Chuong 5
Pa cong tuyén

Multicollinearity



Cac gia thiét cua mo hinh CLRM mhic 1aiy

1. MO hinh la tuyén tinh Y =B, + BX, + X, +u

2. Ki vong U, bé’mg 0: E(U/ | XZ/’X3/) -0

3. Cac U, thuan nhat: var(u ) = o°

2. Khong cd su tueng quan cov(u,u,)=0,i# j
gilra cac U

5. Khong coquan hetuyen A1+ A X + 2. X, #0,

tinh gitra cac bién giai
th|Ch vj’ll/lzlﬂ’g,?&(ololo)




Xeét 3 gia thiét
= Chung ta sé xét cac van dé sau:
= Da cong tuyén
= Phuong sai sai s6 thay doi
= Tu tudng quan (tuong quan chudi)
= Cac chudngng cd cung cau truc
1. Xac dinh ban chat cua van dé
>. Hau qua cua no
3. Néu cach phat hién
4. Cac phuaong phap khac phuc



5.1. Ban chat cua da cong tuyén

= Pa cong tuyén hoan hao

e 1+ X+ AsX3=0 V8i (Ay, Xy, 25)%(0,0,0)

= Nghia rong han (khong hoan hao)

e 1+ M Xo+ AsXs+Vi=0 VBi (14, Ay, 15)%(0,0,0)



5.2. Udc lugng khi cd da cong tuyén hoan hao
= M6 hinh hdi quy 3 bién cd thé viét lai sau:
vi = Paxa + Paxy + iy
= Tinh toan trong chucng 3, ta co:

_ (i) (E5) — (X yxn) ( xaie)
(C ) (Z ) — (Traai)’

(3 wixeai ) (X x3;) — (3 wieai ) (3 e2icesi)
(2 x%,-}{Z 1325} — (X xaixx )

Assume that Xy = AX5;, where A 15 a nonzero constant

B

p3 =




= TU do suy ra
(% 1‘,-,1':-,-}{92 T.J.'%II (A3 wixai ) (A T.J.'?i-}
(L) (02 Dad) =2 (D)’

fy =

0
0

= Tuong tu, ta chi ra Fix khong xac dinh.

= TU chuong 3, dé thdy trong trudng hgp da
cong tuyén hoan hao, phuong sai va sai sO
tiéu chuan cua cac udc lugng 5., 5, la vb
han.



5.2. Udc lugng khi co da cong tuyén
khong hoan hao

= Gia thiet X, X, cona tuvén khong hoan hao
X3 = My +V

VGi 120, v, [a nhiéu ngau nhién t/m Yx,v,;=0.??
Tu do tinh dugc:
5 Z[.WIE{H‘}"E Z"TEE.E _I_Zt“zz} B {:““Z.‘*’Hzi ‘I_Z.‘*JEVE}{:“ Z"r%i}

'52 . 9 3 3 32
a5 (A2 g + 2 vE) — (A X xg)

= Tuong tu tinh dugc fa. Nhu vay véi v, da nhd,
khong co ly gi dé noi TH nay ko uGc lugng
duagc.



5.4. Hau qua cua da cong tuyén

1. Phuong sai va hiép phucong sai clia cac UL OLS
s MO hinh v = faxy + Paxy + 14
2

= Ta co: varify) = <
> x5 (1 —r34)
2
- ¥
vari|fa) =
E"rjr{l —’23}
COV l’.F:z, .E:ﬂ = 12307

(1 _FEEJ}H,-"IIEIEE RE?
R,; la hé so tuong quan gitra X, va Xs.



