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ABSTRACT

This study is to propose using the overlap distance to evaluate the
similarity of two intervals. Based on the distance and cluster analysis
problem for discrete elements, the study has built the forecasting model
for time series with interval data. The proposed model is presented in
detailed steps, and is illustrated by the numerical examples. It is also
applied in forecasting the salty peak at stations of the main rivers in Ca
Mau province. The proposed model can be quickly implemented by a
procedure established in the software Matlab.

TOM TAT

Nghién ciru nay dé xudt sir dung khodng cdch chong ldp trong danh gid
sw twong tw cua hai khodng. Dya trén khodng cdach nay va bai toan phdn
tich chiim cho cdc phan tir roi rac, mé hinh di bdo cho chudi thoi gian
v6i dit liéu khodng dwoc xdy dung trong nghién ciu. M6 hinh d@é nghi da
trinh bay cu thé cdc budc va dwoc minh hoa boi mot vi du $6. N6 ciing ap
dung trong dy bao dinh man tai cac tram do trén cdac con séng chinh cia
tinh Ca Mau. Mé hinh dé nghi co thé thuc hién nhanh chong boi mot
chwong trinh dwoc thiét lgp trén phan mém Matlab.

1. GIOI THIEU

hién nay con nhiéu han ché (Abreu et al., 2013;

Du béo 1a sy tién doan nhitng van dé s& xay ra
trong twong lai dya trén mot co s& nao d6. bay la
mot van dé luén nhan dwoc sy quan tim cua nhiéu
nha khoa hoc, nha quan 1y béi vi nd ¢c6 mot vai tro
rat quan trong trong thuc té. Tuy nhién cho dén nay,
dy bao van 14 bai toan chua co 1oi giai cudi cing
(Abbasov & Mamedova, 2003; Tai, 2019). Trong
thdng ké, dua trén dit liéu qua khir, mo hinh dé du
béo cho tuong lai dugc thiét lap. DS véi dit ligu
dang chudi, hoi quy va chudi thoi gian 1a hai mo
hinh dugc 4p dung phd bién ngay nay.

Khi xdy dung mé hinh hdi quy, dit liéu phai thoa
nhitng diéu kién ma thyc té né rat kho dap ung. Vi
thé hiéu qua dy bao khi sir dung mé hinh hdi quy
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Chen, 1996). M hinh chudi thoi gian phat trién dya
trén sy déc thu cua dit liéu dang nay nham khéc phuc
nhitng han ché caa mé hinh hoi quy. N6 dugc phat
trién theo hai huéng: Chudi thoi gian mo va chudi
thoi gian khong mo. Chudi thoi gian khong mo dugc
str dung phd bién ngay nay véi mé hinh tiéu biéu 1a
ty hdi quy tich hop trung binh trugt (ARIMA) ma
cac tham sd dugc tim bang phuong phap Box-
Jenkins (Box & Jenkins, 1970). Tuy nhién, thyuc té
cho thay chudi thoi gian khéng mo ciing chi higu
qua khi dir liéu c6 tinh dung (Aladag et al., 2012;
Chen & Hsu, 2004). Thuc té dit liéu rat kho thoa
min diéu kién nay, nén dy bio cua cdc md hinh
chudi thoi gian khong mo thuong khong tot. Han
ché chinh ciia cac mé hinh chudi thoi gian khéng mo
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1a viéc du bao dya trén su lién két cia cac phan tir
bang mot biéu thie toan hoc ma khong co su linh
dong theo mare d6 ctia ngdn ngir tuy thudc vao tung
chudi (Eren et al., 2014). Bé khac phuc diéu nay
chudi thoi gian mo da duoc dé xuat. Chudi thoi gian
mo ciing dugc phat trién theo hai huéng (i) mo hoa
dir liéu dé tao ra sy lién két cua cac phan tu, sau dé
str dung Mot mo hinh nao d6 dé du bao cho twong
lai tir cac s6 liéu da mo hoa va (ii) xdy dung mo hinh
truc tiép tir dit liéu ngudn dé du bao cho twong lai.
Theo huéng (i) ¢ rat nhidu nha thong ké quan tim
véi rat nhiéu cong trinh dugc cong bd lién tuc
(Huarng, 2001; Singh, 2007; Song & Chissom,
1993). Theo huéng (ii) hién co rat it cac mé hinh
dugc dé xuat. Theo hudng nay c6 hai mé hinh tiéu
biéu duoc d& cap trong cac ung dung gan day.
Abbasov and Manedova (2003) dé xuat mé hinh du
béo dan s6 nudc Ao. M6 hinh nay xay dung tap nén
1a gia tri 16n nhat va nho nhat cua dir liéu bién doi
hai thoi gian lién tiép va mdi quan hé mo cua thoi
gian twong lai v6i qua khir theo cap do ‘ngdn ngir cua
thang do Likert (7 cap d9). Nguyén tac du bao cua
mo hinh nay 14 13y dir liéu gan nhat cong cho su bién
dbi trung binh cua qua khir (dwong hodc 4m) ma néd
duoc thiét 14p tir hai budce trén. M6 hinh nay c6 hiéu
qué cho tap dit liéu dan s6 dwoc xét, nhung khong
hiéu qua cho cac tap dir liéu khac vi cac tham tham
s6 trong md hinh chua duoc xac dinh hiéu qua. Cai
tién mo6 hinh cua Abbasov and Manedova (2003),
Tai (2019) da dé nghi mot mo hinh chudi thoi gian
md. M6 hinh nay khong nhitng khao st cac tham sd
trong mé hinh cta Abbasov and Manedova (2003)
dé tim tham s6 t6i vu ma con dua ra mot quy tic du
bao mdi. N6 cling da chirng minh sy hiéu qua qua
nhiéu tap dir liéu ddi ching.

