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TOM TAT

Nghién cieu ndy dé nghi mé hinh duw bdo cho chudi thoi gian khodng
bang cdch tach né thanh hai chudi thoi gian diém. V&i méi chuoi
thoi gian diém, nghién cieu chudn hod dir liéu, chia né thanh cdc
chivm thich hop dia vao kj thudt phan tich chiim mo, xdy dung moi
quan hé mo giita cdc phan tir trong chudi voi cac chiim va thiét lip
nguyén tic dw bdo. M6 hinh dé nghi dwoc trinh bay chi tiét cac
buoc thue hién va dwoc minh hoa boi vi du 56. N6 ciing dwoc ap
dung cho hai chudi khoang thuc 1é va nhdn dwoc két qua canh
tranh so véi cdc mé hinh phé bién khdc.

Tir khod: Chudi thoi gian khodng, mé hinh du bdo, moi quan hé
mo, phan tich chum

ABSTRACT

This study proposes a forecasting model for interval time series by
splitting it into two point time series. For each point time series,
the study normalizes the data, divides it into clusters with the
appropriate numbers using the fuzzy clustering technique,
establishes fuzzy relationships between elements in the series and
clusters, and sets up a forecasting rule. The proposed model details
the implementation steps and is illustrated by the numerical
example. It is also applied to two real interval series and achieves
competitive results compared to other popular models.

Keywords: Interval time series, forecasting model, fuzzy
relationship, cluster analysis

1. GIOI THIEU

trong nhét. Dy béo 1a nén tang khong thé thiéu cho
cac ke hoach, chién lugc phat trién hop 1y cta tat ca

Chudi thoi gian (CTG) 1a mot kiéu dir liéu ma
gia tri cua nd dugc luu trir theo thoi gian nhu phut,
gio, ngay, tuan, thang, nam, ... Trong sy phat tr1en
ctia nhiéu cac linh vue, CTG thuong duogc luu trir rt
pho bién, do d6 né dugc xem 1a loai dir liéu quan
trong duoc rat nhiéu nha théng ké quan tam (Cai,
2015; Phamtoan et al., 2022). Trong phan tich CTG,
du bao 1a mot hudng nghién cuu dugc xem la quan
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cac linh vye. Mot du bao dung co thé mang lai nhiéu
loi ich v& nhiéu mat va mot du béo sai chic chin sé
gdy ra thiét hai, d6i khi rit nghiém trong (Sulandari
et al., 2020).

Dé du bao CTG, chiing ta thuong s dung hai
phuong phap chinh: mo hinh hdi quy va mé hinh
danh riéng cho kiéu dir liéu nay ma né dwoc goi la
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m6 hinh CTG (Maia et al., 2008; Vovan, 2019). Bé
du bao bang mé hinh hdi quy h1eu | qua, chiing ta phai
blet dugc khuynh huéng dang dd thi cta né. Thuc
té chung ta thuong khong c6 dwoc diéu nay, nén két
qua du bao biang mé hinh hdi quy khéng cao
(Aabbasov & Mamedova, 2003). Dé khic phuc diéu
nay, mé hinh CTG da duoc dé xuét. Md hinh CTG
dugc phat trién theo 2 hudng: mo va khong mo. Mo
hinh khéng m¢ cho CTG dugc Gng dung rit phd
bién ngay nay véi cac mo hinh nhu ty hoi quy, trung
binh truot, tw hdi quy trung binh trugt va tw hdi quy
tich hgp trung binh trugt (ARIMA), trong d6
ARIMA duoc ap dung phd bién nhat (Neto et al.,
2008). Khi xdy dung mo hinh CTG khoéng mo,
ching ta cling phai gia st nhung diéu kién nhu sai
s6 1a 6n trang va chudi thoi gian phai dung (Vovan
& Lethithu, 2022). Vi thuc té dir liéu kho thoa diéu
kién nay nén hiéu qua dy bao cua CTG khong mo
khong cao trong nhiéu trudng hop. Khic phuc mé
hinh CTG khong md, md hinh CTG mo da dugc dé
xuat. M6 hinh nay xay dung mdi lién két mo giira
mdi phén tir trong chudi va dinh lwong mdi quan hé
md nay dé xdy dung nguyén tic du bao. Mo hinh
CTG mo duge danh gia c6 nhiéu vu diém hon CTG
khong mo vi khong doi nhitng diéu kién cia dit liéu
va khong can nhiéu dit liéu qua kht (De et al., 2019;
Pant & Kumar, 2022). M6 hinh CTG mo ciing duoc
phat trién theo hai hudng (i) xay dung mé hinh dy
béo truc tiép cho twong lai va (ii) mo hoa dit lidu dé
tao ra chudi méi c6 nhiéu sy lién két hon, sau d6 st
dung cac mé hinh (i) dé du bao cho chudi méi duge
thiét 1ap. Theo hudng (i) khong c6 nhiéu mo hinh
dugc dé xuét. Nhimg mo hinh tiéu biéu theo hudng
(i) dugc d& xuit boi Abbasov and Mamedova
(2003), Tinh (2020) va IFTS (Tai, 2019). Theo
huéng (i) co rat nhiéu mé hinh dugc d& xuét
(Alyousifi et al., 2021; Pant & Kumar, 2022). Yéu
diém chung cua cic mo hinh nay chi md hoa s liéu
qué khtr ma khong dy bao dwoc cho tuong lai.

