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* Thuat nglr “Hoi quy (Regression)” dwgc Francis Galton st dung

vao nam 1886 — “regression to mediocrity”.

Phan tich héi quy nghién ctru méi lién
hé phu thuéc cua mét bien (bién phu
thudéc, bién duwoc gidi thich—explained
variable) vé#i mét hay nhiéu bién khac
(bién doc 14p hay bién gidi thich—
explanatory variable) nham wé&c lwong

hodc dw bao gia tri trung binh ctda bién

phu thuéc v&i cac gia tri da biet caa bien

doéc lap. ,

=Bién phu thudc : bién
ngau nhién cé quy luat
phan phdi xac suat.
=Bién ddc lap : khéng
ngau nhién, gia tri dwoc

xac dinh trwdec.
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Vi du:
Xu hwédng vé chiéu cao cta nhirng dira tré do cha me cao khéng
binh thwong quy dinh. (Luat Galton).

*Karl Pearson nghién cu sw phu thudc chiéu cao cla cac bé trai

vao chiéu cao cla cac éng bd: HS = f(HF) + U

Chiéu
cao
cla
con
trai

Hay xéac dinh bién dwoc
giai thich va bien giai
thich.

Chiéu cao cla bd
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Phéan biét quan hé hoi quy v&i cac quan hé khac

*V&i quan hé ham sb.
*V&i quan hé nhan qua.

*V&i quan hé twong quan.
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1.1 MO HINH HOI QUY VA MOT SO KHAI NIEM

1.1.1 M6 hinh hoi quy

Vidu 1: Xet dia phwong co 40 ho gia dinh.

X: Thu nhap sau thué ciia mét gia dinh trong mét tuan (déla)
Y: Chi tiéu cia mét gia dinh trong mét tuan (dola)

X 80 100 120 140 160 180 200
Y 55 65 79 g0 102 109 120
60 70 84 93 107 117 136
65 /4 90 95 110 122 140
70 80 93 103 116 125 144
75 85 99 108 118 135 145
88 113 125 142
115
ECY/X) 65 77 89 101 113 125 =SilieH
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'1.1.1 M6 hinh hdi quy

Nhan thay: Trung binh c6 diéu kién cia mdc chi tiéu trong tuan
nam trén 1 dwdng thang co hé sé goc dwong

Y: Tiéu
dung 1
tuan

ECY]X;) =Byt BoX

Pi -

tham sb cla
PRF

—————
80 100 120 140 X: Thu nhap 1 tuan
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1.1.2 M6 hinh hoéi quy tong thé
(PRF- Population Regression Function)

M6 hinh hoi quy tong thé

E(Y|X) = (X)) v&i f(X) la mdt ham so6 cua bién giai thich X.
- Hoi quy don (2 bién): néu PRF c6 1 bién doc lap.

- H6i quy bdi : néu PRF c6 hon 1 bién ddc lap.

M6 hinh PRF ngau nhién: Y, = f(X,) +

Sai s6 ngau nhién

U, =Y;- E(Y]X)
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1.1.2 M6 hinh hoi quy tong thé
Sai s6 ngau nhién (random error):
Gia thiet E(U|X) = 0.
U dai dién cho cac yéu to khang cé trong md hinh va c6
anh huwdng dén bién phu thudc .

Vidul.l:
- Hay tim mé hinh hoi quy

tbng thé va xac dinh céac
gia tri sai s U.

- Cho biét y nghia cua cac

hé s6 hoi quy trong md

hinh PRF.
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1.1.3 M6 hinh hoi quy mau (SRF - Sample Regression Function)
£

Ham hoi quy mau la ham hoi quy dwoc xay dwng trén co s&
mét mau ngau nhién.

Y= f(X) hay Y; = f(X) + e,

Trong do:

SRF £(X) la woc lwong cua PRF;

Y. la gia tri twong (*ng v&i X. nhan dwoc tir ham SRF.

e; la phan duv (residual), e =Y, - Y, .
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1.1.3 M6 hinh hoi quy mau

Vidul.?:

Hay tim ham hoéi quy mau cho mau ngau nhién (gom 5 quan sét)

tr tong thé sau:

-mm

X 80 100120
Y /0 88 93

93
7o 88

E(Y|X) 65 79 93 E(Y]X)
Y, =9+ 0,7X,

Hay néu y nghia cac hé s6 wédc lwong trong md hinh SRF.
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SRF:Y, =94 0,7X + e,

Y
90 PRF: Y, = B,+ B,X, + U,
80
70
60 7 Trong do:

> « 9la woc lweng cua B,
80 100 120 140 X

e 0,7 la wdce lwong cu .
Hinh: PRF va SRF 7 18 roci UogRECENE

Hay giai thich y nghia cua
cac giatri 0,7 va 9.
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1.1.4 M6 hinh hoi quy tuyén tinh

* Tinh tuyén tinh ctia ham héi quy dwoc hiéu 1a tuyén tinh
theo tham so, nghia la theo cac hé so hoi quy.