Cac mé hinh ¢ trén chi xay dung cho dir liéu
chudi thoi gian dang diém. Trong thuc té ching ta
Iwu trit nhidu chudi thoi gian dang khoang nhur nhiét
d6, lwong mua, huyét ap cua mot ngudi (Tai et al.,
2020). Hon nita khi du bao chung ta ciing mudn c6
két qua dang khoang tin cay thay vi dang diém. Thuc
té ndy doi hoi chung ta phai du bao dang khoang cho
chudi thoi gian. Theo sy hiéu biét ciia ching t6i, van
dé nay hau nhu chwa dugc quan tim. Trong truong
hop nay, cac gia tri hai ddu mut cta cac khoang nhu
hai chudi doc lap c6 thé sir dung, sau do sir dung cac
mé hinh dé ¢6 dé dy bao. Vi danh gia su tuong tu
cua cac khoang c6 nhitng d6 do riéng so véi cac
phan tir roi rac nén phwong phéap nay thudng gap
nhiéu han ché. Bai viét nay dé nghi d6 do duoc goi
1a khoang cach chdng lip dé danh gia sy twong tu
cua cac khoang, sau d6 dua vao bai toan phan tich
chum dé dé nghi mé hinh dy bao cho dit liéu khoang.
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Cu thé nghién ctru sir dung tap nén 1a sy bién d6i cua
hai khoang thoi gian lién tiép dugc chuan hoa vé
thang do 100. Str dung khoang cach chdng lap chia
tap nén thanh cac chum dé tir d6 xay dung mot
nguyén tac méi trong du bao.

Phan tiép theo ciia bai viét duoc trinh bay nhu
sau. Phan 2 trinh bay nhiing van d¢ lién quan. Mb
hinh d& nghi duoc trinh bay trong Phan 3. Vi du
minh hoa va ap dung cua mé hinh dé nghi dugc cho
trong phan 4. Phan 5 1a két luan cua bai viét.

2. MOT SO VAN DPE LIEN QUAN

2.1. Mot sé phép toan trén dir ligu khoang

Pinh nghia 1. Cho hai khoang
A= [a, é], B= [b, 6] Khi d6 ta c6 cac phép toan

sau:

A+B =[a+b,é+6],A— B =[a—6,é—b].
AB:[min{ab,aB, ab,éB},max{ab,aﬁ,éb,aﬁ}].

