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TOM TAT - Bdi toan dir bdo chudi thoi gian mo dd dwoc nhiéu tdc gid quan tém nghién ciru nhi: Song, Chissom, S. M.
Chen... Cdc nghién ciru tdp trung giai quyét viéc nang cao dp chinh xdc ciia dau ra dir bao. Co nhiéu phwong phdp di dwoc dua ra
nham cdi tién mé hinh du bdo ban ddu ciia Song, Chissom, Chen véi trung binh sai 56 binh phuong (MSE) ngay cang thap. Trong
vai nam tro lai day, dai 6 gia tir da duoc umg dung co hiéu qud trong nhiéu bai todn nhuw diéu khién, phan I6p, tinh toan trén tir, .
v6i nhiéu két qud 16t hon so véi tiép cdn mo. Piém quan trong va khdc biét ciia dai 6 gia tur la xem xét cac bién ngon ngit trong
quan hé thir ti von cé ciia chinh cde gid tri ngit nghia. Bai bdo ndy trinh bay vé cdch tiép cgn méi dua trén dai sé gia tir theo ngit
nghia trong bai todn dw bdo chudi thoi gian mo. Mé hinh dw bdo chudi thoi gian mo bang dai sé gia tir sé dwoc kiém dinh qua cdc
ket qua tinh toan dy bdo dva trén dir liéu sinh vién nhdp hoc cua Truong Pai hoc Alabama tir nam 1971 dén 1992 ma nhiéu téc gid
trén thé gidi sir dung. Qua do c6 thé thdy dwoc hiéu qud ciia mé hinh dyw bdo dé xudt moi.

Tir khéa - Chudi thoi gian, mé hinh dy bdo chudi thoi gian mo, chudi thoi gian mo, dai s6 gia t, ngit nghia.

I. MO DAU

Trong thyc té, chiing ta gap rat nhiéu cac dir liéu dang chudi thoi gian nhu: nhiét do trung binh ciia mot vung
theo ngay, chi s6 chimg khoan, gia vang,... Nhimg dir liéu 4y thuong dugce biéu dién dang chudi gia tri bién ddi theo
thoi gian. Bai toan du bao cho dit liéu chudi thoi glan ludn la van dé dwoc quan tim cua cac nha khoa hoc trén thé gidi.
Q. Song va B. S. Chissom lan dau tién dwa ra khai niém vé chudi thoi gian md, nghia 1 xem xét gia tri dinh luong cua
cac gid tri trong chudi thoi gian tir goc d6 dinh tinh. Tir d6, chuyén bai toan du bao vé viée du bao cac gid tri ngdn ngit
ctia cac bién ngdn ngit. Khi d6 c6 thé sir dung cac luat mo, cac suy ludn mo dé c6 thé dua ra két qua dy bao. Pay c6 thé
coi 14 quan niém méi, c6 tinh dot pha. Mo hinh dy bao chudi thoi gian ctia Q. Song va B. S. Chissom [1, 2, 3] dua ra
kha nang du bao qua qua trinh du béo lai cac dir li€u lich s, tuy nhién do chinh xac chua cao. S. Chen trong nhimng
nghién ctru cua minh [4, 5, 6, 7] da thay dbi cac tinh toan cua trong [2, 3] thanh cac phép tinh s6 hoc don gian hon.
Tiép n01 nhiing nghién ctru do, nhleu nghién ctru khac dé thu nhitng két qua quan trong [8, 19, 20, 21] trong viéc du
béo vé chudi thoi gian mo. Bai bao s [18] 1a nghién ctru dau tién vé du bao chudi thoi gian mo tai Viét Nam.

Cac nghién ciru vé mé hinh dy bao g:huf)i thot gian tap trung giai quyét viéc ning cao do chinh xac cua két qua
du bao. Trong chuoi thoi gian mo cé thé thay hai yéu to anh hudng t61 d6 chinh xéc du béo:

e Mo hoa dir lidu.

e  Gidi mo.

Viéc mo hoa dir liéu doi hoi phai c6 kinh nghiém va truc gidc t6t dé co thé mo ta dinh tinh cac gia tri dinh luong
mdt cach phu hop. Tham so quan trong trong viéc mo hoa do la s6 luong khoang chia, d6 dai khoang chia va béc cua
chudi thoi gian mo. Néu s6 luong khoang chia qua it, du bao co thé ¢6 do chinh xac thip do thiéu thong tin. Néu sb
luong khoang chia qua 16n, du bao co thé mat hét y nghia vé tinh md cua gia tri ngon ngit khi khong con nhom quan hé
mo vi co thé tao ra nhiéu khoang khong ghfra dir liéu hoac chi chira mot dir liéu. yiéc tim ra so luo’gg khoang chia phu
hop 1a mot van dé kho khan. Ngoai ra, d€ tang do chinh xac nguoi ta cling ¢6 thé ting bac ctia chuoi thoi gian mo. Tu
d6 xay dung dugc nhitng nhom quan hé mo phu hop cé loi cho dy bao sau nay.

Giai mo 1a qué trinh du béo trén co sé phép mo hoa trén day va can hudng toi du bao tbi u.

Nhing nghién ctru tap trung gidi quyét hai van dé trén dé nang cao d¢ chinh xac du bao. Van dé thir nhat c6 thé
théy 13 trong cdc nghién ctru [5, 6, 7]. Theo do, cac nghién ctru chi ro ré‘mg sd lwong khoang, d6 dai khoang va bac cia
chudi thoi gian mo anh huong nhiéu t6i do chinh xac cua du bao. Van de nghién ciru tim ra nhing gia tri d6 phu hop
cling d4 c¢6 nhiéu két qua. Ngoai ra, cac tac gia ciing dua ra nhirng cach tiép can khac nhu phéan cum, tham s6 hoa mirc
d6 thay ddi cua chu01 thoi gian. Vén d& thtr hai 1a giai mo dé tim ra gia tri du béo. Theo S. Chen [4] thi can dung 3 luat
co ban dé giai quyét van d& nay. Co thé coi phép giai mo nay dwa trén co s trung binh hoa céc trong sé ¢6 gid tri ngon
ngir trong nhom quan h¢ mo.

