HOI QUY TUYEN TiNH PON

GV : binh Cong Khai — Chuong trinh Fulbright
M6n: Cac Phuong Phdp Pinh Lugong — MPP3

Kinh té luong 1a gi?

(I ———

o “Kinh té luong dugc quan tam voi viée xac dinh cac qui ludt kinh té béng
thuc nghiém” (Theil, 1971)

o “Kinh té lugng 1a viéc phan tich dinh lugng cac hién tugng kinh té thuc té
dya trén sy phat trién dong thoi cua 1y thuyét va quan sét, ¢6 lién quan boi

cac phuong phap suy dién thich hop” (Samuelson et al., 1954)
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Kinh té luong 1a gi?
I ———
o Vidu:

Quy luat cung cau

Lam phat cang cao thi ty 1& ctia thu nhap ma ngudi dan mudn gitra dudi

dang tién cang thap

Mic cau trung binh dbi véi hang hoa cua cong ty s& ting nhu thé nao theo

muc tang chi phi quang céo.

Su phu thudc ciia san lwong vu mua vao giéng laa, lwong mura, phan bon

Phuong phap luan cia kinh té luong
(T
o Phat biéu mot 1y thuyét hodc gia thuyét

2 Xac dinh ddc trung md hinh toan hoc cua 1y thuyét

0 Xéc dinh dic trung md hinh kinh té lugng cua 1y thuyét
o Thu thap di ligu

o Uéc luong cac tham sb cua md hinh kinh té lugng

o Kiém dinh gia thiét

o Du bao hay tién doan

o Sir dung mé hinh dé kiém soat hodc cho muc dich chinh sach
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Q

Phuong phap lun cta kinh té luong

Vi du: Mot cach trung binh, ngudi ta cé xu hudng tang chi tiéu tiéu dung

khi thu nhap cua ho tang 1én, nhung khong nhiéu nhu gia ting trong thu

nhap cta ho (Keynes)

M6 hinh toan hoc: Y = B; + 3, X (Y=tiéu dung; X= thu nhép; 0< 3, <1)
M6 hinh KTL  :Y =, + B, X + U (ula sai s ngau nhién)

Thu thap dir li¢u

Ubc lugng mé hinh KTL: ¥ =~—184,08 +0,70X

Kiém dinh gia thiét

Dy bo Yix _e000) = —184,08+0,70*6000 = $4015,92

Q

Mo hinh hdi qui tuyén tinh
N

Ham hdi qui tong thé tuyén tinh (PRF)
ECYX) =By + B, X

E(Y|X;) 1a trung binh (téng thé) ciia phan phédi cua Y voi diéu kién X,

B, , B, 1a cac tham s6 ciia md hinh con dugc goi 1a 4é 56 hoi qui

B, 1a tung do goc; B, 1a hé s6 goc (d6 doc) cla dudng hdi qui
Phan tich hdi qui 1a nghién ctru sy phu thude cta mot bién, bién phu thuge,
vao mot hay nhiéu bién khac, bién doc lap (bién gidi thich), v6i § tudng
woc luong gia tri trung binh (tdng thé) ciia bién phuy thudc trén co sé cac

gié tri biét trude (trong mau lap lai) ctia cac bién giai thich.
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Mo hinh hdi qui tuyén tinh
N

TABLE 21  WEEKLY FAMILY INCOME X, §

X—

Yi B0 100 120 140 160 180 200 220 240 260
Weekly family 55 5 79 B8O 102 10 120 135 137 180
consumption 80 70 84 83 107 115 136 137 145  1B2
expendiure ¥, § 65 74 90 95 110 120 140 140 155 175

70 80 94 103 116 130 144 152 165 178

75 85 98 108 118 135 145 157 175 180

- 88 - 113 135 40 - 160 189 185
- - - 115 - - - 162 - 191
Total 325 482 445 707 678 750 685 1043 966 1214
Conditional 85 7789 101 113 125 137 149 161 173
means of ¥,
E(Y|X)

