KHOA HOC VA CONG NGHE MO

NG PHAP PHAN TICH TU HOI QuY
ONG DU BAO LUN CONG TRINH
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g7~ ong trinh kién trac, cac mé 16 thién, ham 16
va hé théng thiét bi may moc trong qua
~=® trinh van hanh, st dung déu cé thé phat
sinh trdi hodc lun, cac chuyén gia chuyén nganh
goi chung la lun.

Do tinh chét phirc tap va da dang cla co Iy
da, viéc nghién ctu ly thuyét va phwong phap
phan tich, xay ding mé hinh lan cua cong trinh
cén phal két hop théng tin lién quan dén trac dia,
dia chét, lwc hoc, thly van.. . dé xt ly toan hoc.

Sau d6 st dung mo hinh toan dé tiép can, mé
phdng va lam sang td quy luat va dac treng dong
thai Itn, cung cap can cir khoa hoc cho thiét ké
va phong chong tai bién céng trinh.

Linh vic trac dia méc du chi la mot maét xich
trong day chuyén quan tréc lan cong trinh nhwng
chiém vi tri rat quan trong, viéc xay ding mé
hinh 1Gn va du bao lun theo sé liéu trac dia gop
phan lam giam cac bién cé do céng trinh c6 thé
gay ra trong twong lai. Chinh vi ly do do, nghién
clru trng dung phwong phap phan tich ty héi quy
dy bao lun cong trinh ¢6 ¥ nghta thuc té va rat
can thiét.

M6 hinh tw hdi quy dugc xay dwng trén co s&
tim quy luat théng ké trong quan hé ndi tai gitra
gla tri bién dang va nhan t6 dan dén bién dang
cGa dbi twong quan trac.

M6 hinh nay c6 co s& ly luan chat ché khi st
dung phuong phap sé binh phwong nhd nhét
tinh tham s& mé hinh, kiém nghiém tinh chinh
xac cla mo hinh vira thanh lap théng qua mdi
quan hé théng ké gitra cac bién, tir d6 thdng qua
phucvng trinh d bao déng thai dé tinh gia tri du
Bao d¢ lun cta coéng trinh.

1. Phan tich tw hoi quy

' 86 ligu quan trac du dwoc sap xép theo thi
tw thoi gian hay sap xép theo ther tw vi tri khong
gian thi gitva cac sé liéu hoac it hodc nhiéu déu
tn tai hién twong twong quan thdng ké.

Trudng Dai hoc Mé-Bja chét

Tuy nhién cho dén nay, phu’o'ng phép phan
tich va xtr ly sé lieu bién dang déu gia thiét sb
Ileu quan tréc la doc lap hoac khong twong quan
vé mat théng k&, md hinh tw héi quy 1a md hinh
dwo'c thanh lap dwa vao quy luat t than thay géi
cta bién cho nén phai tinh dén sy twong quan
gitra céac bién [1].

1.1. M6 hinh tw héi quy

M6 hinh tw hdi quy AR(p) - Auto Regressive -

- trong d6 p la bac ciia moé hinh. Cé thé 1ay mét vi du

don gian v& mé hinh ty héi quy dya trén hién
twong con lac don, gia thiét con lac & thoi diém
chu ky t cé bién d6 1én nhét 1& x;, dwdi dnh hwdng
cua} Iwc cén khong khi, & chu ky X+, bién d§ 1on
nhét x.1 phai thda man biéu thirc quan hé sau:

Xts1 =Xy . (1)
Trong d6, ¢ 1a hé sb lyc can. Néu con lac don nay
con chiu cac nhiéu khac clia moi treong xung
quanh thi gia tri bién dd Ién nhat cla con lac & thoi
diém x.4 S& phai thém mot bién ngdu nhién mai,
khi dé cong thirc (1) tré thanh:

Xts1 = OX¢ + €4 (2)

Cong thre (2) goi 1a m hinh ty hdi quy cép 1.
Khi cac khai niém trén dwgc mé réng Ién bac
cao hon, thu dwgc mé hinh ty héi quy tong quat
nhw sau:

Xy =bgX_q +baXi_o +... + b'p'x't_p +ag (3)
Trong @6: b; (i=1, 2, 3,..., p) - Tham sé tw hdi quy,
a; - Sai s6 ngau nhién cGia mé hinh.