Tat ca cac mo hinh trén chi tap trung vao chudi
thoi gian diém (PTS). Trong thuc té, ching ta ciing
lwu trit nhidu dir ligu béng chudi thoi gian khoang
(ITS), nhu céac gia tri thip nhét va cao nhét ctia nhiét
d6, do am, gia vang, gia dau va co phiéu trong mot
ngdy (Lethikim & Vovan, 2022). Khi chudi thoi
gian dugc ghi lai khong chic chéin vé gia tri cu thé
clia cac diém dir liéu tai cac thoi diém nhat dinh, viéc
sir dung chudi khoang 1a can thiét dé biéu dién murc
d6 khong chic chin nay (Han et al., 2008; Phamtoan
& Vovan, 2022). Do do, trong mot $6 truong hop
chudi thoi gian khoang thi can thiét hon chudi thoi
gian diém. Tir phén tich trén, chiing ta thiy ring thuc
té doi hoi mét mo hinh dy bao cho ITS. Hudng
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nghién ctru du bao cho chudi thoi gian khoang hau
nhu chua dugc quan tam nhiéu. Nghién ciru nay dé
xuit md hinh du bao cho chudi thoi gian khoang khi
n6 duoc tach thanh hai chudi thoi glan dlem va viéc
du bao cho mdi chudi diém c6 sy cai tién ¢ nhimg
giai doan quan trong theo hudng mo.

2. MO HINH PE NGHI

Cho chudi thoi gian khoang:

T(x,y) = {13 1), -, (63 Yn); %1, ¥i € R}

M0 hinh du bao cho chuoi thoi gian khoang
T(x,y) d& nghi gdm cac budc sau:

Buwéc 1: Tim chudi cho trong tim:

I(t) = {I, 1, ..., I,} va chudi cho ban kinh:
R(t) = {Ry,R,, ..., Ry}, trong d6
L= R=y—L1<isn ()

Mo hinh dy bdo khoang lic nay s dung hai
chudi diém trén dé thyc hién. Boi vi cac budc tiép
theo ap dung giéng nhau cho ca hai chudi diém nén
cac chudi dugc ki hiéu chung la X(t) =
X1, X5, .., X0}

Buwée 2: Chuan hoa cho X (t) theo phuong phép
tinh phan tram chénh léch giita hai thoi diém lién
tiép:

N(Xjyy) = % 100; 1<i<n—-1. (2)

Sau Budc 2, chung ta c6 duoc chudi

Buwée 3: Tim sb chum thich hop cho chudi N(t)
theo cac budce sau:
Budc 3.1: Goi V® 13 chudi trong tam. Ddi voi
lan lap dau tién, t = 0, ching ta dat
VO = (b® b, . b

= {N(Xz), N(X3), LN N(Xn)}r
va mot sb dwong nho & = 0,0001.

_Buéc 3.2: Cap nhat trong tam VD trong d6
moi phan tir cua nd tinh boi:

S _ SO0
i Z;I 22 ( (t) (t))

,2<i<n,

3)
voi
da v-(t),v(-t) ”
[ i) — )] néud(v”,v) <d,
0 néu d(vi(t),vj(t)) > d,

d(v”,v") =

AO,v0) = 4)

® _ _(t) |’

|v;
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® ,,©
ds = mzd(” v

va A 1a mot hing sd.

