng néi, biét hoc va tu
thich nghi,... Tri tué nhan tao ra ddi tr nam 1956
tai hdi nghi mua he tai trudng Dartmouth, My va
khong ngiing phdt trién trong hon 60 nim qua.
Ngay nay, tri tu€ nhin tao dudc tng dung rong rai
trong nhiéu linh vurc khdc nhau trong ddi s6ng nhu
gido duc, y t&€, sdn xuat, tai chinh, kinh doanh, cdc
thi€t bi nhu tivi, dién thoai,... Cdc mo hinh tri tué
nhan tao dugc phat trién khd nhanh va dugc nhiéu
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nha nghién citu dé xuat st dung trong viéc du bdo
cédc hién tugng trong nhiéu linh vurc khic nhau nhu
sinh hoc, y hoc, sinh thdi, thi€n vin, ty dong héa,
thdi ti€t, ngdn hang, chiing khodn, gid cd hang
héa,... bdi cic md hinh nay c6 thé xit 1y dugc lugng
16n céc dir liéu nhanh hon nhiéu va dua ra cdc du
dodn chinh xdc hon kha ning ctia con ngudi. Cdc
mo hinh nay c6 th€ phan tich “hanh vi” cla dit
liéu ma khong cin cé nhitng gid dinh lién quan
dé&n phan bo thong ké cla dit liéu nhu trong céc
md hinh kinh t€ lugng hay chudi dirng trong cic
mo hinh ty hdi quy theo chudi thdi gian. Cac md
hinh trf tué nhan tao c6 wu di€m hon so v6i cdc md
hinh kinh t€ lugng do tri tué nhan tao cho phép xit
ly dit liéu c6 xu huéng phic tap, cic mdi quan hé
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phi tuyé&n tinh. Hon thé€ nita, cic m6 hinh trf tué
nhin tao cho cdc k&t qud du bdo chinh xdc hon.
K&t qud nghién ciu cla Lasheras va cdng su,
Ramyar va Kianfar, Kristjanpoller va Hernandez,
Dehghani, Alameer va cong su cho thdy cic mo
hinh tri tué mang noron nhan tao cho két qua du
bdo chinh x4c hon cdc md hinh kinh t€ lugng
truyén thong nhu mo hinh chudi thdi gian ARIMA,
md hinh vecto tu hdi quy (VAR), mo hinh kinh t&
lugng hdp phin GARCH [10, 14,9, 4, 1].

Pé du bdo gid quing sit th€ gidi, cdc nha
nghién citu hién nay chi yé&u st dung cic phuong
phip du bdo truyén thong. Zhu di sit dung phuong
phiap mo phdng Monte Carlo d€ du bdo gid quing
sit va két luan ring k&t qua du bao nhit quan véi
dit lidu gid lich st va toc dd ting trudng GDP thé
gi6i 1a nhan t6 quyét dinh t6i viéc du bdo gia quing
sit [18]. Pustov va cdng su st dung 1y thuy€t chi phi
bién va gia khuyé&n khich dé thi€t 1dp md hinh
nghién citu gid quing sit thuc trong dai han. Theo
do, gid quing sit dudc du bdo nim trong khodng
85-125% va ting 1én 150-220$ vao nam 2020 [13].
St dung md hinh EGARCH dé€ phan tich, Ma chi ra
riang cd ché thuong lugng gid mdi lam gidm su bién
dong cla gid quing sit thé gidi [11]. V6i mo hinh
VECM va cédc dir liéu theo thang tir 1/2003-8/2012
va giai doan 1/2003 - 6/2017 cla c4c bi€n doc 1ap
GDP ctia Trung Qudc, chi phi van tdi va bién gia
quing sit vdi do tré modt nim, Warell chitng minh
ring viéc thay ddi chinh sich gid quing sit khong
¢6 4nh hudng t6i gid quing sit va ting trudng GDP
ctia Trung Qudc c6 dnh hudng manh nhat t6i gid
quing sit trong ngin han [16, 17]. Tuong tw, Haque
ciing st dung md hinh VECM dé€ phan tich va chira
ring ty gid hoi dodi AUD/USD khong tdc dong t6i
gid quing sit [7]. Tuy nhién, két qua phan tich khi
st dung phuong phip hdi quy SVAR lai cho thiy
gid quiing sit c6 phan tng manh véi cdc cl soc
trong ty gia AUD/USD.

