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TOM TAT: Bai bdo nay dé cdp dén mét s6 phuong phdp mdy hoc hi¢n dai, nhu: phuong phdp
ing dung mang noron; phuong phdp vng dung 1y thuyét tdp mo; phuong phdp iing dung cdc thudt
todn di truyén; ... Vigc dp dung cdc phuong phdp ndy nhdm dua ra nhiing dyu bdo trén co sd phan
tich cdc tham s6 lién quan dén doi tugng nghién citu.

I. Tdng quan v& mdy hoe:

Hién nay trén th€ gidi, mdy hoc di dugc ¥ng dung rong rdi trong nhiéu linh vuc khdc nhau nhu dy
dodn k&t qui bdu cit, phin tich du bio dau tu, 1én k& hoach phat trién kinh (€, ddnh gid k€t qui phat
trién trong c4c lanh vuc ndng nghiép, cong nghiép, dinh hudng phit trién thi trudng, xiy dung cic md
hinh kinh doanh, v.v.. 0 nudc ta, linh vuc niy dang tifng bu6c hinh thanh va phat trién.

Mt s& lgi ich ciia mdy hoc:

- M4y hoc c6 thé gilp xit 1y va du bdo cdc thong tin biing cdch tao ra cdc luit sin xuit tir diY ligu
thu thip.

-0 nhitng ndi khong c6é chuyén gia, mdy hoc ¢6 thé gidp tao ra dudc cdc quyét dinh tir cdc dir
liéu cé dudc.

- Céc thudt toin mdy hoc c6 thé gitip x{ 1y khi dif liéu khong ddy dd, khéng chinh xéc.

- Mdy hoc gitp thi€t k& hé th6ng huan luyén tv ddng (mang nordn nhin tao) va gidi ma méi lién
hé gita céc tri thic dudc luu trif trong mang tir di¥ ligu.

M4y hoc 12 mét cum tir ding d€ chi khd ning mot chuong trinh mdy tinh 1dm ting tinh thyc thi dya
trén nhitng kinh nghiém da trdi qua, hodc @€ chi khd ning mdt chudng trinh cé thé ph4t sinh ra mot
cu tric dif liéu méi khidc v6i cdc cdu tric dif liéu cil.

Lgi diém cla cac phudng phdp may hoc 12 n6 phat sinh ra cdc ludt tudng minh, c6 thé dugc sira
d8i, hoic dugc huan luyén trong mot gidi han nhdt dinh. Cdc phudng phdp mdy hoc hoat dong trén
cdc dit liéu c6 dic td thong tin. Cc théng tin dudc trinh bay theo mot ciu tric gdm 4 mic dude goi la
tri thitc kim tu thap (pyramid knowledge). Mifc thdp nhd't 1a mot tap dit liéu 16n ding d€ luu théng tin,
thudng né rit khé hiéu véi con ngudi. Do d6, cin phéi trich cdc thong tin hitu ich ti kho dif liéu bing
cdch st dung cdc phuong phdp tién xi 1y. K&t qui cda viéc tién xi 1y s& tao ra théng tin & mic thi 2.
Céc tri thifc 8 mifc thi 3 thudng dudce tao ra do cdc luit sdn xuit. Cdc siéu tri thifc dudc goi I tri thic
cla tri thic.

M4y hoc 12 sy ty ddng clia quy trinh hoc va viéc hoc thi tuong dudng véi viéc xay dung nhirng luat
dia trén viéc quan sdt trang thdi trén cd sd dif liéu va nhitng su chuyén héa cia ching. Piy I3 linh
virc rong 16n khong chi bao gém viéc hoc tif mau, ma cdn hoc ting cudng, hoc v6i “thdy”,... Cc thuit
todn hoc iy bd di¥ liéu va nhitng thdng tin quen thudc cla né khi nhdp va trd vé mdt k&t qui, mot
khdi niém dé dién td nhitng k&t qui hoc. Mdy hoc kiém tra nhitng vi du trudc d6 va ki€m tra lubn ci
nhitng k&t qui ciia ching khi xudt va hoc 1am cdch nao d€ tdi tao lai nhitng k&t qua nay va tao nén
nhifng s téng quat héa cho nhitng trudng hgp mdi.

