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Mo hinh héi qui tuyén tinh boi
C6 nhiéu vi du cho khong thé gidi thich bing mo6 hinh hdi qui don:
Lugng cau phu thudc vao gid, thu nhap, gid cidc hang hod khic v.v...

Séan lugng phu thudc vao gid, cdc nhap lugng ban diu, cdc nhap lugng trung gian,
cong nghé v.v...

Pau tr nuSe nogai (FDI) phu thudc vao suat sinh 1¢i cla dau tu, tién luong, tham
nhiing, tinh minh bach v.v...

Khi chiing ta ¢c6 mot tip hop dit liéu c¢6 chita cdc nhiéu bién gidi thich, trudng hop phd
bi&n 13 tit cd cdc bi€n nay cung thay ddi, diéu d6 1am ching ta khong thé cd dinh dnh
huéng cta mot bién gidi thich nao dé d&€n bi€n phu thudc.
Viéc xét dén cdc tic dong riéng biét clia nhiéu nhan t§ c6 thé dugc gidi thich bing mo
hinh hoi qui da bién.
Ham héi qui tong thé
MO0 hinh

Yi =By 4 BoXy +Bs Xy + o+ B Xy + € PRF

E[Y,| X's = By + BXy +B3Xy + - + BXy + E[€,|X's] PRF
Cdc hé s6 B dudc goi la cdc hé s6 hoi qui riéng; mdi hé s6 dugc gidi thich nhu sau:

PE[ Y, | X's]

x P

D€ nhian dang mo hinh, ching ta bS sung thém mdt gid dinh vao cdc gid dinh c§ dién
trifoc ddy trong hoi qui don. Gia dinh bd sung nay Ia :

Nhitng bi€n hoi qui ndy khdng c6 mdi quan hé tuyén tinh hoan hdo. Tic 13, khong ton
tai tAp hop cdc hé s6 thda min biéu thifc sau véi moi i:
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Gia dinh nay dudc goi 1a khdng cé tinh da cong tuyén hoan hdo.

Hay ghi nhén ring chiing ta mot [An nifa lai c6 thé xdc dinh hoan toan phan phdi xic
sudt cla bién phu thudc nay:

Y, ~ N(B1 + BaXy +B3 X5 + 0 + B Xy 02)
Ham héi qui mau va cic uée lugng binh phuong tdi thiéu
Chiing ta dé cap t6i van dé udc lugng bing cdch nhan dang ham hoi qui miu (SRF):

Qi = G1 + G2X2i +G3X3i + o+ B X

Céc phan du dugc dinh nghia gidng nhu chiing dudc xdc dinh trong phuong phap hoi qui
don:

Biing dinh nghia nay, chiing ta cé thé nhd lai nguyén tic binh phuong t6i thi€u dé tim
céc udc lugng cla cdc hé s6 hoi qui riéng.

Chon B, B,., Bx saocho > e’ la6i thiéu.
N - N N N 2
Luuy la zeiz = Z(Yi - By - BaXyi - BaXy - o - B Xy )

Chiing ta c6 thiét 1ap cdc diéu kién bic nhit cho phép tinh t5i thi€u nay nhu sau :

Y e? .. . .
L - -ZZ(Yi - By - BaXy - BaXg - e - BrXyg )= 0

B,
o) e? .. . .
Ael = 'ZZ(Yi - [31 - BZXZi - Bsx3i T T BKXKi )X2i =0
B,
oy e? .. . .
azée = 'ZZ(Yi - By - BoXy - BaXy - - Be Xk )xKi =0
K
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Chiing ta c6 thé gidi K phuong trinh chuin nay d€ tim K hé s6 beta chua biét. Sy trinh
bay don gidn nhit clia 16i gidi ndy & dudi dang dai s6 ma tran.

