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HOI QUY PON BIEN

e Muc tiéu:

o Biét dugc phuong phip wéc hrong binh phuong
nho nhét dé u6e lugng ham hdi quy tdng thé dua

trén s lidu mAu.
o Hiéu céc cach kiém dinh nhiing gia thiét.

o Str dung md hinh hdi quy dé du béo.
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NOI DUNG

* M6 hinh

+ Phuong phéap binh phuong nhé nhat (OLS)
* Khoang tin cdy

+ Kiém dinh gia thuyét

* Du bdo
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MO HINH

Mo hinh héi quy tuyén tinh hai bién
PRF dang xac dinh
* E(le(i) = f(X)= By + BXi
dang ngau nhién
© Y= E(YIX) + U= B+ BX + U,
SRF dang xdf d‘inhA
Y = P+ X,
dang ngau nhién

Y; :Yﬂi + € :B1+BZXi +&

71172014 TS. Hoang Khac Lich

MO HINH

Trong do
o f3, :Udc lugng cho B;
o S, :Ubc lugng cho B,
oY, :Uéclugng cho E(Y/Xi)

* Sur dung phuong phap binh phuong nho nhét
thong thuong (OLS) dé tim £, , /.

7/1/2014 TS. Hoang Khac Lich 2

Hinh 2.1: Hé s hdi quy trong ham hdi quy PRF va SRF

711/2014 TS. Hoang Khac Lich 5
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PUGONG HOI QUY DUA TREN 2 MAU KHAC NHAU

SRF;
% First sample (Table 2.4) Tragreasion bassd an e
- * Second sample (Table 2.5) the second sample: SRF,
ERLIS ez
£ >
z x Regression based on
H the first sample
200
e
1 “
Z
=

80 100 120 140 160 180 200 220 240 260
Weekly income, §

71172014 TS. Hoang Khac Lich Y

PHUONG PHAP OLS

Gia sir ¢6 n cdp quan sat (Xi, Yi). Tim gia tri Yi
sao cho Yi gan gia tri Yi nhat, tc ei= |Yi - Yi|
cang nho cang tot.

- Hay, v6i n cap quan sat, mubn

n 2

Zn:eiz :Z(Yi _Bl_Bzxi) = min

i=1

7/1/2014 TS. Hoang Khac Lich 8

PHUONG PHAP OLS

* Bai toan thanh tim A, £, sao cho f > min
Diéu kién dé dat cyc tri 1a:

oSer]

— :_Zi(Yi_Bl_BZXi): 0
o,
(o)
— et :_22 (Yi_Bl_BZX)X =0
aBz i=1 '
71112014 TS. Hoang Khic Lich 9
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PHUONG PHAP OLS

Hay

nBl+Bzi:xi :_Zn:Yi

Blz X; +Bzz Xi2 = Z XY,
i—1 i—1 F)

71172014 TS. Hoang Khac Lich

PHUONG PHAP OLS

¢ Giai h¢, dugc

DY X —nXY
B=Y-BX  p=—

i=1
_ n
X = XI -X YiX;
B i=1
Y, -Y s
= _ 2
y| i z XI
i=1
7/1/2014 TS. Hoang Khac Lich =

PHUONG PHAP OLS

. V6i _
DAL w2 X
n n

1a trung binh miu (theo bién).

xi=Xi—)_( yi=Yi—\?

goi 1a dg 1éch gia tri cua bién so véi gia tri trung
binh mau.

711/2014 TS. Hoang Khac Lich
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DUONG HOI QUY MAU PI QUA PIEM

TRUNG BINH MAU THEO 2 BIEN

71172014 TS. Hoang Khac Lich

TONG BINH PHUONG DO LECH

* TSS (Total Sum of Squares - Tong binh

phuong sai s6 tong cong)
TSS =Y (=YY =2 ¥ -n(Y)* =2y}

* ESS: (Explajned Sum of Squares - Binh

phuong sai s6 dugc giai thich)
ESS =2 (Y, -Y)* = (B)' 2%

* RSS: (Residual Sum of Squares - Téng binh

phuong sai so)

RSS=Yel=> (%, -Y)' =Dy -A>x

7/1/2014 TS. Hoang Khac Lich =

TONG BINH PHUONG PO LECH
Y

SRF

X

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

71112014 TS. Hoang Khic Lich s
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MINH HQA TONG BINH PHUONG PO LECH

 Ta chtng minh dugc: TSS = ESS + RSS. Hay:
_ESS  RSS
T TSS | TSS

<»Ham SRF phu hop t6t véi cac s liéu quan sat
(mau) khi Yi gan Y, . Khi d6 ESS 16n hon
RSS.

< Hé sb x4c dinh R2: do mirc d6 phu hop cua
ham héi quy mau.

