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ABSTRACT

Presented in the paper are the two types of reliability analysis including
the goodness-of-fit test for transition probabilities and the independent
test for simulation data chain. These tests are applied for the simulation
data chain having repeatability and seasonality. The simulation data
chain is assumed that the Markov chain of order 1 and having stationary
transition probabilities. Based on some existing research results on
statistical inferences for Markov chains, the two statistics chi-square were
established for using in the two mentioned tests. The illustration
application is realized on the simulation data chain of the daily clear
index sequence generated from the hidden Markov model having four
states.

TOM TAT

Kiém dinh vé sw phu hop voi cdc xdc sudt chuyén va kiém dinh Vé tinh doc
ldp ciia chudi dit liéu mé phong la hai dang phan tich tin cdy dwege dé cdp
trong bai bdo. Cdc kiém dinh nay dwoc dp dung doi véi chudi dir liéu mé
phong cé tinh Idp va tinh chu ky. Chudi dit liéu mé phong dwoc gia thiét
la chubi Markov béc nhat c6 cdc xdc sudt chuyén on dinh. Dua vao mot
s6 két qua nghién ciru d cé vé nhitng suy ludn thong ké trén cdc chudi
Markov, hai dang thong ké )( — binh phuong dwoc xdy dung dé sir dung
trong hai kiém dinh dd néu. Ap dung minh hoa duroc thuc hi¢n trén chudi
dit liéu mé phong Cua day chi S0 sang hang ngay diroc kNG tao tir mé hinh
Markov dn véi bon trang thdi.

1. GIOI THIEU

thuat hay kinh té xa hoi va ca trong cac nghién ctu

Trén nén tang phat trién cia cong nghé s, cac
mo hinh ngiu nhién ngay cang duoc (g dung manh
mé trong nhiéu linh vuc nhu trong toan hoc (phép
thir théng ké, 1y thuyét thong tin phuc vy dam dong
va dbi sach), trong vat 1y (vat ly hat nhan, dia vat 1y,
quang hoc va khi tugng, khi quyén) ciing nhiéu linh
vuc khac nhu sinh hoc, hda hoc, ky thuat quéan su va
kinh té. Cac ung dung cha yéu 1a dé nam bat, quan
sat, nghién ctu cac hién tugng trong tu nhién, ky
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co ban thong qua cac md phong dudi cac dang cu
thé nhu cac hinh anh, cac chuyén dong, cic phan
ung hay nhirmg phép thtr, thir nghiém, ... Nhirng hinh
thirc wng dung khac biét nay c6 thé dugc xem xét,
nghién ctu & mot dang chung 1a cdc dir liéu mo
phong dugc khoi tao ban dau tir cac mé hinh. Cac
c4u tric md hinh va cac phuong phap khoi tao dir
liu mo phong da duge nghién ctu rat nhiéu. Ngoai
nhitng mé hinh co ban nhu Markov, Markov an, cac
mo hinh duge xay dung theo chuyén dong Brown
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(Elliott et al., 2010)..., con cé rat da dang cac mo
hinh duge xdy dung trong rat nhiéu linh vuc khac
nhau. D4i vai cac phuong phap khai tao dit ligu mo
phong, xuat phat tir phuong phap Monte Carlo
(Rubinstein & Kroese, 2017), nhiéu nhanh duoc
phat trién rat phong phii nhu nhom céc thuat toan tao
mau Gibbs (Levine & Casella, 2006) hay khoi tao
md phdéng theo phuong phdp MCMC (Markov
Chain Monte Carlo), ...