Mo hinh hdi qui tuyén tinh
N

() Conditional mean

E(Y X))

149

Distribution of

101 Y given X = $220

65

Weekly consumption expenditure, §

80 140 220

Weekly income, §
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Mo hinh hdi qui tuyén tinh
I ———
o Do léch gitra mirc chi tiéu tiéu dung cia mot gia dinh ca thé va mirc chi
tiéu trung binh la
u; = Y;— E(Y] X) hay
Y= E(Y| X) +u, (u; 12 sai s6 ngAu nhién)
Yi= B+ B Xty
o Pic trung ngdu nhién cia PRF
E(Y] X)) = E[ECY] X)] + E(uiX;)

2> E(uiX;) =0

Mo hinh hdi qui tuyén tinh
(I ———
o Y nghia ciia sai s6 ngiu nhién (u;)
Su mo hd cua ly thuyét
Dit liéu khong c6 sin
Cac bién cdt 15i va nhimg bién ngoai vi
Bén chit ngu nhién ctia con nguoi
Céc bién thay thé kém
- Nguyén tic chi li

Dang ham sai
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Mo hinh hdi qui tuyén tinh

s |
2 Ham hdi qui miu (SRF)

= ,81 +,82Xi
o:

d

Yi
trong

Y, laude lugng ciia E(Y;[X)
B 1Vé- B> 1a cac udc lugng cua B, va p,.

Y; :ﬁ1+ﬁzxi +U; :YAi +;

Mo hinh hdi qui tuyén tinh
N

200 ~

 First sample (Table 2.4) Regression based on -
* Second sample (Table 2.5} the second sample

150

Regression based on
the first sample

50

Weekly consumption expenditure, §
-
(=]
(=]
T

1 1 1 1 1 1 1 1 1 1
a0 100 120 140 160 180 200 220 240 260

Weekly income, §
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Phuong phap binh phuong téi thiéu thong thuong (OLS)
[

o Phuong phap OLS

min 34 = 30 Y

Phuong phap binh phuong téi thiéu thong thudng (OLS)
N

o Két qua hdi qui

ﬁ _ Z(Xi B )T)(YI _Y_)
‘ Z(Xi_)?)2

A — A

:81 =Y _:62)?
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Mo hinh hdi qui tuyén tinh c6 dién Gauss (CLRM):
Céc gia thiét cua OLS
e |
o Gid thiét 1: M6 hinh hoi qui tuyén tinh. M6 hinh hdi qui 13 tuyén tinh theo
cac tham s ctia mé hinh
Yi= B+ B Xty
o Gid thiét 2: Cac gid tri ciia X dwoc ¢6 dinh trong viéc ldy mau ldp lai. Gia
tri léy ra tir bién X dugce coi la ¢b dinh trong cac mau lap lai. X duoc cho la
khong ngiu nhién

o Gid thiét 3: E(uX) =0

Mo hinh hdi qui tuyén tinh c6 dién Gauss (CLRM):
Céc gia thiét cua OLS
N

¥
(&) Mean

PRF: Y, = B, + B,X;
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Mo hinh hoi qui tuyén tinh c6 dién Gauss (CLRM):

Céc gia thiét cua OLS

e |

0 Gid thiét 4: Dong phuong sai gitta u; va X bang 0, cov(u;, X;) = 0.

= Vi GT 3 va 4, cac tham sb ude lwong theo OLS 1a khong thién 1éch

E(ﬁl) =4 va E(:éz) =/

o Gid thiét 5: Sy bién thién trong céc gia tri ciia X. Cac gia tri X; trong miu

cho trude khong thé tat ca déu bang nhau, var (X;) # 0.

