Ch@qyng 3
HOI QUY TUY EN TiNH
BOI

MO HINH HOI QU/Y\TUYEN TiNH 3 BiEN

. Cac gia thiét ctia m6 hinh

CAC Xy, X4 cho trwéc va khong ngéu nhién

> Gia tri trung binh cla dai lwong ngau nhiéu Ui bing 0,
Phwong sai clia U, khong thay ddi

Khéng c6 sw twong quan gitva cac U,
Khong cé sy twong quan (cong tuyén) gitra X, va X,

Khéng c6 sy twong quan gitra cac U;va X,, X,

I. MO HINH HOI QUY TUYEN TiNH 3 BiEN

@)

1. Ham hdi quy téng thé (PRF)
Y, = B+ B, X, + B X +U,

Trongdo

*Y la bién phu thuéc

*X,, X5 1a céc bién ddc lap

*Xai, Xgi 12 gid tri thuee té cha X,, Xg
*U; Ia céc sai s6 ngau nhién

Vdy y ngifa gia gy, B, p;1a gi ?

I. MO HINH HOI QyéTUYEN TINH 3 BiEN

3. Udc lugng céac tham sG
Chung ta st dung phuang phap binh phuang
nho nhat OLS

PRF Y, = B, + B, X, + B X5 +U,

Ham hoi quy mau tuong (ing s& 13 :
SQF Y 181+182X2| +183X3| +Q
Hay:
Y’ ﬁ +ﬁ2X2|+ﬁ3 3i

I. MO HINH HOI QUY TUYEN TIiNH 3 BiEN
@
q Y| A. ﬁ2x2l ﬁ3x3i
Theo nguxen IyAcua phuang phap OLS thi cac tham s&
,31, ,32 ) ,33 dugc chon sao cho

zeiz :z (Yi _ﬁ1_ﬁzxzi _,ésxs

Nhu vay , cong thirc tinh clia cac tham s6 nhu sau :

2 .
] - min
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I. MO HINH HOI QUY TUYEN TIiNH 3 BiEN
o)

Ky higu: yi =Y -Y
b = Xy _)?

(Zy.xz.)(sz.) (% 2 vixs)
& (me )(Z Xa) (ZXZIXSI

(Zy.xs. 2 )-(F %% S yix)
)2 %)-(E xS

Bl :?_Bziz _ﬂais

Xy = Xg = Xy
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I. MO HINH HOI QUY TUYEN TiNH 3 BiEN

@)

Ngugi ta chirng minh dugc
36 =X x4 (X
> =3 X3 -n(X.f
Syi=Y ¥ -n(rf
D XXy = ) Xy Xy =X, X,
D VX = DY Xy —nYX,
D Y% =D Y X ~nYX,

I. MO HINH HOI QUY TUYEN TiNH 3 BiEN

@)

Vi du minh hoa

Bang dudi day cho cac sb liéu vé doanh s6 ban (Y),
chi phi chao hang (X,) va chi phi quéng cdo (X;) cua
mét cong ty

Hay udc lugng ham hoi quy tuyén tinh clia doanh s&
ban theo chi phi chao hang va chi phi quang cao

2i XZ\ ><Zl2 XZ\Z Y\Z lexﬁw lev\ Xﬂwyl

1270| 100| 180| 10000 32400 1612900 | 18000 127000 228600

1490106248 11236 615d{] )r220100. 26288157040 369520

1060 60| 190 3600 36100 1123600 | 11400 63600 201400
1626 | 160 | 240| 25600 57600 2643876 | 38400 | 260160 390240
1020 70| 150 4900 22500 1040400 | 10500 71400 153000
1800 | 170| 260| 28900 67600 3240000 | 44200 | 306000 | 468000
1610 140| 250| 19600 62500 2592100 | 35000 | 225400 | 402500
1280 120| 160 | 14400 25600 1638400 | 19200 153600 204800
1390 | 116| 170| 13456 28900 1932100 | 19720 161240 236300
1440| 120| 230| 14400 52900 2073600 | 27600 172800 331200
1590 | 140| 220| 19600 48400 2528100 | 30800 | 222600 349800
1380 150 | 150 | 22500 22500 1904400 | 22500 | 207000 207000

