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HOI QUY BON BIEN

|

mau

nhiing gid thiét

dé du bao

1. Biét dugc phuong phap udc
luong binh phuong nhé nhat
dé udc luong ham hoi quy
tong thé dua trén so liéu

2. Hi€u cac cach kiém dinh

3. S dung mo hinh hoi quy
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NOI DUNG

1

MO hinh
o

@ Phuong phap binh phuong nhé nhat (OLS)

@ Khoang tin cay




2.1 MO HINH
Mo hinh hoi quy tuyén tinh hai bién
PRF dang xac dinh
<« E(Y/X) =1(X)= B, + BX
dang ngau nhién
“* Y =E(Y/X)+U =0 +B,X + U,
SRFAd_ang xac dinh

o dang ngau nhlen

Y, =Y, +e, =3 +[B X, +e,




2.1 MO HINH |
Trong do

% B :Uécluong cho B,

N/
0‘0

. Udc luong cho 3,

~'.'<) .h’

N/

o : U'dc luong cho E(Y/Xi)

* SU dung phuaong phap b‘lnhvphucm%,nh%
nhat thong thuong (OLS) dé tim
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2.1 MO HINH

Y »

'81<

Hinh 2.1: Hé s6 hoi quy trong ham hoi quy PRF va SRF




2.2 PHUONG PHAP OLS |

Gid s cé n cap quan sat (X, Y). Tim gia tri Y,
sao cho Y, gan gia tri Y, nhat, tic e=|Y, _ Y|
cang nho cang tot.

0 Hay, vdi n cap quan sat, muon

2

Zeiz — E (K _é _QXI) min
=1 =




2.2 PHUONG PHAP OLS |

Q Bai toan thanh tim B, , 3, sao cho f = min
Piéu kién dé dat cuc tri la:

6HZe H

53 - Z(Y -B Bzx) 0
JED T

ale = —2;(3(i -B -B X)X =0




2.2 PHUONG PHAP OLS |

Hay
2R3 SX =SV
nﬁiﬁ@; ; Z

BSX +BIX! =3 XY
=] =] =]




2.2 PHUONG PHAP OLS |

*Giai hé, dLrQC n _
ZYI.Xl—nXY
B =Y -(X :82: qul _
ZXiz_n(X)z
i=1
XIZXI-X n X
) _;yl 1
Y -Y P2 Z >
yz_ i X
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2.2 PHUONG PHAP OLS |

VOl
yo2 1 o2 X
n n

|a trung binh mau (theo bién)

x=X.-X  y=Y-Y

l

goi la do léch gia tri cua bién so vdi gia
tri trung binh mau

N\



] CAC TONG BiNH PHUONG PO LECH |

“*TSS (Total Sum of Squares - TGng binh
phuong sai s6 tong cong)
1SS=% (Y, -Y)' =Y ¥ -n(¥)’ =y y}
“*ESS: (Explained Sum of Squares - Binh
phuong sai s6 dugc gidi thich)
ESS = Z (Y, -Y)* = () Z X;
“*RSS: (Residual Sum of Squares - Tong
binh phuong sai s6)

RSS=Ye' =Y (V-Y) =5y -£) X




' CAC TONG BINH PHUONG PO LECH

SRF

TSS

>

X
Hinh 2.3: Y nghia hinh hoc clia TSS, RSS va ESS

y = ——
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i HE SO XAC DINH R |

Ta ching minh dugc: TSS = ESS + RSS
ESS _ RSS
1SS | TSS

**Ham SRF phu hop t6t vai cac so liéu quan
sat (mau) khi¥, ganY. . Khi dé ESS I6n
hon RSS.

“*Hé so xac dinh R% do mUc do phu hap
clia ham hoi quy mau.

hay 1=

m ~



i HE SO XAC PINH R?

_ESS
TSS

LRSS _

R’ =
TSS

Trong mo hinh 2 bién

RZ

1_

zy i2

1=l

~ n
BS
— 1=l
n

n

2
)«

=1

n

z y i2
5|
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| TiNH CHAT CUA HE SO XAC PINHR® |

0< R<1 |

Cho blet % su bién dong cua Y dugc gidi thich
ndi cac bién s6 X trong mo hinh.

R2 =1: duong hoi quy phtt hgp hoan hao |

R2 =0: X va Y khong c6 quan hé |

Nhugc diém: R2 tang khi s6 bién X dua vao mo
hinh tang, du bién dua vao khong co y nghra.

