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NHAN DANG THAM SO MO HINH HOI QUY TUYEN TiNH MO
SU DUNG KY THUAT LIEN HOP

VU NHU LAN, VU CHAN HUNG, PANG THANH PHU

Vién Cong nghé thong tin

Abstract. The results concerned with a new method of parameter identification of fuzzy linear
regression models, which is based on fuzzy adjoint technique [2], are presented. It is shown that the
efficiency of this method is successfully demonstrated in the numerical example of fuzzy parameter
identification in comparision with the method [1].

The characteristic functions appeared as “forcing term” in adjoint equations may be regarded as

the weights in constructed measurement functions.

Tém tat. Két qua bai bdo 1a mot phwong phdp méi nhan dang tham s6 mé hinh héi qui tuyén tinh
mo dua trén k¥ thuat lién hop mo. Hiéu qué cia phirrong phap duwoc thé hién qua vi du vé nhan
dang tham s6 m& ¢é su so sanh véi phrong phép [1].

Ham diic trung xuat hién duéi “dang cudng birc” trong phuong trinh lién hop ¢6 thé duoc xem

nhu trong s6 trong ham quan sét.

1. MO PAU
Hoi quy tuyén tinh mo lan dau tién dwoc Tanaka [3] dwa vao nghién citu céc dir lieu mo.
Nhiéu téc gid khac cling tiép tuc nghién ctru moé hinh hoi quy tuyén tinh me [4,1]. Trong bai
bio nay sé gidi quyét bai toan nhan dang tham s6 moé hinh m& st dung ky thuat lién hop
m& dwoc phét trien & [2] va so sdnh véi phirong phap c6 tiéu chuan nhan dang de xudt & [1]
von dwroc xem la hop 1y hon so véi céc tiéu chuan khac [3,4].

2. DPAT BAI TOAN

Hé hoi quy tuyén tinh m& mé rong cia [3] dwoc mo td dwéi dang sau:

H=S"aoyk-DaY b ouk-d—itl), k=TN 1
y(k) = “ y(k—1) Z:_IN“ uf it+1) (1)

w(k) va y(k) la dau vao mo, dau ra mo.

a va b la cdc vécto tham s6 mo chwa biét véi cdc thanh phan twong ing a , b ,i = 1,n.
Trén co s& cap (u(k),y(k)), xdc dinh vécto tham s6 mo a, b.

~ ~ o~
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3. GIAI QUYET BAI TOAN

Binh Iy vé nhiéu loan mo [2] ¢6 thé tém tat nhu sau:
Cho (k) 1a qud trinh mo théa man phwong trinh dwoc viét duéi dang todn tir sau day:

L o(x) = gﬂ(m), xeDeR™. (2)

&~
trong dé:

L toan tir tuyén tinh mo.
~Mo

x tap cdc bién thoi gian, khong gian...

q () phan b6 nguon mo.

~pB

07 = (™, bT) 1a vécto tham s6 md chua biét can phai xdc dinh (wée lrong md).
Xay dung phuong trinh lién hop mo twong dng véi (2) nhu sau:

L*¢* = p(x), (3)
SR

& day L* todn tir lién hop mo cia L thoa man:
<L A u>=<\ L pu>
< o, > la tich v6 hudng mo.

Céc quan sat dwoc cho dwéi dang phiém ham mo:

J el =<pp>=3 pl@) © plx). (4)

Tu dinh nghia L* trong (3) va ciing diéu kién bién doi véi ¢(z) va ¢*(x), ta cb:

J ¢l = J [¢*] hotic <, p>=<¢*,p>. (5)
TP~ Tdp ~o ~p

N

Gid st ¢’ 13 nghiem cia (2) v6i L = L' va q = ¢/, ¢* 1a nghiém ciia (3), khi d6 ¢6 phwong

~p
trinh quan hé sau doi véi 6J ,0L, dq :
~p N
6] =0 < 0Ly > @ <" g >, (6)
P ~p T ~p ™
6J =J eJ;5L=LcL; éqg=4q q. (6a)
~po P P Y Y Y s~ s

Nhu vay khi L va ¢ phu thuoc vao vécto tham s 0 mo.

~
~

Viéc str dung (6) sé c6 dwoc phwong trinh quan hé gitra bién phan tham s6 mo §6 va bién
phan phiém ham m& §J . Viéc chon cdc ham dic trung mo P (x), j = 1, m sé dan dén m
~ ~j

p
phuwong trinh dé x4c dinh bién phan tham s6 mo 66.

