Chuong 5

O
PA CONG TUYEN

1. Pacongtuyénlagi?

O

Xét mé hinh hdi quy tuyén tinh k bién v&i ham PRF :

Yo =B+ B Xy + B Xgi +o+ B X +U,

Da céng tuyén hoan héo xay ra khi gitra cac bién
doéc lap cé mdi quan hé chinh xac theo dang

a,X, —|—a3X3 +...+ aka =0

Da céng tuyén khéng hoan hdo xay ra khi gitra
cac bien doc lap cé moi quan hé theo dang

a,X,taX, +..+a X, +V =0
I

1. Pacong tuyén la gi ?

e Dibu gi xdy ra khi c6 da cfng tuyén hoan hdo ?
Xét vi du ham hdi quy tuyén tinh 3 bién
Yi =L+ LoXy + s Xy +U;
Va gia sir ¢6 da cong tuyén hoan hao : Xg=aXy;
Taco: B (Z Yixzixzxszi )_(szixa‘i XZ inBi)
, =
Vi1 Xgi=aXy (Z X22i XZ sti )_ (Z X X35 )2
,é _ (z YiXyi xazz X3 )_ (az Xai Xai Xaz YiX5 )
, =
(Z Xzzi Xaz z Xzzi )_ (az X5 Xoi )Z

_0
0
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1. Pacongtuyénlagi?

Theo gia thiét ciia phuong phap OLS thi cdc bién doc 1ap
khong c6 moi quan hé tuyén tinh.

Néu quy téc nay bi vi pham thi s& c6 hién tugng da cong
tuyén,

Nhu vy , “da cong tuyén “1a hién twong cac bién doc

lap trong mé hinh phu thudc tuyén tinh 1dn nhau va thé
hién dugc dudi dang ham so

1. Pacdng tuyén la bi?

Vidu e Dacong tuyén hoan hao:

10 50 52
15 75 78
18 90 97
24 120 129
1 55 63

X, va X, c6 mbi quan hé tuyén tinh chinh xac:
= 5X,, => Trug ay C0 5 &

1. Pacong tuyén la gi ?

@)

bay la dang vb dinh => Vay khong xac dinh duoc '@2

Tuong ty => Vay khong x&c dinh duge 'és
Téng quat : ma tran (X"X) suy bién, khong c6
ma tran nghich dio

Nhur vdy trong truong hop da cong tuyén hoan hao
thi s€ khong xay dung duoc mo hinh hoi quy
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1. Pacdng tuyén la @i?
o Diéu gi xdy ra khi c6 da cgng tuyén khong hoan hdo ?
Chung ta vin udc lugng duoc cac tham sé va xay dung

duoc moé hinh hdi quy nhung hiy xét dén hau qua cua da
cong tuyen khong hoan héo trong cac phan tiép theo

2. Hau qua cua da cdng tuyén

O

3. RZcao nhung ty s t it c6 y nghia

D& dang bac bo gia thuyét “khong” cua théng ké F
va cho rang md hinh uge lugng c6 gia tri.

2. Hau qua cua da cong tuyén

Vidu o Xem két qua udeqng ham tiéu dang:
0Y =24.77 +0.94X, - 0.04X,
o R?=0.96, F=92.40
o X, : thu nhap
O X3 cua cai

Sai s6t :

v'C6 mot bién sai déu.

v'Bién thu nhép VA ciia cai trong quan rat manh vai nhau do d6
khong thé nao udc lwgng duge thc dong bién chinh xé&c cho thu
nhép hodc cua cai Ién tiéu ding

o R2 rét cao giai thich 96% bién déi ciia ham tiéu dung.
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2. Hé qua cia da cdng tuyén

O

Khi gip da cong tuyén hoan héo, chiing ta khéng thé
woc lwong dwoc mo hinh

Hé qua khi c6 da cong tuyén khoéng hoan hao

1. Khi ding phuong phéap uéc lugng OLS, phuong sai van 1a
nho6 nhét nhung gia tri lai kha 16n so vdi gia trj uéc luong

2. Sai s0 chuan cua cac h¢ so hoi qui s€ lon

Dodd: o Khodng tin cdy I6n va viéc kiém dinh it
co y nghia.

o Gid thiét Hy dé dang duoc chdp nhan
I —

2. Hau qua cua da cﬁdg tuyén
4. Cac udc lugng va sai sb chudn cta udce luong rit nhay
cam vdi su thay doi cta dir liéu

Chi cin mét sy thay déi nho trong mau dir liéu s&
kéo theo su thay doi 16n cac hé s6 ude lugng.

