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ABSTRACT

based on the improvements in building universe set, the relation of each
element in series and the principle for defuzzification, this paper is to
propose a time series interpolating model. The parameters in the
proposed model are considered so that they can be applied in reality and
are illustrated for specific steps by the numerical example. The proposed
model has more advantages than some existing models by a lot of the
considered benchmark data. It is also applied in forecasting salty peak for
a coastal province in the Mekong Delta. This application also shows the
potential of the proposed model in forecasting.

TOM TAT

Dua trén nhitng cdi tién trong viéc xay dung tdp nen moi quan he cua
méi phan tir trong chudi va nguyen tic gidi mo, bai vzet nay dé xuat mot
mé hinh mo héa dir liéu chuoi thoi gian. Céc tham $6 trong mé hinh dé
nghi dugc xem xét dé c6 thé img dung trong thuc té va dwge minh hoa cu
thé qua cdc buce thyc hién boi vi dy so. M6 hinh dé nghi cé wu diém hon
mot sO mo hinh pho bién duoc sir dung hién tai qua nhiéu tap dir lieu
chudn dwoc xem xét. N6 ciing dwoc ap dung trong dw bao dinh man cho
mét tinh ven bién Dong bang séng Ciru Long. Ap dung nay cting cho thcfy
tiém nang trong d bao ciia mé hinh dwrgc nghién ciru.

Trich dan: V& Van Tai, Nguyén Hu}‘lnh Luén, Lé Thj My¥ Xuan, La Thuén Btru va Lé Thi Thu Thuy, 2019.
Mot mo hinh mo héa chuoi thoi gian cai tien. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(4A):

92-100.

1 GIOI THIEU

Vi dit ligu ndy, hai mo hinh chinh duge st dung dé
du bao 1a hoi quy va chuoi thoi gian. M6 hinh hoi

Du béo 14 viéc tién doan nhitng két qua s& xay ra
trong tuong lai dya vao s6 liéu qua khir va mot qui
tac dugc thiét 1ap. N6 1a co s khoa hoc quan trong
cho nhiing ke hoach, nhing chinh sach, nhiing chién
luoc phat trién pha hop. Chinh vi vy, du bao ludn
nhén duogc sy quan tdm cua cac nha quan ly, cac nha
khoa hoc. Trong théng ké dé thiét 1ap mo hinh du
béo, chung ta phai dua vao sb liéu qua kht. Trong
cac loai dir liéu, chudi thoi gian duoc luu triy phé
bién va c6 nhu cau rat 16n trong thyc té cho du béo.
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quy c6 nhiing rang budc vé diéu kién cua dir liéu ma
trong thuc té rat kho thoa man, do 6 né c6 han ché
trong nhiéu trudng hop (Box and Jenkins, 1970;
Chen, 1996; Tai, 2018). M6 hinh chudi thoi gian
(TSM) dugc danh gia c6 nhidu vu diém hon nén
duge st dung rat phd bién ngdy nay. Nhiéu nha
nghién ctru dé st dung cac mé hinh TSM nhu tu hdi
quy (AR), mo hinh ty hdi quy trung binh trugt
(ARIMA) dé g dung trong kinh té, méi truong va
thuy van (Huarng, 2001; Chen and Hsu, 2004;
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Singh, 2007; Olivesia and Ludermir, 2014). Tuy
nhién, dé xdy dung dugc mé hinh TSM tbt thi dir
liéu phai dirg va sai s6 ciia n6 phai 1a on tring. Day
1a nhirg didu kién ma thuc & rit kho dé dap tng.
Do d6, nhidu truong hop cho két qua dy bao kém
khi sir dung cac mo hinh TSM. Mic du nhiéu tac gia
nhu Abreue et al. (2013), Oliveira and Ludermir
(2014) da b ging cai thién mo hinh ban dau, nhung
ho van con gap nhiéu kho khan dé thuc hién dy bao
hop 1y cho nhiéu dir liéu thue té. Cho dén nay, mot
mo hinh ¢6 thé dwoc danh gia t6t hon cac mé hinh
khac dua trén timg dit liéu cu thé ma khong phai cho
tat ca cac truong hop.