= Vi GT 3, 4, va 5, cac tham sb ude lugng theo OLS c6 tinh nhét quan

Mo hinh hdi qui tuyén tinh c6 dién Gauss (CLRM):
Céc gia thiét cia OLS

N
0 Gid thiét 6: Phirong sai ciia sai s6 khong doi.

var(u; | X;) = E[u; —E(y; | Xi)]2 = E(Uzi | X;) =0’

fiwd fla)

Probability density of t;
Probability density of &;

7
PRE: ¥, <y + X
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Mo hinh hdi qui tuyén tinh c6 dién Gauss (CLRM):
Céc gia thiét cua OLS
s |

0 Gid thiét 7: Doc 1ap theo chudi. Khong ¢6 twong quan giita cac sai s

cov(u;,u; | X;, X;)=0

M6 hinh hoi qui tuyén tinh co6 dién Gauss (CLRM):

Céc gia thiét cua OLS

(T

0 Gid thiét 8: M6 hinh hdi qui duoc xac dinh mot cach dung dan (khdng co
d6 thién 1&ch hodc sai s6 dic trung)

o Gid thiét 9: Khong c6 tinh da cong tuyén hoan toan

= Pinh Iy Gauss-Markov: Uéc lwong ciia OLS 13 wéc hrgng tuyén tinh
khong thién 1éch, c6 tinh nhat quén, va c6 hiéu qua nhit, BLUE.
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D0 chinh xac ctia udc lugng

0 Phwong sai va dp léch chuén ciia woc luong

ol

var (f,) = o
se(fy) = ; .
B
2
var (f) = 3{2202
2
SE(ﬁl):‘,ﬁan)i;;U
B Az_zuiz _Zyiz_[(zxiyi)zlzxiz]
trongdo @ = n—2 n_>o (n>2)

Do chinh xac ctia udc lugng

o Diéu kién: SO lugng cac quan sat n phai lon hon so lugng cac tham so

duoc udc luong (n>k)
o DPong phwong sai giira 2 wéc lwgng

cov(p, fr) = —Xvar(p)

= (z)
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b§ thich hop cua moé hinh
23|

Méi lién hé giita TSS, ESS, va RSS

TSS = ESS + RSS

Z:(Yi_Y_)2 - +Z(Yi _YAi)Z

TSS = Téng binh phuong todn phan
ESS = Téng binh phwong giai thich dwoc
RSS = Téng binh phuong phan du

Do thich hgp cia m6 hinh (goodness of fit)
(I ———

0 Hé sb xac dinh (coefficient of determination)

.2 _ESS_, RSS
TSS TSS

(¥;-Y) = total

~

11/29/2010

12



D¢ thich hgp ciia mo hinh (goodness of fit)
I ———

o Hé s6 twong quan mau

~

r = ++/r? (diucuar phu thuoc vao dducoa B, )

Phén phdi x4c suat cila cac sai s0

(I ———

o Véi cac gia thiét E(u;) = 0, cov(u;, X;) = 0, var(u; |X;) = o2, cov(u;, u;) =0, udc
luong OLS 3, va f,1a BLUE.

o Dé kiém dinh gia thuyét chung ta can biét phan phdi xac xuét ciia cac sai sb u;

o Gia dinh y; tuan theo phan phdi chuan: u; ~ N(0, ¢?)

» U, chira cac bién doc 1ap khong dwoc dé cap trong mé hinh hdi qui (tac dong
ctia nhitng bién nay 1a nhé va c6 thudce tinh ngau nhién)

~ Theo Dinh Iy gi6i han trung tim, mot lugng 16n cac bién ngau nhién c6 phan
phéi gidng nhau va doc 14p thi phan phdi cia tong cac bién do s& co phan phdi

chuén néu so6 lugng cac bien tang 1én vo han
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Phan phoi xac suat cua cac sai sO

e |
o Néu u;, ~ N(0, 62) thi phan phéi xac xuat cta cac udc lugng OLS ciing s& ¢6
phan phéi chuan (bat ky ham tuyén tinh ndo ciia cac bién tuan theo phan phdi

chudn thi ty n6 ciing s& c6 phan phbi chuan).

o Céc tinh chit ciia wéc lugng OLS theo gia dinh phan phdi chuin

E(B,) =5,

Y (o
var(p,)=o; = >

D%
B2~ N(B;.05)

Kiém dinh gia thuyét
e |
o Phwong phap kiém dinh y nghia: Kiém dinh t

Kiém dinh 2 phia

Hy:B,=a

HyiB,#a

Tri kiém dinh thong ké
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Kiém dinh gia thuyét
ey |
Qui tic bac bo

=+ Béc bo néu [t] > t,, vi t , dua trén phan phdi t voi bac tu do 1a (n-2)

¢ Hodc Pyge < 0.

