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TOM TAT

M hinh chii thoi gian my dang c6 nhiu tng ding trong cdng tacwlbao, nit 1a trong
cac dr bao kinh é. Trong nliing rim gin day kha nhiu céng trinhdd duoc hoan thanh theo
huéng nang caao chinh xac va gm khoi luong tinh toan trong md hinh abiuthoi gian my
nhu cac bai bdoim Chen va Hsu, Huarng, Kuo, WuatHhét nhiing phrong phap trémtéu dua
vao K thuit tao cac nhom quanéhiogic my cua Chendé lam giam khi luong tinh toan khi ch
can thec hién cac phép tinhdshoc thay vi cac phép tinh min-maxwkrong cac mé hinhia
Song-Chissom. Yuta chua yden ar lap lai cac thanh pin trong nhém quanéhlogic my cia
Chen vatua ra md hinh chii thoi gian md cé tong $.

Trong bai bdo nay, ching téira ra ndt cach xaaiinh nhém quan élogic my phu thuoc
vao thr tu thoi gian. NRy khai ném nhdém quan & mo nay va & dung mo hinh chéi thoi gian
mo c6 tiong, ching toida dua ra ndt mo hinh chai thoi gian my cai bién. Tinh héu qui cua
md hinh naydugc ching minh khi &p dng cho 6 liéu cia $ lwong sinh vién nfp hoc vadr
bao cho chsb ching khoarbai Loan.

Tir khoa chui thoi gian my, md hinh chéi thoi gian my cé tiong, nhém quandimo.

1. MO PAU

Chuwi thoi gian my va md hinh chéi thoi gian my bac nhit do Song va Chissom [1 - 3]
phét trén tr nam 1993. Sau céng trinh nayptioat cac bai baoia nhéu tac gi khac nhau ép
tuc dya trén y trong naydé du bao chidi thoi gian vaing ding trong nhdu linh wrc khac nhau
nhu dy bao dan & tai chinh, nkit d6, nhu éu dién, v.v. Gin day c6 At nhiéu tac ga lién tc
cai tién md hinh chdi thoi gian my dé du b&odat két qua chinh xac bn.

Chen [4]da dua ra plrong phap nii don gian va hru hiéu hon so \6i phuong phéap g¢a
Song va Chissomiang céach & dung cac phép tinhdshoc thay vi cac phép tinhoh max-min
phac tap trong r If méi quan & mo. Phrong phap @a Chen ch yéu dua trén plrong phap xay
dung nhém quanélogic my. Nhiéu cong trinh #ip theoda sr dung cach ép cin naydé du bao
cho chwi thoi gian. Huarng [6Ka sr dung cac thdng tin codse trong tinh cht cia chii thoi
gian nhr mic d6 ting gim dé dua ra mé hinh heuristic cButhoi gian my. Ciing dra trén tr
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tuong nay, Dieu [91d4 sr dung cac ham xadinh mbi quan k¢ heuristic va cach xadinh cac
diém giai mo.

Trong nhing rim gin day, not sd tac gi da sr dung nhiu K thuat khac nhawté tim mo
hinh Hiu hiégu cho chdi thoi gian my. Nhitng K thuat trong |i thuyét tinh toan rdm, khai pha a
lidu, mang o ron va cac gi thuat tién hoadéu duoc dua vao & dung. Mot husng khac 14 &
dung phrong phép heuristic c6 tinkén xu hréng nhr [6, 9] hay & dung khai ném ti vu dam
déng nhr trong cac cong trinh [7, 1211? xay drng cac that toan trong mo hinh cluthoi gian
md. Mo hinh lc cao éing dangduoc trién khai c6 hiu qui bit dau tir bai bao @éa Chen [5] va
dang tép tuc nghién ¢u nhr trong[12]. Lee [8] va rjt b tAc gi khacdd dua ra mé hinh chii
thoi gian my 2 hay nhiu nhan é.

