T Ao A

®
—p
(el

10/5/2020

3 1: MO HINH HOI QUI PON
VAN DI UGC LUGNG

Thanh Thai - NTU


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

L, PHUONG PHAP BINH PHUONG
TOI THIEU THONG THUGNG (OLS).

Ta nhic lai hAm PRF hai bién:

Tuy nhi€n, nhu da luu y trong Chuong 1, ham PRF
khong thé quan sit truc ti€p dudc. Ta udc luong né
tor ham SRF:

Hay:
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L, PHUONG PHAP BINH PHUGONG
TOI THIEU THONG THUGNG (OLS).

Nhung ta s& x4dc dinh hAm SRF nhu thé nio? P& thiy
dugc di€u nay, ta hdy ti€n hanh nhu sau. Piu tién, ta bi€u thi
SRF thanh :
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L, PHUONG PHAP BINH PHUGONG
TOI THIEU THONG THUONG (OLS).

10/5/2020 Thanh Thai - NTU


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

L, PHUGNG PHAP BINH PHUONG
TOI THIEU THONG THUGNG (OLS).

Theo nguyén ly cia phuong phip OLS dé€ tim
SRF, ching ta phdi cyc ti€u tong binh phudng cic
phan du, c6 nghia 1a:

Chiing ta c6 thé xem tong binh phuong cdc phan du
la mO0thamtheo va . Nghia la:
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L, PHUONG PHAP BINH PHUONG
TOI THIEU THONG THUGNG (OLS).

Qu4 trinh vi phan cho cdc phuong trinh sau dé udc
lugng va .

X v =np, 5,2 x

Z YiXi:élz Xi+622 Xi2
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L, PHUGNG PHAP BINH PHUONG
TOI THIEU THONG THUGNG (OLS).

Trong d6: n 1a ¢ mau. Phuong trinh nay dudc goi 1a cdc
phuong trinh chuan.

Gidi hé phuong trinh chuin nay, ta thu dugc:

nZXY Z ZY Z(Xi-;)(Yi-\?) inyi

_ nzx (2 X )° : 2 (X -X)° :fo
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II. CAC TINH CHAT CUA PHUONG
PHAP OLS

- SRF di qua cdc gid tri trung binh mdu cua Y va X.

- Gid tri trung binh Y uGc lugng bidng gid tri trung
binh cua Y thuc. Nghia la:

- Gi4 tri trung binh ctia cic phan du  bing 0.

- Cdc phan du e 1a khong tudng quan véi Y, udc

lugng. Nghia la: 2. ¢ ¥,=0
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II. CAC TINH CHAT CUA PHUONG
PHAP OLS

- C4c phan du e la khOng tudng quan vo1 X;, nghia

_la duy nhat tng v41 n cdp quan sat cho

H

=

Sy O

o -
o

VaN

- B, [3 lan lugt 12 cdc udc lugng di€m cda B, , B,
a 1a cdc dai luong ngau nhién.
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I1I. CAC GIA THIET CUA PHUGNG
PHAP OLS

Gid thi€t 1: M6 hinh hoi quy tuyén tinh. M6 hinh hoi quy

12 tuy€n tinh theo cdc thong so.

Gia thiét 2: Cac gia tri X dugc cé dinh trong viéc 14y mau

lap lai. Cac gid tri rdt ra bSi bién hoi qui doc 14p X dudc coi
1a c6 dinh trong cdc mau lap lai. N6i rd hon, X dudc gid thiét
12 khong ngau nhién.

Gia thi€t 3: Gia tri trung binh bing khong cta cdc nhiéu
U.. Cho trudc gid tri cua X, gid tri trung binh hay ky vong cua
cdc s6 hang nhi€u U, bang 0. N6i 16 hon, gid tri trung binh c6
di€u kién ctia U, 12 0. V€ mit ky hiéu, ta c6: e, |x,)=0
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I1I. CAC GIA THIET CUA PHUGNG
PHAP OLS

Y

A
® Mean (Trung binh)
Ham Hdi qui tong thé

PRF = B, +B,X,
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I1I. CAC GIA THIET CUA PHUGNG
PHAP OLS

Gia thiét 4: Phuong sai c6 diéu kién khong doi hay
phuong sai bing nhau ctia U,. Cho cdc gid tri cla X,
phuong sai ciia U, s&€ nhu nhau do6i v4i tdt cd moi quan
sat. Nghia 1a, cdc phuong sai ¢6 di€u kién cia U, déu
dong nhat. V€ mit ky hiéu, ta co:

Var(U . Xi):E[Ui-E(Ui)‘Xi]2

=E(U ] [X,)

i
-0
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.CAC GIA THIET CUA PHUONG
PHAP OLS