Hé (1) dwoc dwa vé dang mo hinh toan tir (2) nhw sau:

LA16Y " 4 0B, (6b)
~ =1 "
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Va xac dinh:
<A u>ANT MK © k)
~ - ~ oo ~
N
=S am e uh)
~ =1 ~
Véi:
Ak)=0, wk) =0, Yk <0, k>N
thi:

= @:Z N”@uk d—i+1).

Goi: 0 = (aT,b") 13 wéce lwong tham s6 m 6.

~
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Néu véi moi j, P(k) A P (k), 7 = 1,m, thi tir (6), (7), (8), (9) xay dung dwgc hé m
~ = ~J

phuwong trinh:
E=A00; £=(€,¢,..8 ),
~ ~ o~ 2 ~m
hay
E =X ©60; j=1,m
~j o ™) ~
O day

(10b)

(10c)
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J A Jilg), (10d)
A= (Aa), )x%;), cees A{m))T la ma tran thu dwoc qua tinh toan. (10e)

Gidi phrong trinh dé tim §0 trong (10).

Sau khi tim dwoc 60, vécto tham s6 md ngay lap tirc tinh dwoc nhuw sau:

O(r +1) = 0(r) & 60. (11)

4. Vi DU MINH HOA

Hiéu qua cua phuong phap st dung phuong trinh lién hop mo trong bai todn xdc dinh
mé hinh hoi quy mo dwoc thé hién qua vi du sau.

Xét hé hoi quy tuyén tinh mo don gidn véi 5 cap quan sat dwdi day:

y =A @A Ouj, j=1,..,5. (12)
Luu y rang: y; = y(j); uw; = u(j).
Oday A , A 1acic tap mo dang tam gidc véi cc tham s6 chra bidt 4 = (lp, co,70); A =
~0' ~1 ~0 ~1
(lly C1, Tl)-

Gid sir cdc gid tri ding nhu sau: lp = 3.0; ¢ = 5.0; 79 = 7.0; 11 = 1.5; ¢ = 2.0; 71 = 2.5.
Theo phuwong phép [1], tiéu chudn nhan dang mo6 hinh c¢6 dang
S Iy (@) = py(@)|d
syUsg ©
E p—

J oy (@) dee
Sg ~

Dua trén co s& dinh 1y co ban vé nhiéu loan m& [2], trong trudmg hop céc tham so cua
hé (12) c¢6 dang tam gidc, cong thitc nhiéu loan m& dwoc tdch thanh 3 cong thitrc nhiéu loan
o sau day theo 3 dinh tam gidc:

6Jpl =< 30;517 6ql > (120’)7
6Jpc =< 90;;07 6(]0 > (12b>7
0Jpr =< Py, 0Gr > (12¢),

Moi tinh todn dua trén (12a), (12b), (12c).

Gié tri ban dau phuc vu tinh todn duoc cho nhu sau:

AY = (3.0,4.0,5.0); A° = (3.0,3.5,4.0); p;(k) = d;(k) ham Kronecker
~0 ~1

Nam cip quan st dwoc cho trong bang 1
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Bdng 1
y; | (45,7, 95) | (6,9, 12) | (75, 1L, 145) | (9, 13, 17) | (10.5, 15, 19.5)
wi | (111) |(222)] (333) (444) (555)

Két qua tinh todn dwoc trinh bay trong bang 2 so véi phwong phép [1]
Bdng 2

Phwong phap [1] ] (3.11, 4.95, 6.84) | (155, 1.71, 1.82)
Phuwong phdp dé xuat | (3.02, 5.02, 7.02) | (1.50, 2.01, 2.52)

Tong sai s6 danh gid tai bang 3

Bdng 3
UL | u2 | u3 | ud4 | up | Tong saiso
Phwong phép [1] 1.22 1138 | 04 | 112 0.36 4.48
Phwong phap de xuat | 0.01 | 0.01 | 0.02 | 0.01 | 0.02 0.07

5. KET LUAN

Phuong phap wéc lwong me trén quan diém phwong trinh lién hop 1 phwong phép khé
hiéu qué st dung cho bai todn ddnh gia tham s6 mo trong mé hinh hoi quy mo hién nay. Két
qué cho thay phuwong phép trén cé do chinh x4c khé cao so v&i nhiéu phuwong phép hién nay
dang st dung [1,3,4].
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