Yi=B; + B X+ U

Y; =B+ B, X + B:X? + U

Ln(Y;)= B, + B, Ln(X) + U

1/Y; =B, + B, X + U
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114 M6 hinh hoi quy tuyén tinh
* M6 hinh héi quy tuyén tinh 2 bién :
Ham hoi quy téng thé PRF: Y, = B, + B, X, + U,
Hay E(Y|X) = B, + B.X
Trong do: Y: bién phu thudc, X : bién déc lap.
Y., X 1a gia tri cu thé cda bién phu thudc va bién déc lap.
U.: Sai s0 ngau nhién tng v&i quan sat i.
B, : tung do goc/ hé sb chan (intercept), la gia tri trung binh cta
Y khi X=0.

B,: d6 doc/ hé sb goc (slope) clia ham hoi quy, 1a lwong thay doi
cua gia tri trung binh cua Y khi X tang 1 don vi.
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1.1.4 M6 hinh héi quy tuyén tinh

*M6 hinh hdi quy tuyén tinh 2 bién :
Ham hoi quy mau SRF: Y.=8, + B, X. + e,
Hay ?i T B: + BT'ZXi

Trong do:

?i gia tri wéc lwong cla gia tri thue té E(Y/X)

e.: Phan dw, wéc lwong diém cla U,

———

B4

————

B>

: woe lwong diém cla

: woe lwong diém cua
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1.2 PHUONG PHAP UOC LUONG OLS
(OLS — Ordinary Least Squared)

Nam 5
1805 Nam
1809

Nam

Phwong phap OLS dwoc cong
bd ngan gon bdi Legendre

Gauss tinh toan quy dao cac thién
thach bang phwong phap OLS.

Dinh ly Gauss — Markov
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* " 2 -
Xét md hinh hdi quy tdng thé: Y, = B, + B,X. + U,

Can wéc lwong cac hé so B, va B,, bang mdt mau cu thé

Kich thwde n {(X, Y;) (i=1,..n)}.
Noéi dung phwong phap OLS:

Tim ham hoi quy mau: Y, =B, + B, X hayY,.= B, + B, X, + e,

sao cho Y. , e,> Min
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1.2 PHUYONG PHAP UOC LUONG OLS

anz_ZY

i—1 i~

—Z vy B -B x

— Min

Giai bai toan cuc tri ham hai bién tim |31 va 3, ,taco:

>

>
<
|
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Trong do:

X va Y 1a trung binh
mau ctia X va Y.

X, =X~ X;

"y, = 1



1.2 PHUONG PHAP UOC LUONG OLS

*
* Nhédn xét:

- Ham SRF thu dwoc tir cdc mau khac nhau cua cung mét

tdng thé co thé rat khac nhau va rat khac véi ham PRF.

- B, va B, dwoc xac dinh mét cach duy nhat rng véi mot

mau cu thé.

- SRF di qua trung binh mau (X ; Y ).
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Vidul.3:

Hay tim ham hoi quy mau cho mau ngau nhién (gdm 9 quan sat)

Sau

-EEI
60 85 103 1 18 130
65 113 125
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1.3 TINH KHONG CHECH VA PO CHINH XAC CUA
POC LVONG OLS

Céac gia thiét dat ra nham gitp phwong phap OLS thu dwoc
cac woc lwgng kndng chéch cho By, B,.

1.3.1 CAc gia thiet caa phwong phap OLS 2 bien

GT1: M6 hinh dwoc wéc lwong trén co s& mau ngau
nhién.

GT2: Sai s6 U la bién ngdu nhién va E(U|X.) = 0 v&i moi i.
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*Tinh khong chéch: Ky vong clia wéc lvong
bang gia tri cua tong thé
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1.3.1 Céac gia thiet caa phwong phap OLS 2 bien

() Mean

PRF:
Yi=B,+B,X;+U;
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Khi GT 2 théa man thi:

E(U) = 0.