Téng quan nghién ctu cho thiy t6i nay anh
hudng clia dai dich Covid-19 va cdc nhén t§ lién
quan d&n cung, cAu quing sit, von 1a nhitng thong
tin quan trong 4nh hudng dén gid quing sit, chua
dugc st dung trong cic md hinh du bdo gid quing
sit. Cdc cong trinh nghién citu chli yéu dwa vao dit

liéu theo nim ciia cic bi€n s6 dé du bio gid quing
sit va cdc dy liéu nay chua dudc cip nhat d&€n nim
2022. P& bd sung cho cic nghién cttu vé gid quing
sit th€ gidi, bai bdo ndy st dung md hinh tri tué
nhan tao Random Forest da bién, vé6i cdc bién doc
1ap la chi s& gid sit phé liéu, chi s& sdn xuat thép,
xuat khiu quing st cia Uc, cudc phi van tai dudng
bién, ty gid cia ddng dola Uc va ctia ddng nhan dan
té, dai dich Covid-19 va cd ch€ thuong lugng gid
quing sit, d€ du bdo gid quing sit dya trén cc s6
liéu dudc thu thap theo thang tir thang 3/1990 dén
thang 2/2022.

2. Phuong phap nghién ciu

2.1. M6 hinh Random Forest

M6 hinh Random Forest, hay con goi la rung
ngiu nhién, 1a phuong phap phan 16p thudc tinh,
mot thuit todn trong phuong phdp hoc mdy, s
dung nhiéu cAy phin loai hoic hdi quy trong mot
nhém dugc phat trién bdi Leo Breiman [2, 3]. M6
hinh nay st dung k§ thuat déng géi (bagging) cho
phép lya chon mdt nhém nhd cdc thudc tinh tai
mdi nit (node) ctia cdy phan 16p d€ phan chia
thanh cdc mic ti€p theo. Cu thé, day 1a thuit todn
phin 16p bao gdm mot tdp cdc phin 16p c6 ciu
tric cdy quyét dinh v6i nhitng vécts doc lap,
tuwong tu nhau dugc phan bd mdt cdch ngiu nhién
va mdi cay s& “bd mdt phi€u bau” cho 16p phd
bi&€n nhat & vécto dau vao, 1am co s6 ra quyét dinh
cho thuat todn. Cac phuong phap hoc nhém két
hgp v6i cdc k€t qua riéng 1€ clia ting cdy thudng
mang lai k&t qua tot hon.

Mbo ta thuit todn Random Forest:

- Chon T 12 s& lugng cac ciy thanh phin s& dugc
xay dung.

- Chon m 12 s& lugng cdc thudc tinh dugc dung
d€ phan chia tai mdi nit (node) ctia cdy. p 1a tong
s6 cdc thudc tinh. m thudng nhé hon p rat nhidu.
Gi4 tri m dudc giit khong ddi trong sudt qué trinh
xay dung cay.

- Dung T ciy quyét dinh. Trong d6 mdi cay
quyét dinh dudc hinh thanh nhu sau: (a) xdy dung
tip miu khéi dong (bootstrap) véi n mau, hinh
thanh tir viéc hodn vi tip cic miu ban diu. Mdi
ciy sé& dugc dung tr tip khdi dong nay; (b) Khi
xay dung cdy quyét dinh, tai mdi nit (node) sé&
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chon ra m thudc tinh va s dung m thudc tinh nay
dé tim ra cach phan chia t5t nhat; (c) Mdi ciy
quyét dinh dudc phdt trién 16n nhit c6 thé va
khong bi cdt xén.