Céch tiép can theo 1y thuyét mo cho bai toan du bao chudi thoi gian di tim ra dugc nhidu cach lam hay, nhiéu

phuong phap tot dé c6 thé ngay mot nang cao két qua dy bao. Nhung phuong phap do ciing ngdy cang dugc cai tién va
cho d6 chinh xac ngay cang cao.
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Nam 1990, N. Cat Ho va W. Wechler da gidi thiéu dai s6 gia tir (DSGT) [10] va tir do cho dén nay, nhidu cong
trinh nghién ctru da cho nhiing két qua tot dep [12, 13, 14, 15, 16, 17, 18]. C6 thé ké t61 g dung cua DSGT trong
diéu khién hoc, trich rut tri thirc hay gan day 1a tinh toan trén tir déu cho nhimng két qua tét hon so V@i cach tiép can mo.
Nhirng két qua mg dung mang tinh vu viét hon trong mot sd linh vue cong ngh¢ khac nhau cta tiép can DSGT so véi
tiép can mo 1a minh chimg quan trong cho tinh dung dén cua tiép can co xuét phat diém khoa hoc duya trén hé tién dé
chét ché 1am co so cho viée xay dung DSGT- mét cau trac toan hoc duge nhung vao tap cac gia tri ngdn nglr dé biéu
dién cac khai niém mo mot cach tong quat dya trén ngir nghia. Co the thdy rang: tinh chét ty nhién cia ngit nghia cac
gia tri ngbn nglr cuia mot mién gia tri bién ngdn ngir 1a ngit nghia Von ¢6 tinh so sanh dugc, nghia la gitra cac gia tri
ngdn ngir ¢ ton tai khach quan mot quan hé thir tu phan anh thir tr vn c6 trén tp nén cia bién ngdn ngit. Trong khi
nglr nghia ngdn ngir dya trén tdp mo bo qua quan hé thir ty nay. Nhu vy, DPSGT m6 hinh hoa ngir nghia cac gia tri
ngon ngir dung ban chat hon, hay néi khac di, n6 c¢b ging phat hién cac tinh chat tw nhién cta cac gia tri ngdn ngit von
ton tai trong cu triic thir tyr do.

Bai bao nay 1a mét trong nhiing nghién ciru dé sir dung 1y thuyét cia dai sb gia tir trong bai toan du bao chudi
thoi gian. Tir d6, tim ra nhiing cach tiép can mai va tim cach nang cao do chinh xac ctia dau ra dy bao.

Bai bao dugc trinh bay theo thur tu: Sau phén MO PAU 6 muc I s& trinh bay muc II vé MO HINH DU BAO
CHUOI THOI GIAN MO theo cach tiép can cta Q. Song, B. S. Chissom [2, 3] va S. Chen [4]. Muc III s& néu TOM
TAT MO HINH TINH TOAN CUA PAI SO GIA TU trong bai toan du bao chu01 thoi gian mo. Phuong phap du bao
theo 1y thuyét ciia DSGT, céach tinh toan, két qua du bao s€ duoc dua ra. Vian d& t6i wu cac tham s ciing s& dwoc trinh
bay. S6 lidu phuc vu cho tinh toan 1a sé liéu vé sinh vién nhép hoc cua Truong Dai hoc Alabama tir nam 1971 t6i 1992
ma nhiéu nghién ctru dung dé so sanh két qua du béo thong qua viéc danh gla sai s6 trung binh binh phuong MSE
(Mean Square Error) dé c6 thé thay rd tinh wu viét cta cach tiép can DSGT so vdi tiép can mo.

I1. MO HINH DU BAO CHUOI THOI GIAN MO
2.1 Mt s6 khai niém co bin ciia mé hinh du bio chudi thoi gian mo

MO hinh chudi thoi gian mo 1an dau tién dugc Song va Chissom dua ra [1, 2, 3 ] va dugc Chen cai tién [4, 5, 6 ]
dg co thé xur ly bang cac phép tinh s6 hoc don gian hon nhung chinh xac hon phu hop v6i cac img dung du bao chuoi
thoi gian mo. Cé the tom luge qua mdt s6 khai niém co ban sau day:

Dinh nghia 2.1: Chudi thoi gian mo

) Giad st Y(t), (t:..’. ,0,1,2,..),1a tép~ cac sb thuc va cling 1a tap nén trén do6 xéc dinh céc tap m(‘y~ fi (), 1,2, ....).
Bién t 1a thoi gian. Néu F(t) 1a mot chudi céc tap mo cuia f; (1), (i=1,2,...), thi F(t) dugc goi 1a chudi thoi gian mo trén
Y(@), (t=...,0,1,2,. .).

Pinh nghia 2.2: Quan hé mo
Néu ton tai quan hé mo R(t-1, t), sao cho F(t)=F(t-1)*R(t-1, t), trong d6 d4u * ky hiéu toan tir nao do, thi F(t)
duoc suy ra tir F(t—1). Quan hé gitra F(t) va F(t-1) duoc x4c dinh b?mg ky hi¢u:
F(t-1) > F(t) (2.1
Vi du vé toan tir * ¢6 thé 1a phép két hop MaxMin [2] hodc MinMax [3] hay phép tinh s6 hoc [ 4] .
Néu F (t-1)=A; and F (1)=A, , quan h¢ logic giita F () and F(t-1) dwoc ky hiéu bang A;—Aj , trong d6 A, la vé
trai va A;1a vé phai cuia quan hé mo mé ta tip mo du béo.
Dinh nghia 2.3: Quan hé¢ mo bac n
Gia sir F(t) 1a chudi thoi gian mo. Néu F(t) dugc suy ra tir F(t-1), F(t-2),..., F(t-n), thi quan hé mo nay dugc biéu
dién bang biéu thirc:
F(t),...,F(t-2), F(t-1) — F(t) (2.2)
va dugc goi la chudi thoi gian md bac n.
Dinh nghia 2.4: Chudi thoi gian mo dimg
Gia str F(t) dugc suy ra tir F(t—1) va duoc ky hiéu bang F(t—1) — F(t), khi d6 quan hé mo giira F(t) va F(t-1)
duoc mo ta bang phuong trinh:
F(t)=F(t—1)*R(t—1, t) (2.3)
Quan h¢ md R thé hién m6 hinh bic nhét clia F(t). Néu R(t-1, t) khong phu thudc t, sao cho véi moi t; va t, khac
nhau, R(t;, t;—1)=R(t,, t,—1), thi F(t) dugc goi la chudi thoi gian md dung, con lai duge goi 1a chuoi thoi gian mo
khong dung.
Dinh nghia 2.5: Nhom quan hé¢ mo (NQM)
Céc quan hé mo véi cing mot tip mo bén vé trai c6 thé dua vao mot nhom goi 1a nhoém quan hé mo hay nhom
quan h¢ logic mo.
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Gia str ¢6 cac quan hé mo sau:

A— Ajl; A— Ajz,, A— Ajn

Céc quan hé mo trén co thé dua vao mot nhoém duoc ky hi¢u nhu sau:

Ai— Aj Ap,,

Tép mo A (k=1,2,..,n) chi dugc xudt hién 1 1an bén vé phai.

2.2 M6 hinh du bao Song va Chissom

Mo hiph du béorchuSi thoi gian mo lan déu tién dugc Song va Chissom dua ra vao nam 1993 [1, 2,3 ] va duogc
ung dung dé du bao so sinh vién nhdp hoc tai Truong Pai hoc Alabama véi dit li€u lich st qua 22 nam ké tir nam 1971

dén 1992 nhu trong bang 2.1 sau day:
Bang 2.1. S sinh vién nhép hoc tai Truong Pai hoc Alabama tir 1971 dén 1992

R Ajn

Niam S6 sinh vién nhiap hoc Niam S6 sinh vién nhiap hoc
1971 13055 1982 15433
1972 13563 1983 15497
1973 13867 1084 15145
1974 14696 1985 15163
1975 15460 1986 15984
1976 15311 1987 16859
1977 15603 1988 18150
1978 15861 1989 18970
1979 16807 1990 19328
1980 16919 1991 19337
1981 16388 1992 18876

Chudi thoi gian 1an dau tién dugc xem xét dudi goc do bién ngdn ngit va bai toan du bao da cé duge mot cach
nhin hoan toan méi trén quan diém ly thuyét tdp mo. M6 hinh du bao dau tién 1a mo hinh dy bao chuoi thoi gian dung

[2, 3] va dugc trién khai qua cac budc sau ddy:

Budc 1. Xac dinh tap nén.