Trong cOng trinh nay, chang tdira ra khai dm mai la nhdm quan & mo pha thuoe thoi
gian. Khi xacdinh nhém quan dlogic my, Chen chxacdinh cac cacap mo c6 clng ¥ trai
trong ndi quan k& mo ma khdngdé y dén thoi diém xuat hién aia tng thanh phn cia nhém
quan I8 trong \é phai. Nhu vay c6 thé xdy ra trrong hyp ¢6 nhitng pHin tir trong nhém quanéh
mo Xuét hién sau thi diém t nhrng ding cé nat d&é tham gia ¢ bao phn tir tai thoi diém t. Diéu
nay la khong bp li. Trongdinh nghia nhém quan élogic my méi ching tdidua vao nitng
phan tir trong & phai ma xuit hién trude thyi diém xudt hién aia thanh phn vé trai axa nhém
quan . Véi khai niém nhom quan &logic my phu thuse thoi gian va & dung md hinh chdi
thoi gian my c6 tiong $ chang tdida xay drng duoc Mt thuat toan ndi dé du béo.Po chinh
xac dia moé hinh chéi thoi gian my méi nay duoc aii tién kha nhéu so Wi md hinh ¢a Chen
va aia Yu thdng qua hai thiuckinh dién 14 $ lwong sinh vién nfip hoc va ch sb ching khoan
bai Loan.

B&o c&o nay c6 5ue va plin két luan. Sau pn mo diu < & phin dua ra cac khai lién
quandén md hinh chdi thoi gian my, dong thyi md t cac thidt todn © ban lién quandén dy
bé&o théng qua mé hinh dbitthdi gian md. D6 1a cac that toan @ ban aia Chen, mo hinh cé
trong aia Yu. Muc 4 dua ra ndt cai biéndé xacdinh nhém quanlogic my pha thusc vao qua
trinh lich sr. Md hinh @i bién chdi thoi gian my Muc tht 5 4p ding mé hinh i tién dé du
béao $ sinh vién nAp hoc caa Pai hoc Alabama, ¢ bao chi sb ching khoanbai Loan va xét
tinh hiéu gua caa thut toan.

2. MOT SO KHAI NI EM

Trong ptin nay, cac khai 8 vé mo hinh chai thoi gian my phrong dugc Songva
Chissom [1 - 3] phat #h vaduoc Chen [4] &i tien d€ xay drg md hinh ¢ bao cho chéi thoi
gianduoc trinh bay tomat.

Mot sb dinh nghia sau lién quadén chibi thoi gian mb [4].

binh nghia 1 Y(t) (t =...0,1,2,...) la @t tip con @aR'. Y(t) |a tip rén trénd6 xacdinh cac 4p
mo fi(t). F(t) la &p chra cac dp fi(t) (i=1,2,...). Khidd ta @i F(t) la chwi thoi gian mv xac
dinh trén fp ren Y(t).

DPinh nghia 2 Tai cac thi diémt vat-1 c6 Hn tai mét mdi quan & mo gitra F(t) vaF(t-1) sao
cho F(t) = F(t-1) * R(t-1, t)trongdo * la ki hleu cia not toan fr xacdinh trén ﬁp mo. R(t-1, t)
la moi quan B nv. Ta ding c6 ti ki hiéu mbi quan & mo gitta F(t) va F(t-1) bang F(t-1) —
F(t).
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Néu dat F(t- 1) =Ava F(t) = A thi ta ki héu moi quan k¢ logic my giira ching nhr sau:A
- A Viét nhr thé nay c6 té hiéu Ia p mo A dugc suy ralr A.

DPinh nghia 3 Nhém céc rdi quan & md theo Chen.
Cac ndi quan K logic c6 tie gop lai thanh ndt nhom réu trong ki héu trén ru cac quan
hé logic c6 cung réit ve trai va co ¢ phai khac nhau. Thiwnéu ta c6 cac @i quan I§:
A - A
A - Ay
thi chiing c6 th gop ching thanimhém cac @i quan I logic my sau:
A - AGAn

DPinh nghia 4: Nhém céc rii quan & logic my c6 kp theo Yu [10].
Néu ta c6 cac @i quan ¢ :
A - AGA - A A - A
Thi nhdm quan élogic my theo Yu § dugc dinh ngha nhr sau:
A - AcAn A

Nhém quan & logic my theo Yu khaaiinh ngfia aia Chen la trong &phai tap my A
duoc lap lai hai lan.