N6i chung, mdy hoc sit dung mdt tdp hitu han dir liéu dugc goi 12 tdp hudn luyén. Tip ndy chia
nhitng méu dif liéu ma né dudc viét bing mi theo mdt cdch nao d6 d€ may cé thé doc va hiéu dude.
Tuy nhién, tdp hudn luyén bao gid ciing hitu han do d6 khdng phdi todn bd dif liéu s& dudc hoc mot
cdch chinh xdc.

Mot ti€n trinh mdy hoc gém 2 giai doan:
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Giai dogn hoc (studying): hé thng phén tich dit liéu v nhin ra sy mdi quan hé (cé thé 1a phi
tuy&n hoidc tuyén tinh) giita cdc d6i tugng dir lidu. K&t quid cda viéc hoc 6 thé 1i: nhém céc dbi
tugng vao trong cédc I6p, tao ra cdc luat, tién dodn 16p cho cdc ddi tugng mdi.

*  Giai doan thit nghi¢m (testing): moi quan hé (cic luit, 16p...) dudc tao ra phdi dudc ki€m
nghiém lai bing mdt s6 ham tinh todn thuc thi trén mot phan cda tip dif liéu huin luyén hoic trén
mot tip dif lidu 16n. ’

Céc thuit todn mdy hoc dudc chia 1am 3 loai: hoc gidm sdt, hoc khéng gidm sdt va hoc nifa gidm
sit.

Hoc c6 gidm sdt;

Pay 1a cdch hoc tir nhirng miu dir liéu ma & d6 cdc ky thuat mdy hoc giip hé thdng xiy dung
cdch xdc dinh nhitng 16p dif liéu. Hé théng phdi tim mdt sy md td cho ting 16p (dic tinh cia miu di
liéu). Nh& viy ngudi ta cé thé sit dung cdc luit phin loai hinh thanh trong qu4 trinh hoc va phin 16p
dé c6 thé sit dung du bdo cic 16p dif lidu sau nay.

Thuit todn hoc cé gidm sdt gom tap dif liéu huidn luyén M cip:
8= [z gl izl 5140040

Céc cip hudn luyén ndy dudc goi 1a miu, véi
xi 12 vector n-chiéu con goi 1a vector dic trung,
cj 12 18p thi j da biét trudce.

Thuét todn mdy hoc gidm st tim ki€m khéng gian ciia nhitng gid thuy&t cé thé, goi 12 H. Ddi véi
mot hay nhiéu gid thuy&t, ma udc lugng t6t nhdt ham khoéng dugc bi€t chinh xdc f: x 2 c. B6i vdi
cong viéc phin 16p c6 thé xem gia thuy&t nhu mdt tiéu chi phan 16p. Thuat todn mdy hoc tim ra nhitng
gia thuy&t bing cich khdm ph4 ra nhifng dic trung chung cda nhitng vi du miu thé hién cho méi 16p.
K&t qui nhin dudc thudng & dang ludt (NEu ... thi).

Tiy thudc vio mic dd cia thuidt todn hoc gidm sdt, ngudi ta ¢6 nhitng mdé hinh hoc gidm sét nhu
sau:

° Hoc vet: hé thdng ludn ludn dugce “day” nhitng ludt diing.

e  Hoc bing phép logi suy: hé théng dugc day phdn hdi ding cho mdt cdng viéc tuong tu,
‘nhung khéng xdc dinh. Vi th€ hé thdng phii hiéu chinh phin héi trudc d6 bing cdch tao ra mot ludt
mdi c6 thé 4p dung cho trudng hgp mdi.

o Hoc dua trén truong hop: trong trudng hop nay hé théng hoc luu trif tit cd cdc trudng hdp,
cing véi két qué ddu ra cla ching. Khi bit gip mét trudng hdp mdi, né s& c8 ging hidu chinh d&€n
trudng hgp maéi ndy cdch xit 1y truée d6 cla né da dugc luu trif.

o Hoc duu trén su gidi thich: hé théng s& phén tich tdp hgp nhilng gidi phdp nhim chi ra tai
sao moi phudng phdp la thanh cong hay khong thanh cdng. Sau khi nhitng gidi thich nay dudc tao ra,
chiing s& dudc diing dé gidi quy&t nhitng vin dé méi.