Tuy nhién, vin dé phan tich sy tin cay va suy
luan kiém chimg cac tinh chét va cac diéu kién phu
hop cua cac chudi dir licu moé phong chua dugc
nghién ciru phong phu 1dam, mac dau nhiing van dé
nay da duoc chu y dén tir truée day rat lau. Vi du
nhu Cramér (1946) c6 cac phan tich, nghién ctru co
ban V& cac suy luan chung thuong gap, hay Bartlett
(1951) nghién ciru vé cac suy luan trén chudi mé
phong theo mé hinh xac suét; con cac phan tich suy
luan trén cac ddy mo phong Markov c6 thé tim thiy
¢ Anderson and Goodman (1957) va Billingsley
(1961). Mac dau vy, s6 lugng cac nghién cuu ve
nhom véan dé nay dén nay la chua nhiéu, chua phong
phu tuong xtng véi sy phat trién da dang cua cac
C4u tric mo hinh, cac phuwong phép, thuat toan khoi
tao mo phong.

Ciing c6 nhiéu trudng hop tng dung di liéu mo
phong, trong d6 tinh tin cay cua cac di liéu khoi tao
Nnoi tai da dugc dam bao tir chinh cac phuong phap
md phong s dung; hay da cé cic nghién ciru ly
thuyét lién quan nhung ngudi sir dung lai thiéu sot
khong st dung dé luan giai, suy luan cho chat chg,
gitip cho cac ung dung ciia minh duoc thuyét phuc
hon theo céc tiéu chuan thong ké phu hop.

Bai bao trinh bay mot (thg dung ma trong d6 mot
s6 két qua nghién ciru 1y thuyét lién quan dugc sir
dung dé rat ra cac suy luan kiém dinh vé sy tin cay
cua dir liéu mo6 phong, dam bao dir liéu mo phong
mang tai dwoc cac tinh chét caa cau tric md hinh.
Uu thé cia phuong phap nghién ctu dya trén mé
phong 14 c6 thé khai tao va sir dung s6 luong rat 1on
cac chudi dit liéu mé phong dé thir nghiém va thim
dinh céc thiét bi méi, cac phat trién ung dung mai
(trén thyc té hau nhu khong thé nao c6 duoc ¢d mau
dir liéu thyc I6n duge nhu vay dé s dung thi
nghiém, tham dinh). Cach thirc khoi tao dugc xem
xét & day (va ciing 1a cach dugc sir dung rat pho
bién) 1a sir dung cau triic mo hinh dé mo phong lan
lwot mot sb lwong 16n cac chudi dir ligu dé phuc vy
cac muc dich nghién citu. Phuong phap tiép can nay
phu hop véi cac ung dung Can phan tich thir nghiém
trén cac chudi mo phong can quan sat 13p lai va can
phai st dung nhiéu 1an nhiing chudi dit lidu co tinh
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chu ky. Trén co so str dung mot sé suy luan théng
ké c6 lién quan, pham vi bai bao d& cap dén hai kiém
dinh trén cac chudi dir liéu mé phong cé tinh lap va
tinh chu ky. Cac chudi mo phong dugc gia thiét 1a
cac chudi Markov bac nhit va 1a cac chudi Markov
on dinh. Xuat phat tir muyc dich nghién ctu cia cac
g dung, kiém dinh thir nhat xem xét liéu cac chudi
mo phong ¢6 dam bao tinh 6n dinh, ¢ phi hop cua
céu tric chuyén doi cia mé hinh hay khong va kiém
dinh thir hai s& kiém tra tinh doc lap cua chudi dit
liéu duoc khai tao.

2. MO HINH

Gidi han bai bao 1a xem xét mdt mo hinh ngau
nhién dé khéi tao cac chudi Markov bac nhat c
khong gian trang thai Q = {1,2,...,m}. bat t =
0,1,2, ...,n 1a cac chi sb thoi gian quan sat, pij(®)la
xac sudt chuyén tir trang thai i ¢ thoi diém t — 1 dén
trang thaij & thoi diéme(i,j=12,..,m;t=
0,1,2, ...,n). Chudi Markov duoc gia thiét 1a c6 xac
suat chuyén én dinh, tirc 1a p;; (£) = p;; véi moi t =
0,1,..,n