7/1/2014 TS. Hoang Khac Lich =

HE SO XAC PINH R?2

I

6
2o ESS_, RSS Zl

Yi
2

+ Trong mé hinh 2 bién:
n
BEYXE
— i=1

>y?
i=1

711/2014 TS. Hoang Khac Lich B

R2
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TINH CHAT CUA HE SO XAC DINH R?

* 0<R%1

« Cho biét % su,bién dong cua Y duogc giai thich
boi cac bieén so X trong mo hinh.

+ R2 =1: dwong hdi quy phit hop hoan hao

* R2=0: X va Y khong c6 quan hé

* Nhuoc diém: R? ting khi sé bién X dua vao

mo hinh ting, du bien dua vao khong cd y
nghia.

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

712014 TS. Hoang Khac Lich 1

+ K 1a luogng tham sé c6 trong mé hinh (bao gbm
ca tung do goc).

« Khi dua thém bién vao mé hinh ma R? ting
thi nén dua bién vao va nguoc lai.

7/1/2014 TS. Hoang Khac Lich 0

HE SOTUONG QUAN r

+ Hé sb twong quan r: do mirc do chit chd cua
quan h¢ tuyén tinh gitra 2 dai lugng X va .

z Vi X
i=1
\/Zn: inan x;
i=1 i=1

r =

71112014 TS. Hoang Khic Lich Al
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TINH CHAT HE SOTUONG QUAN r

e -1<r<1

* C6 tinh chit d6i ximg: I yy = I yy

+ Néu X, Y doc 1ap theo quan diém théng ké thi
hé so twong quan gitta chiing bang 0.

* r do su két hop tuyen tinh hay phu thudc tuyén
tinh, khéng c6 y nghia dé mé ta quan hé phi
tuyen.

71172014 TS. Hoang Khac Lich

MINH HQOA VE MUC PO TUONG QUAN
OO O
(a) (&) ()

@ }r@){ @
(&) (e) (6]

The Ballenting view of /2 (a) r2 = 0; (f) £ = 1.

7/1/2014 TS. Hoang Khac Lich

MINH HOA VE MUC PO TUONG QUAN

Y ¥ ¥
el . . re-1 rclaseto +1
]
X X X
@ ) ©
Y ¥ Y
 positive but » negative but
relose to -1 close to zero dose tozero
X X X
1d) (&) 2]
7/1/2014 TS. Hoang Khac Lich 2
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MINH HQA VE MUC DO TUONG QUAN

@ )

71172014 TS. Hoang Khac Lich

HE SOTUONG QUAN r

+ C6 thé chirng minh dugc

r =++R?

var cung dau véi S,

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

* V6iR2=0,81=>r= 0,9

7/1/2014 TS. Hoang Khac Lich 6

CAC GIA THUYET CUA PHUONG PHAP OLS

« Gia thiét 1: Cac gia tri X;duoc x4c dinh trudc
va khong phai 1a dai lugng ngiu nhién

* Gia thiét 2: Ky vong hodc trung binh s& hoc
clia cic sai so la bang 0 (zero conditional
mean), nghia 1a E(U/X;) = 0

71112014 TS. Hoang Khic Lich @
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MINH HOA GIA THIET 2

Y

(®) Conditional mean

7/1/2014

E(YIX)

sumption expenditure, §

il

§ &5
3 /
z

/

Ygiven X =5$220

80 140

220

Weekly income. §

71172014 TS. Hoang Khac Lich

MINH HOA GIA THIET 2

Y
© Mean

PRF: Y, =, + B,X,

7/1/2014 TS. Hoang Khac Lich o

CAC GIA THUYET CUA PHUONG PHAP OLS

* Gia thiét 3: Cac sai s U c6 phuong sai bang

nhau (homoscedasticity)
Var(U/Xi) = 62

711/2014 TS. Hoang Khac Lich &
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MINH HQA PHUONG SAI CUA SAI SO KHONG

DPOI (BANG NHAU)

)

Probability density of «;

71172014 TS. Hoang Khac Lich &

MINH HQA PHUONG SAI CUA SAI SO THAY BOI
(KHONG BANG NHAU)

Probability

7/1/2014 TS. Hoang Khac Lich =2

CAC GIA THUYET CUA PHUONG PHAP OLS

* Gia thiét 4: Cac sai s U khong cé su tuong
quan, nghia 1a
Cov(U;, U;) =E(U,U;) =0, néu i = i’

71112014 TS. Hoang Khic Lich =
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MINH HQA VE TU TUONG QUAN CUA SAI SO

Pattems of correlat
cormelation;

712014 TS. Hoang Khac Lich e

CAC GIA THUYET CUA PHUONG PHAP OLS

* Gia thiét 5: Céac sai sb U doc 1ap voi bién giai
thich

Cov(U;, X)) =0
« Pinh ly Gauss-Markov: Véi cac gia thiét 1-5
cia phuong phap binh phuong bé nhét, cac
wéc lwong binh phuong nhé nhét 14 cac uée
luong tuyén tinh, khong chéch va c6 phuong
sai nho nhit trong 16p cac udc lugng tuyén
tinh khong chéch.