16956 | 1452 | 2448 | 188192 | 518504 | 24549576 | 303608 | 2128740 | 3542360

1413| 121| 204

Doanh s6 ban Y; Chi phi chao Chi phi quang
(trd) hang X, cao X,
1270 100 180
1490 106 248
1060 60 190
1626 160 240
1020 70 150
1800 170 260
1610 140 250
1280 120 160
1390 116 170
1440 120 230
1590 140 220
1380 150 150

I. MO HINH HOI QUY TUYEN TIiNH 3 BiEN
o)

Giai TU s6 liéu trén, ta tin%cjc cac tdng nhu' sau :
DY, =16956 D X2 =188192
D> X, =1452 ) X, X, =303608

D Xy =2448 Y. X} =518504
D" Y;? = 24549576 Y =1413
DY, X, = 3542360 X, =121
DY X, =2128740 X, =204

thé dung-Excel dé tinrtodncdcsofiéundy, nhursau

I. MO HINH HOI QUY TUYEN TIiNH 3 BiEN

@)

3 y2=3¥?-n(Y) =590748
3% =3 X2 -n(X,f =12500
%2 =Y X2 -n(X,f =19112
D VX =Y Y X, —nYX, =77064
D ¥ixy =D Y, X, —nYX, =83336
D Xy Xy = D Xy Xy =X, X, = 7400
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I. MO HINH HOI QUY TUYEN TiNH 3 BiEN

@)

K&t qua cla vi du trén chay bang Eviews nhu sau :
O Equation: QD1 tworkfile: VIDUBABIEN: :Lintitiedy o [

e [Proc) Object| (Print | ame |Fresze] [Estimate |[Forecast | Stats|[Resids

Dependent Variable:
Method: Least Squares
Date: 032109 Time: 08:41
Sample: 1132

Included observations: 12

Watiable )}uw Std. Error +5tatistic Prob

[+ 3281383 71.93136 4 558023 00014
2 4649510 0469148 9.910592 0.0000

®3 15680152 0379411 6747707 0.0001
R-suared DOETRaE Mean dependent var 1413.000
Adjusted R-souared 0960514 5.0, dependentvar 23.7420
S.E ofregresgion 46.04989  Akaike info criterion 10.70965
Surn sguared resid 18085.33  Schwarz criterion 10.83087
Lag likelihood -B1.26787 F-statistic 1347884
Durbin-Watson stat 2483309 Prob(F-statistic) 0.000000

I. MO HINH HOI QUY TUYEN TiNH 3 BiEN

(@)
4. Hé s8 xac dinh ctla mé hinh
TSS =) (Y, -Y)?=> Y?-nY?
ESS=,BZZin2i +1832yix3i
RSS=TSS-ESS
_EsS
TSS

Vi sao khi thém bién vdo mé hinh thi R? sé tang lén?

R2

I. MO HINH HOI QUY TUYEN TiNH 3 BiEN

©
4. Hé s6 xac dinh ¢lia md hinh
Déi v&i m6 hinh hdi quy bdi , nguoi ta tinh
R2 ¢6 hiéu chinh nhw sau :

R?=1-(1-R)—=
n

k la sé tham s trong
md hinh

I. MO HINH HOI QUY TUYEN TIiNH 3 BiEN

(@)
4. Hé s6 xac dinh ¢ifa md hinh

R2 c6 cac dac diém sau :

% Khiksl1thi R2<R?*<1

% R?2c6 thé am, va khi n6 am, coi nhu béng 0

I. MO HINH HOI QUY TUYEN TIiNH 3 BiEN

Q
4. Hé s6 xéc dinh ctia md hinh
Vi du : Tinh hé s6 xac dinh ctia md hinh hdi quy
theo s liéu clia vi du trudc
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I. MO HINH HOI QUY TUYEN TiNH 3 BiEN

