Chuang 3: HoOi quy boi



A comparison of the models
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3.1. Mo hinh hoi quy boi
PRF: E(Y | Xy X3) = By + B2 X, + B3 X3

B,: HE s6 chan = gia tri trung binh cua bién Y
khi X, = X5 = 0.

B,, P3: cac hé sd hdi quy riéng.
- Gia tri bién Y ¢ quan sat thl'i |a:
Yi=E(Y[X;, X3)+U; = By + B, X5 + B3 X3+U,



3.2.Cac gia thiét cua mo hinh CLRM (nhsc iy
1. MO0 hinh la tuyén tinh y, =B *B x +F x +
>. Kivong U; bang 0: E(u, |1 X,,X,)~0

3. Cac U, thuan nhat: var(u,) = ¢ ’

2. Khong cd su tueng quan coviuu )=0,77% j
gitra cac U;: o

s.  Khéng coquanhétuyén 21+ 4 x +4 x #g,

tinh gitta cac bién giai
thich. “1,’12,’13;&(0,0,0)

= B, do luong su thay doi ki vong ctia Y (ng véi 1 dan
vi tdng Ién cua X,, X5 khong doi.

= B, do ludng su thay doi ki vong cta Y ('ng vdi
1 dan vi tdng Ién cla X5, X, khdng doi.



Hién tudng da cong tuyén

= Gia thiét 5 bj vi pham, vidu: x, = 4 x
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B ﬂl " ﬂZXZI " ﬂ3(iX2/) " u
ﬂ +(,8 +,8/1)X2/+

/

= +
1 X u.

= Udc lugng mo hmh nay khong thay dudc
anh hudng tung bién Ién bién phu thudc.



3.3. Udc lugng cac tham so6 trong hoi quy boi
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B = Zy/XZI ZX;/ - Zy/X3/ Z:)(2/)(3/
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= R&t Iang phi thai gian dé nhd két qua nay.



3.4. Phuong sai va do Iéch chudn cla cac UL
A nicer expression with a simple interpretation

Let

x, =9 *9J x_*F , |Inamultiple regression, we
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_ . “partial out” the effect of

X =X trx TF , :
3 1 27 27 3/ | the other variables
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And the variances of the estimated parameters
can also be written in a nice way

o 2 o 2
var(ﬁz) - Z —
7
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where sz is the R-square from the

regression of X on the other regressors



3.5. Cac tinh chat cua udc lugng OLS

1. SRF di qua céc diém (v.x,.x )

2. Trung binhvy =y

3. Trung binh cta cac phan du bang 0: Z &0
+. Khéng cd tuong quan gitta e, . ¥, : Z e, ¥, 70

5. Tudng quan gitra bien giai thich va phan
du’bangO Ze X, _Ze X, =0
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VGi cac gia thiet da cho,
Cac udclucong ’..”.
la BLUE




3.7. Hé sO xac dinh R2, ma tran tuong
quan, hé so tuang quan riéng phan
a. Hé sb xac dinh R2

= Tuong tu hoi quy don, chung ta dinh nghia
TSS, ESS, va RSS

= TU do tinh R2

=« Nhu hoi quy daon, R? do d6 thich hgp cua
ham hoi quy.

TSS=ESS+RSS 12 RS ESS 4 RSS
TSS 1SS 1TSS TSS

o ESS . RSS
TSS =~ TSS



Hé so xac dinh boi da hiéu chinh

= V/d chinh vGi R? la tang khi thém bién giai
thich mai.

= Giai phap cho v/d nay la diéu chinh do luGng
R2 sao cho no khong phai luon luon tang.

= Khi nao thi thém bién giai thich? Ta dung hé
sO xac dinh boi da hiéu chinh (r )de can

nhac viéc thém bién giai thich ma&i vao mo
hinh.



Cong thuc:

Xem tr902
Guarati

R°=1-(1 " R?

n - kK

= R2hiéu chinh khong bi giGi han trong
khoang 0 va 1.



MOt sO tinh chat:
= R? [uon tang khi thém bié€n giai thich.
= R2cuc dai tuong ducng RSS cuc tiéu.

= Néuk > 1, R’<R2< 1.

= R°20, nhung r° co thé am. Nhu vay khi g * R con
tang th| ta con pha| dua thém bién mdi. r?2 con co
thé tang khi ma hé s6 ctia bién mdi trong ham hoi
quy khac khong.



b. Ma tran tuong quan

Yi = BB X5+ + BX+U;

= Ki hiéu Iy la hé sO tuong quan gitra bién t va bién

thr j. Néu t=

1 thi ry; la hé s0 tuang quan gitra bién
B 12 B 12

Y va bién X;. | ¢ n
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C. Hé sO tuang quan riéng phan

= Xét mo hinh Y, = B;+B,X,+B3X5+U,

= Ry, 3 la hé so tuong quan gitra Y va X, trong khi X;
khong d0Oi (bac nhét - sau d&u phay c6 1 s6 hang).

= R;3, la hé so tuong quan gilra Y va X; trong khi X,
khong doi.