Budc 2. Chia mién xac dinh cua tap nén thanh nhimng khoang bang nhau.

Budc 3. Xy dung cac tdp md trén tap nén.

Budc 4. Mo hoa chudi dit liéu.

Budc 5. Xac dinh cac quan hé mo.

Budc 6. Du bao béng phuong trinh A=A;1* R, & day ky hiéu * 1a toan tr max-min.

Budc 7. Giai mo cac két qua du béo.

Trong budce 5, quan hé¢ mo R duoc xac dinh béng biéu thue R=A, " x Ay, v6i moi quan hé mo k, Ay —A,,

k
R= R

i
i=1

O day x 14 toan tir min, T 1a phép chuyén vi va U 1a phép hop.

2.3 Mo hinh dy bao Chen

Do md hinh du bao chudi thoi gian mo cia Song & Chissom kha phire tap trong bude 5 va bude 6, vi vay Chen
[4] da cai tién cach tinh todn sao cho chinh xé4c hon cho cdc m6 hinh dy bao chudi thoi gian chi st dung cac phép tinh

$0 hoc don gian trén co s& thong tin tir cdc quan hé md va nhom quan hé mo theo cac budce sau day:

Budc 1. Chia mién xé4c dinh cta tip nén thanh nhitng khoang bang nhau.

Budc 2. Xay dung cac tip md trén tap nén.

Budc 3. Mo héa chudi dit lidu.

Budc 4. Xac dinh cac quan hé mo.
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Budc 5. Tao 1ap nhém quan hé mo.
Budc 6. Giai md dau ra du bao.
2.4. Luit du bao chudi thoi gian mo
Luat du bao ciing chinh la phép giai mo cac két qua dau ra dy bao nhu & bude 6 ciia md hinh duy bao [4].
Gia st dit liéu cua chudi thoi gian F(z-1) dwoc mo hoa bang A;, khi do. Pau ra dy bao cua F (z) dugc xac dinh
theo nhitng luat (nguyén tac) sau day:
1. Néu ton tai quan hé mot - mot trong nhom quan hé cua A;, ky hiéu la 4;— A4, va mic do thudc cao nhét cua
Ay tai khoang uy, thi dau ra du bdo cta F (?) 1a diém gifra cia u.
2. Néu 4, 1a tréng, co nghia la 4, - & va 4; c6 muc do thudc cao nhét tai khoéang u;, thi du ra du bao la diém
gilta cua u;.

3. Néu tdn tai quan hé mét - nhiéu trong nhom quan hé mo cua A4; , ky hiéu la 4— 4, , 4, ,..., 4,, va mirc do
thudc cao nhat cia 4, , 4, ,..., A, tai cac khoang u, , u, ,..., u, twong (ng, thi dau ra dy bao dugc tinh bang trung binh
cac diém gitta m, , my,...,m, cla u , uy,..., u,. Pau ra du bao khi nay cé dang: (m,+my+...+m,)/n.

II1. TOM TAT MO HINH TiNH TOAN CUA PAI SO GIA TU

Dai s6 gia tir cung cAp mot mo hinh xir Iy céc dai luong khong chic chin kha hiu qua cho nhiéu bai toan (mg
dung nhu di€u khién m¢ [20, 23], chong dong dat [24, 25, 26], phan 16p dya trén luat mo [22] va ddc biét gan day
DSGT da mo ra hudng nghién ctru méi vé tinh todn trén tir (computing with words) [21]. C6 thé thay rd rang cac gia tri
ngon ngir v6i ngir nghia von ¢ thir tw chat ché trong bien ngdn ngir da dugc mo ta bang mot cau trac dai so gia tu [17,
18], tir d6 tao ra mdi trurong tinh toan, suy luan tot cho nhi€u tng dung.

Goi AX = (X, G, C, H, <) 1a mdt cau trac dai sb, v6i X 1a tap nén ciia AX; G = {c-, ¢+} 1a tap cac phan tir sinh;
C={0,W, 1}, trong d6 0, W va 1 tuong ung la nhitng phan tir dac trung cén trai (tuyét doi nho), trung hoa va can phai
(tuyét déi 16n); H 1a tap cac toan tr mot ngdi dugce goi la cac gia tlr; < 1a biéu thi quan hé thir ty trén cac gia tri ngoén
ngit. Goi H™ 1a tap hop cac gia tir &m va H' 1a tap hop céc gia tir dwong ctia AX.

Ky hiéu H = {h, hy, ...hg}, trongdo h; <h,<...<hgvaH = {h;, hy, ..., h,}, trongd6 h; <h, < ... <h,.
Pinh nghia 3.1: D6 do tinh mo

fm: X — [0, 1] goi 1a 6 do tinh mo néu théa min cac diéu kién sau:
) fin(e)tfim(e+) = Iva D fin(hx)= fin(x), voi Vx € X 3.1)
+) Véi cac phan te 0, Wva 1, fin(0) = fm(W) = fin(1) = 0 (3.2)
Jm(hx) _ fm(hy)

Sm(x) — fm(y)
Ping thirc (3.3) khong phu thudc vao cac phan tir x, y va do d6 ta c6 thé ky hiéu 1a (k) va day 1a do do tinh
mo cua gia tir 4. Tinh chét cia fin(x) va p(h) nhu sau:

+) Vavoi Vx,y e X, VheH,

(3.3)

+) fm(hx) = p(h)fim(x), Vxe X 3.4)
+) 2 Jm(hc) = fm(c), voi ce {c-, ¢t} (3.5
+) Y, fin(hx)= fin(x) (3.6)
+)i,u(h,)=ave‘1 ila(hl_)zﬂ,vdiogﬂ> Ovao+f=1 (3.7

i=—1 i=1

Dinh nghia 3.2: Ham dau

Ham Sign: X—{-1, 0, 1} 1a mdt anh xa dugc goi 1a ham ddu voih, h'eH va ¢ € {c-, ¢t} trong do:

Sign(c-) = -1, Sign(c+) = +1; (3.9)
Sign(hc) = - Sign(c), néu h 1a am ddi véi c; (3.9)
Sign(hc) = + Sign(c), néu h 1a duong dbi véi c; (3.10)
Sign(h'hx) = -Sign(hx), néu h’hx # hx va h' 1a am ddi véi h; (3.11)

Sign(h'hx) = + Sign(hx), néu h’hx # hx va h' 1a duong d6i véi h; (3.12)
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Sign(h'hx) = 0 néu h’hx = hx. (3.13)
Goi fm 1a mt 6 do tinh mo trén X, anh xa nglr nghia dinh lwong v: X — [0, 1], dugc sinh ra bédi fin trén X, dugc xac
dinh nhu sau:

v(W)=0= fm(c"), (3.14)
v(c)=0-afm(c )= Ffm(c), (3.15)
v(c)=0+afm(c)=1-Pfm(c") (3.16)
v(h;x) =v(x)+ sign(h,x) {z _Mgn(l)fm(hl.x) —(h;x) fm(h,x)} (3.17)
véi @(h;x) = E[l + Sign(h;x)sign(h,h,x)(f - a)]e {a, B}, (3.18)

je [-9"pl.j#0.