Dit xg, X4, ..., X, 1d mau mod phong duoc khdi tao
tr mo hinh véi cac x4c sut chuyén p;; j Va cac xac
Suit ban dau p; = P(x, = i), i,j = 1,2, ...,m. Néu
mau mo phong nhan diy cac gia trj trang théi tuong
tng 12 i(0),i(1), ..., i(n) thi xac suit dong thoi cua
mau cu thé nay dugc tinh  boi
Pi0)Pi0)i(1)Pi(n)i(2) -+ Pi(n-1)i(n)-

Trong day i(0),i(1), ...,i(n), goi n;;(t) 1a sb
lan chuyén tir trang thai i tai thoi diéme — 1 sang
trang thai j & thoi diémt(i,j =1,2,....m;t =
1,..,n). Dat n; =X, n;;(t), xc suat cua chudi
trang thai nay co thé dugc tinh boi

_ nij
Pi0)Pi0)i(1)Pin)i(2) - Pi(n-1)i(n) = Pi(0) Hij p;; -
(2.1)

Ma tran (n;;)mxm duoc goi 1a ma tran tan sé
chuyén.

Vi k=12,..,m, dat n, =37, ny vaf,
=Y'™, ny. Hai tong nay hau nhu 14 nhu nhau, duy
chi c6 truong hop k = i(0) hodc k = i(n) thi ching
léch nhau mot don vi, tac 1a ny — 7, = Skico) —
8ki(n) (k =1,2,.. ,m) va luu y thém

Yijng =Xin =Xy =n (2.2)

3. KIEM PINH SU PHU HQP CUA MAU MO
PHONG VOI CAC XAC SUAT CHUYEN

Theo cac thanh phan da néu trong mé hinh, tng
v6i mdi trang thaii = 1,2,..,m thi co thé xem
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Niy) 12 mot by cac tan s6 mau twong
»Pim) trong mot

(nil,niz, ey
ung véi cac xac suat (p;q1, Piz, -

Mau quan sat c6 kich thuée n;, trong do n; = 25
3 n-npi .
Bat myy === va 1= @i Tizs o T,
ij=12..,m (3.1)

Xét theo cac didu kién thong ké thong thuong
Vvéi cac quan sat mau doc 1ap, khi c& mau quan satn
l6n dé dam béo cac ¢ mu thanh phan n; di 16n, thi
cac vécto ngau nhién 7; = (M1, Migs - ,mm) i=
1,2,...,m, s& Xap xi phan phdi chuan véi cau tric
hlép phlIO’Ilg sai COV(UU' 7711) jlplj pl]plll
trongdé 8 = 1néuj =1vad; =0néuj # L.

Khéng dinh nay ciing ding khi xo, xy, ..., X, 12
Mot mau mo phong Markov. Diéu nay dugc thé hién
qua Pinh 1y 3.1 dudi day.

Pinh 1y 3.1.Néu xg, x4, ..., x,, 1a chudi Markov
on dinh véi cac xac suat chuyén p; ;thi vécto ngau
nhién m x m chiéu n = Mij)ij=1.2.. (7711 duoc
xéc dinh theo (3.1)) s& c6 phan phdi hol tu V€ phan
phdi chuan khi n — oo véi ma tran hiép phwong sai
(4ij k1), trong d6

- pijpil)r Lj k1=
32

ba c6 nhimg phién ban khac nhau chung minh
cho Binh Iy 3.1 ma tiéu biéu c6 thé tham khao trong
Billingsley (1961) hay trong Bartlett (1951).

z] Kkl = lk( i1Pij

1,2,..,m.

Hé qua 3.1 dudi day dwoc suy ra tryc tiép tir sy
xap xi phan  phdéi chuin cua 7n=
(nij)l-,]-=1,2w_,m trong Pinh 1y 3.1.

Hé qua 3.1. Néu x4, x4, ..., x,, 1a chudi Markov
on dinh vo6i cic xac suat chuyen p;;(i,j =

neripe
1,2, .. e T

/"ipij(l—pij)
xap xi phan phdi chuan tic va do dé cac thong ké
dudi day s& co phan phoi y? véi m — 1 bac ty do:

,m) thi cac bién ngiu nhién

Zm (nlj_nlpl])
nipij '

i=12,..,m. (3.3)

Thuc ra céc s6 hang trong tong S, chi xuét hign
gioi han trong dieu kién p;; > 0 va neu goi d; la so
cac xac suét pij G =1.2,..,m) duong thi S;; c6
phén phdi x* véi d; — 1 bac twdo (i = 1,2,...,m).
Tur day suy ra rang thong ké dudi diy s€ cé phan
phdi y? véi d — m bac ty do:
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m (uj—npi)?