3. MQT SO THUAT TOAN TRONG MO HINH CHU OI THOI GIAN M O

Thuat toan @ia Song va Chissom khagahtap vi phii tinh gia ti max-min trong i quan
hé mo. Chenda cé ndt sb cai tién néndé tinh mdi quan & md chi cin sir dung cac phép tinhds
hoc don gian.

Thuat toan @a Chen [4] &i tién thiat toan @a Song-Chissom ba@m mit sb budc sau:

1. Xacdinh ip U bao g¢m khaing gia ti cua chi thoi gian. Khaing nay xaatinh tir
gia ti nho nhat dén gia ti 16n nhit c6 the caa chidi thoi gian.

2. Chia khang gia ti va xacdinh cac p mo trén p U. Van d& ¢ dai aia khaing chra
datrava 8 luong khaing lay bat Ki.

3. Mo hoa céc i ligu chibi thoi gian
4. Thiét lap cac néi quan I logic my, nhém quan &logic my nhe Dinh nghia 3.
5. Du bao va gii mo. Trong hréc dr bao chidi thoi gian my duoc thee hién nhr sau:

Truong hop L Néu A - A va gia ti ham thiégc o,laAj dat gia ti maximuntai doan
uvadiém gira aiau; lam thi dr bao @a chi thoi gian &i thoi diémilam.

Truong hop 2 Néu ta c6 nhom quarghogic my sau:
A - A"]_,Ajz,...Ap thi glé. tll dll' béo § la AL Ao ’AL"'AP
Néu my , My , ...my, diém giita dia cacdoan u; ,khi dé giai mo gia ti du bao $ la:
m;j, + m, +....+ my,
p
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Truong hpp 3 Néu vé phii cua mbi quan ¢ mo lationg A - [J
thi gia ti du bao § 1a A va gii mo gia ti nay € la trungdiém m ciadoan u; .

~ Yu [10] da xay drng mo hinh chdi thoi gian mv co trong dé xu li sy lap lai cac ip mo
xuat hién trong \é phii cia nhom quan mo. Doi véi thir tu xuat hign caa cac &p mo trong
nhom quan &logic my ta gan chungdi trong $ khac nhau. Rtong phap nay tronda $ cac
truong hop chodd chinh xac caodn. Dudi day mo & thuit toan @ia Yu trong mo hinh clou
thoi gian my bac nhat.

Buéc 1 Xacdinh éip U bao @m khaing gia ti cua chwi thoi gian. Khaing nay xaatinh
tu gia ti nho nhat den gia tf I6n nhat c6 the cua chwi thoi gian va chia khang nay thanh cac
doan dé xacdinh ip cac bén ngon ng.

Buwéc 2 Xac dinh cac 4p md xacdinh trén cac Bn ngbn ng trén va ny hoa cac gia ir
lich gf.

Budc 3 Thiét Iap mbi quan [ mo va nhém quanéms. Trong nhém quanémo thiét lap
toan [ lich sr xuat hién cac §p mo co trong ¢ phai caa nbi quan I logic my theo thir tu xuat
hién. Thi di néu c6 cac quanéhmo sau:A — A, A - A, A - AL LA - A, A = Agthi
nhém quan &logic my c6 cang A — As, AL Ar, Az, A

Bwéc 4 : Dy bao nlr thuit toan éia Chen theo cacdukhac nhau.

Buwéc 5: Néu xay ra cac wrong hop nhr cac Tuong hop 1 va 3 @a thuit toan Chen  thi
phan giai mo dugc gitr nguyén. Condi vao Trrong hyp 2 ¢é xidt hign nhdm cac quanéhogic
mo A - ApAu.. Ay, vamy m,...m ladiém gita aia cacdoan twong ing Wi cac bén ngdn
nglr Uy , Up...Ux ta € gan cac ting 1, 2. ...,k khi gii mo gia ti du bao A theo cong thc sau:

Ixm, +2xm, +....+kxm,
1+2+..+k

4. THUAT TOAN CAl BIEN

Nhan théy ring trongbinh nghia 3 nhém quan hlogic my khdng xaatinh thyi diém xuat
hién aia ndi phan tr A. Chinh vi vy khi tao nhém quan dlogic my dang A - A|1,A|2 Ap,
thi cac thanh pgin cia & phai xuat hién tai nhiéu thoi diém khac nhau. Bu ta c6 néi quan k¢
F(t-1) - F(t) vaung Wi F(t-1) va F(t) la cacap mo A(t- 1) A(t) thi ta § c6 mbi quan K¢ A(t-1)
~ A(t). V& tdng tht nhém quan &logic my phai duoc viét A(t) — Ax(tl),Ax(t2),.. A(tp).