Dé thuan tién cho viéc biéu dién ngit nghia cua cac gia tri ngdn ngtr [20], gia sir ring mién tham chiéu thong
thudng cua cac bién ngodn ngr X 1a doan [a, b] con mién tham chiéu ngir nghia Xs 1a doan [a.by] (0 <.a; < by<1).
Viée chuyen dbi tuyén tinh tir [a, b] sang [a,,b,] dugc goi 1a phép ngit nghia hoa tuyén tinh (linear semantization) con
viéc chuyén nguoc lai tir doan [ay,bs] sang [a, b] dugc goi 1a _phep giai nghia tuyén tinh(linear desemantization). Trong
nhiéu Ung dung cua DSGT [20, 23, 25, 26], da s dung mién ngit nghia 1 doan [a,=0, b=1], khi d6 phép ngir nghia
hoa tuyén tinh dugc goi la pheép chuén hoa (linear Semantization = Normalization) va phep giai nghia tuyén tinh duoc
goi 1a phep giai chuan (Linear Desemantization = Denormalization). Nhu vay c6 thé biéu dién phép ngir nghia hoa
tuyén tinh va phép giai nghia tuyén tinh don gian nhu sau:

e Linear Semantization (x) = x;=a;+(bs—a;)(x—a)/(b—a) (3.19a)
e Linear Desemantization (x;) = X =a+(b—-a)(xs—as)/(bs—ay) (3.20a)
e Normalization (x) = x;=(x—a)/(b—-a) (3.19b)
e Denormalization (X5) = x=a+ (b—a)x, (3.20b)

Trong d6 a, b 1a cac s6 thyec.

Nhiéu g dung cta DSGT trong nhiéu linh vuc khoa hoc doi hoi md rong khong gian tham sé trong cac phép
ngit nghia hoa va phép giai nghia dé c6 nhiéu tham s6 lwa chon mém déo hon nira. Piéu nay chi c6 thé c6 dugc khi mo
rong phép ngir nghia hoa va phép giai nghia tir tuyén tinh dén phi tuyén. Tuong tu trén, phép ngit nghia hoa phi tuyén
va phép giai nghia phi tuyén c6 thé duoc biéu dién nhu sau:

e  Nonlinear Semantization (x) = f(Xs,sp) (3.19¢)

Véi didu kién: 0 < f(x.,sp) < 1 va f(x=0,sp) =0 va f(x.=1,sp) = 1
e  Nonlinear Desemantization (x;) = g(x,dp) (3.20¢)
V6i didu kién: a < g(x,dp) <bva g(x=a,dp) = ava g(x=b,dp)=b

Céc ham f(.) va g(.) dugc chon tiy theo timg g dung va la cac ham lién tuc, dong bién, trong d6 spe[-1 1] 1a
tham sd ngir nghia hoa, dp €[-1 1] 1a tham sb giai nghia. Vi du c6 thé chon f(.) phi tuyén theo x, thé hién qua f(x,sp)
va g(.) phi tuyén theo x thé hién qua Denormalization (f(x,,sp)) nhu sau:

f(Xe,8p) = sp*xs*(1-Xe)+Xs (3.19d)
g(x,dp) = dp*(( Denormalization (f(xs,sp))—a )*(b — Denormalization (f(x,,sp))) / (b-a) +

+ Denormalization (f(Xs,sSp)) (3.20d)
Trong d6 Denormalization (f(xs,sp)) = (sp*x*(1-x)+x )*(b-a) + a. (3.20d1)

Ham f(x,,sp) 12 ham biéu dién ngir nghia phi tuyén trong phép giai nghia phi tuyén g(x.dp) chua duoc sir dung
trong céc ung dung cua DSGT. Luu y rang: c6 thé chon cac ham f(x,sp) va g(x,dp) doc 1ap v6i nhau.

Khi sp=dp=0; tinh phi tuyén bi loai bo va biéu thirc (3.19d) tro thanh (3.19b) va (3.20d) tré thanh (3.20b).

Cho trude do do tinh md cla cac gia tir (k) va céc gia tri dd do tinh mo cua cac phﬁn ttr sinh fin(c), fm(c") va @
1a phan tir trung hoa (neutral). Khi d6 mé hinh tinh toan cia DPSGT dugc xay dung trén co s cac biéu thirc tir (3.1) dén
(3.20) duoc kich hoat va thuc té da dugc sir dung hiéu qua trong rat nhiéu tmg dung. Phép mo hoa va phép giai mo
trong tiép can md duoc thay thé tuong ng bang phép ngit nghia hoa va phép giai nghia trong tiép can DSGT. Hé luat
duoc thé hién bang siéu mat lam co 6 cho qua trinh suy luén xap xi [20]. Mot luu ¥ quan trong cua qua trinh tinh toan
trong tiép can PSGT 14 can xé4c dinh cac tham sé ban dau nhu do do tinh md cta cac phan tir sinh va d6 do tinh mo cua
céc gia tir trong bién ngo6n nglr mot cach thich hop dwa trén co s¢ phén tich ngir nghia cua mién ngdn ngit trong timg
bai toan tng dung cu thé. Khi ¢6 mé hinh tinh toan cua tiép can DSGT sé& cho cac két qua hop ly trong cac mg dung.
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D6i voi mo hinh dy bao chudi thoi gian mo cia Song & Chissom va Chen, c¢6 thé thiy 16 hai giai doan quan
trong dugc cac tac gia sir dung dua trén tiép can mo. Dau tién 1a giai doan c6 ndi dung cuia phép mo hoda bao gdm bude
1 dén budc 5. Néu giai doan mo héa cung cép nhiing thong tin dinh tinh hop 1y thi cic quan hé md hodc nhém quan hé
mo sé tao ra kha ning du bao véi do chinh xac cao. Giai doan tiép theo 14 giai doan c6 ndi dung cia phép gidi mo
(budc 6 va bude 7 ciia md hinh Song, Chissom hodc budc 6 ctia md hinh Chen). Day 14 giai doan tim ra két qua du bao
dua trén co so cac bude clia giai doan md héa. Kho khan nhét cta giai doan nay 1 tim ra xu hudéng dy bao. Trong giai
doan nay phai danh gia dwoc kha ning ting hay giam voi mirc do nhiéu hay it mot cach chinh xac nhit ¢ thé. Chinh vi
vay Kkét qua du béo trong [6, 19] c6 d) chinh xac rat cao khi dua ra hudng du bao cho ting dir li€u lich sur dua trén hiéu
{ng tang hay giam va tdc d6 ting hay giam cua timg cap dir lidu.