. Budc 3.3: Xac dinh diéu kién dimg theo nguyén
tac sau:

Néu maxi{d(vi(t”),vi(t))} < ¢ thi Budc 3 sé

dirng, nguoc lai VD duge dat thanh VO va Bude
3.2 duoc lap lai.

Khi Budc 3 két thuc, néu trong V® ¢6 bao nhiéu
phan tir thi N(t) s& dwoc chia thanh biy nhiéu chim.
Céc phan tir trong N(t) hoi tu vé cing mot gia tri
trong V® s& dugce xép vao mot chum. Gia sir khi
Budc 3 két thiuc, ching ta s& cd kchum
fw,wy, ..., wi

Buwéc 4: Tim tdm cta mdi chum va sip xép
chung theo thir ty ting dan, ching ta c6 cac gia tri

{cy, ¢y, o, Ci ). Khi @0, tap nén (US) duoc thiét 1ap
nhu sau:
€2 — (1 Crx — Ci—1
US=[C1— > 5 Cr > ]
Chia US thanh & khoang khong bang nhau:
U—[ CZ_C1.C1+C2 5
1= 14 5 2 Q)
U = [Cf‘l TG G +C’],2 <j<k-1.(6)
2 2
Cx + Cx—1 Ck — Ck—1
U = |25 0+ E22 )

Budc 5: Thiét 1ap céc tap md A; twong tmg voi
cac khoang U;,1 < j < k theo:

(Nx) =)’

<i<n-
lez ,1<i<n-—1,(8)

Hij = exp|—

trong d6 [; 1a d6 rong ctia khodng U;, dugc tinh bang
khoang cach giira gidi han trén va gidi han dudi cua
n6. Ching ta ciing thiét 1ap méi quan hé mo giita cac
tap. biéu nay dugc thuc hién don gian béng cach
kiém tra m6i diém dir liéu nam trong khoang nao.

Chén han, néu N(X,) thude Us va N(X;) thudc U,
ching ta c6 thé thiét 1ap duge moi quan hé A; = 4.

Qué trinh nay duwgce l1dp lai véi moi N(X;),i =
2,3,..,n

Budc 6: Noi suy cho N (X). Tir cac tap mo A; va
céc hé s6 cua mdi quan hé mo thu dugc & Budc 5,
c4c phan tir trong chudi N (t) dwoc ndi suy theo quy
tac sau:
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M- N(Xy) + -+ pyj. N(X;)
Myj T+t g
Zh 1Hnj- N(X)
Yot i
Buwéc 7: Noi suy dir lidu thuc té N(t) duoc

F(t) = {F(X,),F(X5), ..., F(X,)}, trong d6 F(X;)
duoc tinh nhu sau:
F(X) = i+ 1] N(X),1<i<n. (10)
100
Gia sur rang cac gia tri ndi suy cua x;, y;, N(I;),
N(R;) lan lugt dugc cho b(’}’iF(xi),F(yi),F(Ii),
F(R;). Khi @9, chﬁqg ta c6 thé thu dugc cac gia tri
ndi suy cho chudi goc T (x, y) nhu sau:

F(x) =F(U) —FR); F(y) = F() +F(R). (11)

Bude 8: Du bio cho tuong lai theo nguyén tic
sau:

fi=

©)

Néu N(X,) € U; vakhong co mbi quan hé mo tir
Aj, X, duge xéc dinh boi:

L fi

o _ n—l
100

n+1 —

+1).N(,),  (12)

trong d6 f; lagidtrimdcia N(X;),1<i<n-—1.

Néu N(X,) € Ujva co mdi quan mo Aj -
A, thi X,,,, dugc xac dinh boi:

Rur = (755 +1)- N,

trong do ¢, la tim ctiia chum 4,,.

(13)

Néu N(X,) € Uj vacoq mdi quan hé mo Aj -

Apq thi Ay, ... qu,X +1 duoc xac dinh boi:
R EZZ=1CM
Borr = | T+ 1 | V&), (19)

trong d6 c,pla thm ciua cum A,y va q = qp +
gzt + qp

Khi d6, c6 thé d& dang tinh duoc khoang dy bao
[Zn41; Fns1] dua trén quy tac nay. Hon nita, c6 thé
du béo X,,,, bang cach gan X, ; dén X (t) va lip lai
cac budc trén.