- Sau khi xdy dung dudc ring ngiu nhién
(Random Forest), d€ phan 16p cho ddi tugng T, thu
thap két qua phan 16p do6i tugng nay trén tat ca cdc
cAy quyé&t dinh va tinh binh quén gi4 tri du bdo cla
cdc ciy quyét dinh d€ lam k&t qua cudi cling cia
thuat todn. Ty 1é 16i ctia cAy phu thudc vao dd manh
clia tirng cAy quyét dinh thinh phin va m&i quan hé
qua lai gitra cdc cay do.

2.2. Cdc bién sit dung trong mo hinh

Theo quan di€m cda cdc nha kinh t&€ hoc hién
dai, gia ca hang héa chiu 4nh hudng clia nhiéu nhan
t6 khic nhau nhu cung, cau vé hang héa do, tc
dong clia cac chinh sdch kinh t& ¢6 lién quan, ty gia
hdi dodi, cuSe phi van tai, didu kién tu nhién, dich
bénh,...[12]. Dva trén cd sG 1y ludn vé su hinh thanh
gid ca, cac nhan t& 4nh huéng tdi gid ca, tdng quan
nghién cttu vé cdc nhin t& 4nh hudng tdi gid ca va
cin cif vao kha niing thu thap dit liéu cAn thi€t phuc
vu cho nghién ctu dinh lugng, bai bdo st dung md
hinh Random Forest d€ du bdo gid quing sit thé
giGi trén cd s& cdc nhan t6 Anh hudng tdi gid quing
sit bao gdm chi s6 gid sit phé liéu, chi s6 san xuat
thép, xudt khiu quing sit cia Uc, cudc phi van tai
dudng bién, ty gid ctia dong dola Uc va clia ddng
nhin dan t&, dai dich Covid-19 va co ché& thuong
lugng gid quing sit.

Trong do:

- Bi&€n phu thudc 1a gid quing sit thé gidi (10).

- Bién doc 1ap:

+ Chi s& gia sit phé liéu (SI) dudc coi la nhan &
4nh hudng t6i cAu vé quing sit do sit phé lidu 1a
hang héa thay thé€ cho quing sit trong cdc nganh
cong nghiép c6 st dung quing sit. Khi chi s& gia
sat ph€ liéu ting 1&n, cau vé sit phé liéu s& gidm
xubng va ciu vé quing sit sé ting 1én, kéo theo su
gia ting clia gid quing sit.

+ Chi s6 sdn xuat thép (SPI) dudc coi 1a nhan &
4nh hudng ti ciu vé quing sit do 98% quing sit
khai thac ra dugc st dung d€ san xuit thép. N&u chi
sO san xuit thép gidm xudng thi cau ddi v6i quing
sdtciing gidm theo, lam gidm gid quing sit.
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+ Xuét khiu quiing sit cia Uc (EX) 12 bién dai
dién cho cung quing sit th& gidi. Vi vai trdo 1a
nu6c xuit khdu quing sit 16n nhit trén thé gidi,
chi€m 53,6% tong kim ngach xudt khau quing sit
trong nim 2021, sy bi€n dong trong xuit khiu
quing sit cia Uc s& din dé&n sy thay ddi cung
quing sit th€ gidi. Theo 1y thuyét kinh t&, khi xuat
khiu quing sit cia Uc gidm xudng, gid quing sit
thé gidi sé ting 1én.

+ Cudc phi van tdi dudng bién (FR): Gid quing
sit chiu dnh hudng clia cudc phi van tai dudng
bi€n vi quing sit dudc xudt nhip khiu bing
dudng bién. Cudc phi van tai ré hon sé& kéo gid
quing sit gidm xudng.