Tir day c6 the dinh nghia nhém quandlogic my phy thude thoi gian nhr sau..
binh nghia 5: (Nhdm quan &logic my phy thuge thoi gian)

Méi quan i mo tadéu xacdinh tir quan & F(t-1) ~F(t). Néu nhr trén tadat F(t) = Ai(t)
vaF(t-1)=A; (t-1) thi ta c6 néi quan & A (t-1) — A(t). Néu tai thoi diémt ta c6 cac i quan
hé mo : A(t-1) - A(t),A(t1-1) - Ax(tl),...,A(tk-1) - Ap(tk) thi nhom quan dlogic my

A(t-1) - A1),Aw(t) Ax(t2),...,As(tp)
Vai cac gia trtl, t2, ...tpst duwoc gi la nhém quan v phy thuge thoi gian.
C6 thé thy ring trong ¥ phai cia nhém quan élogic my trén ch giir lai cAc ip my cé

thoi diém xuit hién trage thoi diém t.
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_Tu dinh nghia nhém quan dlogic nay, chung tddua ra that toan dra trén that toan
chwi thoi gian my c6 tiong $ caa Yu.

1. Xacdinh ip rén. Tap rén U dugc xacdinh nhr sau: fiy gia ti 16n nhit f., va nt nhit
fmin ClA chwi thoi gian vauU =[f yi-f1, fmax+f2] trongdo fi,f, la nHrng gia ti duong nao
dé. Chiadoan U thanhm khoang con lang nhawiy, W,...Un.

2. Xay dueng cac dp my A twong tng Wi cac khang con nlxr trong trong kréc 2 va &
dung cac ham thic tam giac cho Bi khoang con @a phép chia va inhoa céac gia ir
chuwi thoi gian.

3. Xay drng mbi quan & mo va xacdinh nhém cac quarttogic my theobinh nghia 5.

4. Dy bao chidi thoi gian my theo cac It sau:

Lugt 1: Néu nhom quandmo A — /7 thi gia ti dy bao nd tai thoi diémt s la A
Lugt 2: Néu nhém quan dlogic my c6 cing A, — A gia ti du bao ni tai thoi diém t
£ la A

Lugt 3: Néu nhom ndi quan 1& mo phu thuse thoi gian c6 dng A — Ag,Au... A, thi

5. Gidi mo dua vao cac lit du bao:
Lugt 1: Néu nhom quan&mo cua la ng khi d6 gia ti du bao ¢ia F(t) la gia ti A va
giai mo &£ ladiém gitta aia khaing u;
forecast= m
Lugt 2: Néu nhém quan &logic my c6 cing A, — A, va réu diém giita aia khaing uy 1a
my thi
forecast= m
Lugt 3: Néu mdi quan & md bac cao c6 dng A, — Aq,Az... A, thi gia ti du bao § la:

Ixm, +2xm, +....+kxm,
1+2+..+k

forecast =

VoI My, My...m, la diém gitta aia cacdoan tuwongtrng.
5.ViDU
5.1. D b4o $ lwong sinh vién nHp hoc
D¢ xem xét tinh Kiu qui cia dinh nghia mvi vé nhém quan & logic my, chibi di ligu v
0 lwong hpc sinh nlap hoc cia Trrong dai hoc Alabamadugc ar dung.bay la thi di mau duoc
dua ra trong bai baoia Song va Chissom [2 - 3] da&gc nhieu tac gi s dung dé so sanh.

Bang 1.Sb lwong sinh vién nép hoc.

Nim Sb sinh vién Nam Sb sinh vién
1971 13055 1982 15433
1972 13563 1983 15497
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1973 13867 1984 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

Thuat toan @i tién cho chdi thoi gian my bao @m cac wéc sauday va ap dng cho $
liéu tai bang trén.