=>SU dung R? diéu chinh (adjusted R? - R?) dé
quyét dinh dua thém bién vao mé hinh.




[ HE SO XAC PINH PIEU CHINH R2

R =1-(1-r*)~!
n—k

e Khi dua thém bién vao mo hinh
ma R2 tang thi nén dua bién vao va

nguaoc lal. |




1

HE SOTUONG QUAN r |

Hé sd tuong quan r: do mic do chat ché
cUa quan hé tuyén tinh gilra 2 dai luong X
va'y.




 TINH CHAT HE SOTUONG QUANT |

-1<r<il

CO tinh chat ddi XUng: 1, =1 |

Néu X, Y doc lap theo quan diém thong ké
thi hé so tuong quan gitra ching bang O.

r do su két hop tuyen tinh hay phu thubc tuyen
tinh, khong cé y nghia dé€ mo ta quan hé phi
tuyen




i HE SOTUONG QUAN r
C6 thé chirng minh duoc

rZﬁ

varcungdauvéi [,

VS

VD: Y =6,25+0,75X,

VGiR2=0,81=>r= 0,9
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[ 2.3 Cac gia thiét cua phuong phap ]
OLS

< Gia thiét 1: Céac gia tri X, dugc xac dinh
trudc va khong phai la dai luong ngau
nhién

“*Gid thiét 2: Ky vong hoac trung binh so
hoc clla cac sai so la bang 0 (zero
conditional mean), nghta la E(U/X) =0
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[ 2.3 Cac gia thiét cua phuong phap ]
OLS

* Gia thiét 3: Cac sai s6 U c6 phuong sal
bang nhau (homoscedasticity)
Var(U/X) = o2
“*Gia thiét 4: Céac sai s6 U khong c6 su
tuong quan, nghia la
Cov(U,U)=EMUU)=0,néui# i
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[ 2.3 Cac gia thiét cua phuong phap ]
OLS

“*Gid thiét 5: CAc sai s6 U dbc lap vdi bién
gidi thich
Cov(U, X) =0
“*Gia thiét 6: Pai lugng sai s6 ngau nhién
c6 phan phoi chuan U. _ N(0, 3?)




i Pinh ly Gauss-Markov |

khong chéch tét nhat.

é =
f =




2.4 TINH CHAT CAC UGC LUONG OLS |

ﬁAl : [32 duoc xac dinh mot cach duy nhat
v@i n cap gia tri quan sat (X, Y)

B, . 3, la c&c dai lugng ngau nhién, véi
cac mau khac nhau, gia tri cda ching
se khac nhau

Po luong d6 chinh xac cac udc luong
bang sal sO chuan (standard error —

se).




-[ Sai s6 chuan cta cac udc luong OLS ] =




[Sai s® chuan cua cac udc luong OLS ]

H_km@ =

EXI.Z o°
Zn X

] { Se(:BA1):\/V3r(I[§1) ]

{L var(B,) =

0.2
y

]—{ se(8,) = y/var(B,) ]]

N\



[Sai s® chuan cua cac udc luong OLS

Sai sO chuan cla hoi quy: la
do Iech tieu chuan cac gla tri




[ Tinh chat duong hoi quy mau SRF ——




-[ 2.4 KHOANG TIN CAY cUA HE sO HOI QUY ] -




2.4 KHOANG TIN CAY cUA HE sO HOI QUY ]

] ]
1

« (B¢, B +¢): khoang tin cy,

= ¢ :d0 chinh xac cua udc luong,
= 1-0a:hésotin cay,

" a(0<a<1): mucy nghia,

= t(0/2, n-2): gia tri tGi han (tim bang
cach tra bang so t-student)

" n:sO quan sat




[ 2.4 KHOANG TIN CAY CUA ¢

hay Yy 942
P((n 22)0 <o 22)0 )=1-a
Xa/2 Xl—a/Z
2 2
Xi-ar2 Xai2  : gid tri cUa dal luong ngau

nhién phan ph0| theo quy luat X’ V6i bac
tu do n-2 thda diéu kién

P(X*> Xian)=1-a;P(X* > x2,)=0a/2




| 2.5 KIEM PINH GIA THIET |
1. Ki€m dinh giad thiét vé hé sé hoi quy

“*Hai phia: Hoti=F
H:B#P

“*Phia H :8 :81'
phai: H, IB IB*
“Phiatrai: Hy:B,2p
H, ﬁ B




" 1. Kiém dinh gia thiét vé hé sé héi
quy
H,:B =0

H:B#B
Cach 1: Phuong phap gia tri tGi han
Budc 1: Tinh t
_B-8

SE(S)
Budc 2: Tra bang t-student dé cé gia tri t&i han Lin-2.0/2)

Budc 3: Quy tac quyét dinh
Néu |t| >t bac bo H,.