Mot van dé khac 1a cac mé hinh TSM truyén
théng khong thé giai quyét cac van d& du bao, noi
cac dit li€u lich st dugc trinh bay béng cac bién
ngdn ngit. Cac mé hinh chudi thoi gian mo (FTS) da
giai quyét nhugc diém nay. Cac mo hinh FTS duoc
phat trién theo hai huéng chinh. Hudng thir nhat 13
xdy dyung cac mé hinh tir dir lidu gbc va sir dung no
dé du bao cho tuwong lai mét cach truc tiép. Abbasov
and Mamedova (2003) (md hinh AM) va Tai (2018)
(mo hinh IFTS) da c6 nhiing dong gop quan trong
theo huong nay. Hudng thir hai la sy mo hoa dir liéu
gbc dé c6 duge mbi quan hé giita cac phan tir trong
chudi, sau d6 ap dung cac mé hinh du bao da biét
cho dir liéu da mo hoa nay. Hudng nghién cliru nay
da va dang duoc rat nhidu nha thong ké quan tam,
trong do Song and Chissom (1993) 1a nhiing nguoi
tién phong. Bai bao nay thuc hién nghién ctru FTS
theo hudng thit hai.

Theo huéng thir hai, md hinh FTS thong thuong
bao gdm ba giai doan: (i) xéc dinh tap nén tir dir liéu
goc chia khoang cho tap nén va tim sb luong cac
phan tir cho mdi khoang; (ii) xdy dung cac mbi quan
hé mo, va (iii) giai mo. Ddi véi (i), nhiéu tac gia da
sir dung gi4 tri nho nhat va gia tri 16n nhit cia dir
liéu ban dau dé xac dinh tap nén (Chen, 1996; Chen
and Hsu, 2004). Ngoai ra, Huarng (2001), Huarng
and Yu (2006) da dé xuit hai ky thudt méi dé xac
dinh cac khoang ciia tip nén dya trén gid tri trung
binh va phan phdi ciia toan chudi. Mot cach khac dé
xay dung tap nén 1a dya trén sy thay d6i dit lidu gitra
cac khoang thoi gian lién tiép hodc ty 1¢ phan trim
thay doi (Abbasov and Mamedova, 2003). Nhiéu
tac gia khac da chia s6 tap mo bang cach kiém tra
trong nhiéu truong hop dé c¢6 cac thong sd danh gia
thich hop cho ting dir liéu ma khong phai la mot quy
tdc chung cho tat ca cac trudong hop (Singh, 2007;
Eren et al. 2014). S6 luong tap md va cac phan tu
cua ching ciing dugc dé xuét dua trén cac thuat toan
k — trung binh, thuat toan di truyén va thuit toan
phén tich chum mo (Zhigiang, 2012). Mac du da co
nhiéu tac gia thao luan vé van dé nay, nhung cho dén
nay su lya chon td1 wu van chua dugc tim tha“iy. DPbi
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véi (ii), mot sb nghién ctru da duoc thuc hién, Song
and Chissom (1993) da stir dung cac phép toan ma
tran, Chen (1996) va mot s6 nha nghién ctru khéc st
dung bang nhom quan h¢ m¢. Trong khi do, Aladag
(2012) da s dung mang than kinh nhan tao dé xac
dinh mdi quan hé mo. Péi véi (i), hau hét cac
nghién ctru sir dung phuong phap trong tim dé thuc
hién (Chen, 1996; Huarng, 2001; Huarng and Yu,
2006).

Bai bao nay dong gop cho ba giai doan (i), (ii)
va (iii) dbi voi mo6 hinh FTS. Dbi vai giai doan (i),
sau khi chuan hoa dir liéu, bai viét tim tri tuyét doi
phan tram su bién ddi cua hai gia tri lién tiép. Tap
nén duoc ldy 13 gia tri min va max cua cac gia tri
nay. Cho giai doan (ii), dua trén nghién ctru cua
(Chen and Hung, 2015; Tai and Thao, 2018), ching
t6i dé xuat mot nguyén tic mai dé tim cac mdi quan
h¢ mo. Day cing la dong gop quan trong cua nghién
clru ndy vé mit 1y thuyét. Mot quy tic gidi mo méi
ciing dugc thiét 1ap trong bai bao nay. bay 1a su
dong gop cho giai doan (iii) ciia mo hinh chu01 thoi
gian mo. Két hop tat ca cac cai tién, bai viét nay dé
nghi mé hinh m¢ héa dir liéu chudi tdt hon so véi
cac mo hinh hién c6 thong qua nhiéu bo dir liéu khac
nhau dugc xem xét. Mot dong gdp quan trong cua
mé hinh nay 1a viéc ing dung mé hinh dé nghi du
bdo dinh méan tai hai tram do chinh cta tinh Tra
Vinh. Ung dung nay c6 thé 4p dung tuong tu cho rat
nhiéu van d¢ thuc té khéc.