Buwdc 1: Xay drng tip nén U. Xacdinh gid ti lon nhit va ntb nhit caa chibi thoi gian trén
& 19337 va 13055 sinh vién. Dawtip ren U dugc xac dinh la gia ti trong khang

[13000,20000]. Tp U duogc chia thanh 7 khimg u, W, ..., 4 vdi do rong l1a 1000 nh trong [4],
nhue vay cac khang € 1a:  u = [13000,14000], 4= [14000,15000], ..., 4= [19000,20000].

Budc 2: Xay drng cac dp mo xacdinh trén cac Bn ngdbn ng 1a cac khang da chia

Trong hréc nay ta xadinh lai cac fip my A tuong irng Wi tirng khaing va c6 th gan hi
cac gia tr ngén ng@ cho trng tip mo nay. Cacdp mo A i = 1,2,...,7dugc dinh ngha nhr sau:

A = 1/u; + 0.5/n, + O/us +....+ O/ug + O/u;
A, =0.5/u + 1/u, + 0.5/ +...+ O/ug + O/u,
As=0/u; + 0./, + ...+ 0.5/u + 1/ug + 0.5/,
A; = O/U]_ + 0/U2 + ...+ O/U5 + OS/L{; + 1/U7
Buéc 3: Xacdinh mdi quan & md va nhom quandmo phy thude thoi gian

X&c dinh cac i quan k& mo theo thyi gian. Cac i quan & mo dau tien wit=1, 2,.. 7
cO the viét nhr sau: Ay(1) - Au(2), A(2) - Ai3), A(3) = Ax(4),..., A(6)— As (7). Tuong tr cd
lap cac ndi quan i md cho céc thi diém tiép sau chatén t=22.

Saudé lap cac nhom quanéhmd theobinh nghia 76 phan trén. Thi d ta c6 tié nhan dugc
mot nhém quan imo lién quandén Vé trai A; nhung ti thoi diém khac nhaw=7,t=8, t=9
ta lai cO nhom quan & logic my khac nhauAy(7) - As, As,  As(8)— AsAsAs; As(9) -
A, Ag,Ag, A, Toan the cac nhom quanéhmo s3 dugc thé hién dugi Bang 2.
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Bdng 2.CAc nhém rbi quan k& mo.

Giatri| Thei |Giatri|Nhom QH Nhém QHLG mo Yu Nhém QH logic mo méi
diem mo | mo Chen

13058 t=1 |Al

13563 t=2 |Al Al,A2 Al,A1,A2 Al

13867 t=3 |Al Al,A2 Al,A1,A2 AlAl

14696 t=4 |A2 Al,A2 Al,A1,A2 A1,A1,A2

15460 t=5 |A3 A3 A3 A3

15311 t=6 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4| A3

15603 t=7 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4| A3,A3

15861 t=8 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4| A3,A3,A3

16807 t=9 (A4 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4| A3,A3,AR4

16919 t=10 (A4 A3,A4,A6 | A4,A4,A3,A6 Ad

16388 t=11 |A4 A3,A4,A6 | A4,A4,A3,A6 A4,A4

15433 t=12 |A3 A3,A4,A6 | A4,A4,A3,A6 A4,A4,A3

15497 t=13 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4| A3,A3ARN4,A3

15148 t=14 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4| A3,A3,AR4,A3,A3

15163 t=15 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4| A3,A3,ARN4,A3,A3,A3

15984 t=16 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4| A3,A3,ARN4,A3,A3,A3,A3

16859 t=17 |A4 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4| A3,A3,ARN4,A3,A3,A3,A3,A4

18150 t=18 |A6 A3,A6 A4,A4,A3,A6 A4,A4,A3,A6

18970 t=19 |A6 AB,A7 AB,A7 A6

19328 t=20 |A7 AB,A7 AB,A7 AB,A7

19337 t=21 |A7 AB,A7 A7,A6 A7

18876 t=22 | A6 AB,A7 A7,A6 A7,A6

Tur bang trén, c6 th thily nhém cac quanéhmo phu thude thoi gian khac i nhém quan
hé mo dugc xacdinh theo plrong phap éa Chen va Yu.
Budc 4, 5: Dy bao va gii mo theo cac It d& md & ¢ trén c6 tinhdén trong . Két qua
tinh toan éa phrong phap éi tién va cac ptiong phéap khadugc dua ra trong Bng 3 drgi day:

Bang 3.Két qua du bao @a cac plrong phap khac nhau.