Hoc Khéng gidm sdt:

Piy 12 viéc hoc tir quan sat vA khdm phd. Hé thong khai thdc dit liéu dugc ¢ng dung véi nhilng
d68i nrgng nhung khéng cé 16p dugc dinh nghia trudc, ma d€ né phdi tw hé thdng quan st nhitng miu
va nhin ra miu. Hé thdng nay din d&€n mot tip 16p, mdi 16p c6 mot tdp miu duge khdm phd trong tip
dir liéu.

Hoc khong gidm sdt con goi 14 hoc tif quan sdt va khdm phd. Trong trung hop chi c6 it, hay gin
nhu khéng cé tri thifc vé dir liéu ddu vao, khi d6 mdt hé théng hoc khong gidm sdt s& khdm phé ra
nhitng phin I6p cla dif liéu, bing cdch tim ra nhitng thudc tinh, dic trung chung clia nhitng miu hinh
thanh nén tap di liéu. '

Mot thudt todn may hoc gidm st ludn c6 thé bién ddi thanh mot thuat todn mdy hoc khong gidm
s4t. P8i véi mdt bai todn ma nhitng miu di lidu dudc md td bdi n dic trung, ngudi ta c6 thé chay
thuit todn hoc gidm sit n -1dn, mbi 14n v8i mot dic trung khdc nhau déng vai trd thudc tinh 16p, ma
chiing ta dang tién dodn. K&t qua s& 12 n tiéu chi phin 16p (n bd phin 18p), v6i hy vong 13 it nhat mot
trong n bd phan 1dp dé 13 diing.
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Hoc nita gidm sat:

Hoc nita gidm sét 1a cdc thudt todn hoc tich hdp tir hoc gidm st va hoc khong gidm sét. Viéc hoc
nlta gidm sat tdn dung nhitng wu diém ciia viéc hoc gidm st vd hoc khong gidm sdt va loai bd nhiing
khuy&t diém thudng gip trén hai kiéu hoc nay.

II. Cdc thuét todn mdy hoc hién dii 4p dung trong cdng tdc dy bdo:

Nhém nghién citu da ti€n hanh nghién cifu cdc thuit todn hién dai cia mdy hoc bao gbm: mb hinh
hé théng mang norén md hdi quy, md hinh hé thong norén dang ham radial, mo6 hinh hé ludt mJ va sy
k&t hop gilta cdc md hinh mang ndrén véi thuat ton di truyén cu thé nhu sau:

1. Mb hinh mang norén m& hdi quy:
a. Gidi thiéu:

M6 hinh mang ndron nay két hgp tir Iy thuy€t tip md va m6 hinh mang nordn tin dung nhifng wu
diém nhu c6 kha nidng xdp xi mot ham lién tuc vdi do chinh xdc cho truéc (mang ndrén) va khai thic
khd ning xi 1y nhitng tri thifc nhu con ngudi (1y thuy&t tdip md). M6 hinh nay rdt thich hgp do yéu cdu
dit ra ¢6 nhitng ddu vao va diu ra phu thudc theo thdi gian. Mang no ron md hdi quy 16 ra dat hiéu
qua cao cho nhitng ¥ng dung nhu: du bdo chudi thdi gian, nhin dang va diéu khién nhitng hé phi
tuyén.

b. Céiu tric mang:

Mot mang gdm 4 18p nhu sau

L6p 1: La 18p nhiap gdm N di liéu nhip (input).

Ldp 2: Goi 12 16p cdc ham thanh vién. Cédc niit trong I6p ndy thuc hién viéc md hod. L6p nay
ddng dé tinh gid tri hAm thanh vién theo ham phén ph&i Gauss. S6 niit trong 16p 2 12 N x M, trong
dé M 12 s6 ludt mJ (s6 nit cda 16p 3)

Ldp 3: Ldp cac ludt md. Céc niit trong 16p ndy tao thinh cd sd ludt md gdm M nit. Lién két
gita 16p 2 va 18p 3 biéu dién gid thi€t cla ludt md. Lién k&t giita 16p 3 va 16p 4 biéu dién két luén
ctia ludt md.

L6p 4: Lp xudt gdm P niit.

Lién két giita 16p 3 va 16p 4 dugc gdn trong s6 W, .