Dua trén cac phan tich trén déy, r6 rang rang: hoan toan c6 thé thay thé tiép cAn mo véi hai giai doan c6 noi
dung ctia phép md hoa va phép giai md trong cac mo hinh ciia Song & Chissom hodc Chen bang tiép can DSGT ciing
v6i hai giai doan c¢6 ndi dung ctia phép ngir nghia hoa va phép giai nghia trong Gmg. Nhu vay c6 thé xay dung dugc mo
hinh du bao chudi thoi gian mo twong ty nhu mé hinh Chen nhung khong str dung tap md ma dya trén tiép can DSGT
v6i mé hinh tinh toan qua cac biéu thirc ( 3.1), ( 3.2), ...( 3.20) nhu sau:

Budc 1. Xac dinh tap nén, chia mién xac dinh ciia tap nén thanh nhimng khoang bang nhau.
Budc 2. Xay dung cac nhan ngit nghia (gia tri ngdn ngit theo tiép can DSGT) trén tap nén.
Budc 3. Ngit nghia héa phi tuyén chudi dir lidu.

Budc 4. Xac dinh cac quan hé ngilt nghia theo nhan ngit nghia .

Budc 5. Tao 1ap nhom quan hé ngir nghia theo nhan ngir nghia.

Budc 6. Giai nghia phi tuyén dau ra du béo.

Cac budc trén day twong ty voi cac bude du bao trong mé hinh Chen nhung trong tiép can DSGT khong sur
dung tap mo ma dung ngit nghia dinh lugng mé ta dinh lugng gia tri ngon ngit. O day, phép md hoa dugce thay bing
phép ngir nghia hoa, quan hé md dugce thay bing quan hé nglr nghia va nhom quan hé mo dugc thay bang nhom quan
hé ngit nghia. Cudi cung phép giai mo duoc thay bang phép giai nghia.

Bai toan duogc chon dé so sanh va lam rd hiéu qua du bao cua md hinh trén 1a bai toan du bao s6 sinh vién nhép
hoc tai Truong Alabama do Song & Chissom [2 3] va Chen [4] dit ra dau tién dé nghién ciru mé hinh chudi thoi gian
mo trén quan diém bién ngdn ngir. Tir 46 c6 thé mo ta dinh tinh sé lwong sinh vién nhap hoc tai Truong Pai hoc
Alabama tir cac sd lidu lich sir ¢6 tir ndm 1971 dén nam 1992 va dua sd lidu ndy vao mé hinh du bao chudi thoi gian
mo. Pay ciing 1a bai toan cho dén nay van dugc Chen va nhiéu tac gia trén thé gidi quan tim nghién ciru cai tién.

Céac budc tinh toan dua trén DSGT cu thé nhu sau:
Budc 1: Xéc dinh tap nén, chia mién xac dinh ctia tip nén thanh nhiing khoang bang nhau.

Tap nén U duoc chon tuong tu mé hinh Chen c6 khoang xac dinh: [Dmin—D1, Dmax—D2] véi Dmin va Dmax
1a sb sinh vién nhép hoc thép nhat va cao nhét theo dit lidu lich sur nhép hoc cua truong. Cu thé Dmin=13055 va
Dmax=19337. Cac bién D1 va D2 la cac sd duong dugc chon sao cho khoang [Dmin—D1, Dmax—D2] bao dugc hoan
toan s6 sinh vién nhap hoc thap nhat va cao nhat trong tuwong lai. Sir dung cach chon ctia Chen [4], D1 = 55 va
D2 = 663, nhu vay U= [13000, 20000]. Khoang xac dinh tap nén U duoc Chen [4] va nhiéu tac gia khac [15, 29, 32,
38] chia thanh 7 khoang béng nhau ul, u2, u3, u4, u5, u6 va u7. Trong d6 ul = [13000, 14000], v2 = [14000, 150007,
u3 =[15000, 16000], u4 = [16000, 17000], u5 = [17000, 18000], u6 = [18000, 19000] va u7 = [19000, 20000].

Budc 2. Xay dung cac nhan ngir nghia (gia tri ngon ngir khong biéu dién dudi dang tdp mo) cia tiép can DSGT trén
tap nén.

Dé 6 thé dé theo ddi va so sanh véi cac bude dy bao trong mod hinh Chen, ¢ day sir dung mot sé ky hiéu tuong
tu nhitng ky hiéu Chen da sir dung nhung véi ¥ nghia cua tiép can DSGT. Gia sit Al, A2 ..., Ak la cac nhin ngir nghia
duge gan cho cac khoang ul, u2,...uk, k 1a s6 khoang trén tap nén. Khac vi tdp mo trong nghién ciru ciia Chen, cac
nhin ngit nghia & day duoc xdy dung tir cac phén tir sinh ¢, ¢ vicac gia tir h € H tao thanh cac gi4 tri ngén ngir clia
bién ngdn ngilt “sd sinh vién nhép hoc”. Khi d6 cac nhan ngit nghia A1, A2 ,..., Ak c6 dang sau day: Al= hyuc;
A2=hp,c;....; Ak=hyie, trong d6 hy;, (i=1,2,...k) 1a chudi gia tu tdc dong 1én c vdi ¢ € {c-, c+}.

Trong bai toan dy bao s6 sinh vién nhép hoc tai Truong DPai hoc Alabama, Chen sir dung cac gia tri ngén ngit
Al = (not many), A2 = (not too many), A3 = (many), A4 = (many many), A5 = (very many), A6 = (too many) va
A7 = (too many many). Trong bai toan du bao nay theo tiép can DSGT, st dung 2 gia tir “very”va “little” tic dong 1én
2 phan tir sinh “small”va “large”dé tao ra 7 nhan ngir nghia twong tng vé&i 7 gia tri ngdn ngir ciia Chen nhu sau:
Al = (very small), A2 = (small), A3 = (little small), A4 = (midle), A5 = (little large), A6 = (large) va A7 = (very large).

Budc 3. Ngit nghia hoa chudi dir liéu.