) Phuwong phap | Phwong phap .
Nam S0 lwgng SV Chen Yu Caitien

1971 13055

1972 13563 14000 1400( 13500
1973 13867 14000 1400( 13500
1974 14696 14000 1400( 14000
1975 15460 15500 1550( 15500
1976 15311 16000 15789 15500
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1977 15603 16000 15789 15500
Niam Sb lwgng SV P/phap Chen P/phéap Yu @i tién
1978 15861 16000 15789 15500
1979 16807 16000 15789 15900
1980 16919 16833 1700( 16500
1981 16388 16833 1700( 16500
1982 15433 16833 1700( 16000
1983 15497 16000 15789 15767
1984 15145 16000 15789 15690,%
1985 15163 16000 15789 15643
1986 15984 16000 15789 15611
1987 16859 16000 15789 15789
1988 18150 16833 17000 17000
1989 18970 19000 19167 18500
1990 19328 19000 19167 19167
1991 19337 19000 18833 19500
1992 18876 19000 18833 18833
MSE 407507,3 4073215 267438,4

Dé so sanh cacé qua dy bao theo cac plwng phap khac nhau, ta slung sai § trung
binh binh plrong MSE theo cong tfc:
n

Z( fi Y )2
MSE="*—
trongdo f; la gia ti thuc cong; la gia ti dif bao.

Két qua sai $ theo cac plhong phapduoc dua ra trong Bng 4.

Bdng 4.So santhiéu qua thuat toan.

Algorithms/MSE Thu 4t toan Chen Thuat toan Yu Thuét toan cii bién

MSE 407507,3 407321,5 267438,4

Két qua tinh toan cho thy trong trong hoyp don gian aia md hinh Be 1 ching taia thu
duoc sai $ MSE ch bang nra so i thuat todn © ban cia Chen trong khi th toan cé tong
cia Yu cho sai&tuong duong Wi thuat todn @a Chen.

Hinh 1 \& dusi day so sanh & qua tinh toan theo plong phap éi tién va plrong phap
cia Chen va Yu. C6 thnhan thiy do thi caa phrong phéap éi tién phan anh xu th tét hon so
véi hai phrong phap Chen va Yu.
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Hinh 1.D4 thi két qua du b&o $ sinh vién nhp hoc.

5.2. D bao cho cli sb chitng khoanPai Loan

Ap dung thiit toan @i tién tréndé du bao cho chéi dit li¢u chi <6 thi treong ching khoan
bai Loan TAIFEX ma @ng duoc nhiu tac ga sir dung dé kiém dinh thifit toan $ liéu duogc

dua ra trong Bng 5.

Bang 5 Gié ti chi sb chiing khoarbai Loan.

NgayThang GiaTriThuc NgayThang GiaTriThuc NgayThang GiaTriThuc
3/8/1998 7552 24/08/1998 6955 11/9/1998 6726,5
4/8/1998 7560 25/08/1998 6949 14/09/1998 6774,55
5/8/1998 7487 26/08/1998 6790 15/09/1998 6762
6/8/1998 7462 27/08/1998 6835 16/09/1998 6952,75
7/8/1998 7515 28/08/1998 6695 17/09/1998 6906
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10/8/1998 7365 29/08/1998 6728 18/09/1998 6842
11/8/1998 7360 31/08/1998 6566 19/08/1998 7039
12/8/1998 7320 1/9/1998 6409 21/09/1998 6861
13/08/1998 7291 2/9/1998 6430 22/09/1998 6926
14/08/1998 7320 3/9/1998 6200 23/09/1998 6852
15/08/1998 7300 4/9/1998 6403,2 24/09/1998 6890
17/08/1998 7219 5/9/1998 6697,5 25/09/1998 6871
18/08/1998 7220 7/9/1998 6722,3 28/09/1998 6840
19/08/1998 7285 8/9/1998 6859,4 29/09/1998 6806
20/08/1998 7274 9/9/1998 6769,6 30/09/1998 6787
21/08/1998 7225 10/9/1998 6709,75