Nhir vdy s6 miit cda md hinh1a: N+ (Nx M) + M + P

Lap 4

Lep 3

Lep 1

Ciu tric mang
¢. Hoatddng ctia md hinh.
Ky hiéu u,.(k)vﬁ Oi(k) twong ng 12 ddu vao va diu ra cla niit th i trong 16p k.
Lép 1
O,-(“ = u,-”) = x,-(r) i=1+N
Lép2

g

0" = p [ ué“-m.})’} i= 14N, j= 1M
U}
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Trong dé m; va O tudng Ung 13 trong tdm va d0 rdng clia ham thanh vién theo phin b
Gauss. ;
Hon nita, ddu va-, ca cdc mit nay Ia

ui? (6)=0{" +9,0{"(t- 1) i=1:N,j=1:M
Trong d6 biéu dién trong s6 cho cdc nit hdi ti€p.
Dé dang thdy ring ddu vao clia cdc niit trong 16p niy c6 chifa todn hang 05.2) (l‘ —1) lwu

thong tin tru6c d6 ciia md hinh. Va diy chinh 12 sy khdc biét giita mang noron md va mang ndron
hdi quy md.

Nhu vay

B T PR N R
.06“ -—-exp-[‘ +y:;( )myr

("ij)z

i=1+N,j=1+M
k©ro,0070-1)- m,,]’}

exp

(" i
L
MB&:i niit trong 16p nay c6 3 théng s& 1a mg, O va 99-.

Lép 3: Céc niit trong 16p nay thuc hién phép todn AND

N
: 3 2
o =1 op??

=ﬁexp[ [ (‘)+9,,0”’(z—1)_m‘_j}

-
[}
-

i=1+N,j=1+M

("y’)z

Ldp 4: Céc niit trong 18p nay thuc hién viéc gidi mdJ.
Vi = 0"

—Zu“)w

5

3
= OS‘ )Wﬂc

=S w kﬁ ot I:_ . @)+e,00-1)- myr}

-
n

=

j=1 (‘" i )1
Véi i=1+N,j=1+M,k=1+P
Nhu viy, trong mé hinh ndy, cdc théng s& cin phdi x4c dinh 13 9‘.. » O O.vi w k-
d. Lipludnmd.
Gia st cho hé mang norén héi quy md vdi nhi€u dau vio va mot ddu ra. Goi xi 12 bi&n ngdn ngir
thif i va o; 12 gid tri kich hoat ctia ludt j, wj 12 trong s8 ciia k&t ndi thi j.
Mot luit suy dién m& dugc bi€u di&n nhu sau
Rj: N&u uljla Alj, u2j1a A2j, .., unj 12 Anj thi y=wj
Trong d6
i=1,2,..,n. n 13 s6 ddu vao
uij = xi + 6; * 0ijP(t-1)
Aijla cdc tip md
Wj 12 trong s6 két ndi

Diu vao ciia m&i ham thanh vién 12 ddu vao xi clia mang cong v6i s6 hang 0ij(2)0;. Sd dd két
ndi dva trén ludt suy dién md nhu hinh sau
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g
.

) G
oy

Mbt ciu tric k&t ndi trén cd s& ludt md thi j
Hé théng md vdi nhitng thanh phin nhd (Feedback unit) c6 thé dugc xem nhu 12 mdt hé suy luin
md ddng va gid tri suy ludn dudc tinh bdi:
V§i M 1a s6 ludt

L] - ‘N
V=2we wo e =]1m)

Tir m6 t trén, m’z'_frllg nordn hdi quy md 12Thdt hé suy luin md c6 cdc phin tif nhd. Sau khi hudn
luyén xong, cdc thong s& trong mang cing vdi céc phin t nhé da xac dinh tri thic.
e. Gidi thuit hoc cho md hinh.

RFNNs sif dung gidi thuit hoc lan truyén ngugc (Back Propagation) d€ xdc dinh cdc théng s6
trong md hinh.