Dé xac dinh ngit nghia dinh lugng cho cic nhan ngir nghia Al, A2,..., A7 & budc 2, can chon trude do do tinh
mo cua cac gia tir p(very), u(little) va gia tri do do tinh md cua phan tir sinh fin(c) = 0 v6i 0 1a phan tir trung hoa dugc
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cho trude. Néu cac nhin ngir nghia dwogc tao thanh chi tir 1 gia tir dwong va 1 gia tir 4m vi du gia tir dwong “very” va
gia tir am “Jittle  tac dong 1én cac phan tir sinh “large” hodc “smal” nhu trén, thi p(little) = o va u(very) = 1- o = p.
Nhu vay ngit nghia dinh lugng cia cac nhin ngit nghia s& chi phu thudc vao cac tham sé ciia DSGT o, 6 va hoan toan
dugc xac dinh sau khi thay céc gi4 tri o, 0 vao cic phuong trinh tinh toan ngit nghia dinh lwong tir (3.14) dén (3.18).
Cu thé 1a 7 gi tri ngit nghia dinh lugng ctia 7 nhin ngir nghia A1,A2, ...A7 duoc gan tuong tmg cho 7 khoang ul,
u2,..., u7 ¢6 dang tham sb hoa sau day:

v(very small) = 0(1-a)(1-a) (3.21)
v(small) = 0(1-a) (3.22)
v(little small) = 6(1-0+0) (3.23)
v(midle) = 6 (3.24)
v(little large) = 8+a(1-0)(1-ar) (3.25)
v(large) = 6+(1-0)a (3.26)
v(very large) = 6+a(1-0)(2-a) 3.27)
Néu chon trudc o= 0.5 va 8 = 0.5, thi cac phuong trinh tir (3.21) dén (3.27) tro thanh:
v(very small) = 0.125 (3.28)
v(small) = 0.25 (3.29)
v(little small) = 0.375 (3.30)
v(midle) = 0.5 (3.31)
v(little large) = 0.625 (3.32)
v(large) = 0.75 (3.33)
v(very large) = 0.875 (3.34)

Ky hi¢u: SA = Semantization (A) la gia tri ngit nghia dinh lugng theo nhan ngit nghia A, khi do:

SA1 =v(very small); SA2 = v(small); SA3 = v(little small); SA4 = v(midle); SAS = v(little large);

SA6 = v(large) va SA7 = v(very large) 1a cac gia tri nglr nghia dinh luong theo cac tham s6 duoc chon trudc o,
6. Khi do6 d¢ dang thay rang:

SA1 <SA2 <SA3 <SA4 <SAS5<SA6<SA7 (3.35)

Tuong tu nhu trén, co thé xay dung cac cong thie tinh toan cac gia tri ngtr nghia dinh luong theo cac nhan ngir
nghia khi cé nhicu 16p gia tir tdc dong 1én phan ti sinh.
Biéu thirc (3.35) thé hién 13 nhiing tinh chit quan trong sau déy:
1. Thr ty nglr nghia ludén duge dam bao.

2. Céc nhan ngir nghia Ai ¢6 gia tri nglr nghia dinh luong SAi va lubn ¢6 quan hé ngit nghia véi nhau thong
qua b tham s6 cua PSGT a, 6, pu(ha), i=1, 2,...

Nhu véy, trong cic tmg dung cu thé cia tiép can DSGT, anh huong ciia bo tham sé mang tinh hé thong. Co
nghia 1a tit ca cac gia tri ngdn ngit trong bién ngdn ngit déu chiu anh huong boi by tham sd cua DSGT. Nhiing tinh
chat trén day tao ra sy khac biét giira tiép can DSGT va tiép can mo. C6 thé thdy rang: trong tiép can md, cac gia tri
ngon ngir sir dung tip md ctia bién ngdn ngir hoan toan khong cé rang budc véi nhau. Su khac biét nay da dua dén hiéu
qué cao trong nhiéu tmg dung cta tiép can DSGT.

Budc 4: Xac dinh cac quan hé ngir nghia theo nhan ngir nghia.

Céc quan hé nglr nghia dugc xéc dinh trén co s& céc dir lidu lich str. Néu dat chudi thoi gian mo lf(t—l) la Ak co
ngir nghia dinh lugng SAk va F(t) 1a Am c6 ngit nghia dinh lugng SAm, thi Ak c6 quan h¢ véi Am va dan dén SAk cé
quan hé véi SAm. Quan hé nay duoc goi 1a quan hé ngilt nghia theo nhan ngit nghia va dugc ky hiéu la:

SAk — SAm hoac Semantization (Aj) — Semantization (Ak) (3.36)

Trong bai toan du bao sb sinh nhap hoc tai Truong Alabama, & day Ak la nhén nglr nghia mo ta s6 sinh vién
nl}ap hoc ctia ndm hién tai véi nglr nghia dinh lugng SAk, Am 1a nhan nglr nghia md ta s6 sinh vién nhép hoc ciia ndm
tiép theo véi ngilt nghia dinh lvgng SAm.

Nhu véy, trén co s sb liéu cua Chen [4], ¢6 thé x4c dinh dugc cic quan hé ngit nghia theo nhén ngir nghia (ké
ca sO lan trung nhau) sau day:
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SA1 — SAI1 (tring nhau 2 lan); SA1 — SA2;

SA2 — SA3; SA3 — SA3 (tring nhau 7 lan);

SA3 — SA4 (tring nhau 2 1an); SA4 — SA4 (tring nhau 2 lan);

SA4 — SA3; SA4 — SA6; SA6 — SA6; SA6 — SAT,

SA7 — SA7 va SA7 — SA6 (3.37)

Budc 5. Tao lap nhom quan hé ngit nghia theo nhan ngilt nghia.

) Néu mot ngir nghia dinh lugng (vé trai (3.37)) c6 quan hé véi nhiéu ngir nghia dinh lugng (vé phai (3.37)), thi
ve phai dugc chap lai thanh mot nhém. Quan hé dugc lap theo nhém nhu vay dugc goi la nhom quan hé nglt nghia
(NQHNN). Nhu vay tir (3.37) nhan dugc cac NQHNN sau day:

Nhom 1: SA1 — (SA1, SAl, SA2)

Nhom 2: SA2 — (SA3)

Nhom 3: SA3 — (SA3, SA3, SA3, SA3, SA3, SA3, SA3, SA4, SA4)
Nhom 4: SA4 — (SA4, SA4, SA3, SA6)

Nhom 5: SA6 — (SA6, SAT)

Nhom 6: SA7 — (SA7, SA6)

Budrc 6. Giai nghia dau ra du béo.

_ Giasu s0 sinh vién nhép hoc tai ndm (t-1) cua chudi thoi gian mo F(t-1) duge ngit nghia hoa theo (3.19) 1a SAj, khi
d6 dau ra du bao cua F(t) hay s6 sinh vién nhap hoc du béo tai nam t dugc xac dinh theo cac nguyén tac (luat) sau day:

1. Néu ton tai quan hé 1-1 trong nhom quan hé ngit nghia theo nhén ngdn ngit Aj nhu sau:
SAj — SAK, theo (3.19d): Nonlinear Semantization (Aj) — Nonlinear Semantization (Ak)

Pau ra du bao duoc tinh theo (3.20d): DSAj — Nonlinear Desemantization (SAk) trén khoang giai nghia uk
duoc chon sao cho bao dugc uk va thudc khoang xac dinh cua tap nén chudi thoi gian mo [Dmin—D1, Dmax—D2].