+ Ty gid chia ddng dola Uc (ERa) va ty gid hoi
dodi clia ddng nhan dan t& (ERc): Ty gid nay dugc
hiéu 1a 1 ddng ddla Uc hodc 1 ddng nhan dan té c6
thé d8i dugc bao nhiéu ddla My. La nu6c xuat khiu
quing sit nhiéu nhat trén thé gidi nén sy bién dong
vé& gid tri ctia ddng dola Uc c6 thé kéo theo su thay
ddi gid quing sit the gidi. Ty gid gidm xudng dong
nghia vé6i viéc ddng dola Uc y&u di, khi d6 gid
quing sit xuat khiu ciia Uc ciing nhv gid quing sit
thé€ gi6i sé& trd nén ré hon va ngudc lai. La nudc
nhiap khdu quing sit 16n nhdt th& gidi, chi€m
70,1% téng kim ngach nhap khdu quing sit toan
cAu vao nam 2020, su bién dong ctia ddng nhan dan
t¢ Trung Qudc s& c6 nhitng dnh hudng dén gia
quing sit th& gidi khi dong tién ndy dudc st dung
trong cac hdp ddng nhap khiu quing sit.

+ Pai dich Covid-19 (Covid) buing phit toin ciu
trong 2 ndm qua cung cac bi€én phip gian cidch xa
hdi trong titng qudc gia va gilta cdc qudc gia trén
th€ gi6i da 4nh hudng dén hoat dong sin xuit kinh
doanh ctia cdc doanh nghiép trong moi linh vuc ctia
nén kinh t& th€ gidi, trong d6 c6 cic doanh nghiép
lién quan d&én quing sit. Cuing véi sy gidn doan
trong hoat dong van tai quoc t&, c6 thé néi dai dich
Covid-19 da 4nh hudng dén cung, ciu ddi véi
quing sit, va do d6, c6 thé din d&n sy bi€n dong vé
gid quing sit thé gidi.

+ C0 ch€ thuong lugng gid quing sit (PN):
Trong sudt 40 nim ké tir trudc thang 11/2008, gid
quing sit th€ gi6i trude dugc x4c dinh chd yéu
bing cd ché thuong lugng gilta cdc nha sdn xuat
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thép 16n nhat thé€ gidi va cdc nha cung cip quing
sit cia ho. Theo d6, hang nim ho s& gip nhau dé
thuong lugng, x4c dinh gid quing sit cho cd 1 nim.
Tuy nhién, cd ché thuong lugng gid nay da bi pha
bd do gia quing sit c6 bi€n dong manh ké tir cudi
nam 2008. Khi gid quing sit trén thi trudng giao
ngay thap hon mic gid thuong lugng, mot s6 nha
sdn xuit thép 16n khong tuan thd thda thuin da
duge thuong lugng truSe dé, yéu ciu dugc mua
quing sit vdi mic gia thap hon hodc chuyén sang
mua quing sit trén thi trudng giao ngay tif mot s6
nha cung cip khdc va kinh doanh ki€m 15i nhd
chénh léch gi4. Pdng thdi, cic nha cung cAp quing
sithang diu thé gi6i ciing mudn ban quing sit trén
thi trudng giao ngay nhat Ia khi thi trudng quing sit
va gid quing sit lién tuc gia ting trong giai doan
ti€p d6. Chinh vi vay, viéc dp dung cd ch€ thuong
lugng gia quing sit hay khong c6 dnh hudng t6i gid
quing sit thé gidi.

2.3. Dit ligu nghién ciiu

D& dy bdo gid quing sit thé gidi, tic gid tién
hanh thu thp s6 liéu theo thing vé cic bié€n trong
mo hinh cho giai doan tf thing 3/1990 dén thang
2/2022. Gid quiing sit thé gidi dudc tham khao tir
Index Mundi [8], chi s6 gid sit phé& liéu, chi sd sdn
xuét thép dugc 18y tir Fred Economic Data [6], xuat
khiu quing sit cda Uc va cude phi van tai dudng
bién dugc thu thap tir Trading Economics [15], ty
gi4 clia ddng dola Uc va ctia ddng nhan dén té dugc
tham khdo tir Curency Converter [19]. Bién gid
Covid-19 nhan gi4 tri bing 0 ddi vdi nhitng thang
trudc thdng 3/2020 va nhan gi4 tri bing 1 d6i véi
nhitng thdng sau thiang 3/2020. Bién gid co ché&
thuong lugng gid quing sit th€ gidi nhan gid tri
bing 1 ddi v6i nhitng thang trude thang 11/2008 va
nhan gia tri bing 0 ddi v6i nhitng thdng sau thang
11/2008. MAu nghién citu bao gdbm 384 quan sit.