Muc dich ciia viéc hoc 12 cyc ti€u héa him 156i

1 1

E=-20“0-y 0f =3 X060 -0"0f
4 t

Trong d6 @ (¢) 12 d4u ra mong musn va y (£)= 0" (¢) 1a ddu ra hién tai ciia m6 hinh tai

miu dit liéu thit t.
Nhu da biét, trong gidi thuit lan truyén ngugc, cdc thdng s6 s& dugc cip nhét nhu sau:

W(l+l)=W(t)+AW(O:W(I)+I][—%2-)

Trong d6 W 13 vector théng s6 ciia md hinh va 77 13 t8c d hoc.
pit e(t)=y () -y (), taco

E(t) _ ay(t) _ 20 ()
ow - WGy = ey
Do d6 c4c thong s6 m;, Oy, 9 va W s€ dudc cdp nhit tu’dng {tng nhu sau
wy (+1)=w,(@)- ﬂwawjk
6E
y(t+])_my(t) 7] 6
My
OE
o;(t+1)=0,()-n° -
oy
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9 aE
0;(t+1)=0;()-n 50,
Trong dé
=_e(tp(3)
awﬁ
(3)
oE =—e(t)§‘,w r 20
am y i=1 om
=-e(1)§ wjkO”)z[xf(‘)*'O(“(f—l)gu -mu]
% ("a‘)’
oFE e 6053)
o0 5 e(t)ZW Py
(2)
= (dﬁy
0E M 505_3)
3 )+ 0§ (-1 (2)(
—e(t)zwj [()+ c-1)p, - myb
Jj=1 ( y)z

Gidi thuét hoc cho mang nhu sau:

Hoc c6 gidm sat v8i tip miu {(Xs, Ys)}
M3i khi dra mot miu Xs = (x1, X2, .., xn) vio mang, cdc cdng viéc 14n lugc dlrdc thuc hién

nhu sau:
- Lan truyén miu Xs qua mang dé tinh gi4 tri ddu ra (Output) theo cdng thic:

oy ik [x(r)w‘,o"’('“‘)"""r]
Vi _JZ-]W}*I:[' P[ (a'u)’

- Tinh 18i tai tm3u hoc dva trén sai 1éch
e® =y ® -y
- Cip nhit c4c thong s8 mij, oy, 6;; va wij theo cOng thitc
; oE
wi+D=wy(@)-n" 3
w

Jk

6E

U(t+1) my(t) 25 am-j
1

OE

ay(t+1) 0',1(1‘) n° 60'
P 6E

Qy(t-f]) By(t) ry 66

2. MS® hinh h@ théng mang ndrén dang ham radial.

a. Gi6i thiéu.
Hé th6ng Mang Ndrdén dang ham radial s& gidi quy&t vAn d& xdp xi mét ham lién tyc n bi€n trén

mot mi&n compact. M6 hinh ndy ti&€n hanh 14y dic trung cuc bd clia ham, va nhu viy s& d& dang khdi
tao va huidn luyén di liéu khi hoc.
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b. C&u triic mang.

Mot mang RBFNNs gém c6 3 16p

- L6p ddu vao

- L6p cdc ham Gauss (s8 niit 12 do ngudi sit dung quy dinh)

-Lép diura _

- Cédc lién k&t tir ting 18p ddu vao dén ting cdc ham gauss khong c6 trong s6

- C4c lién k&t & tAng cdc ham Gauss dé€n ting 16p diu ra c6 trong sd.

- Mbi node & ting cdc ham gauss c6 cic thong s& cin xdc dinh 13: trong tdm (x4c dinh trong tim
ham gauss) , théng s6 sigma (x4c dinh d¢ 1éch chudn clia ham gauss). Xdc dinh cdc thong s6 & ting
nay ding dé phén 16p.

" - Céc trong s8 trén dudng 1ién k&t tif ting cdc him Gauss dén ting 16p ddu ra dudc x4c dinh thong
qua cdch hoc binh thudng: phuong phap hoc lan truyén ngudc, phudng phip hoc tuy€n tinh, phuong
phép hoc theo vét cil.

c. Hoat ddng ciia mo hinh.

M5i miu dif liéu nhap s& qua k ham gauss (gid si & ting nay c6 k nit hAm gauss), hay c¢6 thé hiéu
1 c6 k 1p, xem mAu thudc vao 16p nao qua tinh xdc xud't phan bs chudn (12 him gauss ciia céc 16p).
Céc gi4 trj tinh dugc nay dugc t8 hgp tuy&n tinh (tinh trung binh c6 trong s8).