Phan tiép theo cua bai bao dugc cau truc nhu sau:
Phan 2 xem xét mot s6 khai niém co ban vé mé hinh
FTS, d& xuit md hinh mdi va mot sd van dé lién
quan dén mo hinh nay. Phan 3 minh hoa thuat toan
de nghi va so sanh n6 v6i cac mo hinh khac qua mot
so b6 s6 lidu chuan quan trong. Mot tmg dung thyc
té duoc trinh bay trong Phan 4. Cudi cung 13 phan
két luan cua bai viét.

2 MOT SO PINH NGHIA VA THUAT
TOAN PE NGHI

21

Pinh nghia 1. Cho Ula tap nén, U= {u1, uy, ...,
up}. Tap mo 4 cta U dugc dinh nghia nhu sau:
A={ g ) u1, 14 2) U oo prg (up )i}, (1)

trong do: 14 (u;) 1a ham thudce, w4 (u;):U—{0,1],

Mot s6 dinh nghia

4, (u,) cho biét mic do lién h¢ cua u; trong A,
M4 (u;)0,1], 1<i<n.

Pinh nghia 2. Cho X(¢), (t=1, 2, ...) 1a tap nén
voitapmd g, (u,), (i=1,2,...) va F(r) la tap hop
cac giatri u,(u,), (i=1,2,...). Khi d6 F(r) dugc
goi la chudi thoi gian mo (FTS) trén X(7).
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Pinh nghia 3. Cho mét chudi dir liéu thyc té
{X;} va gia tri du doéan twong Ung {X;},i=1,2, ...,
n, khi d6 ta c6 cac tiéu chuan sau dé dénh gia cac mo
hinh FTS:

Binh phuong sai sé trung binh:

12 2

MSE="Y (%i-xi) . @

i=1

tuyét a6i

11 [ |Xi=x
maE=-3 | TN (3

Sai 5O trung binh:

Sai sb phan trim tuyét dbi trung binh:
11 [ |[Xi-x)

MAPE=—Y |———"l100| (4)
ni=| Xi

Khi thyc hién dy bao, md hinh nao ¢6 céc ti€u
chuan trén cang nho thi n6 cang tot.

2.2 Thuit toan dé nghi

Cho chudi thoi gian {X;,¢=1n|. Dua vao bai

toan phan tich chum, mé hinh FTS duoc dé nghi voi
6 bude nhu sau:

Budc 1: Tim phan tram bién doi dit liéu giita hai
thoi gian lién tiép.

Y:{YleYtH:XH)l(t_Xt.IOO, tzl,nl} 5)

Budre 2: Xac dinh s6 chum thich hop cho tap ¥
bdi cac bude sau:

Bude 2.1: Khéi tao ddy trong tim ban dau
Z(O):{vgo),vgo),...,vglo)}z{Yz,Y_?,,...,Yn} va mot sb
duong & rat nho.

Buorc 2.2: Cap nhat day trong tam theo cong thirc

(6):
S K l[vl(f) v(.t)],v(t)

(e+1) _j=2 It

A =

SRR
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Voi dg=— 2% d(vl(t),vg.t)) I3 trung binh céc

”("‘1)i<j

khoang cach Euclide cta cac diém dit liéu va A la
mot s nguyén phu thudc vao d.

Trén thuc té, A xac dinh sb khoang chia cia tap
nén. Néu 1—0 thi tap dir lidu co kich thudc n s&
c6 n khoang chia. Nguoc lai, néu A—w thi tap dir
lidu ¢6 duy nhit mot khoang chia. Trong bai viét
nay, ching t6i chon A=d;/48.