1.2. Phwong phap sé binh phwong nhé nhit
wéc long tham s6 mé hinh tw hoi guy

Gia thiét c6 mét day s6 lieu quan trdc voi thoi
gian quan tréc dong déu x4 X2,..-5 Xn, phwong trinh
s6 hiéu chinh cGia mé hinh ty hbl quy bac p la:

Vp+1 = Xpb1 + xp_1b2 +...+ X1bp — Xp+1

Vpi2 = xp+1b1 + pr2 +.t xsz ~ Xp42

(4)

Vi = Xp_qDq + Xq_2D2 +...+ Xpn_pbp — Xy
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Vp+1 51
Ky hieu: V=] P2|p=|P2;
v[D~H'I BI'I
Xp +Xp g+ 4 Xy Xp+1
o xp+1+xp:+.....,+ X2 Cvo xp:+2 )
Xpq+Xnp +eoat Xnp Rsih

thi (4) dwoc viét & dang ma tran nhuw sau:

V=XB-Y (6)

Gidi theo phwong phap sé binh phuwong nhd
nhét, duoc:

B=XTX)'XTY 7

1.3. Xac dinh bac cta mé hinh tw héi quy AR(p)

Thanh lap md hinh ty hdi quy quan trong nhét 1a
xac dinh ho’p ly bac cia md hinh p, théng thwdng
ban d4u gia dinh bac clia mé hinh trong mét pham
vi nao do. Trong pham Vi nay tién hanh wéc lwgng
tham s6 mé hinh cla tat ca cac bac, dong thoi tién
hanh kiém nghiém mdrc dd tin cdy cda tham sb aé
xac dinh chinh xac bac ciia mé hinh. Thwdng ding
phwong phap gid thuyét tuyén tinh:xac dinh bac
md hinh AR(p) [2], [3].

Gia thiét co6 day sb liéu tri do (X1, X2,..., Xn), trrérc
tién gid thiét s bac mé hinh 1a p, tlen hanh xay
deng mé hinh tw héi quy:

Xi= b1xt 1+ bzxt_z B bpxt_p + 8y (8)

Sau @6 xem xét mo hinh bac p-1, cé:

b, =0 9)

Két hop diéu kién (9) va cong thire (8) chinh Ia
mo hinh bac (p-1). Binh sai déc lap mé hinh bac p
truée, tinh dugc tham sb wéc lwgng mé hinh va
tdng bil‘lh phwong sai s6 mé hinh, ky hiéu la
Scp=[V'V],; sau do tién hanh binh sai mé hinh bac
p—1 lai tinh dwgc tham so wée lwgng mé hinh va
téng binh phwong sai s6 mé hinh, ky hi¢u la Sc,.
1= [V Vp1.

Tinh: R=(Scp4-Scy). Theo phuong phép gia
thuyét tuyén tinh, véi gia thuyét géc Ho: b,=0, sé
thanh 1ap dugc lwveng théng ké theo phan bg Fla:

R Scp 1—S¢, (10)
Scp/(n p)  Scp/(n—p)

Chon murc xac suét a=0,05, twong &ng v&i do
tin cay 95 %, bac tw do mau la (n-p), tra bang phan
bé F duoc gia trj F.. Néu F>F, thi bac bé Ho, trc
by20, m6 hinh bac p va mé hinh béc (p-1) cé sai
khac vé do t|n cay, khi dé sé chon mé hinh béac p;
ngwec lai, néu F<F, thi ch4p nhan H,, biéu thj mc
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tin cay cGa hai mé hinh |a nhw nhau, mé hinh tw
hdi quy nén chon bac (p-1).

Xét treong hop p=1, khi F<F, thi ch&p nhan H,,
tirc 1 mé hinh ty héi quy bac 0, diéu nay ciling
dong nghia vé&i viéc kh6ng thanh lap dwgc mé hinh
tw hdi quy, tirc day sb liéu phén tich khdng twong
quan v&i nhau, ¢an kiém tra lai s6 Ileu dauvao.

1.4. Dy bdo theo mé hinh tw hoi quy ‘

Gia thiét phuong trinh mé hinh tw hoi quy bac p EX

Xt = b1Xl 1+b2Xt 2+.. +bp)(( -p (11)

Khi dq xac dinh dwoc hé sé hbi quy b; (i='1, .-
p), c6 thé dwa vao phuwong trinh (11) dé tién hanh
dy bao.

Gia tri dy bao budc 1 la:

X(1)= 51xt_1 + Bzxt_z +...4 Bpxt_pﬂ (12)
Gi4 tri dir bao buoc 2 la:

Xt(2) =bx(1)+boX; +... +BpX_ps2 (13)
Twong ty, dy bao buéec | la:

Xe(1) = Dyx(1-1)+boX(1-2) ...+ DX, _puy  (14)

Mot Giéu hién nhién, | cang Ion 6 chinh xac dy
bao cang thap. Do vay, glé tri | cang nhé cang tét,
ttrc chi nén dy bao mét sb it chu ky sau chu ky
quan trac hién tai.

Cac cong thirc & trén dwec ap dung cho céc
chu ky quan trac IGn véi thoi gian quan trac twong
déi d&u nhau. Trén thye té, quan tric cong trinh voi
th&i glan khong déu cling thwong xay ra, dé glal
quyet van dé& nay can phai thire hién viéc chuyen
adi sé lieu ter quan trdc voi thoi gian khong déu
sang quan tric vé&i thoi gian déu [4]. Khudn khé bai
béo nay chi xi¥ Iy day sé liéu quan trac dau vao véi
thoi gian twong dbi déu.