d. Gidi thudt hoc cho mang.
Gidi thuit 1 (¢dc lugng mang)
Budc 1: dat y=0
Budc 2: Thuc hién budc ldp khi i tirl tdin
{ .
a. ui=int[pi(xi)]
b. néuui< 1, dit ui=1
c. néuui>di-1,ditui=di-1
)
Budc 3: Thuc hién budc 1ap khi j tir 0 t6i 2n — 1
{ ’
Chuyén hod j tir hé mudi sang hé nhi phin n-bit dang ¢ = cn-1cn-2..c0
For i=1 to n tinh gi=ui + ci,
Chuyén hod qtok
Tinhy =y + (Wk + vkx)¢(x)

o o

)
Gidi thuét 2 (huan luyén mang)
Buéc 1: Pat Emax >=0 va pmax >=1. Khditao V va w. Patp =0.
Budc 2: Thuc hién vong lap nhu sau
{
a. SetE=0andp=p+l
b.  Thuc hién budc 1ap khi h tir 1 t6i ns

i.- Tinh E = f(sh) - f;(sh)
ii. Tinh ui= int[pi(sih)], I1<=i<=n
iii. Thuc hién budc 1ap khi j tx 0 t6i 2"-1
{
a) Chuy&n hod4 s6 j tif dang h& mudi sang hé hai n-bit, bi€u dién du6i dang c = cn.

1€N.,..Cp
b) Tinh qi = ui+ ci.; khi l<=i<=n
c) Chuyén s& q t6i k
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d) Tinh
{
wk =wk + p E¢y(sh) -
vk = vk + p E (sh)(sh - xk)"
}
}
c.  Thuyc hién budc 1dp khi k tir 1 t6i nt
Tinh
E = E = max({E, | f(tk)-fi(tk)l }
}

}
Budc 3: Chuyén sang budc 2 khi (E>Emax) va (p<pmax)

111 Cédc chuong trinh dy béo:

Nhém nghién cifu ti€n hanh cii dit cdc chuong trinh mdy tinh dua trén cdc thudt todn miy hoc
hién dai di dudc gi6i thiéu & trén va nhitng dif lidu thif nghiém cho cdc chucng trinh ndy.Céc chudng
trinh ¢6 cdc chic ning nhu huin luyén di liéu, thi nghiém dif liéu, dy bdo dir ligu trong khoéng thoi
gian thyc. Cdc chuong trinh cho phép bidu di&n 15i, dit liéu dudi dang db thi hoic dang s8 khi huin
luyén, thir nghiém hodc du bdo. Cic chu’dng trinh dy b4o mifc d6 ting trudng cao nhit, thip nha't va
tdc do ting trudng trung binh clia dif liéu cdn dy bio.

Ngoai ra dé kiém tra vd so sdnh khd ning du bdo clia cdc phuong phdp mdy hoc so vdi cic
phuong phip dang dudc ing dung rdng rai trong kinh t€, céc chu’dng trinh dugc cai dat thém phuong
phép du bio chudi ARIMA, 12 md hinh phén tich dy béo kinh t& 8 dién dang dugc st dung rong rai
trong cdc nganh du bdo cia kinh t€ & Viét Nam va trén thé€ gidi, nhim déi chi€u va so sinh cic
phudng phap dy bdo ciia mdy hoc véi phuong phdp dy bdo chudi ARIMA.

Dit liéu thy'c nghiém.

Chiing t6i lya chon phuong dn thit nghiém phudng phdp du bdo nay biing cdch st dung dir liéu cia
.gid cd mot s6 mit hang quan trong, cu thé nhu: vang, do la, gao, ca phé, xi mdng. Day la cdc mat
hang quan trong trong nén kinh t&€ VN, sy bi€n ddng gid cla.ching c6 tic dong rit 16n dé€n céc hoat
dong kinh t&€ khdc (ngudn cung c4p tif Vién Kinh T& Thanh Ph& H8 Chi Minh).

D liéu vé gid cd cdc mat hang ndy dugc cdp nhdt hang ngay, va ¢6 thé sit dung dit li¢u tit nhiu
nim trude, tf nim 1994 dén 2001, tic bao gdm khoﬁng hon 2000 s& liéu cho mdi bd dif liéu cla mdi
loai mit hﬁng thi nghiém. -

1. K&t qua thd nghiém.

a. Ung dung mé hinh mang noron hdi quy md.
= K&t qud thi nghiém (c6 d&i chi€u v6i md hinh ARIMA)
Thit nghiém trén dir liéu café.