Buée 2.3: Lap lai Bude 2.2 cho dén khi

mgxd[v(t) v(~t)]<s.

i
i J

Sau khi cac budc 1ap két thiic, mdi phan tir trong
dir liéu s& hoi tu vé phan tir dai dién ciia chum ma
phﬁn tor 6 thude. Khi thudt toan dung lai, ching ta
s& co k phan tir dai dién twong tmg v6i k chum can
phan tich.

Bugre 3: Xac dinh cac phan tir thudc vao trong
tdm cho moi chum bang thuat toan phan tich chum
k-trung binh nhu sau:

Buée 3.1: Chia phan tir thanh & chum véi sd
lugng phan tir thugc mi chim ban dau duoc Iy tir
ket qua 6 Budc 2. Tinh trong tdm ciia moi chum.

Bude 3.2: Tinh khoang cach tir mdi phan tir dén
trong tim cta mdi chum. Néu khoang cach tir mot
phan tir dén trong tdm ciia chum né dang thudc la
nho nhét thi ta giit phan tir 46 trong chim ban dau.
Néu ton tai mot chum khac ma khoang cach tir phin
tir dang xét dén trong tAm cua chum d6 13 nho nhét
thi ta gan phan tir dang xét vao chum nay, bo phan
tir trong chum né dang thugc. Néu phan tir dugc
chuyén dén chum khac thi phai tinh lai trong tim cta
hai chim méi c6 su thay dbi.

Budce 3.3: Lap lai budc 32 cho dén khi khoang
cach tir mét phan tir bat ky dén trong tdm chum né
dang thugc nho hon khoang cach dén trong tam cac
chum khac.

Sau khi thuat toan k-trung binh két thuc, s6 phan
tir cu thé va trong tim ¢; (i=1.k) cta mdi chum s&
duoc xac dinh.

Budée 4: Xac dinh tap nén U cho dir liéu dua
vao cong thirc:

c,—c¢ ¢, —C,
Uz{cl— 2 L. 4L “}.

2 2

Chia tdp nén U thanh k khoang nhu sau:
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U = [Cl_ﬂ;ﬂ),
2 2

Cj_1+¢i ¢j+e
Uiz[y.liwl

; j i=2,k-1,
2 2

| Ck—1%Ck . ., , Ck=Ck-1
U P { 5 3Ck 5 }

Budc 5: Xac dinh cac tip mo A, twong Gmg véi

cac khoang U, va cac moi quan hé mo nhu sau:

1.5 .o
Alm khl l:l
7+7
jat| a2
Ti=Ai— f 05 Khi 2si<k, @)
lai1| ai] [asi]
1.5 .o
Akﬁ khl l:k
7.,,7
k1| ak|
trong d6: a, 1a diém gitta cia A4 va
Aue -1 khi a;<0
I khi a0
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Bude 6: Dy béo cho tap Y theo quy tic:

FY, =T néuY eU, i=lk; t=2n

Budre 7: Tinh toan gia tri dy bao /X, theo cong
thirc:

FXHl:(%H].Xt, t=Ln.  (8)

3 Vi DU MINH HQA VA MOT SO PANH
GIA

3.1 Vidu minh hoa

Trong phan nay dit liéu tuyén sinh (Enrollment)
cua truong Pai hoc Alabama (1971-1992) duoc su
dung dé minh hoa cho thuat toan dé nghi. Dt li¢u
nay da dugc st dung trong nhiéu nghién ctru vé mé
hinh FTS nhu Song and Chisson (1993), Chen
(1996), Huarng (2001), Singh (2007), ... N6 thuong
duoc 1€iy lam dit liéu chudn dé dé so sanh hiéu qua
clia cac md hinh FTS. Bay budc ctia mo hinh d& nghi
duogc trinh bay nhu sau:

Budée 1: Tinh phan trim bién d6i Y cua chudi
gitra hai ndm lién ti€p, ta c6 Bang 1.

