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CHUONG I

s (Y X )
MO hinh hoi quy eets
tuyén tinh don bién :°

Noi dung chinh

e |. Mot sb khai niém TK co ban
e II. Gii thidu mo hinh hdi quy
e lll. HAm HQ tbng thé & HQ mau

e IV. U&c lwong cac tham sb - Phuwong phap
OLS

e V. Phan tich phuong sai & Kiém dinh gia
thuyét thong ké
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l. M6t s6 khai niém TK co ban

e 1.1 Bién ngau nhién: Bién r&i rac va Bién lién
tuc

e 1.2 Téng thé va Mau

e 1.3 Ham phan phoi xac suat (PDF, f(X)) va
Ham mat do phan phoi xac suat tich lay
(CDF, F(X)):
e f(X) =lim AF(X)/ A x = F’(X)

rX LXf

hay X = _f

)

e 1.4 S6 trung binh: ¥ =

n
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l. M6t so khai niém... (tiép)

e 1.5 Kivong (E)
o Bién roi rac: £(x) = ZX.P(X) - Zx.f(-r)

o Bién lién tuc:E(x) = fo(X_)d(X)

e 1.6 Phuwong sai (Var, 02)
o Bién roi rac:var(x) = E[(x — w)?] = Z(x —W2P(X)

e Bién lién tuc:var(x) = E[(x —u)?) = f(x — wif(X)d(x)
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l. M6t so khai niém... (tiép)

e 1.7 B6 léch chuan (o)
o Tongthé: __ PESI

N N

| .
_ EZ(X _f)'

] n-1
e 1.8 Hiép phwong sai (cov)
o Tbéng thé:
Cov(X,Y) = ogy = E[(X — ue) (¥ — uy)] = E(XY) — sty

e MAu: >
Cov(X,Y) = 2[(x-X)(Y-Y)]

e Mau:

n—1
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e 1.9 Phan phéi chuan

-3c =27 -0 n [l 2¢ 3¢

}—168% (appmx.)>|
~-——— 93% (approx.) ————
99.7% (approx.)

Hinh 1: Dién tich dwdi duwong phan phdi chuan
Nguodn: Gujarati, 2002
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Hinh 2: Phan phéi t véi mot sd bac tw do cho trwdc
Nguén: Guijarati, 2002

Dwong Nam Ha (VNUA)

l. M6t so khai niém... (tiép)

¢ 1.11 Phan phéi Chi binh phwong (x?)

fix®)

Hinh 3: Ham mat do (density) cia bién x2
Nguén: Guijarati, 2002
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n A y mu LRV, -A ::.
l. Mot s6 khai niém... (tiep) :
e 1.12 Phan phéi Fisher (F)
f(F)
Hinh 4: Phan phéi F v&i mot sb bac tw do khac nhau
Nguén: Guijarati, 2002
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Il. Gi&i thiéu mé hinh hdi quy

e 2.1 Khai niém
o M0 ta va danh gia mbi quan hé (Y va X)
e Vidu?

e 2.2 Muc tiéu (riéng ré va phdi hop)

Uéc lwong gia tri TB cia Y

Phan tich anh hwédng cia X > Y

Dw bao gia trj bién Y

Kiém dinh/trdc nghiém
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Il. Gi&i thiéu mé hinh... (tiép)

e 2.3 Phan biét cac mdi quan hé
e A. QH chinh xac vs. QH thdng ké ngau nhién
e B. QH hdi quy vs. QH nhan qua
e C. QH héi quy vs. Twong quan
e 2.4 Sb liéu trong phan tich hoi quy
o A. S liéu theo thoi gian (Time Series Data)
o B. Sé liéu theo khéng gian (Cross-Section Data)
C. Sé liéu két hop (Pooled/Panel Data)
D. Sé liéu dinh tinh (Qualitative Data)
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lll. Ham HQ téng thé & HQ mau