'“o‘l.l* U,i.—_ T Rk 0} "n“" a:;’ “"a" " . ” T ‘:q‘l—--—"—'—-""‘; ¥em Ket Qua Du Bag
F’l b l ! ' 1 : : : | [T heay | Pedst: | DaaiCS=0) fi Data(CS=i) | Bendo(%) |~
15/212004 305,857079 303, 266000 316.966000 “1us230
= - 16/2/2004 309.585358 299.654476 322952676 1.218971
= 1 17/2/2004 309.818695 258.539695 332366860 0.075361
5 18/2/2004 309.007831 296566536 40.733526 0.261722
19/242004 309.749678 294.500108 349.430103 0.240074
3 20/2/2004 313.719658 292.966766 359.014948 130104
. 21 [212000 312189043 291.157607 366.633306 0.506%21
224272004 312127512 239.340448 5241142 0.019710
ot 2342/2004 312.609075 287525099 383.652281 0.154271
o} 24/2i2004 313.163660 205.709119 392462364 0177418
Lt | 257212004 313140542 283.693337 401.072812 -0.007362
. 26/2/2004 312487702 262.077442 409.683137 -0,208482
B 27(2j2004 313.111963 260261667 416,295 0.1%773
ol 282/2004 313104213 278445336 426.503843 -0.002477
b 29/2/2004 313.0045¢5 200.630007 435.51419 0.006147
11342004 312979278 274.814178 444.124543 -0.033757
o 2/3{2004 313.067200 272.996348 4527893 0.026092
S T TR TR T e e T e . e e £na L5 THT - 371-% ALY TAS3I4D A 0400 i
E [ oK ] Save |
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(Luwu ¥: cic dudng mau xanh bi€u dién md hinh di liéu dv bdo theo phuong phip ARIMA, dudng mau
d6 theo phuong phdp du bdo ciia mdy hoc).

Thif nghiém trén dit li€u vang.

g

LS _ haay. . PIod ) Dot (CS=0) | Data(CS=1) ). Mendol (%)~
15122004 5012128 G061 390000 SO5.677000 0007129
S 16/2/2004 505.963438 506285764  505.747112 0.029915
& 17252004 '506.056328 506433004 505.616828 0.015759
-l 1UzfeuA U6 14911 B BBUTAY BUS . SBLAY LR 7T
o) 19f2{2004 506,21 3823 506 7274 505. X626 0.015591
bt 20212004 508.30210%5 508.374740 505, 225950 0.017456
) 21 212004 06971272 507.021905 505095659 0.01%45
227212004 506,429 507169231 S04, 965557 0.011456
<. 23212004 506.479003 637316477 504.825060 0.009818
24/2/2004 506520105 507.463723 S04.704763 0.008115
W Isizn04 506, 552440 507610964 S04, 574467 0.006364
= 26/2/2004 506 578167 SO7.7S8214 S04 444170 0 005083
oIl 27/212004 £04.500506 £07.905460 "504.313874 0.004011
.. Lm0 LOG. 614210 GOV ULZ 706 o4 163N V0002
b 2[R0 6626216 S04, 199052 SO4.051280 0002358
5 —— 1432004 506 635340 508 347197 £03.922904 0.001801
2532004 506.642200 200.494443 s00.792087 0.001754 1
pa! Atatang S S08.cass - Sk Sdsran, Pt ;]
B8 4l 4 1 L&) . =

Ung dung md hinh norén dang ham radial.

= K&t qud thif nghiém (c6é d6i chi€u v6i md hinh ARIMA)

Thi nghiém trén dir liéu trén mit hang gao.

1 [ _A!j -1 04 05 . 06 . 0F . 08 O,i' "1[—__.:_
i : : 3 : £ : : ; : o s e - = =
1 % W0 Ll iqijzﬁw i:z.ns'l'xgu?'" "m‘.’ﬁggg" “ié%gu ,,1.,-“8%?1%]
l:-‘ MO v " a | enos 270 529655 156.085456 197.254066 2.99501
e 18]2/2004 28,0491 19057061 197.431663 3772468