Bang 1: Phén trim bién ddi Y giira hai nim lién tiép ciia dir liu Enrollment

Nim Thure té Y Nim Thue té Y
1971 13055 - 1982 15433 —5,8274
1972 13563 3,8912 1983 15497 0,4147
1973 13867 2,2414 1984 15145 —2,2714
1974 14696 5,9782 1985 15163 0,1189
1975 15460 5,1987 1986 15984 5,4145
1976 15311 —0,9638 1987 16859 5,4742
1977 15603 1,9071 1988 18150 7,6576
1978 15861 1,6535 1989 18970 45179
1979 16807 5,9643 1990 19328 1,8872
1980 16919 0,6664 1991 19337 0,0466
1981 16388 —3,1385 1992 18876 —2,3840

Buwére 2: St dung thudt toan tim s chum thich
hop cho 21 phan tir cia Y. Sau 12 budc lip, ching
ta c¢6 day trong tam méi nhu sau:

3,8970 1,8955 5,9572 5,3882 -0,9637 1,8948 1,8948

5,9572 0,4366 -3,1368 -5,8274 0,4366 -2,3282 0,1586
5,3882 5,3882 7,6576 4,5140 1,8948 0,1586 -2,3282
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Vi ¢6 13 trong tdm khac nhau nén chudi duoc
chia thanh 13 chum.

Budre 3: Sir dung thuét toan phén tich chum 13-
trung binh d¢ xac dinh cac phan tir va tinh trong tam
cho moi chum ta dugc két qua nhu Bang 2.
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Bang 2: Céc phin tir va trong tim ciia 13 chim
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Chum Phin tir Trong tam (ci)
1 {—5,8274} —5,8274
2 {—3,1368} —3,1385
3 {—2,2714, —2,3840} —2,3277
4 {—0,9638} —0,9638
5 {0,1189, 0,0466} 0,0827
6 {0,6664, 0,4147} 0,5405
7 {1,9071, 1,6535, 1,8872} 1,8159
8 {2,2414} 2,2414
9 {3,8912} 3,8912
10 {4,5179} 4,5179
11 {5,1987, 5,4145, 5,4742} 5,3625
12 {5,9782, 5,9643} 59713
13 {7,6576} 7,6576
Budc 4 VoI ¢ —-58274,c) = -3.1385, Us={-0.4405;0.3116), Ug=[0.3116;1.1782),

¢1p = 59713 va ¢13=7.6576, ta xac dinh duogc tap

nén cho dit liéu Y nhu sau:

€.
2 9

Uz[cl q3+"13;"12 }:[—7.1719; 8.5008] .

Chia U thanh 13 khoang Uy, U, ..
két qua:

., U13 duogc

Up=[~7.1719;-4.4830), Up=[-4.4830;-2.7331),
Us=[-2.7331;-1.6457), Ug=[-1.6457;-0.4405),

Bang 3: Cacgiatriaiva Ti

U7={1.1782;2.0287), Ug=[2.0287;3.0663),
Ug=[3.0663;4.2046), Uy (=[4.2046;4.9402),
U11=[4.9402;5.6669), U12=[5.6669;6.8144),

U13=[6.8144;8.5008].
Buéc 5: Xac dinh cac tip mo 4, tuong Gng véi
cac khoang U; vatim cac diém giita a,, i=1,13. Sau

do, tinh toan cac gia tri 7; theo cong thirc (7). Cac
két qua duoc trinh bay tai Bang 3.

Chum Tap mo a, T Chum Tap mo a, T,
! 4 _58274  —48359  ° 4 25475 23756
2 4, —3,6080 —33822 4, 36354 34442
3 4 21894  —18611 10 4y 45724 44394
4 4, —1,0431 —02236 1 4, 53035 5,906
> 4 —00645  —0,1200 12 4, 62407 62537
6 4 0,749 02125 13 4 76576 7,118
7 4, 1,6035 13413

Buéc 6: Giai mo cho tap Y.

Vi 1»=3.8912 thudc vao khoang U7 nén

96

FY»=T7=1.3413. Tuong tu, ta tinh dugc FY3, ..
FYay. Két qua dugc trinh bay tai Bang 4.