Tap rén U duoc xacdinh U = [6200,7600]. Chiap rén thanh 14 khang nmdi khoang c6
d6 dai 100. Tr day xacdinh cac &p mo:

A]_ = 1/U1 + O5/UZ + O/U3 +....+ O/U13 + 0/U14
AQ = 05/“1 + 1/U2 + 05/[.{; +...+ O/U13 + 0/U14
Ai3=0/u; + 0./ + ...+ 0.5/u + 1/uy3 + 0.5/U4
A14 = O/U]_ + O/U2 + ...+ O/U12 + 05/U_|_3 + 1/U14
St dung cAc lxc trong thiét todn @i bién cé tié thuduoc két qua nhu trong Bing 6.

Bang 6.Két qua du bao @a cac phrong phap khac nhau.

Ngay thang | Thidiém | Giatithwc | Giatime | Chen method| Yumethod — dCtién
8/3/1998 t=1 7552 Al4
8/4/1998 t=2 7560 Al4 7450 7416,67 7550
8/5/1998 t=3 7487 Al3 7450 7416,67 7483,33
8/6/1998 t=4 7462 Al3 7500 7516,67 7450
8/7/1998 t=5 7515 Al4 7500 7516,67 7516,67
8/10/1998 t=6 7365 Al2 7450 7416,67 7416,67
8/11/1998 t=7 7360 Al2 7300 7296,67 7350
8/12/1998 t=8 7320 Al2 7300 7296,67 7350
8/13/1998 t=9 7291 All 7300 7296,67 7300
8/14/1998 t=10 7320 Al2 7183.33 7169,05 7350
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8/15/1998 t=11 7300 Al12 7300 7296,67 7320
8/17/1998 t=12 7219 All 7300 7296,67 7296,67
8/18/1998 t=13 7220 All 7183.33 7169,05 7283,33
8/19/1998 t=14 7285 All 7183.33 7169,05 7266,67
8/20/1998 t=15 7274 All 7183.33 7169,05 7260
8/21/1998 t=16 7225 All 7183.33 7169,05 7256,67
8/24/1998 t=17 6955 A8 7183.33 7169,05 7169,05
8/25/1998 t=18 6949 A8 6850 6863,33 6950
8/26/1998 t=19 6790 A6 6850 6863,33 6816,67
8/27/1998 t=20 6835 A7 6775 6794,44 6850
8/28/1998 t=21 6695 A5 6850 6843,33 6650
8/29/1998 t=22 6728 A6 6750 6750 6750
8/31/1998 t=23 6566 A4 6775 6794,44 6650
9/1/1998 t=24 6409 A3 6450 6450 6450
9/2/1998 t=25 6430 A3 6450 6483,33 6450
9/3/1998 t=26 6200 Al 6450 6483,33 6316,67
9/4/1998 t=27 6403.2 A3 6450 6450 6450
9/5/1998 t=28 6697.5 A5 6450 6483,33 6483,33
9/7/1998 t=29 6722.3 A6 6750 6750 6750
9/8/1998 t=30 6859.4 A7 6775 6794,44 6750
9/9/1998 t=31 6769.6 A6 6850 6843,33 6716,67
9/10/1998 t=232 6709.75 A6 6775 6794,44 6750
9/11/1998 t=233 6726.5 A6 6775 6794,44 6750
9/14/1998 t=34 6774.55 A6 6775 6794,44 6750
9/15/1998 t=35 6762 A6 6775 6794,44 6750
9/16/1998 t=36 6952.75 A8 6775 6794,44 6794,44
9/17/1998 t=37 6906 A8 6850 6863,33 6883,33
9/18/1998 t=38 6842 A7 6850 6863,33 6870
8/19/1998 t=39 7039 A9 6850 6843,33 6883,33
9/21/1998 t=40 6861 A7 6850 6850 6850
9/22/1998 t=41 6926 A8 6850 6843,33 6910
9/23/1998 t=42 6852 A7 6850 6863,33 6863,33
9/24/1998 t=43 6890 A7 6850 6843,33 6863,33
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9/25/1998 t=44 6871 A7 6850 6843,33 6878,57
9/28/1998 t=45 6840 A7 6850 6843,33 6871,43
9/29/1998 t=46 6806 A7 6850 6843,33 6866,67
9/30/1998 t=47 6787 A6 6850 6843,33 6843,33