2. Tinh toan thyc nghiém

2.1. Gioi thiéu mé hinh thy'c nghiém

Bang 1 la s6 lieu d6 1Un ctia mot diém quan trac
try cau gbm 25 chu ky vé&i thdi gian quan tric
twong déi déu nhau [5]. S¢ dung 22 chu ky dau
theo phuong phéap phan tich sé liéu theo thoi gian
xay dng mo hinh lin c¢éng trinh va dy bao Itin cho
3 chu ky cudi, so sanh véi gia tri thwe d& danh gia
dé chinh xac ctia mé hinh thanh lép.

2.2 X3y dyng mé hinh tw hoi quy

Dwa vao dd cao 22 chu ky ctia mbc quan trac,
tién hanh thanh lap mé hinh Itn theo phun:vng phap
tw hdi quy. Théng qua kiém nghiém mé hinh, thénh
l&p duwgc 4 mé hinh la AR(2), AR(3), AR(4) v
AR(5), phwong trinh tw hdi quy clia cac md hinh
nhw sau:

AR(2) la: x¢ =1.796x.1-0.796x (_»

AR(3) 1a: X, =1.851x,4-1.020x,.5 +0.175% 5
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AR@) la: x,=1.448x4-0.185x,—-0.486x3+0.238x 4 Dya trén cac moé hinh ty hdi quy nay, tinh cac

AR(5) la: gia trj lun cla cac chu ky theo mé hinh va cac gia
Xt =1.0549x .4 +0.0873x ;5 -0.1180x;_3 - tri dw bao, tién hanh so sanh voi gia tri do dac thuc
-0.0462x_4 +0.0447x, 5 t& xem maé hinh tyw hdi quy c6 tin cay khang.

Bang 1. B¢ lun cda diém quan tric qua 25 chu ky
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C6 thé biéu didn do lun cta didm quan tric thudc vao céc gia tri trwdc dé @6 chinh xac du bao
bing biéu db theo 4 md hinh AR(p) nhu duéi day:  s& giam ty 1@ thuan voi s6 chu ky dy bao tinh tir

Nhan xét: chu ky hién thoi;

<% M3 hinh lan xay dwng theo phwong phap tw s Gia tri dLP bao d6 lun cla md hinh béc cao
hdi quy sat véi thyc té, sai s6 cac mo hinh ddu  khong phai 1a tét nhat. Trong thyc nghiém nay, gia
twong déi nho; tri dy bao cia md hinh AR(2) sat vai trj thire nhét

% Gia trj dy bao lin theo mé hinh AR(p) phy  véi sai sé mé hinh 12 0,8 mm.
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H.1. M6 hinh lin AR(2)

H.2. M6 hinh lin AR(3)

H.4. M6 hinh lin AR(5)

3. Két luan

< Can nghién ctru thém phwong phap ty hdi
quy va cac trng dung cua né trong nganh trac dia.

% Ung dung phuong phap ty hdi quy dé xay
ding mé hinh va dy bdo d¢ lun céng trinh Ia
phwong phéap x& ly sb liéu dong, mé hinh dy bao
va gia tri du bao dang tin cay, cé thé ng dung
trong thure té.

« Khi tién hanh dy béo IGn c8ng trinh, can xem
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xét xu thé lun dé quyét d|nh chon mé hinh t6t nhét.
Déng théi chi nén dy bao cho mét sé it chu ky tiép
theo chuky dang xét.d

TAI LIEU THAM KHAO

1. Mei Hong, Yue Lejie, 2005. *ng dung phan
tich theo day thoi gian trong xt ly sé liéu quan trac
bién dang. Tric dja hién dai, 28 (6), trang 14~16.

2. Wang Xinzhou, Tao Benzao, Qiu Welnmg
Yao Yibin (2006), Binh sai tric dja cao cip, NXB
Trac hdi Bic Kinh.

3. Huang Shengmang Yin Hui, -Jiang Zheng
(2013), X ly sb liéu quan trac bién dang, NXB Da:
hoc Vi Han.

4. Hou Jianguo, Wang Tengjun (2008) Ly thuyet
va (rng dung quan trdc bién dang, NXB Tric héi
Béc Kinh.

5. Pham Quéc Khénh 2012, X& ly s6 liéu quan
trdc bién dang céng trinh va (ng dung tai Viét
Nam. Luan an tién sf. Tleng Trung Quéc.

Nguwoi bién tip: Nguyén Binh

SUMMARY

Regressive model shows the refatlonsmp
between random variable and others. It is
divided on two models including static
model is linear units regressive, pluralism
linear regressive and kinematic model (auto
regressive). The content of this paper

researches auto regressive model and

application on this analysis to estimate a
subside of construction, establish model
and compute the estimation of value from
real data to demonstrate the reliability of
this method.
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