§51 =81+ S+ + S5, = ij=1

nipij
(3.4)
trong d6 d = Y. d;. Théng ké nay c6 thé tng
dung dé kiém dinh gla thlet H, vé “sy phu hop cua
mot chudi Markov xg, Xy, ..., x,, V6i cac xac suit
Chuyén p”(l,] = 1,2, ey m)”.

4. KIEM PINH TiNH PQC LAP CUA
CHUOI DU LIEU MO PHONG

Mot van dé dit ra khi s dung thong ké (3.4) 1a
khong phai lic nao cung biét duge cic xac suat
chuyén pij(i,j = .,m). Trong truong hop
chua xac dinh duqc céc xéac suat chuyén nay, gia
thiét ring cac xac suit nay phu thudc vao mot tap
gomrthamsb 8 = (64,65, ..., 8,) va dugc viét dudi
dang p;;(0) (i,j = 1,2,...,m). Udc lugng hop ly
cuc dai cho 6 dugc thuc hién tir ham log-likelihood
cua x4c suit (2.1):

L(8) = pi(o) 2ij Mijlog pi; (0).

Udc luong 8 = (8,,0,, ...,
cac phuong trinh

Zup

(4.1)

6,) nhan duoc tir

9pi(6)
1(0) 06y

L) _
26

TlU

=0, k=12,..,r
4.2)

Sy ton tai Xap xi nghiém cua cac phuong trinh
nay duogc chira ¢ Dinh 1y 4.1 dudi day.

Pinh 1y 4.1. Gia thiét ring cac xac suét
p;;(0) (i,j = 1,2,...,m) c6 cdc dao ham riéng lién
tuc dén cap 2 theo tham s6 @ € © va ma tran D cap

. A ap;j(@) .. .
m?Xr véi cac phan tu %()(l,j =
k
1,2,..,m, k=1,2,..,r) co6 hang r trén khap tap

6. Mau quan sat X, X1, ..., X,, duoc gia thiét 1a chudi
Markov dugc md phong Véi cac xac suat chuyén
pi;(0) (i,j = 1,2,...,m). Khi d6 ton tai udc luong
6 € O dugc tinh tir mau quan sat nay la nghiém cua
(4.2) sao cho 8 s& hoi tu theo x4c suat vé tap gia tri
ding 6.

Ching minh cia Pinh 1y 4.1 ¢6 thé dugc dya
theo cac diéu kién tdi vu thong thudng qua cac ung
dung cia dao ham dén cap 2, nhu phuong phap da
dung trong muyc 30.6 ciia Cramér (1946); hoic c6 thé
chimg minh don gian hon néu gia thiét thém ring
cac xac suét pi;(0) (i,j = 1,2,...,m) c6 dao ham
lién tuc dén cip 3, nhu trong muc 7 cua Billingsley
(1961).
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Trong truong hop cac diéu kién cia Dinh 1y 4.1
thoa mén va cac xac suét pi;j(0) (i,j =12,..,m)
déu duong, cing véi Pinh 1y 3.1 thi cac thong ké
dudi day s& phan phdi theo luat x2 véim(m — 1) —
r bac tu do:

(nij—nip;j(0)?
nip;;(6)

Sy =21 (4.3)

TuDinh 1y 4.1 ¢6 thé rit ra H¢ qua 4.1 dudi day,
6 thé dugc ap dung dé kieém dinh gia thiét H, rang

“mot day dit liéu md phong x, Xy, ..., x,tr Mot cau
traic Markov 6n dinh 1a mot diy doc lap”. Tac la
kiém dinh rang diy mo phong co céc xéc suat
chuyén p;; = pjkhong phu vao trang thai lien
truéci (i = 1,2, ..., m) & lan khai tao lién trudc.