X
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Bang 4: Két qua mo héa dir liéu Enrollment ciia thuit toan dé nghi

Thuc té Y FY FX Thuc té Y FY FX
13055 - - - 15433 —5,8274 —4,8359 15595
13563 3,8912 3,4442 13505 15497 0,4147 0,2125 15466
13867 2,2414 2,3756 13885 15145 —2,2714 —1,8611 15209
14696 5,9782 6,2537 14734 15163 0,1189 —0,1200 15127
15460 5,1987 5,2906 15474 15984 5,4145 5,2906 15965
15311 —0,9638 —0,2236 15425 16859 5,4742 5,2906 16830
15603 1,9071 1,3413 15516 18150 7,6576 7,1188 18059
15861 1,6535 1,3413 15812 18970 4,5179 4,4394 18956
16807 5,9643 6,2537 16853 19328 1,8872 1,3413 19224
16919 0,6664 0,2125 16843 19337 0,0466 —0,1200 19305
16388 —3,1385 -3,3822 16347 18876 —2,3840 —1,8611 18977

Buwée 7: Dy bdo

Str dung cong thuec (8), ta tinh dugc:
FXp= @ﬁ-l . X1=13505.
100

..., FXpp. Cac két
qua ciing duoc trinh bay tai Bang 4.
3.2 M@t s6 danh gia

Tuong tu, ta tinh dugc FX3,

Bén canh dit liéu Enrollment, bai viét nay st
dung nhiéu tap di liéu chuin khac nhau dé so sanh
mo hinh dé nghi véi cac md hinh phd bién khac. Do
1a cac tap dit liéu Actual va NYSE. Pay la nhitng tap
dir lidu phd bién duoc st dung dé danh gia hiéu qua

clia cdc mo hinh trong nhiéu bai bao (Tai, 2018).
Mai tap dir liéu dugc chia thanh 2 phan: Tap huan
luyén va tap kiém tra voi ti 1& lan luot 12 80% va
20%. Tap huén luyén duoc sir dung dé xay dung cac
mo hinh khac nhau, trong d6 ¢6 mo hinh dé nghi.
Tap kiém tra duoc sir dung dé danh gia hiéu qua cia
viéc mo hoa. Du béo tir sb lidu gbe, s liéu mo hoa
cho m6 hinh ARIMA (ARIMAR, ARIMAP), du bao
tir s& liéu gbe, sb liéu mo héa cho mé hinh AM
(AMR, AMP), dy bao tir s6 liéu gbc, sb liéu mo hoa
cho mé hinh IFTS (IFTSR, IFTSP) dé so sanh vai
s6 liéu thuc cua tap kiém tra.

Két qua thyc hiép cua tap huén luyén dugc cho
bdi Bang 5 va tap kieém tra dugc cho boi Bang 6.

Bang 5: So sanh md hinh dé nghi va cic mé hinh khac cho tip huin luyén

Dir li€u Phwong phap MAE MAPE MSE
Chen 611,320 3,869 519885
Singh 275,200 1,705 102719
Enrollment Heuristic 488,910 3,101 310840
Chen-Hsu 259,590 1,633 104770
AM 552,780 3,368 399917
M5 hinh dé nghi 63,225 0,401 5857
Chen 12,546 8,860 238,85
Singh 6,859 4,911 62,537
Actual Heuristic 8,0540 5,576 98,544
Chen-Hsu 10,940 8,190 164,160
AM 10,092 6,832 151,310
M5 hinh dé nghi 1,094 0,794 2,148
Chen 76,880 0,702 8257,224
Singh 37,650 0,343 1818,369
NYSE Heuristic 43,802 0,400 3016,226
Chen-Hsu 42,328 0,384 2635,617
AM 84,688 0,768 9558,289
Mo hinh dé nghi 4,233 0,038 38,317
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Bang 6: So sanh mé hinh dé nghi va cac md hinh khac cho tip kiém tra

Dit liéu Phuong phap MAE MAPE MSE
ARIMAR 1988,600 10,42 5838400
AMR 589,0860 3,592 481669,5
Enrollment IFTSR 548,710 2,855 390870
ARIMAP 299,09 1,575 149717
AMP 523,618 2,732 306607
IFTSP 390,133 2,054 250537
ARIMAR 15,919 7,399 380,78
AMR 15,766 7,908 404,69
Actual IFTSR 15,766 7,908 404,69
ARIMAP 13,932 6,639 333,32
AMP 35,865 16,912 1402,16
IFTSP 35,865 16,912 1402,16
ARIMA 180,612 1,581 40122,40
AMR 217,474 1,912 52185,98
NYSE IFTSR 217,474 1,912 52185,98
ARIMAP 165,870 1,450 37399,24
AMP 145,144 1,277 24332,03
IFTSP 145,155 1277 2433526