Quy tic kinh nghiém “2-t”
Néu bac tu do 16n hon hay bang 20 va a = 5% thi H, c6 thé bi bac bé néu gia

trj thong ké t 1on hon 2 theo gié tri tuyét ddi

Kiém dinh gia thuyét
e |
Kiém dinh 1 phia
Ho: Bo>a Ho: Bo<a
HyiB,<a H,:B,>a
Qui tic bac bo

+ Bacbonbu t<-t t>t

o o

+ Hodc Pualye < O Pyaige < @
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Kiém dinh gia thuyét

(I
*#%% Tryong hop kiém dinh gia thuyét déi véi p,.

t: ﬂl_ﬂl

Sp

2 X7
S, =———0O

£ n Z Xi2

Kiém dinh gia thuyét
(I ———
2 Phuwong phap kiém dinh dya trén khoéng tin ciy (1-)100%
,82 5= ta / ZSBZ
Qui tic bac bo

Béc bo H néu 0 khong nam trong khoang tin ciy cta B,
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Kiém dinh gia thuyét
e |
2 Phwong phap kiém dinh y nghia: Kiém dinh F (Phin tich ANOVA)

_ MSE
MSR

Ngudn bién thién Cong thiic

ess Se-ATE 1 EES
RSS >°67 2 >G2/(n-2)=57
TSS S y? n-1

Qui tic bac bo

Béc bo Hy néu F > F, (phan phdi F v6i bac tu do bang 1) hodc pyaye < o

Str dung phan tich hoi qui dé udc lugng va du bao

o Udc luong khoang tin cdy cta gia tri trung binh E(Y | X = X)) = YA0

1 (X, = X)?
’ n pR
o Udc lugng khoang tin cdy cla gia trj c4 biét Y,

YO = ta/ZSind

YA Y
Sig =0 1+1+M
n > x;
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PHAN TiCH PHAN DU (Ngudn: Cao Hao Thi)

= Néu cac gia dinh vé s6 hang sai sé u khéng dam bao thi cac kiém dinh gia
thuyét vé y nghia cia mdi quan hé hoi qui va cac két qua ude lugng khoang

khong con hiéu luc

= Céc phan du s& cho thong tin tot nhét vé u.

» Phanducuaquansatthei  Yi— i

= Rét nhiéu phan tich phan du dua trén viéc khao sat d6 thi phan du

35

PO THI PHAN DU THEO X (Ngudn: Cao Hao Thi)

»  Néu gia dinh Var (u;|X) = 02 vdi tdt ca cdc gid tri ciia X dwoc thoa, Va
md hinh hdi qui gia dinh 1a mét biéu dién ddy du cua mbi quan hé giira
cac bién, thi
Do thi phan du sé cho mét dn twong tong thé vé gidi bang cac

diém nam ngang

36
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37

PO THI PHAN DU THEO X (Nguén: Cao Hao Thi)

Dang tot
3 T o © ®
c [ L
e | — — — L I [ J—
c [} . L J
o € ® o = °® °

38

PO THI PHAN DU THEO X (Ngudn: Cao Hao Thi)

Phan dw
-]
|
[

Phwong sai thay déi
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39

PO THI PHAN DU THEO X (Nguén: Cao Hao Thi)

y-y

-+ Dang mé hinh khéng thich hop

T [}
% T .. ®
c ot * L —
v:(CB ® [)
o — | J [ ° P [ ) [ )

1L o ® “o

g [ ) .

X
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