3. K&t qua phan tich

Bai bao sit dung mo hinh Random Forest d€ du
bdo gi4 quiing sit th€ gidi. K&t qué phan tich dugc
thé hién trong Bang 1, Hinh 1 va Hinh 2.

e H¢ 56 tuong quan giita cdc bién

S6 lieu trong Bang 1 cho thiy hé s6 tuong quan
giita cac bi€n doc 1ap déu nhé hon 0,8. K&t qué nay
chitng minh giita cdc bi€n doc 1ap trong md hinh

khong c6 mdi quan hé da cdng tuyén. Hé sd tuong
quan giita cdc bi€n ddc 1ap va gid quing sit dao
dong trong khodng 0,22-0,89, trong d6 chi s& gid sit
phé liéu (SI), xuat khiu quing sit ciia Uc (EX), ty
gid cia ddng dola Uc (ERa) va cd ché thuong lugng
gid quing sit (PN) c6 quan hé tuong quan manh véi
gid quing sit do gia tri tuyét doi clia cdc hé so
tudng quan >0,6.

o Két qud du bdo gid qudng sdt thé gici theo mo
hinh Random Forest

P& du bio gia quing sit th€ gidi theo md hinh
Random Forest, bo dif liéu thu thap dugc vé cic
bién trong md hinh dugc chia thanh 2 tip la tap
huan luyén (training dataset), chi€ém 80%, dudc
diing @€ diéu chinh cdc tham s6 ctia mo hinh; va tap
ki€m tra (testing dataset), chi€ém 20%, dugc diing
dé danh gia mo6 hinh. TAp miu dugc rit ra tir tap
huén luyén d€ xdy dung cic cdy quyét dinh. Mo
hinh dugc huan luyén dva trén tip huin luyén
(training dataset). Sau khi két thiic qué trinh huin
luyén, mo hinh s€ dugc ddanh gid hiéu qua trén cd sG
tap kiém tra (testing dataset) bing cich so sanh gia
tri du bdo va gid tri thuc t€ ctia bi€n phu thudc va
céc chi tiéu danh gid sai s& du bao.

K&t qua du bdo theo md hinh Random Forest
dugc thé hién trong Hinh 1. Theo d6, gid quing sit
dugc du bdo theo tap huin luyén bam rat st gid
quing sit thuc t€ trong giai doan nghién citu. Mo
hinh dy bdo dudc ki€m tra lai trén co s& tap kiém
tra. Tuy do chinh x4c clia cdc du bao khong bing so
vdi k&t qué thu dugc tif tAp huan luyén, nhung két
qué du bdo gid quing sit tir tip kiém tra cling rit
gin vdi gid quing sit thuc t&.

Bdng 1. K&t qud phan tich tuong quan

10 | SI SPI | EX FR ERa|ERc | Covid | PN
10 | 1,00

SI 0,89 1,00
SPI | 022 028 1,00
EX | 0,70 0,74 -0,19| 1,00

FR | 035 025 037/-0,09 1,00
ERa | 0,69 0,71 034 0,30 0,17 1,00
ERc | 025 025 -0,22| 0,28 -0,19 0,40 1,00

Covid| 036 0,33 -0,36| 0,67 0,02/-0,06| 0,10 1,00
PN [-0,60 -0,72| 0,24/-0,81 0,25 -0,47/-037 -0,30|1,00