MSE 9658,10 10138,09 4676,51

Dé so sanh cacé qua du bao theo cac plvng phap khac nhau, sa sung binh binh
pheong MSE theo cong ttt duoc Sr dung:

Z(fi - gi)2
MSE=%1 —
n

trongdoéf; la gia ti thuc cong; 1a gia ti du bao.
Két qua sai $ theo cac phong phapdugc dua ra trong Bng 7.

Bdng 7. So santhiéu qui thuat toan.

Algorithms/MSE Thu 4t toan Chen Thuat toan Yu Thuét toan cai bién

MSE 9658.10 10138.09 4676,51

Mot 1an nira két qui nay cho thy hiéu qui cia thuit todndé xuat chi gan hing nra aia
thuat toan Chen trong khi thtitoan c6 tong aia Yu hi cho ket qua t6i hon thuat toan déia Chen.

6. KET LUAN

Bai bao naydua ra nét cai bién moi dé sir dung duoc trong mé hinh chii thoi gian mo.
Tuong tr nhr cai bién aia Yu khi xay @ing nhém quan dlogic my da tinhdén ar lap lai coa
cac gia t trung nhau bénévphai va gan tong khac nhau charhg \i tri cua gia ti do, ching toi
xét thoi diém xuat hién cia trng gia ti ve phai mo| quan f¢ logic my. Nhu vy tai ting thoi
diém, nhém quan dlogic mo dbi véi vé trai gibng nhau nhing li khac nhauy vé phii. Véi
dinh nghia msi nay v nhém quan & logic my phu thusc thoi gian, chra céin sr dung cac
phrong phap nang cat® chinh xac khac nhphandoan lai, sir dung chibi thoi gian my bac cao
hay md hinh hai nhaw {5 - 9], két qua da %t hon rat nhiéu so Wi thuit toan © ban caa Chen.

Nhom cac quanédlogic my 1a khai ngm oo ban dé cii tién cac that toan trong mé hinh
chubi thoi gian my. Changduoc ar dung trong Au hét cac cong trinh sau naya cac tac gi
khac nhau. Chinh vidy, st dung nhém quan hmd méi ndy trong cac plong phép éi tién
khé&c nhau higng € lam &ing hiéu qua cia cac that toan nay.
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ABSTRACT

FUZZY TIME-DEPENDING LOGICAL RELATIONSHIP GROUPS INUZZY TIME
SERIES MODELS

Nguyen Cong Dieli

Ynstitute of Information Technology, VAST, 18 Hp&uoc Viet, Cau Giay, Hanoi
*Thang Long University, Dai Kim, Hoang Mai, Hanoi

Email: ncdieu@ioit.ac.vn

Fuzzy time series models have many applicationdonecasting, especially in the
economic forecast. In recent years many works hasen completed towards improving
accuracy and reducing the amount calculated inyftinze series models such as the article by
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Chen and Hsu, Huarng, Kuo, Wu. A different approaxiimprove efficiency for time series
prediction is to use fuzzy techniques in data ngnéach as clustering, neural networks, ... to
build the model. The most of methods are basedhentéchnique of Chen’s fuzzy logic
relationship groups to reduce the amount of conijmutdo just perform arithmetic calculations
instead of min-max as in the model of Song-Chisstmn(2005) developped the recurrent fuzzy
relationships and contructed the weighted fuzze tsaries model.

In this paper, we propose a modified way to deffnegzy time-depending logical
relationship groups. Thanks to the new conceptizfyf relationship groups, the new fuzzy time
series model is proposed. Using this model fordasting fuzzy time series model, we obtained
better results for enroliments and Taiwan stoclexirecasting than Chen and Yu results.

Keywords fuzzy time series, weighted fuzzy time series rhofiezzy logical relationship
groups.
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