Chucng 2
MH hoi quy hai bién
UGc lugng va kiém dinh gia thuyét



2.1. Phucong phap binh phucng bé nhat

Ham hdi quy mau?
= Trong thuc té&, ta chi c6 mau, ko cd tdng thé

= V/d: doan tham s6 tong thé dua vao mot
mau cua tong thé (hai tham sb tong thé 3, va
) i

= Khai niém ham hoi quy mau:



2.1 Phucng phap binh phucng bé nhat

(Carl Friedrich Gauss- nha toan hoc buc dua ra)

a. NOi dung

PRF; E(YIX) =P, + B, X,

Glatriquansaty; Y, = E(YI X)+ U,
=P+ b X+ U,

SRF:  F,=f, 18, % 1

Gia tri quan sat Y. Y, = L+e =B+, %, +e,
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" SRF Y. =B, + B8, X,

................................................................... PRFE{T|:{1:|:|31+BEH1
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V/d: Tim B, 8. gan nhat véi B, Py ?



Udc lugng binh phuong bé nhat

(Least Squares Estimation)




Két qua tinh bang phucng phap
binh phucng bé nhat.




b. Tinh chat cua cac udc lugng binh phuong nho nhat

1. &, & ¥ac dinh duy nhat fng vdi n cdp guan sat (4, ).

2 Urdc lwong digm &, & 13 ngau nhién.

3.1. SRF digua trung binh mau F=& +8 X .

3.2, Giatritrung binh cla ¥ bang gia tr trung binh cla cac guan sat

3.3. Gia iri trung binh cla cac phan du hang 0: 3e,=0
1|

3.4. Cac phan duw g khiing teong quan ¥ i}ﬁe;ﬂ.
1|

3.5. Cac phan duw g khiing teong quan & ijj a =0
1|

¥erm trang 63, 64 vl Appendix 34 sach Gujarat]



2.2. Cac gia thiét cag ban cua phuong phap
binh phucng nho nhat.

= Gia thiét 1: Bién giai thich 1a phi ngau nhién.
= Gia thiét 2: ECTLIED =1

= Gia thiét 3: vEIﬂUi }‘:1:3 =1i-.-FEIIT.:U1‘E1:I =
= Gia thiét 4: Khéng co su tucng quan gilra

cac Ui Cow(Uy, Ud =10, Wi
= Gia thiét 5: Ui, Xi khdng tucng quan nhau.
Cow(U;, 34 =10




Chu y quan trong tu’ phan xac suat

Néu[mau ngau nhién|cd 7 rdt ra tir tong thé
vO han va@i[trung binh ABva|phucng sai &2

Thi

E(Y)=5

and variance

2

- O
var(yY )= —.
n



2.3. B0 chinh xac cua cac udc lugng binh
phucng nho nhat.

Varl 8,1 = : Sel B,)=
S 5
2x X
Far Bi=""—g',  Se(fi= [— g
n x! ‘HZI*

5% Pudc udc lugng bing udc lugng
khong chéch cua no:




binh ly Gauss - Markov:

= VGi cac gia thiét 1-5 cua phudng phap binh
phucng bé nhat, cac udc lugng binh phucng
nho nhat la cac udc lugng tuyen tinh, khong
chéch va co phucng sai nho nhat trong IGp
cac udc lugng tuyén tinh khong chéch.

(C/m: xem trang 101-106 Gujarati)

( Phuong phap udc luong hop ly t6i da d/v ham tuyén
tinh cing cho ta két gua nhu’ vay, nhung vé mat
truc quan va mat toan hoc phuc tap hon OLS)



2.4. Hé sO 12 do do phu hgp cua ham hoi
quy méu SRF ¥ ti; = due to residual

= SO do ven. ' SRF

/<,ﬁ?, + X,
(¥;-¥) = total 4 ¥

- EIF',- ~¥) = due to regression

i

-

TSS=ESS+RSS > h

¥
Tss=Y vt = Y(¥ - )’ /

R,S',5'=Z"',ef=§"',&;-f;f
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0 X,

ESS= X9 =X (Wi -1 =X -V = T



ESS RS5S

1= |
TSS ' TSS
Y- 3
DY - - T

, T(¥;i—¥)? ESS
T Ya; v Tss

= Y nghia »



Tinh chat #*

= > khong am (m6 hinh 2 bién co hé s6 chan).
" 0=rl<
+ Néu »? = 1 thi MH hoan hao ¥ =¥,

+ Néu »* = 0 thi khéng co tuong quan gilra
bién phu thugc va bién giai thich (5. =0).

» Cac tinh chat cua hé so tuong quan r
(tr38 KTL, page 86 Guarati)



2.5. Phan bo xac suat cua Ui

= Gia thiét 6: 17, o6 phin b N0, o)

Cac udc lugng OLS &, &, d%cd cac tinh chét:

1. Khong chéch.

2. Phuang sai cuc tiéu.

3. Khi sO quan sat du I6n, cac UL do xap xi VOi
aia tri thuc cua phan bo.

4. & c6 phan bd chuén:
Mean: Eip1)=pH
, L X,

".-'ﬂt'{,é[]l: g —(r~
ALy ar




7P =P N 1)
Ij.é]

5. B2 ¢ phan bd chuan:
Mean: Ei(f:) = &

var (f2): o = 5




6. D2 L g

LT
7. Trong cac udc lugng khong chéch cua

B1. Pa(co thé tuyén tinh hodc khong), 4.4
Co phudng sai bé nhat.