A_a/b) vei EZF;E}.
B B |b'h

2.2. Khoang cach ciia cac khoang
Cho 2 khoang c6 P - chiéu A va B:

")=([a.4].[3,,4,],-.[ 2,4, ]),
)=([bl.bl},[bz,bz],...,[bp,bp]),

Pinh nghia 2. Cic khoang cach phd bién gitra A
va B:

A:(al,az,.
B=(b1,b2,...,b"

Khoang cach Euclide:

1
P _ 2

d: (A B)= {Z[(& _bi)z +(& _bi)z]:| :
i=1

Khoang cach Hausdoff:

d,, (A B) =maxmin (d; (a,0')} .

b'eB

Khoang cach City-block:
P -
de(AB)=>(la —b|+|a b
i-1

Pinh nghia 3 Khoang cach chdng lap:
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do (A B)=D(A, B).[l—m} 1)
2r. +1

a
Voi
1 .
=2 la-al,
P =
O(AB) ladd chdng lap gitra hai khoang A

ra

va B.

D( A, B) la khoang cach Hausdorff.

Trong truong hop A va B la hai khoang moét
chidu: Az[a,é],Bz[b,ﬁ],daﬁ
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Khi d6 su chdng lap gitra A va B dugc xem xét
trong 5 truong hop sau:

(i) Néu A nam hoan toan trong B:
c,—¢,|l<r —r thi O(A B)=2r +1.
(i) Néu B nim hoan toan trong A:

lc, —c,|| < T, —r, thi O(A,B) =2,

(iii) Néu B chong l4p A va nim bén trai cua A:
r,=r,=0thi O(AB)=0.

(iv) Néu B chong lap A va nim bén phai cua A:
I, —t] <[c, =, <k, +1, thi O(AB)=r, +r, ~|c, —c,|.

(v) Néu B khong chong lp véi A va nam bén trai
hodc nam bén phai so véi A: |ca_¢b|2ra+rb thi

aza;é cb:b;6 ra=a;é,rb=b;b. O(A B) =[c, =G| ~(r,—1).
’ ' Do d6 cong thuc (1) dugc cu thé nhu sau:
(M
0
2r, i
(|ca—cb|+ra—rb)(1— 2rai1J (i)
do (AB)=1lc. —6y| (iif) @)
r,+n—[c,—¢|
(|Ca_cb|+ra_rb)(1_—;ra+l ] (iv)
c,—C|—(r,+r)
(|ca—cb|+ra—rb)(1—| ;|fa+1 b] (v)

2.3. Tham s6 d4anh gia mé hinh

Cho tap dir liéu X, va gia tri du bao twong g

)Zi , khi d6 dé danh gia mé hinh du béo ta c6 thé sir

dung tham s6 sai s6 phan tram tuyét ddi trung binh:
13X, =X,

MAPE == | =~ (3)

i=1

.100%

Cho mot md hinh duge xdy dung, tham sb
MAPE cang nhé thi mé hinh x4y dung s& cang t6t.
Khi xay dyng mé hinh du béo khoang thi tham s6
MAPE ctia m hinh s& duoc tinh 1a tong MAPE cua
hai bién.

3. THUAT TOAN PE NGHI
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Cho chudi s6 lieu X; =[a,,b;] twong ung voi
thoi gian t,,i =1, N. Thuat toan d& nghi bao gom 7
budc sau:

Buwéc 1: Chuén hoa dit liéu khoang trén thang do
100:

Y,=[4.8 ]i=1N,

. a.100 . b.100
trong d6 d; = 0= .
max {a, } max {b, }
I<i<N I<i<N

_ Buwdc 2: Tinh sy bién doi giita hai thoi gian lién
tiep

Z,=[l.h]=Y,,~¥,i=LIN 1
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_6| va hi :6|+l_éi'

véi Ii = aA'i+1

Buwéc 3: Tim s chim thich hop cho £ = {Z,
i=1N—1} béi thuat toan FCAI (Fuzzy
Clustering Algorithm for Intervals) nhu sau:

Bwéc 3.1: Thiét lap day trong tam
VO ={v1(°),v§°), VO } (2,,2,,.,Z, ) va ldy
gia tri £ =0,0001.