Trudng hgp ham hoi qui cé hai bién gidi thich
Chiing ta c6 thé tim 15i gidi cho mo hinh cé chu4 hai bi&n hoi qui:
Y =By + BoXy +B3 Xy + g

Céc udc lugng tim duge tir phuong phap binh phuong tdi thiéu 1a :

G1:7'G2X

- (zinZ‘ gi)'(zyixsi)(mexsi)
(szl)(zxgi)' (szix3i )2

-BsX

o>
N

Anh/Chi khong cin nhé cdc biéu thic ndy, nhung chiing sé& dugc st dung chiing d€ minh
hoa cédc két qua nao dé.

Vi du , néu trong miu ciia ching ta, hai bi€n hoi qui nay khdng c6 twong quan hoan hdo
vdi nhau thi ching ta c6

ZXZiX3i =0
Néu diéu nay ding thi cdc hé s6 hoi qui bdi don gidn 1a cdc hé sd hoi qui don.
Cac phudng sai

Céc phuong sai clia hoi qui bdi ciing tr nén phitc tap hon. Ching ta chi trinh bay
phuong sai cia B,:

VAR[B, | = 2% o’

()8 )- (o f

Hay nhé lai dinh nghia clia binh phuong hé s6 tuong quan gitta X, va Xj:
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)2

2 X2 X3;

r23 - 2 2
szi X3i

Bién d6i mot chiit chiing ta c¢6 phuong sai cia Bz nhu sau:

2

VAR[[§2 ]

1
) (ngi)(1 - r223)0

Mot Ian nita, né€u hai bi€n hoi qui ndy khong tuong quan vdi nhau, thi phudng sai nay
don gidn chi 1a phudng sai ctia hoi qui don.

Nén luu y ring tdc dong 1én phuong sai cia mdi tuong quan manh giita hai bi€n hoi qui:
né lam ting phuong sai cia mdi uSc lugng hé s6 . Khi hai bién hoi qui c6 tuong quan
v6i nhau, s& kh6 khin hon cho thuét todn hoi qui bdi d€ tach dudc cdc tic dong riéng
biét ctia ching, va khé khian nay dugc phan dnh trong cdc udc lugng ma cac uéc lugng
nay c6 cac phuong sai 16n hon. Hay ghi nhén ring diéu ndy khong giong véi tinh"khong
hiéu qui" clia uSc lugng so v6i uSc ludng cé phuong sai tdi thi€u. Ma trdi lai né c6
nghia 13 chinh phuong sai t6i thiéu nay di 16n hon. Chiing ta sé trién khai diéu nay
ngay sau ddy khi ma chiing ta thdo luin chi ti€t hon vé tinh da cong tuyén.

Hay tim hiéu ti€p mdi quan hé giita hoi qui don va hoi qui boi . Hay viét ham hoi qui c6
hai bié€n gidi thich dudi dang do 1éch giita gid tri quan sat va gid tri trung binh:
Vi = BaXy +BsXg + €
Bay gid hdy chi ra mot cip hoi qui don:
Yi = Oy Vi =Y-Y,
Xz = VX3 W
Ching ta xem mdi phan du v; vad w; gidng nhu dang phin du cda bién ban dau y; va xy
nhung di "loai trif" tdc dong tuyén tinh cda x3; . N6i cdch khéc, cdc tdc dong tuyén
tinh clda x3 da dudc udc lugng va loai trit y; va Xa;.
Bay gid, n€u chiing ta chi ra mot phép hoi qui don thit ba :

Vi = Bow; + g

Uéc lugng binh phuong t6i thi€u clia B, trong phép hoi qui nay tich riéng tic dong cia
Xpi 1én yj, va cho phép kiém sodt cdc tic doéng cua xs;.
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N 2 - ViW; . e e
Uéc lugng nay dudc trinh bay bing biéu thic: B, = z 5~ Liéu Anh/Chi c6 thé
Wi

chitng minh riing biéu thic ndy cho chiing ta udc Iugng hé s6 hoi qui bdi (hdy nhé mang
mit na bdo vé khi c6 gidng lam diéu nay).