2. Néu SA, 1a tréng, SAj — @, thi dau ra du bao duoc tinh theo (3.20d):

DSAj — Nonlinear Desemantization () trén khoang giai nghia dugc chon sao cho bao dugc uj va thudc khoang
xac dinh cia tap nén chudi thoi gian md [Dmin-D1, Dmax—D2]. Do cach chon 0, a, diém giita khoang uk chi 1a mot
truong hop riéng cua phép gidi nghia véi 8 = 0.5, a = 0.5 va khi khoang giai nghia uj dugc chon sao cho bao dugc uj.
Nguyén tic thir 2 theo tiép can PSGT mém déo hon so vdi nguyén tic thir 2 ciia Song & Chissom [1, 2, 3] va Chen [4].

3. Néu ton tai quan hé 1-nhiéu trong nhom quan hé ngir nghia (ké ca quan hé tring) theo nhin ngdn ngit Aj: SAj —
(SAiSAKk,..., SAr), hay theo (3.19d): NonlinearSemantization (Aj) — (NonlinearSemantization (Ai),
NonlinearSemantization (Ak), ..., NonlinearSemantization (Ar)), thi dau ra du bao dugc xéc dinh theo (3.20d) cho timg dit
liéu lich su: DSAj — NonlinearDesemantization (WSAiAj * SAi+ WSAkKAj * SAk+...+ WSArAj * SAr) trén mot khoang
giai nghia dugc chon sao cho bao dugc ui, uk... ur va thudc khoang xac dinh cuia tap nén chudi thoi gian mo [Dmin—Dl1,
Dmax-D2]. Trong d6 WSAIAj, WSAKA]..., WSArAj 14 trong s6 ngir nghia ciia timg thanh phan trong NQHNN theo nhén
ngit nghia Aj va dugc tinh bé’mg ty ) gilta s6 dit liéu thude khoang ui va téng s6 dit liéu thude cac khoang ui, uk,..., ur cia
NQHNN. Nhu vy tinh chuin hoa cta cac trong s6 duoc dam bao: WSAiAj + WSAKA] +...+ WSArAj = 1.

Trong bai toan dy bao s6 sinh vién nhép hoc tai Truong DPai hoc Alabama, cé thé chon 21 khoang giai nghia voi
chc gia tri dau, gid tri cudi nhu trong bang 3.1 sau day:

Bang 3.1. Gia tri ddu va gia tri cudi cta 21 khoang cho 21 gia tri du bao

Khodng gidi nghia Gia tri Gia tri Khodng giai nghia Gia tri Gia tri
cho cic diém du bdo | diu Khoing | cudi khoing | cho cic diém du bdo | diu khoing | cudi khoing
1(1972) 13000 17000 12 (1983) 14000 17000
2(1973) 13000 18000 13 (1984) 14000 17000
3(1974) 13000 20000 14 (1985) 14000 17000
4(1975) 15000 16000 15 (1986) 15000 18000
5(1976) 14000 17000 16 (1987) 15000 17000
6(1977) 14000 17000 17 (1988) 15000 20000
7(1978) 15000 18000 18 (1989) 17000 20000
8(1979) 15000 19000 19 (1990) 17000 20000
9 (1980) 15000 19000 20 (1991) 17000 20000
10 (1981) 14000 19000 21(1992) 17000 20000
11(1982) 14000 19000




240 DU BAO CHUOI THOI GIAN MO DUA TREN NGU NGHIA

Mo hinh du béo chudi thoi gian md theo tiép can DSGT gém 6 budc co ban, trong d6 cdc bude 1,2.., 5 ¢o thé
coi la nhimg budce chuan bi cho tinh toan du bao cho bude 6 theo 3 nguyén tic trén day. Nhu vy, c6 thé xay dung
dugc ngudn s6 liéu cung cap thong tin tong hop phuc vu bai toan du bao s6 sinh vién nhap hoc (SSVNH) tai Truong
Pai hoc Alabama dudi dang bang 3.2 sau day:

Bang 3.2. Tong hop thong tin 1am co s cho md hinh dy bao theo tiép can DSGT

Khoang ui, nhan nglr S6 sinh Nam Ngir nghia dinh luong SAi véi NQHNN, Sé dir
nghia Ai va ngit nghia vién nhap nhap trong sd ngit nghia cua timg thanh phan ligu
dinh lugng SAi hoc hoc trong nhém tbeo nhan ngir nghia Ai va thudc ui
tong so dir licu
=[13000 — 14000] 13055 1971 SAl — (SA1,SAl, SA2) 3
Al =very small 13563 1972 WSAI1A1 =3/(3x2+1)=3/7
SA1l = v(very small) 13867 1973 WSA2AL = 1/3x2+1) = 1/7
Téng sb dit liéu: 7
= [14000 — 15000] 14696 1974 SA2 — SA3 1
A2 = small WSA3A2=1/1=1
SA2 = v(small) Téng s6 dit liéu: 1
u3 =[15000 — 16000] 15460 1975 SA3 — SA3, SA3, SA3, SA4, SA3, SA3, | 9
A3= little small 15311 1976 | SA3, SA3, SA4
SA3 = v(little small) 15603 1977 | WSA3A3 =9/(9x7+4x2) = 9/71
15861 1978 WSA4A3 = 4/(9x7+4x2) = 4/71
15433 1982 Tong s0 lugng dir ligu: 71
15497 1983
15145 1984
15163 1985
15984 1986
u4 =[16000 — 17000] 16807 1979 SA4 — SA4, SA4, SA3, SA6 4
A4 = midle 16919 1980 WSA4A4 = 4/(4x2+9+3) = 4/20
SA4 = v(middle) 16388 1981 | WSA3A4 = 9/(4x2+9+3) = 9/20
16859 1987 Téng s6 dir liéu: 20
u5 =[17000 — 18000] SAS 0
AS = little large Khoéng du bao
SAS = v(little large)
u6 = [18000 — 19000] 18150 1988 SA6 — SA6, SA7 3
A6 = large 18970 1989 WSAG6A6 =3/(3+2) = 3/5
SA6 = v(large) 18876 1992 WSATA6 = 2/(3+2) = 2/5
Téng s6 dir liéu: 5
= [19000 —20000] 19328 1990 SA7 — SA7, SA6 2
A7 = very large 19377 1991 WSATAT =2/(3+2) = 2/5
SAT = v(very large) WSAGAT = 3/(3+2) = 3/5
Téng s6 dir licu: 5

Vi du tinh toan du bao cho diém dy bao thi nhét ing v6i nam 1972:

Thuc hién cac budce 1, 2, 3 va 4 budc nhu ¢ trén, sau d6 tinh toan nglr nghia cho nhém 1 tai budc 5 véi NQHNN
SAl — (SA1, SA1, SA2) nhu sau: Theo bang 3.2: Nhém 1 ¢6 NQHNN thugc cac khoang ul va u2. S6 dit liéu thude
khoang ul gom 3 gia tri: 13055, 13563 va 13867 nhung trung nhau 2 1an. Do d6 so dir liéu thudc khoang ul la (3x2 = 6).
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S6 dir liéu thudc khoang u2 gdom 1 gia tri: 14696. Nhu vay tong s6 dir liéu thudc cac khoang ul, u2 ciia nhom 1 la
(3x2+1) = 7 va trong sd ngir nghia ciia SA1 theo nhin ngir nghia Al 1a WSA1A1 =3 / (3x2+1) = 3/7. Tuong ty tinh
dugc trong sd ngit nghia clia SA2 theo nhan ngit nghia Al 1d WSA2AL = 1/7. Véi SAL = 0.125, SA2 = 0.25, ngit
nghia cua nhom 1 la:

(SA1, SAL, SA2) = WSAIAL* SA1 + WSAIAL* SAI + WSA2A1* SA2
= (3/7)%0.125 + (3/7)*0.125 + (1/7)*0.25 = 0.143.