3. Vi DU MINH HOA

Pé minh hoa thuat toan dé nghi, chudi nhiét do
theo ngay tir ngay 01/10/2023 dén ngay 31/10/2023
cta Thanh pho Can Tho dugc xem xét. Dit liéu duoc
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14y mién phi tai trang website: accuweather.com va
duogc cho boi Bang 1.

Mb hinh d& nghi thuc hién cho tap dit liéu nay
gom cac budc sau:

Budc 1: Tinh cac gia tri tam va ban kinh theo
cong thire (9) va (10), ta c6 Bang 2.

Buwéc 2: Chuan hoa chudi tim I(t) va chudi ban
kinh R(t), ta thu dugc Bang 3.

Bang 1. Nhiét do ciia Thanh phé Cin Tho

10/2023

Ngay T(x,y) Ngay T(x,y)
01 [24;31] 17 [25; 30]
02 [25;27] 18 [26; 34]
03 [24; 30] 19 [24; 33]
04 [26; 32] 20 [24; 33]
05 [25; 32] 21 [26; 32]
06 [25; 34] 22 [25; 33]
07 [25:33] 23 [24; 32]
08 [26; 34] 24 [24;32]
09 [25:33] 25 [24; 33]
10 [24;32] 26 [25;33]
11 [26; 35] 27 [25; 34]
12 [25; 34] 28 [24; 34]
13 [25;31] 29 [25; 34]
14 [26; 33] 30 [24; 32]
15 [25; 33] 31 [25;33]
16 [25; 30]

Béng 2. Tam va ban kinh cac khoang

I(t) R(t) I(t) R(t)
27,5 3,5 29,0 4,0
26,0 1,0 30,0 4,0
27,0 3,0 28,5 4,5
29,0 3,0 28,5 4,5
28,5 3,5 29,0 3,0
29,5 4,5 29,0 4,0
29,0 4,0 28,0 4,0
30,0 4,0 28,0 4,0
29,0 4,0 28,5 4,5
28,0 4,0 29,0 4,0
30,5 4,5 29,5 4,5
29,5 4,5 29,0 5,0
28,0 3,0 29,5 4,5
29,5 3,5 28,0 4,0
29,0 4,0 29,0 4,0
27,5 2,5

Burée 3: Thyuc hién Budce 3 cho chudi N(I), sau
105 14n lap, thuat toan dimg lai. Khi d6, 30 phan ti
cia N(I) hoi tu vé 5 phin tr nhu sau

{—4,266; —1,959; 0,102; 2,958; 8,137}
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Do d6 N(I) dugc chia thanh 5 chum:
Bang 3. Két qua cho chudi N(I) va N(R)

N N(R) N (D) N(R)

- - 5,455 60,00
-5,455 -71,429 3,448 0,000
3,846 200,000 -5,000 12,500
7,407 0,000 0,000 0,000
-1,724 16,667 1,754 -33,333
3,509 28,571 0,000 33,333
-1,695 -11,111 -3,448 0,000
3,448 0,000 0,000 0,000
-3,333 0,000 1,786 12,500
-3,448 0,000 1,754 -11,111
8,929 12,500 1,724 12,500
-3,279 0,000 -1,695 11,111
-5,085 -33,333 1,724 -10,000
5,357 16,667 -5,085 -11,111
-1,695 14,286 3,571 0,000
-5,172 -37,500

w; = {=5,455; —3,333; —3,448; —3,279;

—5,085; —5,172; —5,000; —3,448; —5,085};
w, = {-1,724; -1,695; —1,695; —1,695}
ws = {0; 0; 0; 0}
w, = {3,846; 3,509; 3,448; 5,357; 5,455,
3,448;1,754; 1,786;1,754; 1,724; 1,724; 3,571},
wg = {7,407; 8,929}.