(@)
4. H8 s8 xac dinh cia mo hinh

K&t qua cla vi du trén chay bang Eviews nhu sau :
O Equation: QD1 tworkfile: VIDUBABIEN: :Lintitiedy o [

e [Proc) Object| (Print | ame |Fresze] [Estimate |[Forecast | Stats|[Resids

Dependent Variable:
Method: Least Squares
Date: 032109 Time: 08:41
Sample: 1132

Included observations: 12

Variable Coefficient Std. Error +Statistic Prab
C 3281383 7199136 4558023 0.0014
2 4649510 0469148 9.910592 0.0000
®3 15680152 0379411 6747707 0.0001
R-squared 0867693 JMean dependent var 1413.000
Adjusted R-souared 0.960514/°5.0. dependentvar 23.7420
S.E ofregresgion 9 Akaike info criterion 10.70965
Surn sguared resid 18085.33  Schwarz criterion 10.83087
Lag likelihood -B1.26787 F-statistic 1347884
Durbin-Watson stat 2483309 Prob(F-statistic) 0.000000

I. MO HINH HOI QUY TUYEN TiNH 3 BiEN

(@)

5. Phugdng sai clia hé s6 hoi guy

I. MO HINH HOI QU}(\TUYEN TINH 3 BiEN

Phurong sai @a cac tham&héi quy duoc tinh theo cac congith sau:

22 =g 1 YE26 + XD K ~2XXeD X%

S LD Y Y =

4, Phudng sai clia e s6 hoi guy
2
2 — 0'\.2 ZXS|

7 ZXZZIZX:; _(ZXZiXSi)Z

se(B,) = [0,

I. MO HINH HOI QUY TUYEN TiNH 3 BiEN

@)

5. Phugdng sai clia hé s6 h6i guy

I. MO HINH HOI QU/Y\TUYEN TINH 3 BiEN

2%

2 2
Bs 2 2 2
z Xziz Xsi — (E , X2iX3i)

6. Khoang tin cay clia cac hé s& hdi quy
Khoang tin cdy cia B, VGi do tin cay la 1o

(Iél - tg X Se(,él); :él + tg X Se(,él)j

Khoang tin cdy cia B, VGido tin cay la 1«

2 2

(15;2 —IZX Se(:éz); léz +t1>< Se(léZ)]
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I. MO HINH HOI QU}(\TUYEN TINH 3 BiEN

6. Khoang tin cdy clia cac hé s hbdi quy

Khoang tin cay clla 5, V&i do tin cay la 7o

I. MO HINH HOI QU}(\TUYEN TINH 3 BiEN

(/?3 ~t, x e (B,); By +t, se(ﬁg)j

2

Luu y khi tra bang T-Student, trong trudng
hgp ham hoi quy 3 bién thi bac tu do la (n-3)

O
6. Khoang tin cay Etfa cac hé so hdi quy

Vi du : Tinh khoang tin cdy cta B, va B; mo hinh hoi
quy theo s6 liéu clia vi du trudc véi do tin cay 95%

I. MO HINH HOI QU/Y\TUYEN TINH 3 BiEN

6. Khoang tin cdy clia cac hé s hbdi quy

K&t qua cla vi du trén chay bang Eviews nhu sau :
O Equation: QD1 tworkfile: VIDUBABIEN: :Lintitiedy o [

e [Proc) Object| (Print | ame |Fresze] [Estimate |[Forecast | Stats|[Resids

Dependent Variable:
Method: Least Squares
Date: 032109 Time: 08:41
Sample: 1132

Included observations: 12

Wariahle Coefiicient m t-Statistic Prob.

C 3281383 7199136 4558023 0.0014
2 4649510 0469148 9.910592 0.0000
®3 15680152 0.379411 6747707 0.0001
R-squared 0.967693 Memmemvar 1412.000
Adjusted R-sguared 0860514 5.0, dependentvar 231.7420
S.E ofregresgion 46.04989  Akaike info criterion 10.70965
Surn sguared resid 18085.33  Schwarz criterion 10.83087
Lag likelihood -B1.26787 F-statistic 1347884
Durbin-Watson stat 2483309 Prob(F-statistic) 0.000000

I. MO HINH HOI QUY TUYEN TiNH 3 BiEN

i
7. Kiém dinh gia thiet
a) Kiém dinh gia thiét vé B,, B, B,

HotB= Bo oy vi a1
Do tin cay la 1
HyB# B, o o e

Budc 1: Lap khaing tin @y
Budc 2: Néu B, thudc khaing tin ciy
thi chép nhin H,. Néu p, khéng thic
khaang tin @y thi bac b H,