e 3.1 Ham HQ tdng thé
PRL: E(Y|X) = B, + B,X,
PRF: Y, = B, + B,X. + u, hay Y, = E(Y|X)) + u
Trong d6: u; 1a sai s6 ngau nhién
Ban chéat cua u;:
Phan anh anh huéng cla bién khac;
Phan anh sai sét trong diéu tra/dvt;
Anh hwéng tir viec don gidn héa MH;
Sai s6 ngau nhién khong giai thich dwgc (hanh vi).
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(X X ]
0000
, H
lll. Ham HQ... (tiép) :
e 3.2 Ham HQ méau
o SRL: VY, = b, + byX
L SRF Yi = b1 + bzxi + ei
e 3.3 Hoi quy tuyén tinh
e Tuyén tinh & bién
o Tuyén tinh & tham sb
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lIl. Ham HQ... (tiép)

Quadratic Exponential

F=fis X + fo 27 ¥ = gbfabX
X X

2
,/
" Hinh5:Cacham
/ tuyén tinh & tham sb

cubis Ngudn: Guijarati, 2002

Y=F+ Sk « Bt gyt

X
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IV. Uéc lwong cac tham so -
Phwong phap OLS

e 4.1 Gioi thiéu

o PRF:Y,=B, +B,X,+u, v&ii=1.n

e > muc tiéu: wéc lwong tham sb tdng thé
- st dung sb liéu mau, mé hinh mau
SRF: Y, = b, + bX, + e,

cuc tiéu
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- PP OLS (Ordinary Least Squares) hay >e? dat

IV. Uéc lwong... (tiép)

e 4.2 Cac gia thiét (Assumptions):
Gaussian/CLRA/CLRM
e (1)Y,=B, +B,X +uy,
e (2)E(u)=0
e (3) Var(u;) = 02 (constant)
* (4) Cov(u,u) =0
e (5) u, # f(X;) hay Cov(X,u,) =0
e (6) u; ~ N(0, 6?)
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IV. Uéc lwong... (tiép)

e Ngoai ra:
X dworc gia dinh la phi ngau nhién (nonstochastic)
S6 quan sat n > s6 tham sé UL
Var (X) >0
MHHQ la lwa chon “chinh xac”
Khong cé da cong tuyén hoan hao (HQ da bién)
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IV. Uéc lwong... (tiép)

e 4.3 PP binh phwong nhd nhéat (OLS)
o PRF:Y,=B, +B,X,+ U, v6ii=1.n
o SRF:Y,=b, +b,X +e,
o DZ=%e2=3(Y,- V)2 = Z(Y, = by — b, X2 > min
> [9Z/ob, = 25(Y, = b, —b,X) =0  (4.1)
{aZ/ab2 = 25(Y,— b, — b, X)X, =0 (4.2)
Giai hé (4.1) va (4.2) > b, b,?

. pat To2X vy 7ozt
n n
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IV. U&c lwong... (tiép)

e (41)>nY- nb,- nb,X=0
[ ] :>b1 =Y_' bzf

e Thay b, vao (4.2):
° 2 Yi X - (IZ bZY)ziXi - b, ZX2=0
o = LY X oY XX+ b XXX -byIX2=0
o = 2 Yi X 'Y—zixi"' b, (XX X - ZX?)=0
Y XYi-YYy X > XYi—aYX Y (Yi-Y)(Xi-X)
I SEAS SE  SEI CHa Y o
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(XX J
eecs
. - X 3
IV. Uéc lwong... (tiep) :
Thu nhap (Xi)|Tiéu dung (Yi)
e Vidu: 18 16
o U6c lvong by, b2l 21 17
o 3 cach? . 23
- 27 24
30 26
33 27
36 32
39 31
42 36
45 36
48 43
51 45
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IMPACT OF ADVERTISING EXPENDITURE (Y X)
o000
Imprassians, Expandiiure, :::'
Firm miltigns milicns of 1983 dollars o0
®