H¢ qua 4.1. Trong Dinh 1y 4.1 1éyr =m-1,
xét vector tham sb 6 = (6, 0, ..., 0 _1) VOiI cdc
thanh phan duong va co tong nho hon 1. Dat
pij(0) = 6; V6i j <m va py,(0) =1 - X756,
Khi do céc phuong trinh trong (4.2) c¢6 nghle_:m

10, = i _ _
lan == 1,2,..,m—1.

Ching minh. Néu dat p;,, (8) = 0,,thi cac tham
s6 phai thoa man Y7L, 6; = 1 va ham log-likelihood
& (4.1) dugc viét lai khi nay boi

L(6,6m) =

,m.

Dioy Zij Nijlog 6, j =

1,2, .. (4.9)

Dit A 1a tham sb nhan tir Lagrange, diéu kién cyc
dai s& duoc xac dinh theo ham ho trg dudi day

1(8,01) = picoy 2ij ujlog 0; + AXTL, 6, —
1, j=12..,m (4.5)

Diém dirng cuc dai dugc tim tir hé

Day chi so sang hang ngay quan sat duoc
08 - } . T : =1

15 20
Ngay
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21 1nU
+1=0
‘91 (4.6)
j=1 9] —-1= 0

n, tir hé (4.6) rat ra dugc 6; = ﬂ,j =12,..,m. m

Tu Hé qua 4.1, khi gid thiét H, dung thi cac xac
Suat chuyén pij = pj s€ dugc ude luong boi p; =

- ,j =1,2,...,m. Khi do, thong ké S, duogc viét lai
dudi dang
(ngj—ngiij/m)>
S, = {'}:1#, 4.7

niﬁj/n

va S, s& co phan phdi y? véi m(m—1) —
(m—1) = (m — 1) bic tu do. Thong ké nay c6
thé dugc ung dung dé kiém dinh gia thiét H,.

5. AP DUNG

Mb hinh ap dung ¢ ddy 1a mé hinh Markov 4n
dugc dung dé mo hinh héa day chi s6 sang hang
ngay da duoc gidi thiéu boi Ly (2016). Cac nghién
ctru lién quan da chi ra rang cac day chi s6 sang &
mot vi tri dia Iy co phan phdi xac suit khac nhau &
nhitng thang khac nhau trong nim. Néu khong c6
nhiing bién dong khi twong dic biét gi thi phan phdi
chi s6 sang ciia mot thang nao d6 trong nam c6 dic
tinh mua vy, lap lai gidng nhau hang nam. Dé c6 thé
khao sat, wéc luong duoc tét sy phan phdi chi s6
sang ctia mot thang cu thé trong nam thi can c6 mot
s6 luong rat 16n nhimg diy dir liéu quan sat cua
thang nay. Diéu nay doi hoi phai co thoi gian cho
thu thap mau quan sat hang chuc, hang trim nim va
rd rang 1a rat kho ¢ thé c6 duge ddi voi nhiing
nghién ctu & mic do thong thuong.

Mo phong day chi so sang hang ngay
- T : T T T q

15 20
Ngay

Hinh 1. Ddy dir li¢u quan sét (a) va mt ddy dir li¢u md phéng (b) cia chi s6 sang hang ngay cia thang
7 nam 2021 ¢ thanh pho Can Tho
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Ap dung cho mé hinh Markov an 4 trang thai
dugc dé xuat boi Ly (2016), day dit liéu quan sat chi
s6 sang hang ngay cta thang 7 nam 2021 dwoc cung
cap boi Tram khi twong thanh phé Can Tho (Hinh
1(a)) duoc su dung, céc vécto trung binh p, d6 léch
chuin ¢ va ma tran x4c suét chuyén A nhan dugc
sau 100 budc lap cua thuat toan EM (Expectation
Maximization) lan luot dugc trinh bay dudi day:

Uoc luong cua ma tran xac xuat chuyen A
T T

Tdp 58, S6 1A (2022): 106-112

u = (0,5403; 0,6652; 0,3437; 0,4669),
o = (0,0492; 0,0096; 0,0147; 0,0426),

0,6902 0,1832 0 0,1266

4= 0,4910 0,5090 0 0
0 0 0,3317 0,6683
0,1353 0 0,2930 10,5717

0,8 r T T

0,7

0,6

0,5

0,4

0,3

0,2

0,1

0 L 1
40

60 80 100

So lan lap n cua thuat toan EM

Hinh 2. Tién trinh wéc hrgng ciia ma tran xac suat chuyén A

Hiqh 2 thé hién tién trinh wdc luqng dé thu duoc
cac phan tir cia ma tran xac suat chuyén A qua 100
budc lap cua thuat toan EM.

Mb hinh Markov dugc sir dung véi cac tham sé
woc lugng duoc, mot sé luong 16n cac ddy mo phong
¢6 cung phan phdi chu ky véi dir liéu quan sat da
dugc khoi tao dé wdc lugng ham mat do xac suat cia
chi s sang mot s6 thang trong ndm & thanh phd Can
Tho. Tuy nhién, (tng dung nay cua Tran (2016) da
khong thyuc hlen kiém dinh tin cdy cac ddy mo phong
phit hop véi céu tric chuyén ddi phan phdi xac sut
ctiia mé hinh. Pidu nay s& duoc hién minh hoa duéi
day.

V6i cac tham sé nhan duoc & trén, mot diy n =
31 gi4 tri m6 phong cho diy chi sé sang cia thang 7
& thanh ph6 Can Tho di dwoc khoi tao (Hinh 1(b)).
V&i mirc v nghia @ = 0,05 ddy m6 phong nay s&
dugc sir dung dé kiém dinh hai gia thiét sau day:

H;: “Day dir liéu m6 phong phu hop véi cac xac
suat chuyén trong ma tran A”, tirc 1a c6 thé su dung
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moé hinh dé tao ra cac diy dit liéu mé phong tin cay
rang chung c6 ciu trac chuyén d6i nhu phan phdi
thuc té cua dit liéu thuc. Kiém dinh nay duoc thyuc
hién dua vao théng ké y? = S, (theo (3.4)) c6 phan
phol x% Vv6id —m = 6 bac ty do (trong d6 d = 10
1a s0 cac xac sudt chuyén duong trong ma tran A,
m = 4 14 s6 trang thai ciia mé hinh). Gia tri téi han
caa kiém dinh 14 y3 o5 = 11,0705.

H,: “Day gdm céc dir liéu dwoc mo phong doc
lap”. Thong ké c6 phan phdi y? véi (m —1)2 =9
bac ty do y? =S, (trong (4.3)) s& duogc sir dung
trong kiém dinh nay. Gia tri t6i han cua kiém dinh
1 x& o5 = 16,9190.

Céc két qua kiém dinh dugc trinh bay & Bang 1.
Két qua nay cho thay diy mo phong 14 phu hop Vi
c4u trac mo hinh. Gia thiét H, bi bac bo ¢ nghia la
cac khoi tao trong mau mé phong 1a c6 mbi lién hé
chuyén d6i phu thugc nhau (theo cau triic phu thugc
ctia chudi Markov); con viéc chap nhan gia thiét H,
cho thay 1a su chuyén dbi nay 1a phu hop véi ciu
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tric xac suat Chuyén ddi cuia md hinh Markov duoc trac ctia mo hinh; tir @6 c6 thé tin cay sir dung cac
thiét lap. Nhiing két qua phan tich suy luan nay cho day dir liéu m6 phong dé ude luong ham mat do xac
phép nodi ring chudi mo phong la tin cdy, dam bao suat cua chi s sang & mot s6 thang dugc quan sat.

mang tai dgqc céc tinh chét phan phdi xac suit cau )
Bang 1. Két qua kiém dinh tin cay (a = 0, 05) cac gia thiét