Bang 5 cho thy trong giai doan m& hoa cua tap
huén luyén, md hinh d& nghi ludn cho két qua tbt
nhit véi ca 3 bo dit liéu. Bang 6 cho thiy véi tap
kiém tra cia ca ba bd sb lidu, khi st dung $6 liéu mo
hoéa tir mé hinh dé nghi, nhimg mé hinh dy bao déu
cho két qua t6t hon mé hinh gbc (ARIMAP, AMP,
IFTSP), trong 6 ARIMAP cho két qua tt nhat véi
Enrollment va AMP cho két qua tot nhat voi Actual.

4 AP DUNG TRONG DU BAO PINH
MAN TiNH TRA VINH

Ddng bang séng Ctru Long ndi chung va tinh Tra
Vinh noi riéng la mét trong nhiing noi chiu anh
huéng ning né cta bién ddi khi hau. Trong cac anh
huong do, sy xam nhap man dugc xem la nghiém
trong nhat. N6 anh huong rit nhidu dén doi séng
nhan dan, viéc tr6ng trot va nudi thuy san. Pé han
ché tac hai nay, trudc hét ching ta phai c6 dwoc du
bao diing muc d6 sy xdm nhap man, tr d6 c6 bién
phap ddi pho phu hop. Céc s liéu vé dinh man 1a co
s& khoa hoc khong thé thiéu cho cac bién phap hiéu
qua déi pho voi sy xam nhap méan. Mac du dugc sy
quan tam cua cac nha quan ly va cac nha khoa hoc,
nhung viéc du bao xdm nhdp man cua tinh Tra Vinh
cling nhu cac dia phuong khac trong ca nudc con
nhiéu han ché. Trong phan nay, bai viét st dung dir
lidu qua khir (Bang 7) va mo hinh d& nghi dé dy bao
dinh man tai hai tram do chinh cua tinh Tra Vinh 1a
Cau Quan va Tra Vinh.
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Biang 7: S6 liéu dinh min (%o) tai hai tram do
chinh cua tinh Tra Vinh

Nim Céu Tra Nim Céu Tra

Quan Vinh Quan Vinh
2002 6,3 7,9 2010 11,8 10,8
2003 7,9 11,3 2011 8,3 11,1
2004 10,6 8,3 2012 4.4 9,1
2005 10,9 10,7 2013 9,2 12,4
2006 9,7 9,0 2014 5,9 6,0
2007 8,9 9,5 2015 8,5 8,9
2008 10,0 9,9 2016 10,4 10,7
2009 6,3 9,9 2017 11,5 11,7

Viéc thyc hién dugc chia thanh hai giai doan nhu
sau:

i) Danh gid mé hinh: Chia dir li¢u ban déau thanh
tap huan luyén va tap kiém tra véi ti 1¢ 1an luot 1a
80% va 20%. Mo hoa dit liéu tap huan luyén bang
mé hinh d& nghi, sau d6 st dung cdc md hinh
ARIMA va AM dé du béo trén s liéu gbe va sé lidu
m¢ hoéa cho tap kiém tra. Két qua thyc hién dugc so
sanh cho cé hai tap huin luyén va kiém tra.

ii) Dw bdo: Sir dung toan bo dir liéu dé mod hoa
bang mo hinh d& nghi. Sau d6, ding mé hinh
ARIMA trén b sé liéu nay dé du bao dinh mén tai
céc tram do cho dén nam 2025.