7/1/2014 TS. Hoang Khac Lich =

TINH CHAT CAC UOC LUQONG OLS

+ B1, B dugc xéc dinh mot cach duy nhét véi n cap gia tri quan
sat (X, ;)
By, By 1 cac dai lugng nghu nhién, voi cac mAu khéc nhau, gia
tri cua ching s& khac nhau
* SRF cb céc tinh cht sau:
o SRF di qua trung binh mau (X, ¥)

o Gié trj trung binh cuia ¥; bing gia tri trung binh cua céc quan sat: 7=v
o Gia tri trung binh cua cac phan du: X7, e; = 0

o Cac phan du e; khong twong quan véi ¥; tirc 1a > V=0

o Cac phan du e; khong twong quan véi X; tic la T Xie=0

71112014 TS. Hoang Khic Lich &
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SAI SO CHUAN CUA CAC UOC LUONG OLS

* var: phuong sai
« se: sai sb chudn

+ 62 phuong sai nhiu cia téng thé

62 = Var (UI)
- Thuec té kho biét duoc gid tri 62 > Ding udc
luong khong chéch
2
6'2 — Zei
n-2
71172014 TS. Hoang Khac Lich W

SAI SO CHUAN CUA CAC UOC LUONG OLS

. Véi fy:

~ 2
oVar(f) = nZZX;iZ o?

o Se(ﬁl) = Var(ﬁl)
« Vi By

. 2
oVar(f,) = ;7[2

o Se(ﬁz) = Var(ﬁz)

7/1/2014 TS. Hoang Khac Lich =8

SAI SO CHUAN CUA CAC UOC LUQNG OLS

+ Sai sb chuin cua hdi quy 1a d6 1éch tiéu chuin
cac gia tri Y quanh duong hoi quy mau:

71112014 TS. Hoang Khic Lich ®
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GIA THIET 6

+ Gia thiét 6: Dai luong sai sb ngiu nhién cé
phan phdi chuan U; ~ N(0, 62)
o Gia thiét 6 c6 ¥ nghia nhu thé nao?
= Doc trang 33, sach bai giang Kinh Té Lwong (Nguyén
Quang Dong, 2012)
+ V&i cac gia thiét 1-6, chung ta c6 thé tim
khoang tin cay va kiém dinh gia thiét vé cac
tham sé hdi quy.

712014 TS. Hoang Khac Lich o

KHOANG TIN CAY CUA HE SO HOI QUY

* Xéc suit cia khoang ([?l —&, B+ si) chua
gia tri thyc ctia §; 13 1 — hay:
P(Bi—ei<P<Pi+e)=1-x
oVéie =fi—Bi= t(%,n_z)se(ﬁi)

7/1/2014 TS. Hoang Khac Lich “

KHOANG TIN CAY CUA HE SO HOI QUY

* (B — &, B + &) 1a khoang tin cay
* &; 1a d6 chinh xéc cua udc lugng

+ 1 —oc 1a hé s tin cay

* « (0 <x< 1) la mirc y nghia

. t(gn_z) 1a gia tri t6i han (tim bang cach tra
>

bang sb t-student)
+ nlasb quan sat

711/2014 TS. Hoang Khac Lich
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KHOANG TIN CAY CUA o2

7/1/2014

n-2)é°
P(lﬁalz < ( 0'2) < ls/z) =l-a
hay
((n 2)6? < 2<(n 2)6? )=l-a
Za/z Z1-a/z

Zl—a /2 ;(a o - gl tri clia dal luong ngau nhién
phéan ph01 theo quy luat y° véi bac ty do n-2

thoa diéu kién

P(Z* > 1) =1-a:P(x* > 1)) =al 2

711/2014 TS. Hoang Khac Lich

KIEM DINH GIA THIET

+ Kiém dinh gia thiét v& hé sb hdi quy

SHaiphia:  Ho'A=P
H. B =B
“Phiaphai: H,: B <p
H:8>8
<+Phia trai: Hy: 828
H o B <
7/1/2014 TS. Hoang Khac Lich @

KIEM DINH GIA THIET VE HE SO HOI QUY

Ho: 5 :ﬁ*

H, B = ﬂ,*
Cach 1: Phuong phdp gia tri téi han

Buwédc 1: Tinh t /82 B
SE(4,)

Budc 2: Tra bang t-student dé cé gid tri toi hant(nf2 al2)

Budc 3: Quy tic quyét dinh
NEu [t| >t 5,z bacbo H,.

