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1- PHUONG PHAP OLS
(Ordinary Least Square)

Gia st c6 mét mau gom n quan
ALY, X, (i=1,2,.. 1)
Theo pp OLS, ta phai tim -
sao cho n6 cang gin véi gif tri
we (Y;) cang tot, titc pha




= (- ﬁ X

cang nho cang tot

\—‘






Do e c6 thé duong, cé
thé 4m, nén ta can tim
SRF sao cho tong binh
phuong cua cdc phan du
dat cuc tiéu.

Tite g , g phai thoa_ma
ukién:




VN

Zeiz =Z(Yi _61 _Bz><i)2 — min
=1 =1 (*)
PK (*) ¢6 nghia 1a tong binh
phuong cac sai léch gitta gia
tri thuc t€ q.sat duge (Y,) va
gia tri tinh theo ham hoi

N3 <) 13 nho_nha




Tic duong hoi qui mau véi 5 B .
théa man diéu kién (*) sé la
duong thang “gian nhat” véi tap
hop cdc diém quan sit, do vay
né duge coi la duong thang “tot
nhat”, “phu hgp nhit” trong

l()’p cac du’o’ng hoi qui maW
dé udc lugng ha .







DoY,X (i=1,2,...,n)da biét,
nén : - - 2
Z(Yi — B, _ﬁZXi)

i9=1 - i
la ham cua B, B,

Vivaytacantimg , B _sao cho:

f(ﬁl’ﬁz) =Z(Yi- 61-62Xi )2—)min




B i
HE —22(Y| —Bl _B2X|)(_1)=O
aﬁl =1
3 e Eeeadad
of(B,.B,) e
3 o 2(Y; =B, =B, X)(=X;)=0
6[32 =1
Hay:

N N
nﬁl +[’§ZZXi =>"Y,
=1 i=1




Hé phuong trinh (2.6) goi
4 hé phuong trinh chuan.

Giai hé p.tr nay ta dugc:




B, =71 P %
C6 thé tinh B theo cong

thuc: 5
2 R
/8 —

-2




s Xet dieu kien du:
Ta co ma tran Hessian nhu sau:
r \
E (f B.B, ﬁlﬁzw B e 22 i
2
Lf B.B, 2132) KZZXi ZZX‘ Y,

H|=af >} - (= x|

—4n(ZX —nX )




Vay ma tran H xac dinh duong
nén [3 [3 xdc dinh bing cac cong
thic trén la diém cuc tiéu cda

ham f(g_,B ).




Thi du 2:
Bang sau cho so liéu vé lugng ban
duge (Y- tan/thiang) va don gia
ctia hang A (X- ngan dong/kg)
Y.+ 619 5 43
X1 4 .2 i 5 8|7

ia st Y, X co q.hé t.quan t.tsgllay
wong-hamh.quittlia’ Y. theo X¢




Giai: Tu so liéu q.sat cua X va Y
cho ¢ bang trén ta tinh dugc:
SY, =36 9Y=6 XX =24--> X=6
2 X2 =120 = >x;° =24 7.0 =
Cioan

e — 1,375
24




N\

£, =6—(—1,375)x4 =115

Ham hoi qui tt mau cua chi
tieu theo thu nhap la:

VN

A 1 B T IS AT




CAC GIA THIET CUA
PHUGNG PHAP OLS

© Bién giai thich 1a phi ng.n
@ Ky vong todn cua U, biang 0,

Cac U, co p.sai ba




o Khong co0 t.quan giua
cac U, tuc

cov(U, U) =0 (1#))
e U. va X. khong t.quan
vGi nhau, tu'c



PINH LY GAUSS-MARKOV
VGi cac gia thiét 1-5 cua
MH hoi qui tt co dién, cac

udc lugng cua PP OLS sé
I3 cac ude luong tuyén tinh,




Po6i véi ham hai bién,
B., ﬁz tuong ung la cac
voc lugng t.tinh, khong

chéch, c6 p.sai nho




2- Phuong sai va sai s6
chuan cia cic uéc lugng







Trong d6: o = var(U,)

se: sai s0 chuan (Standard Erorr)
o2 dugc uéc lugng bing
udc luong khong chéch 5°




3. HE SO XA C PINH

TSS = Z(Yi i ;)2 = Z Yi2 i n'("?)2
TSS (]I’_ otal Sum of Squares)

ESS = 3"(%, o (B N




RSS = Zeiz =Z(Yi g

=1 =1

RSS (Resic_lual Sum of Squares)
TSS = ESS + RSS

Néu ham hoi qui mau phu hg
Nﬂﬁ,t vOi cac sO liéu quangsa
ANE-0 SS.