(0.0

VGi

@ (t-1

o 0)=1, ; t)=
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Budc 3.2: Xay dung day trong tdm mdi duoc
thiét 1ap tr cong thac

N-1 f(v“) vf))

v =y Vi =1L N -,
j=1 Z f (V(t) V(t))
k=1
trong do

exp| —d (v, v)/ o | khid (9,vi0) < ey (1),
0 khid (v, V) < ey (1),

=1,
Lot -1 f (v, v )

1

- > do (vi(o’,vﬁo)),a =

i<j

H=7"

1
Buéc 3.3: Tinhv = Hv“)
3.2 dén khi V< €.

2

[

v H Lap lai Buc

Buwoc 3.4: Tim sb phan tir caa V. Néu co ¢
phan tir trong V" thi ta chia Z thanh ¢ cham.

Buéc 4. Bit dau véi ma tran sau:
(0) _[ (0)}
U Hik exN-1”

véi 14, =1 néu khoang the k thudc chim i,

nguoc lai g4, =0.

Buéc 5: Xay dung ddy ma tran phan ving U ®
thong qua thuit toan IFCM (Interval Fuzzy c-
Means) sau:

Buwoéc 5.1: Tinh phén tir dai dién cho ting chum:

N-1

kZ: :ulk

1
Wi N-1

(:ulk)

k=1

,,ulkeU 9 1<i,j<cl<k<N-1.

Buwoc 5.2: Tinh cac binh phuong khoang cach
chong lap:

N-1

j
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[0 (4%f7) -]

i<j

Dy =d5 (W, ).

Buwéc 5.3: Thiét 1ap ma tran phan ving méi U ©
V6i cac phan tir duge tinh nhu sau:

- Néu D, >0 wi i=Lc thi
1
® _
My = 2
C
IS
=1 Djk
- Néu ton tai mot s6 hitu han diém D, =0 thi
49 =0 va tai cac diém con lai Dy, > Othi 20

1a ngAu nhién sao cho z ,ul(t)
=1

Buwéc 5.4: Tinh U = Hf (UO)-f (U “‘”)H.

voi £(UY)= Zzﬂ,”d (w;,z,).

i=1 k=1

Lap lai cac Bude 5.1, 5.2 va 5.3 cho dén khi
U<e.
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Buwoc 6: Tinh khoang mo
F(z)=[F(), F(hi)]ZZ;,u(t)ij.Vj,(i =1N-1)
=

va

trong dé

F()= Z/Jij 'Vlj va
j=1

F(h) =D V), i=LN-1
j=1

Budc 7: Mo hoa dir liéu qua khir va du bao cho
tuong lai:

Tdp 57, So 5A (2021): 94-103

F(Xi)Z(F(Zi1)+I;;)'E%{Xi} i=2N.
F(xNu):(YNm)m%{Xi}

100

4. Vi DU MINH HQA VA AP DUNG
4.1. Vidu minh hoa thuét toan
~ D& minh hoa cho thuét toan dé nghi, b¢ s6 ligu
v§ nhiét d6 & Ha Noi thoi gian tur ngay 26/4/2020
dén ngay 14/5/2020 duogc sir dung. Tap dir liéu nay
dugc cho trong Cot X caa Bang 1.

Bang 1. Thoi tiét Ha Noi tir ngay 26/4/2020 dén ngay 13/5/2020 va cac gia tri dwgc tinh tir md hinh dé