Tuong tu, ta ciing c6 chudi N(R) hoi tu vé 6 phan
tir

{(-71,429; -34,423; 2,287; 29,712; 59,995,
200.00} sau 80 lan lip. Do d6 chudi N(R) dugc chia
thanh 6 chum:
w; = {-71,429},
w, = {—33,333; —37,500,; —33,333}
ws ={0,;—11,111; 0; 0; 0; 0; 0; 0; 0; 0;

—11,111; —10,000; —11,111; 0},
w, = {16,667; 28,571; 12,500;
16,667; 14,286; 12,500; 33,333;
12,500; 12,500; 11,111},

ws = {60,000}, wg = {200,000}.

_ Budc 4: Tir két qua cia Bude 3, ta xéc dinh tap
nén cda chuoi N(I) va ddy N(R) nhu sau:
USs(l) = [-5,700;10,695],
US(R) = [—89,782;270,000].
Tinh tdm cac chum, xac dinh cac khoang U; va
do dai ctia chiing cho hai chudi ta thu dugc Bang 4.
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Bang 4. TAm cia cac chum cac khoang va do
dai cia ching doi voi N(I) cia chuoi

nhiét d

Chudi Trong tim

U

Do dai Uj

4367  [-5,700; -3,035] 2,665
1,702 [-3,035;-0,851] 2,184

N() 0,000 [-0,851; 1,558] 2,409
3,115 [1,557; 5,641] 4,084

8,168 [5,641; 10,695] 5,053

71,429 [-89,782;-53,075] 36,706

34722 [-53,075;-18,909] 34,167

Ny 2095 [18.909;6.984] 25,893
17,064  [6,984; 38,532] 31,548

60,000  [38,532;130,00] 91,468

200,000  [130,000; 270,00] 140,00

Budc 5: Céc tap md A; dugc thiét 1ap lan luot
voi cac khoang U;, 1 <j < k. Vi N(I) duoc chia
thanh 5 chum nén ¢6 5 tdp mo. Tuong tu, N(R) cb
6 tap mo. Khi d6 ta c6 mdi quan hé mo ciia cac phan
tir trong hai chudi va cac chum xay dung duoc trinh
bay trong Bang 6 va Bang 7.

Budc 6: Noi suy cho N(I) va N(R). Ching han
N(I3) =7,407  thuoc  khoang  Us,pys =
0,026, 1,5 = 0,693 va i35 = 0,989. Khi do
£ = Pas- N(Iy) + pos. N(I3) + pss. N(I3)

s Mis + Hos + Uzs

= 5,763.

Cac gia tri con lai trong hai day N(I) va N(R)
duogc tinh toan tuong ty voi két qua trinh bay tai cot
f; cia Bang 8 va Bang 9.

Buéc 7: Tinh cac gia tri ndi suy cua I(t) 1a [(t),
va R(t) 1a R(t), ta c6 Bang 8, Bang 9 va Béang 10.

Budc 8: Dy bao cho tuong lai.

Cho I(t): Vi f30 thuc U, va c6 quan hé¢ mo
A, - {34,,34,,43,34,, A}, cac gia tri du bio I3,
duoc tinh:

1—11(301 +3c, + ¢35+ 3¢, +c5)
100
, = 28,982.
DI v6i R(1): Vi fip thudc U, va ¢ quan hé
mo A, - {2A4,,6A5,5A,}, cac gia tri du béo R;,
duoc tinh:

%(262 + 6¢3 + 5¢,)
100

I3 =

+1|. 15

32 = + 1 .R31 = 3,992
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Nhu véy, nhiét d6 ciia Thanh phé Can Tho vao
ngay 1/11/2023 duogc du bao 1a [25; 33].

Nt i vt

e Nt c20 L

Hinh 1. Do thi du bao nhiét d9 ngay 1/11/2023

Hinh 1 cho thay két qua thyc hién tir mo hinh dé
nghi kha tot vi két qua dy bao va thuc t€ hau nhu
trung nhau.

4. MOT SO AP DUNG
4.1. S6 li¢u va phwong phap thuc hién

Trong phan nay, nghién ctru thuc hién hai tng
dung cho mé hinh dé nghi. Ching 1a dy bao chimg
khoan VN30 index va dy béo gia vang SIC. S liéu
VN30 dugc lay tir ngay 05/09/2023 dén 24/10/2023
tir trang website https://Investing.com va s lidu gia
vang SJC dugc lay tir 17/07/2023 dén 17/10/2023
trén website https://webgia.com/gia-vang/sjc/bieu-
do-3-thang html. Minh hoa cho 2 chudi thoi gian
khoang nay dugc cho boi Hinh 2 va Hinh 3.