3. Nguon gbc cua da cong tuyén

»Do phuong phap thu thap dir liéu

Céc gia tri clia cac bién doc lap phu thucf)y lan qhau trong mau,
nhung khong phu thudc 1dn nhau trong tong thé

Vi du: nguoi co thu nhdp cao hon khuynh huéng sé co
nhiéu ciia cdi hon. Diéu ndy c6 thé ding véi mau ma
khéng diing véi tong thé . Cu thé , trong tong thé sé c6 cic
quan sdt vé cdc cd nhan cé thu nhdp cao nhung khéng cé
nhiéu cua cdi va ngueoc lai.
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3. Nguodn goc cua da cong tuyén 4. Nhan biét da cong tuyén

>Dang ham mo hinh: > R2 cao va thng ké t thap.
Diu hiéu nay thé hién nghich Iy gi ?

Vi dy: - héi qui dang ham da thire
- hoi quy ma sé bién dgc Igp nhiéu hon sé quan sét
Nhuoc diém : chi thé hién rd khi c6 da cong

> Céc bién doc 1ap dugc quan sat theo chudi thoi gian tuyén & muc cao

¢6 ciing chidu huéng bién dong

Vi du: gid ca cac mdt hang tang theo thoi gian

4. Nhan biét da cong tuyén

4. Nhan biét da cong tuyén
>Heé s6 twong quan giita céc bién doc 1ap cao. > Thyc hién hoi qui phy )
Céng thike tinh hé s6 twong quan giita X, va X, Hoi qui gitfa mot bién doc ldp nao dé theo Qaczbié”
— — doc Ildp con lai véi nhau va quan sat 4é so R? cia
= Z(Xzi_xz)(xsi_xs) cac h&iquiphu
—_X.)? X)) A
DA SDIACHS Hoi quy chinh :Y; = Bi+8,Xoi+fsXqt BiX4i + U,

Hoi quy phu : Xy = ay+a,XptagXgt V;

H¢ sé twon ¥ nghia nhw thé nao ? < 5 .
¢ 50 uwomg quan ¢o y ngiia niw the ndo - Nhurge diém ciia vige hdi quy phu 13 gi ?

Nhuwoc diém ciia phwong phdp nay la gi ?
| I

4. Nhan biét da cong tuyén 5. Khic phuc da cong tuyén

»Dung nhan tr phong dai phuong sai a) Bo qua da cong tuyén néu [f| > 2

VIF, =——
J 1 _ Rz b) Bo qua da cong tL}yén néu R? ctia md hinh cao hon
R2 ctia mo hinh hoi qui phu.
Rj? 14 h¢ s6 xéc dinh ctia md hinh hoi qui phy X; theo
cac bieén doc lap khac.
¢) Bo qua da cong tuyén néu muc tiéu xdy dung mé

hinh st dung dé du bao chir khong phai kiém dinh.

Néu c6 da céng tuyén thi VIF Ion.

VIF; > 10 thi X c6 da cong tuyén cao véi cdc bién khdc.
e I —
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5. Khac phuc da cong tuyén

d) Bo bét bién doc 1ap.

Vi du: bo bién cua cai ra khoi mé hinh ham tiéu dung.

e) B sung dit lidu hodc tim dit liéu mai

f) Thay dbi dang mé hinh:

Dqulmioll: UNTITLED Workfile: VIDUDACONGTUYEN::Untitl... =2 B8 e«

[views [Prac | abject | [Print [ame [ Fresze | [Estimste | Forecast | Stats [ Resids

Dependent Variable:
Method: Least Squares
Date: 11/16/08  Tirne: 22:35
Sarnple: 110

Included observations: 10

Variable Coeficient  Std. Error  t-Statistic  Prob.