nghi

Ngay X Y Z Fz FX
26/04  [18;23] [64,29;63,89][67,86;83,33] [3,97;19,04] [-0,41;2,34] -
27/04  [19;30] [71,43;80,56] [-11,90;12,69] [-1,14;0,62] [17,88;23,84]
28/04  [20;29] [75;80,56] [-5,55;9,12] [-1,14;0,62] [18,67;30,22]
29/04  [21;29] [78,57;80,56] [-1,98;5,55] [-1,14;0,61] [19,67;29,22]
30/04  [22;29] [82,15;77,78] [1,58;-0,79] [-0,39;2,39] [20,67;29,22]
01/05  [23;28] [85,71,88,89] [7,93;6,74] [-1,04;0,86] [21,88;29,86]
02/05  [24;32] [92,86;88,89] [3,96;3,17] [-0,68;1,70] [22,70;28,31]
03/05  [26;32] [92,86;97,22] [3,96;4,36] [-0,94;1,10] [23,80;32,61]
04/05  [26;35] [96,43;100] [-0,79;7,14] [-1,04;0,86] [25,73;32,39]
05/05  [27;36] [100;97,22] [0,00;0,79] [-0,82;1,38] [25,70;35,31]
06/05  [28;35] [100;97,22] [2,77;-2,77] [-0,52;2,08] [26,76;36,50]
07/05  [28;35] [96,43;97,22] [-0,79;-2,77] [-0,52;2,08] [27,85;35,75]
08/05  [27;35] [92,86;97,22] [-4,36;0,79] [-0,37;2,43] [27,85;35,75]
09/05  [26;35] [92,86;94,44] [-4,36;1,58] [-1,04;0,86] [26,89;35,87]
10/05  [26;34] [92,86;94,44] [-1,58;1,58] [-0,38;2,42] [25,70;35,31]
11/05  [26;34] [89,29;80,56] [-5,15;-12,30] [-0,38;2,42] [25,89;34,87]
12/05  [25;29] [92,86;91,67] [12,30;2,38] [-1,15;0,61] [25,89;34,87]
13/05  [26;33] [24,67;29,22]

Céc budc cua thuat toan 1an luot dugce trinh bay
nhu sau:

Buwoéc 1: Chuén héa s6 lidu theo thang do 100, ta
duoc Cot Y cua Bang 1.

_ Budc 2: Tinh sy bién doi giita hai thoi gian lién
tiép, ta nhan dugc Cot Z cua Bang 1.

Buoc 3: Sau khi chay thuat toan FCAI, dir liéu
Z hoi tu vé hai trong tam:
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v, = vi;v |=[1,47;6,77]
v, = [v;;vg} =[-2,09;-1,59]

nén nd dugc chia thanh hai chum nhur minh hoa
bai Hinh 1.
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1

Probability
Q
5]

0 2 4 6 8 10 12 14
Cluster 1
1 - - - -
=
=
S 051 1
=
o
ol L ; . n
0 2 4 6 8 10 12 14 16 18
Cluster 2

Hinh 1. Sy hdi tu ciia Z thanh 2 chum
Buéc 4: Tir két qua ciia Budc 3, ta ¢6 ma tran phéan ving ban diu nhu sau:
yo_[11110111101000001
000010000101 11110

Buwéc 5: Xay dung diy ma tran phan ving U ® theo thuat toan IFCM. Qua 24 vong lap ta thu dugc ma
tran nhu sau:

047 0,26 0,26 026 048 029 039 032 029 036 044 044 048 029 048 048 0,2
053 074 0,74 0,74 052 071 061 0,68 0,71 0,64 05 0056 052 071 052 052 0,74

@) _

Két qua trén duoc minh hoa béi Hinh 2.
0.6 v T T

Probability

o 2 a & 8 10 12 14 16 18
Cluster 1
0.8
g 0.6
s os
o 0.2
9 o 2 4 6 8 10 12 14 16 18
Cluster 2
Hinh 2. Xic suit phan b dit li¢u vao 2 chim
Buwéc 6: Tinh khoang mo trong do
2
F(Z,)=|F(),F = V. 2
( 1) [ ) (hl)] ;ﬂ“ h F(,) :Zﬂ”'vlj =0,47.1,46+0,52.(—2,08).
=[-0,41;2,34] =

=-0,41
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2
F(h) =) V! =0,47.6,77+0,52.(-1,58)
j=1

=2,34

Tuong tw cho céc gid tri tiép theo cho dén khi hét
cac gia tri cua chuoi, ta nhan dugc Cot F(Z) cua
Bang 1. Khi d6 ta tinh dugc

13
m:l7 2. F( ):[ -0, 77149]
Buoc 7: Mo hoa dix liéu va du bao gia tri tuong
lai tiep theo:
F(X;):(F(Z )+Y ) L|<17{Xil}
100
_(-0,41+64,29).28 _17 88
- 100 Y
I RAL T
100
~ (2,34+63,89).36 25 84
- 100 -

i

/\ T— -
P e
o
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Tuong ty cho céac gi tri con lai dén di lidu thi
19

(Y1'8+m').rpiz<ix{xi'}

(o)

_(92,86-0,77).28
100

(Y +m")max{x/}

= (Xlg) _ 1065517

_ (91,67+1,49).36

- 100

=25,78

=33,53

Viy gia tri du bao cho ngay tiép theo la
F(Xy)=[25,78;33,54].