Phan ung dung nay duoc thuc hién theo cac budc
sau:

Bude 1: Chia mdi tap dir liéu thanh 2 phan, tap
huan luyén va tap kiém tra voi ty 1€ 1an lugt 1a 80%
va 20%.

Budc 2: Xay dung cac md hinh trén tap huén
luyén va su dung tap huan luyén dé dy bao cho tap
kiém tra d¢ lua chon mo hinh tot nhat can cir vao
tham s0 Sai sO phan tram tuyét doi trung binh:

n ~
11 | X — Xul
MAPE = —|— ——.100
2 n4 Xil
i=1
n ~
ey e=Ch 100)],
ns Xir
i=1
Trong cac md hinh dy b}iO duoc xdy dung, m’()

hinh ndao c6 MAPE nhé nhat thi m6 hinh do6 sé tot
nhét.

_ Bude 3: Lay toan bd s6 ligu, st dung mé hinh
tot nhat o trén d€ dy bao cho 5 ngay ticp theo.
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Bang 6. Méi quan hé mo ciia N(J) ciia chudi nhiét do

N(D) A, A, A, A, A

N(I,) 0,920 0,228 0,077 0,111 0,026

N(I,) 0,009 0,040 0,279 0,984 0,694

N(I3) 0,000 0,000 0,009 0,576 0,989

N(I,) 0,612 1,000 0,774 0,496 0,147

N(s) 0,013 0,058 0,346 0,995 0,654

N(Iy) 0,605 1,000 0,781 0,500 0,149

N(I,) 0,014 0,062 0,359 0,997 0,647

N(Ig) 0,928 0,757 0,384 0,288 0,075

N(Iy) 0,942 0,726 0,359 0,275 0,071

N(Iy) 0,000 0,000 0,001 0,363 0,989

N(I;) 0,920 0,771 0,396 0,294 0,077

N(I;) 0,964 0,301 0,108 0,133 0,032

N(I;3) 0,001 0,005 0,084 0,860 0,857

N(I14) 0,605 1,000 0,781 0,500 0,149

N(I;5) 0,955 0,283 0,100 0,128 0,031

N(I16) 0,001 0,005 0,077 0,849 0,866

N(I;7) 0,014 0,062 0,359 0,997 0,647

N(I) 0,972 0,320 0,116 0,139 0,034

N(l;5) 0,261 0,738 1,000 0,748 0,271

N(Iz) 0,072 0,286 0,767 0,946 0,447

N(I;1) 0,261 0,738 1,000 0,748 0,271

N(Iz,) 0,942 0,726 0,359 0,275 0,071

N(Ip3) 0,261 0,738 1,000 0,748 0,271

N(I4) 0,070 0,279 0,760 0,948 0,450

N(I,s) 0,072 0,286 0,767 0,946 0,447

N(I) 0,073 0,292 0,774 0,944 0,444

N(I;;) 0,605 1,000 0,781 0,500 0,149

N(l,g) 0,073 0,292 0,774 0,944 0,444

N(I5) 0,964 0,301 0,108 0,133 0,032

N(I3) 0,012 0,054 0,333 0,994 0,661

Bang 7. Mbi quan hé mé ciia N(R) ciia chudi nhiét do

N(R) A A, A A, A Ag
N(R;) 1,000 0,562 0,031 0,020 0,356 0,153
N(R,) 0,000 0,000 0,000 0,000 0,310 1,000
N(R3) 0,151 0,597 0,993 0,864 0,806 0,360
N(R,) 0,056 0,323 0,747 1,000 0,894 0,424
N(Rs) 0,025 0,180 0,473 0,936 0,943 0,473
N(Rg) 0,259 0,788 0,953 0,671 0,739 0,321
N(R,) 0,151 0,597 0,993 0,864 0,806 0,360
N(Rg) 0,151 0,597 0,993 0,864 0,806 0,360
N(Ry) 0,151 0,597 0,993 0,864 0,806 0,360
N(Ry) 0,073 0,385 0,834 0,990 0,874 0,408
N(R1,) 0,151 0,597 0,993 0,864 0,806 0,360