Néu tat ca cac gia tri g.sat
cia Y déu nim trén SRF thi
ESS sé bing TSS va do dé
RSS = 0.

Neugce lai, néu ham hoi qui

mau kém phu hop véi cac gia
tri quan sat thi RSS sé_gca
milm’n







. ESS
T

150

R2 - hé so xac dinh
(coefficient of determination)

N OSRZSI‘



R? = 1 thi duong h.q phu
hop “hoan hdo”, tat ca
cac sai léch cua Y (so voi
gia tri TB) déu gidi thich
duge béi MH hoi quy.

Khi R* =0 chu’ng to X v3
DNg cO qua




Vi so liéu ¢ thi du 2:
>Y2 = 132100
TSS = 132100 — 10(111)2 = 8890
ESS = (0,5091)> 33000 = 8552,73
R? = (8552,73/8890) = 0,9621

Trong ham hoi qui mau, bién X (thu
nhap) giai thich dugc 96, 21% syl

i cia bién Y (chi tién).
phu BB preraSRE A CA0.




4. HE SO TUONG QUAN

Hé so tuong quan r la so do
mic do chat ché cua q.hé
tuyé€n tinh gitta X va Y

> (x, - )Y, - )




Hay: inyi
.
C6 thé chitng minh dugc:
o i\/RZ

Trong truong hop na
CWEeratiiing yGisdd




CAC TINH CHAT CUA HE )
TUONG QUAN TUYEN TINH

© r c6 thé am hoic duong,
dau cua r phu thudc vao dau
cua hé so goc.

® r ldy gia tri trong khoa
s +1)



® r c6 tinh chiat doi xing

Ixy = I'yx

® r doc lap véi goc toa do va
cac ty lé.




® Néu X, Y doc lap thi ryy = 0;
nhung khi ryy, = 0 thi diéu doé
khong c6 nghia 14 hai bi€n nay
doc lap.

O r chi do miuc do phu thuodc

tuyén tinh, r khong c¢6 y nghia
hi m6 ta quan hé phi tuyé;









r>0va gan 1




25 - r<0vapin-1




r>0vagan0




r<0vagan0







X va Y ¢6 quan hé phi tuyénr =0




or > 0 thi X,Y co tuong
quan thuan (tuong quan
duong). Tuc X tang thi gia
tri trung binh cua Y ting;
X giam thi gia tri trung

binh cua Y giam



¢r <0 thi X,Y co tuong
quan nghich (tuong quan
am). Tuc X tang thi gia
tri trung binh cua Y giam;
X giam thi gia tri trung

binh cua Y ting.
‘D“ cua r trung voisda uaﬁ2




5- PHAN PHO I XAC SUAT CUA
CAC UOC LUONG
Gid thiét 6:
U, ¢6 p.phoi chuan N(0, ?)
VGi cac gthié’t trén, céc
udc luong B, B, &2¢O
ﬁtﬂlw,t.aa.lulay




o Chung la cac uvoc lugng
khong chéch.

e C6 phuong sai cu'c tiéu.

e Khi so0 quan sat du I6n thi
cac uoc lu’o’ng nay xap xi v0’1
ia tri thuc cua phan




© ﬁl"’ N(B;» Gél)
Suy ra Z = ( B.- [31)/661 ~N(0, 1)

© B,~N(B,, 0?)

suyraZ = ( 62- [Sz)lcrf3 ~N(0, 1)

@ (n-2) 57 6%~ y2 (n-2)

.~ N(B; + B,X; oz



CAC PINHLY XAC SUAT

Pinh 1y 1:Néu Z, ,Z, ,..Z_1a cédc dai lugng
ngiu nhién tudn theo phin bd chuin thi Z=Y
k:Z. v6ik: 1a hing s, thi Z cling tuin theo
phan bo chuin.

* Pinh 1y 2: Néu Z, ,Z, ,..Z_1a cic dai lugng
ngiu nhién tuin theo phan bd chuin
N(O,1)thi Z=> Z?. tudn theo %2 (n-2) phan
b6 Chi binh phuongvdi bac tu do n.