.. Prpey 1972/2004 2145315 | 155825544 197.561779 1.137678
o 13#6L. - 20/2r2004 2317627 195.546571 197.694501 [V R T
I3 19800, 21122004 231766618 196.272097 197.826314 0.010286
b 156.03.. 220212004 231.700407 194996562 197456943 0.000772 j
-l 196 03., 23(2/2004 231786660 194.720067 190.090162 0.000062 !
) 1%.. 24/2/2004 231.768562 194, 445072 193.222619 0000008 i
i ! 1%0.. 254212004 231708584 154.163115 198354563 0.000001 :
al... i i:g 26/2/2004 IOEHY  193EVIB 198466612 0.000000 i

i ey 27j2/2004 231786564 193.617184 198,618659 0.00000
] ceenrne b S e e 17 0. Z8/2/2004 231766564 193341220 198.750707 0.000000

n 196.03.0 291212004 291700554 193.065256 190.852754 0.000000
= I ‘ilq 1R.03. 1132004 231.7805¢4 192.789291 |199.014002 0.000000
“ 115 156.03.. 2/3p2004 231.768564 192 513227 199.146849 0.000000 {
o] - e 1%.0. 3312004 231.788564 192.29%2  195.278097 0.000000
!" !!z !!E“v_ FTLT, . P E——— T m_-mmfnn_maum.__mnn~_ — —1
l° - “ i " rw oK l I Save I
=

Kem Ket Quu Du Hao

Iv.

! p . Meay . | Predct . | Dela(funcicn) .. Bendd (%) fii ~
;r’ ! Bl Pt D _'j 167272004 19961920192 15070,687000 0703954
: ¥ 4 » : S 177212004 14561928192 1SO73.706777  .000000
i 167212004 14561920192 15076.750181  0.000000
: O T ::t“ 19/2/2004 14961028102 1SO79.796263 0 000000
i ! i H H H 161 L 14961.928192  15002.840%4  0.000000
: : T : : T : " 1 21/2/2004 14961920192 ISO9B.0€5673 .0.000000
: : : : : : H H 5 L. 14961928152 13088.930823  D.000000
B T e 8 $ } Jrivarends 4 1 14%6... 14961520192 15091.976053 0.000000
: : : : : : : 7 1661... 241212004 M%1.928192 15095021303 - 0.000000
wf LA Sy | W\ S ML 251212004 14961920192 1050.066512  0.000000
] R R R e :u :z: 241272004 WHLSZB9Z  ISI0LII7Z  0.000000
- : ; : : : : : : 1 iy 0 4961928192 ISI04156932  0.000000
=8 ’ presrartiraseacd e ! 2 14961, 2012/2004 [14961.920192  ISI07.202142  0.000000
i H H H i H H H 1 149%1... 29/2/2004 14961.928192 15110.247352 0.000000
- it ; . . L 1 1t %1, 132004 14961928192 15112.292562  :0,000000
: ; i H ; : ; ; H 15 1H561.., 2312004 14961928192 IS116307772  10,000000
B B e twe - p e - 16 1L, a0 T iee1.0e8192  iS19382082  0.000000
. EUEI R % it 1 2 } { 3 } 1 14%61... ABinosd Lraii masisa 18193 438170 A bocon.
3 RS A Dot B
' H H H H H H ] o 0K Save
i A P | L]

K&t ludn:

K&t qud thd nghiém cdc loai dif liéu trén so sdnh vdi cdc phudng phdp du bdo di dudc st dung
trudc diy (nhu phuong phdp ARIMA, céc phudng phédp dinh tinh va dinh lugng khéc) c6 thé chip nhan
dugc. Tuy nhién d€ c6 thé ki€m tra thém cédc thudt todn mdy hoc hi&n dai &ng dung cho cong tic
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phén tich dv bdo ddi v6i trung han va dai han cdn phdi c6 thém nhiéu dif lidu hon nifa méi c6 thé
d4nh gi4 hét dudc tinh 8n dinh va dd chinh x4c cia cc thuit todn mdy hoc hién dai dang thi nghiém.

APPLICATION OF MODERN LEARNING MACHINE ALGORITHMS
IN ANALYZING FORECASTS

Vu Thanh Nguyen'”, Lu Nhat Vinh'”, Pham Dai Xuan®, Le Phan Ninh®
(UDepartment of Sciences and Technology — HoChiMinh City
@University of Social Sciences and Humanities - VNU-HCM

ABSTRACT: This paper mentions a number of modern learning machine methods such as
neuron — network method; fuzzy — set method; genetic algorithm methods; etc ... These methods are
applied to present forecasts based on analyzing parameters which relate to studying objects.
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