Khoang giai nghia dugc chon cho diém du bao thir nhat (1972) theo bang 3.1 14 [13000 — 17000]. Trudc hét tinh
toan gia tri giai nghia tuyén tinh cho phép ngit nghia hoa phi tuyén theo (3.20d1) v&i sp = 0.5: Denormalization (x;) =
£(0.143,0.5) = (0.5% 0.143*(1-0.143)+0.143) *(17000-13000) + 13000 = 13817. Tiép tuc tinh gia trj giai nghia phi
tuyén cho phép ngit nghia hoa phi tuyén theo (3.20d) v6i dp = -0.5: Nonlinear Desemantization (x) = g(13817,-0.5) = (-
0.5)*(13817-13000)*(17000-13817) / (17000-13000) + 13817 = 13492.

Nhu vay, gia tri dy bao cho nam 1972 theo (3.20d) 1a:
DSA1 — NonlinearDesemantization (x) = g(13817,-0.5) = 13492

Bﬁing cach tuong tu c6 thé tinh toan cho cac diém du béo thtt 2, 3.... , 21 dé nhan duoc cac gia tri dy bao cu thé
cho nam 1973, 1974, ..., 1992. Nhu vay véi sb sinh vién nhép hoc cua 22 nam tir 1971 dén 1992, trén co s& 6 bude
theo tiép can BSGT, xay dung dugc mo hinh dy bdo cho 21 ndm 1971 — 1972, 1972 — 1973, 1973 — 1974,.....,
1991 — 1992. Chuong trinh tinh toan dwoc thé hién trong PHU LUC 1 trén co s6 st dung MATLAB R2013a. Két qua
ctia mo hinh dy béo str dung DPSGT dwgc mo ta trong bang 3.3. dé so sanh vdi cac két qua cia nhiéu mo hinh dy béao
khéc hién c6.

Luu y ring vé nguyén tic, do chinh x4c cua cac phuong phap du bao chudi thoi gian mo theo tiép cén cta Song
& Chisson, Chen va nhleu tac gia khac phu thudc rat nhidu vao qua trinh md hoa chudi thoi gian va gidi mo dau ra dy
béo va dic biét rat kho t01 rru hoa dong thoi hai qua trinh nay. Trong khi d6, md hinh tinh toan theo tiép can DSGT dua
ra cach chon bo tham so 0, o, u(),sp,dp de xay dung dyu bao t01 uwu dua trén phép ngir nghia hoa va phép giai nghia
tuyén tinh hodc phi tuyén. Day 1a tinh chat rit quan trong cia tiép can DSGT va 1a co sé khoa hoc cho tinh hiéu qua
cao trong nhiéu bai toan g dung noi chung va bai toan du bao chudi thoi gian md néi riéng.

Trong bang 3.3 so sanh két qua du béo theo tiép can DSGT vé6i cac md hinh du bao khac cing sir dung chudi thoi
gian mo voi 7 khoang chia.
Bang 3.3. So sanh cac phuong phap du bao vdi 7 khoang chia

Sofpﬂl Phuwong | Phwong Phu?ng Phwong Phu?ng Phuong
Nam vien phap phap phap phap phap phap
P3P | cpen [4] | Lee[o] | TIVAME | Qjup24p | Huarne PSGT
hoc [23] [20]
1971 13055
1972 13563 14000 13833 14195 14000 13571
1973 13867 14000 13833 14424 14000 13714
1974 14696 14000 13833 14593 14000 14000
1975 15460 15500 15500 15589 15500 15375
1976 15311 16000 15722 16260 15645 15500 15167
1977 15603 16000 15722 15511 15634 16000 15167
1978 15861 16000 15722 16003 16100 16000 16167
1979 16807 16000 15722 16261 16188 16000 16556
1980 16919 16833 16750 17407 17077 17500 16925
1981 16388 16833 16750 17119 17105 16000 16406
1982 15433 16833 16750 16188 16369 16000 16406
1983 15497 16000 15722 14833 15643 16000 15167
1984 15145 16000 15722 15497 15648 15500 15167
1985 15163 16000 15722 14745 15622 16000 15167
1986 15984 16000 15722 15163 15623 16000 16167
1987 16859 16000 15722 16384 16231 16000 15778
1988 18150 16833 16750 17659 17090 17500 17406
1989 18970 19000 19000 19150 18325 19000 19400
1990 19328 19000 19000 19770 19000 19000 19400
1991 19337 19000 19000 19928 19000 19500 19400
1992 18876 19000 19000 19537 19000 19000 19400
MSE 407507 397537 321418 261473 226611 198219
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IV.KET LUAN

Qua két qua du bao trén c6 thé thay cach tiép can theo dai sO gia tir cho bai toan du bao chudi thoi gian c6 do
chinh xac cao hon cac phuong phap hién c6 cho bai toan ¢b dién 1a dy bao sé sinh vién nhap hoc cua Truong Dai hoc
Alabama. M6 hinh tinh toan theo dai ) gia tu do co chu triic chat ché da lam giam cac tham s6 can tdi wu, nang cao
kha ning chon dugc nhiing gia tri toi wu tot nhat. Viéc ap dung md hinh du bao chudi thoi gian dya trén ngir nghia nay
ciing can dugc thir nghiém vai nhitng bo dau vao khac dé xem xét tinh thich nghi. Ngoai ra, viéc ap dung cac ly thuyeét
t6i wru, phan cum trong mé hinh nay ciing cdn dwoc thir nghiém va dbi chiéu véi nhitng phuwong phap hién co.
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FUZZY TIME SERIES FORCASTING BASE ON SEMANTICS

Nguyen Duy Hieu, Vu Nhu Lan, Nguyen Cat Ho

ABSTRACT - Forcasting on fuzzy times series has research by many reseachers such as Q. Song, B. S. Chissom, S. M. Chen...
There are many methods have researched and presented to handle and improve the result of forcasting method that were introduce
by Q. Song, B. S. Chissom and S. M. Chen. Those method has MSE (Mean Square Error) increasely lower. During recent years,
hedge algebras has been applied to many problems such as control, classification or computing with words. Hedge algebras
approaches have many better result than fuzzy approaches. Important and distinctive point of hedge algebras is recognize the values
of linguistic variable in themselves order. This paper present hedge algebras approach for fuzzy times series forcasting problem.
The computational model will be inspected and compare with other method base on data of general example about enrollments of
Alabama University from 1971 to 1992. Thereby we can see and discuss the effects of new forcasting method.

Keywords - Times Series, Fuzzy Time Series, Forecasting, Hedge Algebra, semantic.