I. MO HINH HOI Q%TUYEN TiNH 3 BiEN

7. Kiém dinh gia thiet
a) Kiém dinh gia thiét vé B,, B, B,

Vi du : (theo s0 liéu trudc), yéu cau
ki€m dinh céc gia thiét

Ho:B,=0 Ho:B3=0
H;:B,# 0 H:B3# 0

V@i do tin cay 95%
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K&t quéa cuia vi du trén chay bang Eviews nhu sau :
[ClEquation: EQO01 Workfile: YIDUBABIEN::Linkitled, o 5

(view [Proc][Obgect | (print [ Name [Fraezs | [Estimate [Forecast [stats [Resids

Dependent Yariahle: Y
Method: Least Squares
Date: 03/21/08 Time: 09:41
Sample: 112

Included observations: 12

Yariable Coefficient Std. Error /t—Stanstm\/th
[ 3281383 71.98136 4558023 00014
X2 4649510 0.469148 9.910592 0.0000
K3 2560152 0.379411 747707 0.0001
R-stuared 0967693  Mean dependent var 1413000
Adjusted R-sguared 0.960514 5.0, dependent var 231.7420
S.E. of regression 46.04989  Akaike info criterion 10.70985
Sum squared resid 18085.33  Schwarz criterion 10.83087
Log likelihood -B1.25787  F-statistic 1347884
Durbin-Watson stat 2.493309  ProbiF-statistic) 0.000000

I. MO HINH HOI Q%TUYEN TINH 3 BiEN

7. Kiém dinh gia thiet
b) Kiém dinh gia thiét vé R?

‘R2=
:":Ez;é 8 Potincay la I-a
¥
2
Buécl: tinh =R (-3
21-R?

Buwgc 2 1 Tra bang tim F(2,n-3), mirc y nghia la a

Bugc3: NéuF>F(2,n-3), bac bd Hy Néu F<F(2,n-3) ,
chap nhan H,

I. MO HINH HOI Q%TUYEN TINH 3 BiEN

7. Kiém dinh gia thiet
b) Kiém dinh gia thiét vé R2
Vi du : Yéu cau kiém dinh gia thiét

H:R?=0  Pj tin cdy 1a 95%
H{:R%# 0

(]
2«

K&t qua cla vi du trén chay bang Eviews nhu sau :
O Equation: QD1 tworkfile: VIDUBABIEN: :Lintitiedy o [

e [Proc) Object| (Print | ame |Fresze] [Estimate |[Forecast | Stats|[Resids

Dependent Variable:
Method: Least Squares
Date: 032109 Time: 08:41
Sample: 1132

Included observations: 12

Variable Coefficient Std. Error +Statistic Prab

C 3281383 7199136 4558023 0.0014

2 4649510 0469148 9.910592 0.0000

®3 15680152 0379411 6747707 0.0001
R-squared 0867633  Mean dependentvar 1413.000
Adjusted R-sguared 0860514 5.0, dependentvar 231.7420
S.E ofregresgion 46.04989  Akaike info criterion 10.70965
Surn sguared resid 18085.33  Schwarz criterion

02305
Log likelihood -61.26787  F-statistic 134.7884
Durbin-Watsan stat 2433309  Prob{F-statistic) 0.000000,

Il. MOT SO DANG HAM

@)
1. Ham san xuat é@éb-Douqlas

Ham san xuét Cobb-Douglas dugc biéu dién nhu sau:
— By Bz Vi
Yi - :[;:I_XZi X3i €

Trongdé: Yi sanlugng cda doanh nghiép
Xy @ lugng v6n
X5 @ lugng lao dong
U, : sais6 ngau nhién

Ham san xudt Cobb-Douglas c6 thé dua dugc vé dang
tuyén tinh bang cach 1y logarit hai v&

Il. MOT SO DANG HAM

@)
1. Ham san xuat é@éb-Douqlas

nY,=In B, +6,In X,, + B;In X, +U

Pt Yi* =InY,
B =Ing

Xy =InX,,

Xz =In Xy

Dang tuyén tinh sé I3 :