Hinh 2.3: Phuong sai c6 dieu kién khong doi
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PHAP OLS
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I1I. CAC GIA THIET CUA PHUGNG
PHAP OLS

Gia thi€t 5: Khong c6 tu tuong quan gitta cac

nhiéu. Cho tru6c hai gi4 tri X bat ky, X va X, (1 j)
tuong quan gitta U. va U, batky (i # j) bang 0. Vé
mat ky hi€u ta co:

Cov(U,.U. Xi,Xj):E[Ui-E(Ui)‘Xi][U ~E(U j)‘xj]

=E(Ui‘Xi)(Uj‘Xj)

=0
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I1I. CAC GIA THIET CUA PHUGNG
PHAP OLS

Gia thiét 6: Pong phuong sai zero giita U, va X,
hay la E(U.X)) = 0.

Vé mit ky hiéu ta co6:
Cov(U X )=E[U -E(U )][X -E(X))]
=E[U, (X,-E(X )]
=E(U X )-E(X,)E(U))

=E(U X )

=0
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I1I. CAC GIA THIET CUA PHUGNG
PHAP OLS

Gia thiét 7: S6 luwgng cic quan sit n phai 16n hon
s0 lugng ciac thong s6 duge wde lwgng. Mot cach
khdc, sO lugng cdc quan sdt n phai 16n hon s6 lugng
cdc bi€n giai thich.

Gia thiét 8: Cdc gid tri X trong mOt mau cho trudc
khong thé tit cd déu bing nhau. N6i theo tir ngit k§
thuat, var(X) phdi 1a mot s duong hitu han.

, trong d6 N 12 ¢d mau.
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I1I. CAC GIA THIET CUA PHUGNG
PHAP OLS

Gia thi€t 9: M6 hinh hoi quy dugce xac dinh mot
cach ding din. N6i cdch khic, cdc mo hinh dudc
su dung trong phan tich thuc nghiém khong c6 do
thién 1éch hoic sai s6 dic trung.

Gia thi€t 10: Khong c6 tinh da cong tuyén hoan
toan. Nghia 14 khdng cé cdc méi tuong quan tuyén
tinh hoan toan trong cdc bién gidi thich.
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I1I. CAC GIA THIET CUA PHUGNG
PHAP OLS

Pinh Iy Gauss-Markov: Cho trudc cdc gid thi€t cuia mo
hinh hdi quy tuyén tinh cd di€n, cic ham u6c lugng binh
phuong t6i thi€u, trong nhém cdc him udc lugng tuyén tinh

khong thién l1éch, c6 phuong sai nhd nhat, nghia 1a ching la
cac ham uGc lugng khong thién 1&éch tuyén tinh tot nhat. Hay
con goi la BLUE.

BLUE
est
Linear
Unbiased
stimators
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TINH CHINH XAC HAY LA CAC SAI
CHUAN CUA CAC UGC LUONG BINH
PHUONG TOI THIEU

@ p
o2

Céc phuong sai va sai s0 chuin cda cic u6c lugng
binh phuong tdi thi€u thong thudng OLS nhu sau:

—
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. TINH CHiNH XAC HAY LA CAC SAI
CHUAN CUA CAC UGC LUONG BINH
PHUONG TOI THIEU

@ p)
O 2

Trong d6: var 1a phuong sai, se 12 sai s chuin va o2 1a
phuong sai c6 diéu kién khdong dd6i hay phuong sai hing s6
clia U, trong gid thi€t 4.

Trir dai lugng o2, tit cd cdc sO lugng nhap vao cong
thic trén déu c6 thé tinh tir dit liéu, o® ty né dudc tinh bing

cong thuc sau:
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V. INH CHINH XAC HAY LA CAC SAI
CHUAN CUA CAC UGC LUONG BINH
PHUONG TOI THIEU

>\

L)

Trong d6: & ° 1 uéc lugng khong chéch cla o <

Do do, trong tinh toan thuéng ngudi ta thay ¢ ‘ bing & 2
Khi d6, phuong sai va sai s6 chudn udc lugng clia cdc udc
luong OLS sé€ la:
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V. HE SO XAC PINH (1?) : PAI
LUQONG PO “SU THICH HQP”.

Tru6e khi chi rd 72 dudc tinh nhu th€ nao ta hay xét sy gidi
thich c6 tinh khai phd d6i vdi 12 bing dd thi, d6 13 phuong
phap do thi , hay la , nhu trén hinh 2.5 sau.

. /\9 . /\,' VR
Quan diém Ballentine doi vdi r*: (a) r’> = 0; (f) r* =
10/5/2020 Thanh Théi - NTU 23
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N V-HE SO XAC PINH () : PAI
LUQNG PO “SU THICH HQP”.