NEu |t| <t chap nhan H,,.

(n—2,a/2)

(n-2,a/2)

E—



f(t)
1-a
a/2 Mién chap nhan a/2
Mién bac bd Ho Mién bac bd
Ho Ho
b2 U
— 2
4 -3 -2 -1 0 1 2 3

4
t
~'1




1. Kiém dinh gia thiét vé hé s6 héi |
Cach 2: Phuong gtYap khoang tin cay
Khoang tin cay cua 3.

:Bi B (181 _51-;181 T 51') & = t(n—2,1—a/2)SE(lBi)
v3i muc y nghta a tring v8i muc y nghia
cUaH,

Quy tac quyét dinh
- Néu ﬁ;g(@i _Eif'BJ :gi) chap nhan H,
Neu P EBERYE) pachaH,
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1. Kiém dinh gia thiét vé hé s6 héi |

quy
Cach 3: Phuong phap p-value
Budc 1: Tinh
_B-8

SE(3)

Budc 2: Tinh

—P

Budc 3: Quy tac quyét dinh
- Néu p < a: Bac bd H,
- Néu p > a: Chap nhan H,
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1. Kiém dinh gia thiét vé hé s6 héi |

quy

LoaGT b R, e bac be
Hal phia [ = 3. #B* |t}>ta, (n-2)
Phia phai B < 3i* 3. >p* t>ta (n-2)
Phiatrai [ =2p* B, <pB* t<ta (n-2)
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" Kiém dinh phia phai
f(t)

a

Mién bac bé
Ho
t 0

t
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" Kiém dinh phia trai
f(t)

a

Mién bac bd
Ho -t
0|

7y ——— t
- = 40
f _




[2 Kiém dinh su phu hop cua mo hinh ]
Ki€ém dinh gia thiét H,: R2=0
(tuong duong H,: 3,= 0)
v@i muc y nghia o hay do tincay 1 - o
Buodc 1: :
Tinh = R (n 22)
1—R
a. Phuong phap gia tri téi han
Budc 2: Tra bang F vai muc y nghia a va hai bac tu
do (1, n-2)
Budc 3: Quy tac quyét dinh
- Néu F > F_(1,n-2): Bac bd H,
- Néu F < F_(1,n-2): Chap nhan H,




2. Ki€m dinh su phit hop ctia mé hinh |

b. Phuong phap p-value

Budc 2: Tinh p-value= p (F,(1,n-2)>F)
Budc 3: Quy tac quyét dinh
-Néu p < a : Bac bd H,

- Néu p > a: Chap nhan H,
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—

: Théng ké F
F 0=0.05

Mién chap nhan
Ho

Mién bac bd

Ho

y —————

F.(1,n-2)
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I 2.6 DU BAO
M6 hinh hoi quy

Y, =B +5X,
Cho trudc gia tri X = X,, du bao gia tri trung binh va
gia tri ca biét cua Y véi mic y nghia a hay do tin
cay 1l-a.

* Udc luong diém

e e

Yo =6 +6X,

E—



I 2.6 DU BAO |
* Du bao gia tri trung binh cua Y

E(Y/X,)O@Y, —£,;Y +&,)
Voi:

&y — SE (Yo )t(n—2,a/2)

SE(Y,) =+/Var(¥,)

Var(Y,) =67 (= 1, (X - X)

n Zx




I 2.6 DU BAO |
* Du bao gia tri ca biétcua Y

Y, :(fo _‘% ;fo_l_és )

g(') :SE(YO _Y())t(n—Z,a/Z)

V4

VOi:

SE(Y, —Y,) =+/Var(¥, -Y,)

Al 1 (X-X))
Var(Y,-Y,)=46" ( o)

I
Q
~~
[N
+
|
+




' 2.7HOI QUY VA DON VI O CUA BIEN |

Y, =B +B.X, +e,

Néu don vi do cla bién X, Y thay doi thi mo

hinh hoi quy mdi la

V=B~ BX e

VG

Y, =kY; X, =k, X, B =kBG; 5 :%[%
2

-k

Var(,é*) =(k1)2.var(,g);var(,@k) =

K,

.Var(,@)

~
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