« *Pinh Iy 3:Néu DPLNN
Z,~N(O,1),7Z, ,~%2
(k) va Z,, Z, doc lap
thi T=2/ > k7, v6i1
k. 12 hing s0, thi Z
cling tuan theo




6- Khoang tin ciy cua
B1; Bas ©°

Vé6i do tin cay 1- o, KTC
cua f3, la:




Khoang tin ciy cua B, la:

Bott. ool

Khoang tin ciy cua c? la:




Trong do t_,, la gia tri caa PLNN T:
T ~ T(n-2) thoa DK:

P(TI> t ,) = a




7- KIE M DINH GIA THIET VE
CAC HE SO HOI QU

7.1 Kiém dinh gia thiét:
phuong phap khoang tin ciy
Kiém dinh gia thiét:

Hy: B, =p*; H;: b,




Dui tdac quyét dinh:
Thiét 1ap khoang tin ciy vdi
do tin cay 1-a cho §3,.

Néu B* thudoc khoang tin cay
nay thi chap nhan H,,.

éu B* nam ngoai
na ] a, 3 00



Thi du: H,: B, =0,3; H;:B, # 0,3

KTC cua 3, v6i do tin cay
95% la:
(0,4268 < B, < 0,5914)

B* = 0,3 (0,4268; 0,5914il
én ta bac.ho




7.2 Kiém dinh gia thiét:
phuong phap muc y nghia

Kiém dinh gia thiét:
H,: B, = B*; H;:B, # p*

Qui tic quyét dinh:
e Tinh: t = (8 , - B*)/se(B ,) I




= Voi muc y nghia o, tra
bang (hoic dung ham
TINV) dé tim t_,,

= Néu |t| > t_, thi bac bo
gia thiét H,

«N&u [t| < ta,z-rt]W




O Kiém dinh gia thiét:
Hy: p,=p*
vGi gia thiét doi: H,: B, = B*

goi 12 kiém dinh gla thlet hai
hia (mlen bac b6 na
phi -mién




® Kiém dinh gia thiét
H: B, = B*
vGi gia thiét doi H,: B, > B*

(hoiic H,: B, < B*) goi la kiém
dinh gid thi€t mot phia (mién

, 2 DN A A ,
ac bo nam vée mot phi
m ap-nhany




® Néu dung ciac phan mém
Kinh té lugng thi gia tri:
p = P([T[> t])




Trong do t 1a gia tri cua PLNN T:
T ~ T(n-2) thoa DK:

P(TI> It]) = p
/IA‘ -'/ 777
-t 0 ta/2 t
— —

éup<oa= 1-p) > - ).

(/il")E !/!A




Néup>a= (1-p) < (1- o).
Khi d6 t ¢ phia bén trai cua t_),.




Khi d6 dé kiém dinh gia
thiét:
Hy:p,=0; H;: B, #0

ta 4p dung qui tdac kiém

dinh bang p — value): I



= Néup<a
thi bac bo gia thiét H,,

= Néu p > o thi c6 thé
chidp nhin gia thiét H,

(oo Ia mu'ce y nghia) '



8- KIEM DINH SU PHU HQP
CUA HAM HOI QUI

THER =0: H:R >0

F = R*(n-2)/(1-R?)
Voi muc y nghia o, tra

Nhoac dung ham FI
tin T (ds-n=29:

et



* Néu F > F_(1; n-2) thi bac
b6 H,. Titc ham hoi qui phu
hop.

* Néu F <F_(1; n-2) thi c6 thé
chap nhan H,, Him hoi qui

| khong phu hop. ‘



9- DU BAO BANG MG HINH HO1 QUI

© Du bao gia trung binh
ctia Y khi X = X,

Gia st X = X,,, can du bdo

I E(Y/X,) = 3, +[32Xi ‘




Dy bdo diém ctia E(Y/X,) la:




Du bao khoang cua E(Y/X,)
vOi do tin cay 1-a la:

A

Y.L . sSelY. )
Trong do:

Y, )=







® Du bao g.tri ca biét cua Y
Gia st X = X,,, can du bao:
Yo=P; + B X+ U
Du bao khoang cua Y, v0i

do tin cay 1-a la: I



L B ey

Trong do:

SEOV. ey o \/var(YO LN

\—‘






10- TRINH BAY KET QUA
PHAN TiCH HOI QUI

Vo \

Y= 11,5 - 1,375X,
se = (0,3609)  (0,0806)
t = (31,8697) (-17,0579)

p= (0,0000) (0,0001)
2 (,9864 F =292




*Chu y:
B Cac gia tri t dugc tinh theo
cong thuc:

t,= B,/se(B); t,= B./se(B)

B Gia tri p:
P(T|>17,0579) =0




Hét chuong 2




Cycle Diagram

Add Your Text

Cycle name




3-D Pie Chart