PE tinh 2, ta 1am nhu sau:

(Y,-Y)

SRF
Y
} Y i-v)
_ L
Y
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V. HE SO XAC PINH () : DAI
LUOQNG PO “SU THICH HQP”.

- Goi TSS :d6 1éch tong cong clia gid tri thuc cda Y so vdi
trung binh miu cda ching, né cé thé dugc goi 12 tong binh

phuong toan phan.

- Goi RSS : Tong binh phuong tit cd cdc sai 1éch giita gid tri
udc luong cua Y véi trung binh cua ching.
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V. HE SO XAC PINH () : DAI
LUOQNG PO “SU THICH HQP”.

Goi RSS: 12 bién thién khong giai thich cua
gid tri Y v6i dudng hoi quy, hay don gidn 13 tong binh
phuong phan du.

Ngudi ta dd chitng minh dudc ring:

TSS = ESS + RSS
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V. HE SO XAC PINH () : PAI
LUQNG PO “SU THICH HQP”.

Ta dinh nghia »* 1a:

Hay ta c6 thé viét:
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~ V. HE SO XAC PINH (2 ) : PAI
~ LUQONG PO “SU THICH HOP”.

<~ Ta Iuu y 2 tinh chat cta r?:

4‘ - N6 14 s6 khong Am (Tai sao?)
~ - Gidi han ctia n6 . 72 bing 1 nghia 1a hoan
< " toan phi hgp, nghia la v6i mdi i. O dau khéc,
r?2 = 0 nghia 1 du thé ndo di nita (nghia 1a ) cling

khong c6 lién quan giita bién hoi qui phu thudc va
~ Bemholquidociap,
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VL. HE SO TUGNG QUAN MAU (r)

Hé so tuong quan do mdc dd két hgp tuyén tinh
gitta hai bi€n. N6 dudc xdc dinh theo cong thdc sau:

Z (Xi_X_)(Yi_Y_)
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VL. HE SO TUGNG QUAN MAU (r)

Gitta hé sO tuong quan va hé s6 xdc dinh c¢6 moi
quan hé véi nhau. Ching ta c¢6 thé tinh hé s tuong
quan theo cach sau:

- Dau cta r phu thudc vao dau cda td sO hay dau
cia hé so goc.

Gid tri bdng sO thi quan hé rit gan, nhung vé
khdiniém, r? khdc xa véi hé so tudng quan.
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VL. HE SO TUGNG QUAN MAU (1)
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VL. HE SO TUGNG QUAN MAU (r)

- r c6 thé dudng hoic 4m, didu cda r phu thudc
vao diu cia s hang trong t s0.

-r ndm t0 —1 dén +1 , nghia la:

- Ban chdt cda r 12 d6i xdng ; nghia 12 hé s6 tuong
quan gitta X va Y (ry, ) cling biang hé s6 d6 giira Y va
X (Tyy ).
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VL. HE SO TUGNG QUAN MAU (r)

A LA

44444

- Né&u X va Y 1a ddc 1ap theo quan di€m thdng ké, hé so tuong
quan gitta ching bing 0; nhung né€u r = 0, di€u d6 khong c6

A

nghia 12 hai bién nay ddc 1ap. N6i cdch khiac, hé sé tuong
quan zero khong ngu y la co tinh doc lap (xem hinh 3.6(h)).

A

- r chi 1a dai lugng do su két hop tuyén tinh hay 1a phu thudc
tuyén tinh; r khong c6 y nghia d€ mo td quan hé phi tuyén
tinh. Vi vay, trong hinh 3.6(h), Y = X? 1a m0t quan hé chinh

xac nhung r = 0. (Ta1 sao?)
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VL. HE SO TUGNG QUAN MAU (1)

- Mic du r 1a dai lugng do su két hgp tuyén tinh gitta hai bi€n,

r khong ngu ¥ 12 ¢6 bat ky mdi lién quan nhan qud nao.

v Trong ndi dung hoi quy, 2 1a dai lugng c¢6 di ¥ nghia hon
r, n6 cho ta biét ty 1& do bi€n thién trong bi€n phu thudc
dudc gidi thich bdi (cdc) bién gidi thich va do dd, né ciing
cho ta thuGc do toan dién cua pham vi ma dd bién thién

trong mot bién xdc dinh do bi€n thién trong cdc bi€n khac.
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VIL. PHAN PHOI XAC SUAT CUA
CAC UGC LUGNG OLS

Gia thi€t 11:
Khi d6 cac udc lugng OLS ty chung s€ co cac
tinh cha't sau:
- BLUE
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VIL. PHAN PHOI XAC SUAT CUA
CAC UGC LUGNG OLS
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