Gi4 thiét kiém dinh Gi4 tri thong ké x?2 Gi4 tri t6i han x3 o5 Két luin
H, 4,9743 11,0705 Chap nhan
H, 23,0090 16,9190 Bac bo
Trong két qua ung dung trén, gia thiét H, cho Markov bac nhat va nhu vay, theo tinh chat cia phép
rang “Didy goém cac dit liéu dwoc mo phong doc lap” tao mau Gibbs quét tuan tu, chudi dit liéu dugc khoi
bi bac bo 1a két qua co thé doan dugc. Boi vi luu y tao 1a khong doc lap. Khi ung dung thuat toan nay
rang ca hai kiém dinh da néu déu xét trén gia thiét dé khoi tao cac tham sb trong hoat canh ban dau cua
chudi mé phong 1a chudi Markov bac nhat, ma thong nhitng truong hop thir nghiém ADAS (Advanced
thuong thi & chudi Markov bac nhét cac 1an khai tao Driver Assistance Systems) dung cho xe ty hanh
lién ké 1a co phu thuéc nhau. Tuy nhién, chudi trinh trong tinh huéng c6 mot xe phia trugc thuc
Markov bac nhat duoc hiéu 1a chudi ma 1an khai tao hién chuyén lan dot ngot (Hinh 3), yéu cau dat ra 1a
hién tai chi ¢é thé phu thudc vao 1an khai tao lién céc khoi tao ban déu nay phai doc 1ap voi nhau. Cac
trudce, tat cd cac 1an khai tao trude d6 nira déu khong tinh huéng nay dugc mé phong lap lai nhiéu lan dé
lién quan. Theo nghia nhu vy, & mot mau mé phong thtr nghiém nén nhiing day dir liéu khoi tao c6 tinh
khai tao tir chudi Markov bac nhét thi 1an khai tao lap. Bé cac tinh hudng thir nghiém 1a doc lap thi cac
hién tai ciing c6 thé “mét tri nhd” (d6c lap hay “doc khéi tao ban dau phai doc lap. Giai phap dua ra khi
1ap nhe™) ludn ca véi lan khoi tao lién trude. Khi do ndy la xay dung truong ngau nhién Markov véi cac
gia thiét H, c6 kha ning dwoc chdp nhan. Truong nhom tham sb doc 1ap cuc dai va sir dung thuat toan
hop nay can xem xét tiép theo 1a chudi Markov chi Gibbs tuan ty dé khoi tao mau moé phong cho cac
“doc 1ap nhe” hay 1a doc 1ap hoan toan (c6 thé xem tham s6 ban dau trén nhitng nhom tham sé cyc dai
12 mot “chudi Markov suy bién”, mt tri nhé hoan nay. Sau do, gia thiét H, s& duoc kiém dinh dé dam
toan). Pay 1a truong hop ma nhidu ung dung rat bao tin cay rang tinh doc lap dugc thoa man theo yéu
quan tam. Vi dy, chudi mé phong tao ra tir thuat toan cau dit ra.

Gibbs quét tuan ty (Ly va ctv., 2020) 1a chudi

Hinh 3. Mé phéng tinh huéng chuyén lan xay ra truéc xe ty hanh trinh

6. KET LUAN day dir liéu md phong trong cac ung dung cong
T ) nghiép. Ngoai hai dang kiém dinh dugc néu ¢ day,

Cac suy luan Klérr} dinh,tm cay nhu da xem xét con ¢6 nhidu dang kiém dinh tin cay khac ciing can
trong bai viét la rat can thiét trudc khi st dung cac xem xét chit ché khi st dung tng dung déi véi cac
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loai day dir liéu md phong nédi chung. Dic biét 1a
nhirng suy luan tin cdy trén cac chudi md phong
Markov, ching han nhu kiém dinh vé bac Markov
cuia chudi dir liéu, kiém dinh cac diy mé phong doc
lap nhau, kiém dinh rang chudi Markov c6 nhiéu
hon mt tap trang thai, ... 1a nhitng dang c6 thé dugc
quan tam nghién cau maé rong.
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