Céc két qua thyc hién duoc cho boi Cot F(X) cua
Bang 1. Khoang thuc té va du bao dugc thé hién boi
Hinh 3.

Hinh 3. P6 thi cho s6 liéu thuc té va du bao thoi tiét Ha N§i tir ngay 26/4/2020 dén 14/5/2020

Tinh tham s6 MAPE ctia mé hinh nhan duoc két
qua nhu sau:

100 & X
MAPE" = 7 ;% 0,94
X=X/
MAPE" —1002‘ ‘—1,58
=1

MAPE = MAPE" + MAPE" _
=0,94+1,58=2,52

Hinh 3 ciing nhu tham s6 MAPE cho théy mo
hinh thuc hién rat tot khi gia tri du béo rat gan vei
gia tri thyc te.

4.2. Ap dung

Phan nay sir dung mé hinh dé nghi dé du bao
khoang tin cay vé dinh man (%o) tai cac tram do
Ganh Hao va Ctra 16n cua tinh Ca Mau. S6 liéu thuc
hién lan luot dugc cho boi Bang 2.
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Bang 2. S6 ligu dinh man tai hai tram Cira Ién va Ganh Hao giai doan 2000-2017

Tdp 57, So 5A (2021): 94-103

Nam Ganh Hao Cira Lon Nam Ganh Hao Cura Lon
2000 315 29,6 2009 32,4 28,3
2001 30,8 29,4 2010 33,2 37,1
2002 30,5 34,4 2011 31,0 28,4
2003 33,8 35,1 2012 31,9 27,3
2004 32,6 34,3 2013 31,7 33,1
2005 33,5 36,1 2014 30,6 31,3
2006 32,6 31,6 2015 315 33,1
2007 32,2 32,9 2016 32,9 35,9
2008 31,4 31,5 2017 33,7 36,5
Bing 3. Khoang tin cay 95% cho sé li¢u dinh min tai hai tram do

Nam Ganh Hao Cira Lon Nam Ganh Hao Cua Lon
2000 (30,97; 32,03) (28,08; 31,12) 2009 (31,87; 32,93) (26,78; 29,82)
2001 (30,27; 31,33) (27,88; 30,92) 2010 (32,67; 33,73) (35,60; 38,63)
2002 (29,97; 31,03) (32,88; 35,92) 2011 (30,47; 31,53) (26,88; 29,92)
2003 (33,27; 34,33) (33,58; 36,62) 2012 (31,37; 32,43) (25,78; 28,82)
2004 (32,07; 33,13) (32,78; 35,82) 2013 (31,17; 32,23) (31,58; 34,62)
2005 (32,97; 34,03) (34,58; 37,62) 2014 (30,07; 31,13) (29,78; 32,82)
2006 (32,07; 33,13) (30,08; 33,12) 2015 (30,97; 32,03) (31,58; 34,62)
2007 (31,77; 32,83) (31,38; 34,42) 2016 (32,37; 33,43) (34,38; 37,42)
2008 (30,87; 31,93) (29,98; 33,02) 2017 (33,17; 34,23) (34,98; 38,02)

Tu Bang 2, nghién cau tién hanh uéc luong
khoang tin ciy 95% cho so liéu & hai tram. Két qua
ude lugng dugc cho bai Bang 3.