N(Ry2) 0,584 0,999 0,506 0,279 0,594 0,249
N(Ry3) 0,056 0,323 0,747 1,000 0,894 0,424
N(Ry4) 0,066 0,358 0,798 0,996 0,883 0,415
N(R;s) 0,652 0,997 0,414 0,224 0,567 0,237
N(Ry6) 0,002 0,021 0,051 0,396 1,000 0,607
N(R17) 0,151 0,597 0,993 0,864 0,806 0,360
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N(R) Ay A, Ag Ay As Ag
N(Ryg) 0,073 0,385 0,834 0,990 0,874 0,408
N(R;9) 0,151 0,597 0,993 0,864 0,806 0,360
N(R,,) 0,584 0,999 0,506 0,279 0,594 0,249
N(R,1) 0,017 0,138 0,372 0,876 0,958 0,492
N(R,,) 0,151 0,597 0,993 0,864 0,806 0,360
N(R,3) 0,151 0,597 0,993 0,864 0,806 0,360
N(Rz4) 0,073 0,385 0,834 0,990 0,874 0,408
N(R3s) 0,259 0,788 0,953 0,671 0,739 0,321
N(Rz6) 0,073 0,385 0,834 0,990 0,874 0,408
N(R,7) 0,080 0,407 0,860 0,982 0,867 0,403
N(R,s) 0,247 0,770 0,965 0,692 0,746 0,325
N(R,9) 0,259 0,788 0,953 0,671 0,739 0,321
N(R30) 0,151 0,597 0,993 0,864 0,806 0,360

Bang 8. Két qua ndi suy cho N(I) ciia chudi nhiét d
N(D fi I(t) N(D) fi I(t)

- - - 5,455 2,408 29,698
-5,455 - - 3,448 2,519 30,756
3,846 2,906 27,785 -5,000 -3,777 27,424
7,407 5,763 30,671 0,000 -0,649 28,315
-1,724 -2,221 27,867 1,754 2,192 29,636
3,509 3,190 30,441 0,000 -0,344 28,900
-1,695 -1,852 28,463 -3,448 -3,509 27,018
3,448 2,721 30,816 0,000 -0,425 27,881
-3,333 -3,248 28,058 1,786 1,817 29,018
-3,448 -3,295 27,078 1,754 1,813 29,526
8,929 4,999 32,025 1,724 1,808 30,033
-3,279 -3,292 28,529 -1,695 -1,698 28,508
-5,085 -3,584 26,997 1,724 1,701 30,002
5,357 2,471 30,229 -5,085 -3,344 27,064
-1,695 -2,496 28,276 3,571 1,753 29,509
-5,172 -3,632 26,501

Bang 9. Két qua ndi suy N(R) ciia chudi nhiét do
N(R) fi R(t) N(R) fi R(®)

- - - 60,00 10,554 4,422
-71,429 - - 0,000 1,581 4,063
200,000 164,048 7,921 12,500 7,587 4,841

0,000 -2,145 2,936 0,000 2,146 4,597
16,667 8,107 3,784 -33,333 -11,525 2,654
28,571 14,899 5,170 33,333 7,897 4,633
-11,111 4,126 4,165 0,000 1,588 4316
0,000 3,149 4,126 0,000 1,491 4,064
0,000 2,546 4,102 12,500 7,375 4,060
0,000 2,136 4,086 -11,111 1,334 4,832
12,500 6,634 4,799 12,500 6,991 4,053
0,000 2,951 4,633 11,111 7,193 4,815
-33,333 -10,748 2,678 -10,000 1,662 5,360
16,667 5,890 3,706 -11,111 1,099 4,575
14,286 6,709 4,268 0,000 1,050 4,044
-37,500 -11,871 2,203
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Bang 10. Két qua ndi suy gia tri cia chudi nhiét d tir md hinh dé nghi

T(x,y) F(x,y) T(x,y) F(x,y)