8. Yi ¢4 phan b8 chuan:
H “‘ hT':.l-':"[ + .Sg_j"fr'. IIIE]



2.6. Khoang tin cay va kiém dinh gia thiét
vé cac hé so hoi quy.
» 1. Khoang tin cay £z , A

B2 — B
[ = SE_['léz'] ~ T(n-Z) H df=n_2
Pr {_ﬁw_-"E =I = 'II:-.'!'."E.::I =1—-a
Pr|—ityn = i _‘.SE < far2 | = 1 LY

TS s (B T

Prif: —tuzse(B)<pr<=Pr+tanse(f)l=1-a

VaY By —tu2 se (B2) < B2 < fr +tap2 se (B2)



Tuaong tu: = df=n-2
Prifi —tazse(P)=Bi=Pi+tpse(f)]l=1—a
Vay:

ﬁ1 — a2 5€ {ﬁl} =f = ﬁ1 + Iay2 S€ Eﬁﬂ

= 2. Khoana tin cav o< s df=n-2

2 G ¥
¥o=(n— E]E ~ L (n-2)

Pr(Xi_ap S X" < tap)=1-c



= 2 = 2
er er
Pr {H—E]Tﬂ_:trzi_:[r':—zj - =1 —o
bt f2 Il—-_‘:’_-"E
N Vay f &E 2 &E
n— 2 }w— =0 < (n—2) 5
In‘_-"? Il—'-'l’.-"z
B2 — B
. . - ? . N7, . —_— B
= 3. Kiem dinh gia thiet: « df=n-2, t= —
THE t TEST OF SIGNIFICANCE: DECISION RULES 5C fﬁz]
Type of He: the null H,: the alternative Dacision rule:
hypothesis hypothesis hypothesis reject H; if
Two-tail fo = 5 Ba # fa it = Lo
Right-tail fa = fo fao = fo P By
Left-tail Pa = fo Pz < fa P — a,df

MNotas: # is the hypothesized numearical value of g..

[{] means the absolute value of £
fe OF & 2 eans the criical value at the o ore/2 level of significance.
df: degrees of freedom, (n — 2) for the two-vanable model, (n — 3) for the threa-

vanable model, and so u:nn(Kd glé thlé’t V‘é ,Slterng tLr)



= 2

' r
ASUMMARY OF THE ,2TEsT = df=n-2, X" = —2)—
Hy: the null Hy: the alternative Critical region:
hypothesis hypothesis reject Hy if
2B
o? = o a® = e df':':;f ] > IT:,-:lr
oro
dfi&®)
2 2 2 o 2 = ]
s = il o2 K —ay,dt
e df lf"E o
o = of o £ o iz ] = Kgpo ar
0

]
OF < Xj1—apoar

Note: erg is the value of &2 under the null hypothesis. The first subscript on ¥2in the
last column iz the level of significance, and the second subscript is the degreas of
freedom. Thase are critical chi-squamr valuas. Note that df is (n — 2) for the two-variabla
regrassion model, (n — 3) for the thres-vanable regression modal, and =0 on.



2.7. Kd su phL‘J hdp cua ham hoi quy, phan
t|c1 hoi quy va phan tich phu’dng sai

(8 - 8 Zr

Eﬁq & Z«f
F= o

T

I|:

Ze

Iin=d|=
a

Chung ta Kd cap-gia thiét:

IHO: Bz — O

-t

T

~ F(1, n-2)

> F (1,n-2) Bac bo gia thiét H,



A 2 2
B, Y X
. 2 Zl ESS /1 TSS .r° /1 r’ n -2
= = = = X

G? RSS /(n—-2) (L-r2)TsS /(n-2) (-r2) 1

Do do qua trinh phan tich phucong sai cho phép
ta phan doan thong ké vé do thich hgp ham
hoi quy.

- bac bo gia thiét: Hy: B, = 0
- tueng duong bac bo gia thiét Hy: r2 = 0
Chu y: ANOVA xét ham 2 bién cd hé so chan.




2.8. Phan tich hoi quy va du bao

Hai loai du' bao
a- DU bao gia tri trung binh E(Y| X,).
b- Du bao gia tri ca biét cua Y vai X = X,
ﬁ 1 (Xp—X)*T
var(¥g) = o | ’

| PIE
FI-II — [n'ﬂ] + .SEXCIJ ~ T(n'Z)
se (¥p)
Pr(f; + frXo — tuy2 se (Yo) < B1 + P Xo < i + oo + a2 S8 To)l=1-a
Y, -t Se(Y,)<E(Y|X,)< Y, +t , Se(Y,)

f



¥ Ay 29 1 Xn — X)L
Var(Y,)= var (¥, — %) = E[¥; — ¥]* = ¢ [1 _I___I_{ 0— X) }

" Z,rrz
Y, -, Y, - Y

t = - — ~T(n-2)

Se (Y,) ) se (Y, —YAO)

» Khoang tin cay cua Y, dudc xac dinh bdi:

PIY, -t .Se(Y,)<Y, <Y +t Se(Y)=1-a