_ Khi st dung s6 liéu Bang 3 va 4ap dung mé hinh
dé nghi, ta c6 Bang 4 va Hinh 3 nhu sau:

Bing 4. S6 liéu mo héa ciia mé hinh dé nghi dinh man tai hai tram do

Nam Ganh Hao Cira Lon Nam Ganh Hao Cira Lon

2000 (30,93;32,06) (27,99;31,41) 2009 (31,83;32,96) (26,69;30,11)
2001 (30,23;31,35) (27,79;31,21) 2010 (32,63;33,76) (35,49;38,91)
2002 (29,93;31,06) (32,79;36,21) 2011 (30,43;31,56) (26,79;30,21)
2003 (33,23;34,35) (33,49;36,91) 2012 (31,33;32,46) (25,69;29,11)
2004 (32,03;33,16) (32,69;36,11) 2013 (31,13;32,36) (31,49;34,91)
2005 (32,93;34,06) (34,49;37,91) 2014 (30,03;31,16) (29,69;33,11)
2006 (32,03;33,16) (29,99;33,31) 2015 (30,93;32,06) (31,49;34,91)
2007 (31,73;32,86) (31,29;34,71) 2016 (32,33;33,46) (34,29;37,71)
2008 (30,83;31,96) (29,89;33,31) 2017 (33,13;34,19) (34,89;37,92)
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Hinh 3. S6 liéu thuc té va mé héa dinh min tai Ganh Hao (a), Cira Lén (b) ciia méd hinh dé nghi
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So sanh mo hinh dé nghi véi khoang cach chong
lap, khoang cach Hausdoff, khoang cach City-block
va phuong phap ARIMA (cho 2 chudi diu mut cua
cac khoang), ta c6 Bang 4.

Tdp 57, So 5A (2021): 94-103

nghi dé du bao khoang dinh man dén nim 2023 cho
hai tram. Két qua thyc hién dugc trinh bay ¢ Bang 5
va dugc minh hoa ¢ Hinh 4.

Bang 5. Dw bao dinh mén tai 2 tram do giai doan

Bang 4. Tham s6 MAPE ciia cdc md hinh 2018-2023
P . City- Nam Ganh Hao Cira Lon

Tram do Pe nghi Hausdoff block ARIMA 2018 (33,31, 34.37) (36.,50; 39.67)
Ganh Hao 0,20 120 207 571 2019 (33,49; 34,56) (38,09 41,40)
CiraLén 115 235 4,95 14,13 2020  (33,71:34,79) (37,26 40,49)

Bang 4 cho thdy mé hinh d& nghi c6 céc gi 2021 (33,73; 34,81) (36,94; 40,15)
tri MAPE nho nhét nén ¢6 két qua thuc hien tétnhdt 2022 (34,03, 35,12) (38,82; 42,19)
va két qua nay tét hon nhidu so véi cac md hinh con 2023 (34,05;35,14) (38,49; 41,83)

lai. Chinh vi vdy, nghién ctu sir dung mo hinh dé

‘Hinh 4. S6 ligu thuc té va dw béo tai tram do Ganh Hao (a) va Cira Lén (b)

Bang 5 va Hinh 4 cho thay két qua du béo tot vi
khoang du bao bao phu va rat sat vai thuc té. Trong
twong lai dén nam 2023, dinh man caa hai tram co
khuynh huéng tiép tuc ting.

5. KET LUAN

Nghién ctru da d& xuat mot md hinh dy bao cho
chudi thoi gian dang khoang. M6 hinh nay ¢6 nhiéu
cai tién tir chudi roi rac sang chudi khoang. Pau tién
1a viéc sir dung khoang cach chong lap lam do do
danh gia sy tuong ty cua cac khoang ma no6 c6 wu
diém hon cac khoang cach phd bién nhu khoang
cach Hausdoff, khoang céach City-block va khoang
céch Euclide. Thir hai 1a viéc sir dung dir liéu bién
d6i ctia chudi 1am tap nén thay vi di liéu goc. Cudi
cung 13 sy cai tién bai toan phan tich chim md cho
phan tir rdi rac ap dung cho dit liéu khoang dé tir d6
dé xuit nguyén tic du bao méi. M6 hinh dé nghi c6
thé thuc hién hiéu qua trén s liéu thuc qua chwong
trinh duoc thiét 1ap trén phan mém Matlab. Vi du
minh hoa va 4p dung cho thay su hop 1y ctia mé hinh
dé nghi.
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