Nguodn: Két qud phan tich ciia tdc gid
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Hinh 1: Du’ bdo gia qudng sdt thé” gidi (USD/MT) theo mé hinh Random Forest
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Pé danh gia hiéu suit cia mo hinh Random
Forest trong viéc du bdo gid quing sit, tic gid st
dung céc chi tiéu danh gia sai s6 du bdo 1a sai s§
trung binh tuyét d6i (MAE) va cin bac hai trung
binh binh phudng sai s& du bdo (RMSE). Cic sai s&
dy bdo tr tap huan luyén, MAE = 1,329 va RMSE
=2,848. Trong khi d6, du bdo tir tip ki€ém tra c6
MAE = 8,78 va RMSE =13,65, cao hon so v§i cac
sai s§ dy bdo tuong ng tir tip huan luyén, nhung
van & mic thap.
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Nguon: Két qud phan tich ciia tdc gid

e D¢ phit hop ciia ham hoi quy

Po phi hdp ctia ham hdi quy dugc thé hién
thong qua hé s& xdc dinh R2 N&u R2> 0,7 thi c6 thé
coi 12 ham hdi quy x4y dung dugc 1a phit hgp. K&t
qua phan tich & Hinh 2 cho thiy hé s6 xac dinh cia
ham hdi quy dugc dé xuit trong bai bdo nay lan
lugt 1a R2 = 0,997 va R? = 0,878 ddi véi dif lieu
phan tich tir tip huin luyén va tap kiém tra. Piéu
d6 cho thdy cdc bién ddc lap trong mo hinh gitdp
giai thich 1an lugt 99,7% va 87,89% sy bién dong
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clia gid quing sit thé gidi cho tAp huan luyén va tap
ki€m tra. Him hdi quy xay dung dudc c6 dd phu
hgp cao.

4. K&t luan

Bai bdo nay vin dung md hinh tri tu¢ nhan tao
Random Forest d€ du bdo gid quing sit th€ gidi
dua trén 8 nhan & 4nh hudng t6i gid quing sit, bao
gdbm chi s& gid sit ph& liéu, chi s6 san xuit thép,
xudt khiu quing sit ciia Uc, cude phi vén tai dudng
bién, ty gid ctia ddng dola Uc va clia ddng nhan dan

té, dai dich Covid-19 va co ch€ thuong ludng gia
quing sit th€ gi6i. Trén co sé miu nghién ciu véi
384 quan sit vé céc bi€n dugc thu thip theo thing
tir thang 3/1990 dé&n thdng 2/2022, k&t qué nghién
cifu cho thay mo hinh Random Forest dudc dé xuat
trong nghién cttu nay c6 thé du bdo tot gid quing
sit th& gidi. K&t qua du bdo tir tap huan luyén va
tap ki€m tra déu bam sdt gid quing sit thuc t& trong
giai doan nghién cifu vdi sai s6 du bio (MAE va
RMSE) thip m

Loi cam on:
Bai bdo dugc hoan thanh véi su hé tro tiv dé tai nghién citu cdp co sé ma sé T20-34 ciia Truong Pai hoc
Mo - Dia chat.
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TS. VU DIEP ANH

Khoa Kinh t& va Quan tri kinh doanh
Trudng Pai hoc M6 - Dia chat

USING RANDOM FOREST MODEL
TO FORECAST GLOBAL IRON ORE PRICE

® PhD. VU DIEP ANH
Faculty of Economics and Business Administration
Hanoi University of Mining and Geology

ABSTRACT:

Iron ore is a valuable resource and it plays an important role in the global economic
development. Fluctuations in iron ore prices may affect related industries like construction, steel
making, car manufacturing, and ship building. Therefore, accurate prediction of global iron ore
prices has attracted the attention of enterprises, investors, and scholars. In this study, an artificial
intelligence model, namely Random Forest, is used to forecast global iron ore price and this model
uses monthly data from March 1990 to February 2022 about the factors affecting iron ore price
including the scrap price index, the steel production index, the Australian iron ore exports, the
international ocean freight rate, the exchange rate of the Australian dollar, the exchange rate of
the Chinese yuan, the Covid-19 pandemic and the iron ore price negotiation mechanism. The
analysis results show that the proposed Random Forest model can predict the global iron ore prices
well. The forecasted values are close to the actual prices for the training and testing datasets with
low prediction errors, MAE = 1.329 and 8.78, RMSE = 2.848 and 13.65 for the training and testing
datasets, respectively.

Keywords: iron ore, global iron ore price, forecast, Random Forest model.
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