Cov(X, U) = 0.
Y nghia GT2:
-Dam bao y nghia hé so B..
-Tai mOi gia tri X= X, trung
binh anh hwdng cua céac
yéu to khac X [én Y la bang
0.




1.3.1 CAc gia thiet caa phwong phap OLS 2 bién
GT3: Phwong sai cta U, 1a bang nhau tai moi gia tri X;:

Var(U|X) = o2 const.

flu) flee)
. 3
a L
o =]
‘:' 2
) =1
E‘ %
o =
= =
2 =
£ 2
B

E ~Y E
é‘ ¥

X, =TT

1_1' ---QE] + Ezkre
X

GT2, 3 théa man thi Var(Y|X,)= o2 v&i moi I.
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1.3.2 Tinh khéng chéch va ddé chinh xac cua cac wéc
lwo'ng OLS

%Tinh khéng chéch (unbiased):

Khi GT2 thda man thi E(8, ) =B, vaE(B, ) = B..

- DO chinh xac:

Khi cac GT 1 — 3 dwoc thda man thi phwong sai cua cac hé

sO wéc lwong bang:

2 X

A G 2 A 2 i
var(Bz): . : var(Bl): == G

Ly s N

i i
i~1 i~1
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1.3.2 Tinh khéng chéch va dé chinh xac cua cac wéc
lwo'ng OLS

25 ’ > v~ . g . X 2 > \ A
-U'¢dc lvong cua O /a © - goi la sai s6 chuan cua ham hoi quy
(standard error of regression) vO
n

(~Y? e

)

- Khi cac GT 1, 2, 3 thda man thi E(62) = o2

- Sai soO chuan (standard error) ctia hé sé wéc lwong

Se(Bi) = \/var(Bi) v&i 02 dwoc thay béi woc lwong 62
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1.3.2 Tinh khéng chéch va ddé chinh xac cua cac wéc
lwo'ng OLS

* A= r ~ ~ " r -
Khi m6 hinh hoi quy co hé s chan, cac woc lvong

OLS thda man cac tinh chat:

- i=0€ =0
- i=0€X;=0
CFov
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1.4 DO PHU HQP CUA HAM HOI QUY MAU - HE
SO XAC PINH RZ,

* @
< P 3 >
e -

@
oo e 3
* * *
- s .,
< + AR
. -

* o P

(a) (b)

Ham hoi quy mau nao phu hop vi so liéu mau hon?
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1.4 DO PHU HQP CUA HAM HOI QUY MAU - HE
SO XAC PINH R2.

n
' =2 v Vi
Y; @ °RSS=Residual sum of squares TSS ™ Y Y
i
Fal ]
TSS = Total Sum of Squares RSS = 2(y;- v, )2 i=1
TSS = 2(y;- v)? n
-f~ i
! RSS e

| i~1
y / *ESS = Explained Sum of squares y

X X ESS=ZH1{YAi_Y_}2

i1

Néu mo hinh hoi quy c6 hé sb chan thi TSS = ESS + RSS
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* Hé s6 xac dinh ctia ham hoi quy (determination coefficient )

RZZESS::L_RSS *D<R2< 1
TSS IR ,
*Y nghia hé sé xac dinh R?:
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Cha y:

V&i mo hinh héi quy 2 bién c6 chira hé sb chin

*R2 ciing chinh la binh phwong ctia hé sb twong quan

mau gitra X va Y.
*R2 = 0 khi va chi khi B, =0.

V&i mo hinh héi quy khong cé hé nghia sé chan thi cac

phat biéu vé R2 ndi trén cé thé khéng dung.
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1.5 MOT SO VAN BE BO SUNG

o~ \

1.5.1 Pon vi do lwong trong phan tich hoi quy.

Xét ham hoéi quy mau : Y, = B, + B, X

1) Khi déi don vi do lworng X bang cach gia tang 10 lan (vi
du : tr met sang decimet), Y khéng dbi don vi thi cac hé

sO B,, B, va R? thay doi nhuv thé nao?

2) Khi dbi don vi do lwérng X va Y bang cach gia tang theo
cung ty & thi cac hé s6 B, B, va R? thay doi nhw thé

nao?
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1.5 MOT SO VAN BE BO SUNG
1.5.2 M6 hinh héi quy khéng c6 hé sé chan
Khi md hinh khdng c6 hé so chan thi Y e; #0.
Vi thé TSS # ESS + RSS.

Suyra ...
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