1. Miller Lia 321 50.1

2. Papsl g9.8 74.1

3. Stroh's 11.7 18.3

4. Fad'| Exprass 21.8 229

5. Burger King 80,8 B2.4

8. Coca Cola 78.6 401

7. McDonald's 2.4 185.8

B MCI 0.7 26.9

9. Diet Caola 21.4 20.4

10. Ford 401 188.2

11. Levl's 40.8 27.0

12, Bud Lia 10.4 45.8

13. ATT/Ball B88.9 154.8

14, Calvin Klain 12,0 5.0

15. Wandy's 29.2 487

18. Polarcid 38.0 26.9

17. Shasta 10.0 5.T

18. Maow Mix 12.3 7.6

18. Oscar Mayer 23.4 8.2

20. Crast i 324
21, Kibbles ‘N Bits 4.4 8.1

Source: htpdib.atst omu. edw DAL Datafies twadsdat. ntimi

[ X X J
0000
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IV. U&c lwong... (tiép) :

e 4.4 Pac tinh ciia ham HQ

e Cac UL OLS dé tinh toan vi dwa trén cac lvong
quan sat duoc

e La cac UL diém
e Khico cac UL OLS thi SRL c6 cac dic diém sau:
Puong SRL diqua (X,Y): Y=Db, +Db,X
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IV. Uéc lwong... (tiép)

e 4.5 Pac diém clha tham sb UL theo pp OLS:

e Dinh li Gauss-Markov (BLUE — Best Linear Unbiased
Estimation) dwa trén CLRM

o Tuyén tinh (Linear):

b, =% ¢, y; ; trong d6: ¢; = Z% vi= (Y- Y)
e Khéng chéch (Unbiased): E(b;) = B,

Goiy:y, = Byx + u;
o Tot nhat (Best estimator): min Var(b)

Tinh var(b,)?
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IV. Uéc lwong... (tiép)

C/m: Gia str b*, = X, w; y,
> E(b%;) =% w; E(y;) = Zw; E(Box; + )
° =3, w; Box = B, 2 wix;
e 2> X wx =1
Mat khac: var(b*,) = var (Z; w; y;,) = =, w2 var(y;)
Trong do: var(y;) = var(u,) = 02
> var(b*,) = 02Z, w2 = 023, (W, — C, + C))?
= 0%2%; (W, — ¢)* + 02X ¢ + 2 02 5 (W; — C))C
=> var(b*,) = 02X, (w; — ¢;)? + var(b,)
Hay var(b*,) = var(b,) hay var(b,) la min
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V. Phan tich phwong sai & ses:
Kiém dinh gia thuyét thong ké | ::
e 5.1 Phwong sai & Sai s6 chuan clia cac b,
_ o Zixf — O'_ZZiXiz
o Var(b,) = TZ(X&)Z T 0 Var(X)
2 1 2
* Var(by) = Za_xﬂ - ZV;(X)
o se(b,) = Var(h,) ; se(by) = Var(b)
o 62, >G°=92 = z[ef
Y - n—2
V. Phan tich phwong sai... ses:

(tiep)

e 5.2 UL khoang tin cay & KD gia thuyét TK
e 5.2.1 UL KTC cho tham sb clia PRF

Dwa trén tham s6 cta SRF (b))

e P(b,-0<B,<b,+3) =p=(1-a)

Trong do: p la mire d6 tin cay; a la mirc y nghia
thong ké (%)

e T OLS: b, ~N (B,, 6?%,,) V&i o2, =Var(b,)
o Va Z= =B  ~N(0,1)

2
o

2
Zixi
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V. Phan tich phwong sai...
(tiep)

e Tuy nhién, chi biétGs > Z ~t

bZ_BZ

Se(bz)

e Lwa chon t, tra bang (t,, ) sao cho:

P(-t,<t<t)=1-a

SpP(-t, < 2°F
Se(bz

<t) =1-a

2> P (-t Se(by) +b, < B, < b, +t,Se(by)) =1

> KTC:| b, - t. Se(b,) < B, < b, + t_Se(b,)

véi mirc y nghia théng ké o

Tuwong ty voi B,
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-

V. Phan tich phwong sai...
(tiep)
e 5.2.2 Kiém dinh GTTK

Ho: B, =0

H:B,#0  (hayH,)
S& dung kiém dinh t: t=
Néu B, = 0 thi:

“tno am) < DoISE(by) <+, o) hay

- tin2 a2) S e < ttoo wo

Nguyén tac:

| t.s| <t. > chlp nhan H,, bac bd H,

| t.s| > t. > bac bd H, hay chap nhan H,

b>— B>
Se(b2)
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V. Phan tich phwong sai... ses:
(tiep) 3
e Quan niém trong kiém dinh gia thuyét:

e Chap nhan vs. Bac bd

e Sailam loai 1: Bac bé GT dung

o Sailam loai 2: Chap nhan GT sai
V. Phan tich phwong sai... ses:

(tiep)

e 5.3 Phan tich phwong sai

e 5.3.1 D6 chat ché cua MH
e TSS = ESS + RSS
e HSXD: R? = ESS/TSS =1 -RSS/TSS
e 0<R2<1
e Chuy:
R2 < 0: MH UL khéng c6 hang sb
R? thap thi duwong hoi quy phan anh Y, kém (co thé
do nhiéu nguyén nhan)
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V. Phan tich phwong sai... salc
(tiep) i
e Mbiquanhé ctaTSSvaY:
TSS=%y2=Z (Y;-7)2 =% Y?Z-n Y2
V. Phan tich phwong sai... sect
(tiep) i
e 5.3.2 Kiém dinh mé hinh

e HyR2=0

e HiR2#0

. P ESS/1
St dung kiem dinh F: F 4= m ~F" 2

Trong d6: A 1a mirc d6 y nghia théng ké

o Nguyén tac:
BT T Chép nhan H,
RSS/(n-2) ’
ESS/1 ,
A A A A P
RSS/(n-2) F*n2 — BacbdH, chap nhan H,
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V. Phan tich phwong sai...
(tiep)

e 54 Dw bao voi MHHQ
e 5.4.1 Dy bao gia tri TB (E(Y) tai Xo)
o P(Y,- Se(vo)t(n-z, w2) S Byt ByXp < Yo+ Se(vo)t(n-z, w/2))
=1-a
o Trong do: Var(Y,) = var(b, + b,X,) =
= var(b,) + X,2var(b,) + 2X,cov(b,,b,)
e Tinh cov(b4,b,)?
Goiy: cov(b,,b,) = E[(by — E(by))(b, — E(by))]
by =Y —b,X

o00000
o000
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00
V. Phan tich phwong sai... sect
(tiep) 5
e > két qua:
cov(by,b,) = —XE(b, — B,)? = —XVar(b,)
o Nhuw vay: .
o 1 Xo —
var(¥,) = o2 ( -+ (OH—XE)
n P vy
e Dbi v&i mau:
~ G 1 (Xo “2)2
SelY,)= 6 s s
(%) (w s )
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V. Phan tich phwong sai...
(tiep)

e 5.4.2 Dy bao gia tri ca biét (Y,)
o Y- Se(Y,- Yo)'[(n-z, w2) < Yo < Yo + Se(Y, - Yo)'[(n-z, al2)
e Trong 4do:
var(Y, - Y,) = var(b,) + Xp2var(b,) + 2X,cov(b,,b,) + var(u,)

o00000
o000

o DAbi v&i mau:

" 1 (Xo—X)?
Se(Yo— %)= & J1+ —+(ﬂ1—3)

My
n i=1%i
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v Dw bao gia tri TB va
% gié tri ca biét

000000
o000

Khoang tin cay cho gia
tri trung binh cda Y

40

>
Khodng tin cay cho gia
tri ca biét ciaY

30

10 20 30 40 50
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