[24; 31] - [25;33] [25,276; 34,120]
[25;27] - [26; 34] [26,692; 34,120]
[24; 30] [19,863; 35,706] [24; 33] [22,582; 34,819]
[26; 32] [27,736; 33,607] [24; 33] [23,718; 32,912]
[25; 32] [24,083; 31,651] [26; 32] [26,982; 32,290]
[25; 34] [25,270; 35,611] [25; 33] [24,584; 33,216]
[25; 33] [24,298; 32,628] [24; 32] [22,954; 31,081]
[26; 34] [26,690; 34,942] [24; 32] [23,822; 31,941]
[25; 33] [23,956; 32,160] [24; 33] [24,186; 33,850]
[24; 32] [22,992; 31,163] [25;33] [25,472; 33,579]
[26; 35] [27,226; 36,823] [25; 34] [25,219; 34,848]
[25; 34] [23,896; 33,162] [24; 34] [23,148; 33,867]
[25; 31] [24,319; 29,674] [25; 34] [25,427; 34,577]
[26; 33] [26,523; 33,935] [24; 32] [23,020; 31,108]
[25; 33] [24,008; 32,545] [25;33] [25,467; 33,551]
[25; 30] [24,298; 28,704]

dé nghi 1a t6t nhit. Do d6 nghién ctru sit dung mod
hinh dé nghi va toan b dit lidu dé du bao cho 5 ngay
tiép theo. Két qua thyc hién dugc trinh bay trong
Béng 12.

Béng 11. Gia tri MAPE ctia cac mo hinh o

4.2. Két qua thuc hién

Thuc hién theo cac budc da dé nghi cho hai tap
dir ligu, ta c6 gia tri MAPE trong Bang 11.

Mo hinh VN30 SJC o |
M5 hinh dé nghi 0,005 0,002
ARIMA 0,012 0,007 ©
Abbasov-Mamedova (2013) 0,835 0,294
Vovan (2019) 0,741 0,252 "
1050 1 1 | | | | |

Bang 11 cho thdy MAPE ctia m6 hinh dé nghi c6
gia tri nho nhat cho ca hai tap dir li¢u, nén mo hinh

Bang 12. Két qua du bo cho 5 ngay tiép theo

15 2 5 kil %
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Hinh 2. Db thi ciia dir liéu cb phiéu VN30

Dir liéu Bién Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
VN index Dudi 1101,55 1101,12 1100,42 1099,44 1098,15
Trén 1119,82 1121,72 1123,79 1126,08 1128,63
3JC Duéi 69,79 69,87 69,96 70,04 70,12
Trén 70,62 70,70 70,77 70,84 70,91

G g p )

s (57 Va1 Ca0 nhat

64 L 1 1 |

0 10 20 kil 4

El 60 n

8

Hinh 3. Db thi caa dir liéu gia vang SJIC

Cac gia tri thyc té, du bao ctia VN index va SJIC

duoc minh hoa 1an lugt boi Hinh 4 va Hinh 5.
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Hinh 5. Do thi dw bao gia vang SJC cho 5 ngay
tiep theo

C6 thé thay tir Hinh 4 rang du bao gia c6 phiéu
VN30 co su tang nhe sau thoi gian c6 xu hudng bi
giam xudng. Trong khi do, tir Hinh 5 du bao gia
vang thip nhét va cao nhit dang c6 xu hudng ting
manh. Hon nira, sy khac biét giira gia th?ip nhét va
gi4 cao nhat hau nhu c6 sy thay ddi twong ddi cao.
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5. KET LUAN

Tir mot chudi thoi gian khoang, nghién ctru da
tach thanh chudi thoi gian tim va chudi thoi gian sai
s6. Do d0, viéc du bao cho chudi thoi gian khoang
6 thé duge thyuc hién thong qua hai chudi thoi gian
diém. Vi mdi chudi thoi gian diém, nghién ctu
chon tap nén 12 sy bién d6i phﬁn tram giita hai gia
tri lién tiép. Tap nén nay sau d6 dugc chia thanh cac
khoang khéng bang nhau véi mét sé lwong thich hop
dwa vao mirc d6 bién dbi nhiéu hay it cac phan tir
trong chudi. Mdi phan tir sau d6 dugc thiét lap mbi
quan hé mo vai khoang durge chia dé tir d6 xay dung
nguyén tic du bao. Két hop cic van dé trén, mot
nguyén tic du bao cho chudi thoi gian khoang dugc
dé nghi. M6 hinh dé nghi di duogc kiém tra trén hai
chudi thyc té: chi s6 VN30 va gia vang SIC. Két qua
cho thiy mo hinh dé nghi cho két qua tot hon cac
md hinh phd bién gan day.
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