THE EFFECT OF INCREASING rz3 ON VAR (82) AND GOV (82, f£3)

var(f)irag # 0)

Value of ra 3 VIF var( fs) var( &) (rag = 0) cov Bz, Fa)
(1) (2] (3 (4] (5)
i
L00 1.00 T = A — 0
E Mo
.50 1.33 1.33 = A4 1.33 0.67 = B
070 1.9 1.96 = A4 1.9 1.37 = B
080 2.78 278 = A 2.78 222w B
.20 h.76 .26 = A .26 473 = B
.95 10.26 10.26 = A4 10.26 974 = B
0Lay 16.92 16,92 = A4 16.92 16.41 = B
.90 50.25 5025 = A4 50.25 4975 = B
0,995 100.00 100,00 = A4 100.00 9980 = B
0.999 S00.00 S00.00 = A4 S00.00 49950 =« B
|'_r2
Mote: A =
¥ X
_':_rE
8= .'
v BB FTRI

(U



2. Khoang tin cay rong hon

Value of roa 95% confidence interval for g
- { .:_rE
Q.00 f2+1.96 | -
1! Exﬁf
- i | |:_I'E
Q.50 fo 4 1.96,/(1.33) .'I —
1! EIEE
0.95 £z +1.968,/(10.26) |_o°
| ' Y Zx5
_ o2
0.985 Bz 4 1.96,/(100) I-' 5
\ EIEI
| 2
0.999 fa+ 1.96,/7600) [—
1'| x%l’

Vay xac suat chap nhap gia thiét sai tang lén.



3. Ty sO t mat y nghia

= Trong kiém dinh Ha: B> =

s Ta sU dung Tas - Ba/se [ﬁ:']so sanh vGi T . Khi
co da cong tuyen gan hoan hao thi sai sO

tiéu chuan rat cao nén ty so T.s Nho di. Hau
qua la lam tang kha nang chap nhan H,.

4. R? cao nhung ty so t it y nghia
Yi =581+ B Xoi + BaXu + -+ B + 14

= Néu da cong tuyén cao thi cd thé chi ra mot
vai hé so goc ko co y nghia vé mat thong ke,
mac du R? cao (va gia tri F co y nghia).



5. Cac udc lugng OLS va sai sd tiéu chuan cla
chdng tré nén rat nhay cam doi vdi nhirng
thay doi nho trong so lieéu. (Xem tr355 Guarati)

6. Dau cua cac udc lugng cua hé so hoi quy co
thé sai.

= Vi du: Ly thuyét kinh té cho biét cau hang
hoa phu thudc (+) vao thu nhap, nhung khi
co da cong tuyen cao thi udc lugng hé so
cua bién thu nhap co thé am.

7. Thém vao hay bdét di cac bién cong tuyén
vGi cac bién khac, md hinh sé thay doi vé do
I6n cua cac udGc lugng hoac dau cua chung.



5.5. Phat hién ra su’ ton tai cua da cong
tuyéen.

1. R?cao (>0.8) nhung ty so t thap.

2. Tuodng quan cap gilra cac bién giai thich cao
(nhung néu tucng quan cap thap thi chua
két luan dudc la ko co da cong tuyen).

3. Xem xét tuong quan riéng: Gia s’ hoi quy Y
VOi Xz, X3, X4. Néu nhén thé’yR]E_gu Cao, trong
Khi "122__14-F12_1_24- ﬂ“':l"]z;uj thép thi diéu do
gagi y cac bién X;, X,, X5 tueng quan cao va it
nhat mot trong cac bién nay la thua.




4. H6i quy phu: la héi quy bién X: theo cac bién
giai thich con lai, thu dugc R:2.
X=a+ oX;+....+ oy (X q
Ho: R2=0 (a,,=...= a;_;=0)
H,: R2=0
“J(k -
o 28 R(e2, nk+l)
(1-R*)/(n—-k+1)

= Néu F>F _(k-2, n-k+1): Bac bo H,. Két luan
X. c6 lién hé tuyén tinh vdi cac bien khac.




5.6. Bién phap khac phuc

1. SU dung thong tin tién nghiém.

». Thu thap thém s liéu hodc 1dy thém mau
mai.

3. BO bién.

4. SU dung sai phan cap mot

5. Giam tudng quan trong hoi quy da thic