[ 2477473 B7E2500 36EB9YZ  0.0080
x2 0941537 0822898 1144172 0.2802
X3 -0042435 0020664 0526062 06151

R-sguared 0963504  Mean dependent var 111.0000
Adjusted R-squared 0953077 3.D. dependent var 31.42093
S.E. of regression G.B0B041  Akaike info criterion 6917411

Vi du minh hoa

Khao sat chi tiéu cho tiéu dung (Y), thu nhap (X;) va quy
mo tai san (X;) ta cd so liéu sau :

1/2/2013

Y| 70| 65 | 90 | 95 | 110 | 115 | 120 | 140 | 155

150

X,| 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240

260

X3|810|1009 | 1273 | 1425 | 1633 | 1876 | 2052 | 2201 | 2435 | 2686

Surn squared resid 3244459 Schwarz criterion 7.008186
Log likelihood -31.58705  F-statistic 92.40196
Durbin-Watson stat 2890614 Prob(F-statistic) 0.000009
r
[ Equation: UNTITLED  Workfile: VIDUDACONGTUYEN:Untitl... SJLe L

Wiew | Proc | Object | | Prink | Mame | Freeze | |Estimate | Forecast | Staks | Resids

Dependent Yariable: ¥
Method: Least Squares
Date: 1111608 Time: 22:39
Sarnple: 110

Included observations: 10

“ariable Coeficient  Std. Error t-Statistic Prob.
C 24.45455  B.413817 3B1ZFS 0.0051
x2 0.502091 0.035743 14.24317  0.0000

R-squared 0.962062  Mean dependent var 111.0000
Adjusted R-squared 0957319 5.D. dependent var 31.42893
S.E. of regression 6.493003  Akaike info criterion 6.756184

Surn sguared resid 3372727 Schwarz criterion 6.816701
Log likelihood -31.78092  F-statistic 202.8679
Durbin-YWatson stat 26880127 ProbiF-statistic) 0.000001
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Dqulmioll: UNTITLEDR Workfile: VIDUDACOHGTUYEN:Untitl... =212 ¢

Wiew | Proc | Object | | Print | Mame |Freeze | |Estimate |Farecast | Staks Resids

Dependent Variable: X2
Method: Least Squares
Date: 114608 Time: 2237
Sample: 110

Included observations: 10

“ariable Coeficient  Std. Error t-Statistic Prob
C -0.386271 2857056 -0133281 08973
X3 0097923 00578 6204047 0.0000

R-squared 0.997926 Mean dependent var 170.0000
Adjusted R-squared 0997667  3.D. dependent var B0.55301
5.E. of regression 2928035  Akaike info criterion 5161346

Sum squared resid B5.44662  Schwarz criterion 5221863
Log likelihood -23.80673  F-statistic 3849.020
Durbir-¥Watson stat 2.068509  Prob(F-statistic) (0.000000

O Equation: UNTITLED Workfile: VIDUDACONGTUYEN:

Wiews | Prac | Object | | Print | Mame | Fresze | | Estimate | Forecast | Stats | Resids

Dependent Yariable: Y
Method: Least Sguares
Date: 1141608 Time: 22:40
Sample: 110

Included observations: 10

Wariahle Coefficient  Std. Error  t-Statistic Prob
[ 2441104  BE74097 3551164 00075
3 0.049764 0003744 1329166 0.0000

R-sguared 0956679 Mean dependent var 111.0000
Adjusted R-squared 0851264 S.D. dependent var 31.425893
SE. of regression 6938330 Akaike info criterion 6.888856

Sum squared resid 335.1233  Schwarz criterion 5.549373
Log likelihood -32.44428  F-statistic 176.6681
Durbin-Watson stat 2417419 Prob(F-statistic) 0.000001
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