Yi* = /81 +ﬂ2X;i +,83X; +U,
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D& hoi quy dang tuyén tinh fogarit trong EViews, ta nhap

phuong trinh h6i quy nhu' sau : Két qua hdi quy
= A
In Y| = :8; + :8 I@| x :Ba In Xai * Ui Il Equation: UNTITLED workfie vmumf:m: Urtitled) = e

Equation Estimation iew | Proc| Chisct| |Print || Name || Freezs | [Estimate |Forscast | Stats| Resids
Speciication | Gptions Dependent Yariabl

Method: Least Square:

Date: 04/01/09 Titre: 09:57
Sample: 112

Included ohservations: 12

Equation specification

— ariable followed by list of regressors including ARMA
‘and FDL terms, SR an explicit equation ke Y=cf1)-+c(Z}*2,

logl) < log(x2) log{x3} I Variable Coefficient Std. Error Btatistic Prob
[ 3.512994 0.221228 1587952 0.0000
LOGERZ) 0.386488 0.030032

1281033 0.0000

LOGH3) 0357654  0.045624  7.639189  0.0000
R-squared 0977179 Mean dependent var 7240475
Adjusted R-squared 0972108 S.D. dependentuar 0170894

Estimation settings S of regression 0028541 Akaike info sriterion -4.062630

Wthork L5 - Loast squeres (W5 and ARMA) -] 5um squared resid 0007331 Schwarz eriterion 3941404
Log likelinood 27.37578  Hannan-Quinn criter -4107413

Semple: [ 112 | F-statistic 192.6867 Durbin-Watsan stat 2873302
PrabiF-statistic) 0.000000

DE hdi quy dang da thirc trong Eviews
@ Y =B A BX + BXEHE,

2. Ham h6i quy dathuc bac 2 ==)

Yi::81+ﬁzxi+:83xi2+ui oo

Equation specification
Dependent varisble Followed by list of regressars including ARMA

II. MOT SO DANG HAM

Méc de Chi Cé m6t blévn daC |ép Xi nerng né xué't hlén Vdi — xa:zPDL terms, OR an explicit equation like V=i 1)4c(2)*K. _
cac lu¥ thira khac nhau khién cho m6 hinh trg thanh hoi ez 2
quy ba bién

Estimation settings

Wisthod: L5 - Least Squares (HLS and ARMAY -]

Sarple: ‘ 112 ‘

Két qua hoi quy dang da thirc

[ Equation: UNTITLED %arkfile: VIDUBABIEN:: Lintited) @E&r ,,,,,,,,,,,,, @

view|[Proc | Cbject ] [Print [ame |[Freeze ] [Estimate |Forecast | stats | Resids

Denendeniyeriasie bé chuan bi tét cho bwi hoc saudé nghi sinh vién
ethod: Least Squares

Date: D4(01/03 Time: 09:59
Sample: 1 12

Included ohservations: 12 tu 6n @p lai k|én thic Vé ma t@n gém : cac phép

variable Coeficient  Std. Emor  tStatistc  Prob 4 A A . A .
toan ma tin (cdng, chuyén vi, nhan 2 ma tgn);
c 625.0366  37B.3580  1.660T50 04311
H2 6962600  B.80BA5T  1.022877 03331 1 7) onlil q 7 7 A
*22 -0.003477 0029341  -0.118488  0.8083 tinh d.lnh thiic ) timma trqn ngh.lCh ddo. Glang
R-gnuared 0.804554 Mean dependent var 1413.000 . n h <2 i N N , . .
Adjusted R-squared 0761122 5.0. dependentvar 231.7420 3 a > >
5.E. of regregsion 113.2642  Akaike info criterion 12.50964 vien § _0 pmn nay trendp tmoc khl vao bal
Sum sguared resid 1154591 Schwarz criterion 12.63087
Log likelihood -72.05785  Hannan-Quinn criter, 12.45476 m&i
F-statistic 18.52431 Durbin-Watson stat 1017414
Proh(F-statistic) 0.000845
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