Thuec hién i) trén tap huin luyén va tap kiém tra,
ta lan luot c6 Bang 8 va Bang 9
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Bang 8: Két qua thuc hién cho tip huin luyén

cua hai tram do

Tram Phuong phap MAE MAPE MSE
ARIMAR 1,770 24,887 5,146
AMR 4,360 62,285 19,096

Chu Quan IFTSR 4,360 62,285 19,096
ARIMAP 1,212 15,622 1,811
AMP 3,435 55,084 12,714
IFTSP 3,435 55,084 12,714
ARIMAR 0,791 8,575 1,061
AMR 2,880 32,861 11,260

Tra Vinh IFTSR 2,880 32,861 11,260
ARIMAP 1,051 11,692 1,702
AMP 2,595 31,396 9,425
IFTSP 2,758 37,498 12,025

Bang 9: Két qua thuc hién cho tip kiém tra cia

hai tram do

Tram Phwong phip MAE MAPE MSE
ARIMAR 2,537 23,659 8,343
AMR 2,633 25,629 7,296
Chu Quan IFTSR 2,633 25,629 7,296
ARIMAP 1,332 11,957 3,830
AMP 3,431 32,678 13,579
IFTSP 3,431 32,678 13,579
ARIMAR 3,110 31,562 11,887
AMR 7,433 69,526 60,896
Tra Vinh IFTSR 7,433 69,526 60,896
ARIMAP 0,960 8,963 1,312
AMP 6,508 60,419 48,557
IFTSP 7,084 65,861 57,061
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Béng 8 va Bang 9 cho thiy sé liéu dy bao dinh
min tai tram do CAu Quan trén tap hudn luyén va tap
kiém tra theo mé hinh d& nghi déu cho két qua t6t
nhét. D6i voi tram do Tra Vinh, mac du sb liéu du
bao trén tap huan luyén cta mo hinh dé nghi khong
phai 1a tot nhat nhung trén tap kiém tra thi no dat
dugc két nay. Chinh vi vay, mé hinh ARIMAP duoc
chon dé du bao cho tuong lai.

Str dung toan bo dir liéu dé mo hoa tir mo hinh
dé nghi, lay s6 liéu nhan dugc tir két qua nay du bao
dinh man dén nam 2025 cho hai tram béng mo hinh
ARIMA, ta c6 dugc Bang 10.

Béang 10: Két qué du bao dinh man tai cic tram

do
Niim Céu Quan Tra Vinh
2018 11,205 11,727
2019 11,446 11,761
2020 11,687 11,795
2021 11,929 11,829
2022 12,170 11,863
2023 12,410 11,897
2024 12,652 11,931
2025 12,893 11,965

Bang 10, Hinh 1 va Hinh 2 cho thay dit liéu dinh
man & ca hai tram khong co6 sy bién dong nhiéu, ¢6
xu huéng tang trong nhirg nam tiép theo. Trong do,
dinh mn tai tram do Cau Quan dugc du béo la tang
manh hon.

Dy bdo

Hinh 1: D6 thi dinh mén thye té va dy bso tai tram Ciu Quan

Mic du két qua thyuc hién tir tap kiém tra (Bang
9) cho thay mo hinh dé nghi c6 do tin cdy twong doi
tot, tuy nhién chung ta can phai so sanh tir so li€u
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thuc té twong lai méi c6 thé danh gia dugc hiéu qua
thuc sy ciia mo hinh dé nghi.
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== == Dy bdo

Hinh 2: D6 thi dinh min thye té va dw bao tai tram Tra Vinh

5 KET LUAN

Bai bdo nay dé nghi mot md hinh mo hoa dir liéu
chudi thoi gian dua trén cai tién tir nhimg budc
chinh ctia cac mo hinh hién tai. Cac budc cua mod
hinh dé nghi dugc trinh bay cu thé vé mit Iy thuyét
va dugce minh hoa chi tiét trén sb liéu thuc. Thong
qua cac tham s6 MSE, MAE va MAPE, thuc hién
cho nhiéu bo sb liéu chuan, mé hinh dé nghi da cho
két qua tét hon cac mo hinh dang duoc st dung phd
bién. Ap dung thyc té ciia mé hinh dé nghi co6 thé
thyuc hién twong tu trong du bao cho rat nhiéu van dé
thyc té khac. Piéu nay di minh chimg cho y nghia
clia van dé dugc nghién ctru. Trong twong lai, ching
t6i tiép tuc thr nghiém mo hinh dé nghi dé du bao
cho nhiéu van dé thuc té dang doi hoi cap thiét.
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