= Ry3, la hé sO tuong quan gitra X, va X; trong khi Y

¥ — ¥F1aF
khong doi. 123 = — 12 : 13723 :
1,|,-"{1 _FIJ}“ _Fij}
Fi13 —¥12r23
132 = —
i 9 9
V(E=ri2) (1 —r35)
F23—F12r13
Fr31 =

1.,-"';{1 —r{ 2) (1 - ri )



3.8. Khoang tin cay va kiém dinh gia thiét

vé cac hé s6 hdi quy riéng - Kiem dinh T

= Vd4i gia thiét yéu t6 ngau nhién phan bd
chuan, KTC va kiém dinh gia thiét vé cac hé
sO hoi quy riéeng hoan toan nhu’ phan trinh
béy S hoi quy don. (page 257 Guarati)

BB

t = i i - _ . _
Se(ﬁi) T(n 3) ldf—n3

Pomte,,se (PP =F *i.,se (P 1713

= Kd gia thiét tucng tu’ ham hai bién
(vGi df = n-3).



3.9. Phan tich phuong sai (ANOVA) - Kd F

Source of MS

variation >3 dr (or MSS)
Model ESS k-1 ESS/(k-1)
Residual RSS n-K RSS/(n-k)

Total TSS 1 TSS/(n-1)




Kiém dinh F

= Chuing ta cd thé ap dung phan tich phuong
sai dé kiém dinh gia thiét:

= H;: ton tai it nhat mot hé so riéng B; = 0.

o _ ESS/df _ ESS/(k—1)
~ RSS;df ~ RSS/(n—k)

= Néu F = F,(k—1, n—&) thi bac bo H,.



Quan hé giira R2 va thong ké F

= Thong ké F clia cac tham sd c6 thé biéu dién nhu

ham cua R2.

_ ESS [(k ~ 1)
RSS [(n ~ k)
ESS [(k — 1)

[7TSS — ESS]/(n ~ k)

[ESS | TSS]/(k — 1)
1~ ESS /TSS1/(n ~ k)

2

R°/(k 1) _n~k R
(1~ R /(n k) k11 R

= Nhu vay kd F cling la Kd mdc y nghia R2.

2



3.10. HOi quy co diéu kién rang buoc -
Kiém dinh F

= Kd F dugc dung dé kd su han ché tong quat
han.

= Chomoé hinh Y, = B,+B,X,+...+ B X, +U.
= Kd cap gia thiét

Ho: Bkm+1= Biem+2=---= Bx=0

Hi: Brmats Bremaos--r P khong déng thai bang 0.
(ESS ,, ~ESS .)/m _ (RSS , “RSS . )/m

F: = R
RSS . /(n " k) RSS . /(n ~ k)

= F > F_(m,n-k): H, bi bac bo.

~ F(m,n-k)



= Thu tuc kd tdng quat:
1. UL m6 hinh khong cd rang budc.
». UL mo hinh véi rang budc.
3. Tinh toan thong k€&, két luan.

= Néu gia thiét rang budc khong lam thay doi
bién phu thudc trong 2 mo hinh, ta co thé
dung cong thuc rut gon sau:
_ (RZ TR))Im

F - 2 ~ F(mln-k)
(1~ RUR Y/(n — k)




Rang budc trén ham Cobb-Douglas

The Cobb-Douglas function in log form is

InY. /81 ﬂzln X, /83In X, Tu,

Constant returns to scale implies

p +6 =1 F =1-0
2 3 2 37

ny =F *@a-Pymx, TP inx “*tu

In(v, / X,) = P Poin(xg, 1 x,) ",

This is a linear restriction

(Bién phu thudc thay doi)



!

Hy: B+ Bs= 1
_ (B +Ba) — (B + Ba)
se(f2 + fa)
(B2 + f3) — 1
h.-"lt'ar (Ba) +var (f3) + 2 covif fy)

NEeu |t| > t,,, (n-k) thi bac bo H,,.



3.11. Du bao:
= Xét mo hinh Y, = B;+B,X5i+...+ B X+U

«Chofe [n el
Y.l R UL L Xy,
B R R

Ly | L7 Llu | 1 X,
y = xF+y
= DU bao gia tri trung binh E(Y[X?) tai | x
X" = X




= DU bao gia tri trung binh

Y=B+F x *. . .*F x =xF

K k
(Y, X )= x°F

0

Var (Y, | X )T X (X'X) X

0

Se (Y, | X )~ \/sz (XX X

Al . 0, < 0, < v + " 0
Y, Tt Se (Y, [ XT)SE(Y X )SY, tt, Se(Y,|X"°)

(df = n-k)



= DU bao gia tri ca biét:

V=X P e, = var(Y X )T var( X P Te) T var( x Pyt o’

Var (Y, | X )T 9 1T X (X'X) X")

Se (Y, | X ")~ \/02[1+ X (X'X) 'x ")

- 0, < 0, < v + 0
Y, Tte,,Se (Y XY S (Y, X )y SY, Tt Se(Y, | X°)