Néu t‘ <t oai chdp nhan H,.

71112014 TS. Hoang Khic Lich “
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l1-a
o/2

Mién bac b6 Ho!

a/2

Mién chap nhan Ho

Mién bac b6 Ho

712014 TS. Hoang Khac Lich %

KIEM PINH GIA THIET VE HE SO HOI QUY

Cach 2: Phuong phép khoang tin cay
Khodng tin cay cta f;:

B E(Bl _8i;ﬁi +&) & =t(a/2,n—2)SE( )
v@i mirc y nghia a trung véi mirc y nghia cla
HO

Quy tic quyét dinh:

-Néu f e(B-¢:h+&) chdpnhan Ho

-Néu g ¢(f-¢:/+s) bacbdH,

7/1/2014 TS. Hoang Khac Lich &

KIEM DINH GIA THIET VE HE SO HOI QUY

Céch 3: Phuong phap p-value

Buwdc 1: Tinh o Bi _Aﬂi*
' SE(B)

Budrc 2: Tinh PT>th=p

Budc 3: Quy tic quyét dinh
- Néu p < o: Bac bo H,
- Néu p > o: Chap nhén H,

711/2014 TS. Hoang Khac Lich B
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KIEM PINH GIA THIET VE HE SO HOI QUY

Loai GT _|H, |H,  |Mignbdcbé |
Hai phia B =B* B #B* [t|>tay, (n-2)
Phiaphai B, <B* B, >B* t>ta (n-2)

Phia trdi B, 2B* B, <B* t<ta (n-2)

TS. Hoang Khac Lich

KIEM DINH PHIA PHAI

f(t)

Mién bac b6 Ho

7/1/2014 TS. Hoang Khac Lich =0

KIEM DPINH PHIA TRAI

f(t)

Mién béc bo Ho

711/2014 TS. Hoang Khéc Lich
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KIEM PINH SU PHU HOP CUA MO HINH

Kiém dinh gia thiét Hy: R? = 0
(twong duong Hy: B,=0)
véi mirc y nghia a hay do tincay 1- a
_R*(n—2)
1-R?
a. Phuong phap gia trj téi han
Buwéc 2: Tra bang F vdi mirc y nghia o va hai bac tu do (1,
n-2)
Buwdc 3: Quy tic quyét dinh
- NEu F > F,(1,n-2): Bac bd H,
- Néu F £ F,(1,n-2): Chap nhan H,

Buwdrc 1:
Tinh =

712014 TS. Hoang Khac Lich 52

KIEM PINH SU PHU HOP CUA MO HINH

b. Phwong phap p-value

Bwérc 2: Tinh p-value= p (F (1,n-2)>F)
Bwérc 3: Quy tac quyét dinh
-Néup <o :Bachd H,

- Néu p > o: Chap nhan H,

7/1/2014 TS. Hoang Khac Lich =

TlI

Théng ké F
0=0,05
Mién bac bdé Ho
Mién ch&p nhan Ho
F,(1,n-2)
71112014 TS. Hoang Khic Lich =
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DU BAO

M& hinh héi quy
Yi=B+5X

Cho trudc gia tri X = X, du bdo gia tri trung binh va gid
tri cé biét cla Y v&i mirc y nghiia o hay d6 tin cdy 1 - a..

* Uéc lwgng diém
Yo =B+ 5%,

712014 TS. Hoang Khac Lich S5

DU BAO

* Dy bdo gia tri trung binh cda Y

E(Y/X,)e (YAo _50;YA0+80)

& = SE(YAo)t(nfz,a/z)
SE(Y,) = /Var(Y,)
val 2
Var(Y,) = 6—2(l LX) X2°) )
noo>x
7/1/2014 TS. Hoang Khac Lich =6

DU BAO
* Dy bdo gia tri ca biét caa Y

Y, € (Y, —&55Y o+55)

Véi: . R
g, = SE(Y, _Yo)t(n—Z,aIZ)
SE(Y, —Y,) =Var(Y, —Y,)
Ty \2
Var (Y, -Y,) = 62(1+1+M)
nooYx
7/1/2014 TS. Hoang Khic Lich i
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HOI QUY VA PON VI PO CUA BIEN

Yi :Iél +Bzxi +8
Néu don vi do cta bién X, Y thay ddi thi mé
hinh hoi quy mai la
Y =B+ BX] e

Vi

2

* * ~ ~ A,k
Y =KY; X =k, X, B =kpbi B =k71
2

var(B) = (k, J.var(B); var(3;) = (';—J var(3,)

2

712014 TS. Hoang Khac Lich S8
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