Phan phdi xdc sudt chon miu ctia uéc lugng binh phuong tdi thi€u

D€ c6 kha ning x4y dung cdc khodng tin ciy doi vdi cdc tham s& chua biét va kiém
dinh gid thuy€t vé chiing , ching ta can bi€t cdc phan phdi xdc sudt chon miu cla
nhitng u6c lugng nay.

Khi dé cip vé phan phdi chon miu cla cidc u6c lugng, ching ta cin biét ba ndi dung sau
day:

Ky vong todn hoc

Phuong sai

Dang ham clia phan phdi chon mau

Diau tién, hiy xét ky vong clia u6c lugng [.3»2:

(Z YiXy )(Zxé ) (Z Yixai)( Xzixai)
(Z X3 )(Z X3 ) (mexsi )2

Luu ¥ ring cdc chit Y hoa di thay thé€ cho cdc dang dd 1éch ma ching ta da st dung, phl
hdp véi nguyén tic cia Anh Cao. Bay gid hdy thé

Bzz

Yi = By + BaXy +B3 X5 + g

vao trong biéu thiic uéc lugng va thuc hién vai bi€n ddi dai s6 chiing ta sé c6:

5, - (ZYiXZi)(Zx;)- (z Yix3i)(z x2ix3i)
’ (ngi)(ngi)-(szixg,i)z

B, 4 (ZEiXZi)(ngi)-(Zsix3i)(2x2ix3i)
2 (ZXgi)(zxgi)'(zxzixsi)z
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Khi chiing ta 14y gi4 tri ky vong ctia bi€u thifc thit hai, chiing ta thiy u6c lugng clia tham
s6 12 khong chéch bdi vi chiing ta c¢6 két qua sau day:

Chiing ta hau nhu da quen vdi cdch trinh bay phuong sai clia uéc lugng.

Cudi ciing, 16 rang tir biéu thifc trén 12 mdi uSc lugng déu 1a mot t6 hop tuyén tinh clia
clia cdc bién ngiu nhién c¢6 phan phdi chuin, vi th€ mdi udc lugng ciing déu c6 phan
phdi chuédn.

Nhitng két qua suy luin néu trén ciing ding déi véi ham héi qui boi c6 K bién.
Nhitng wéc lwgng tham sé 1a khong chéch, va ciac phuong sai cua vdc lwgng tham
s0 da biét, va ching tuin theo phan phdi chudn. Tuy viy, trén thuc t€ khong thé biéu
dién dugc nhitng két qua nay néu khong st dung cong cu dai s6 ma tran.

Chiing ta tém tit k&t qua dién hinh du6i dang sau: B, ~ N (Bk , cgk )

Uéc lugng phuong sai ciia sai s6

Nhu trong trudng hop hoi qui don, udc lugng phuong sai sai s6 dwa vao cdc phan du
binh phuong t&i thiéu
2
2 z €

S =
£ n-K

Thuc &1a:  E[s? | = o2

€

Néu céc sai s6 ngiu nhién tuan theo phan phdi chuin thi ching ta ciing c6

Néu ching ta viét cdc sai s6 chuin clia cdc udc lugng hé s§ 1a s.e.(Bk ) =s; =0,
k k

(Anh/Chi sé& thiy ky hiéu khac nhau trong cdc tai liéu khic nhau), thi chiing ta c6 thé
viet
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BB _ {_stat -~ t(n-k)
S,

Vi hiéu biét vé phan phdi chon mau cda tri thong ké t, chiing ta ¢6 kha ning x4y dung
céc khodng tin cdy va kiém dinh gid thiét nhu trude day.

Ki€m dinh mic d6 ¥ nghia chung ctia mé hinh

Trong md hinh hoi qui don, gid thi€t riing md hinh clia ching ta khdng cé stic manh gidi
thich, diéu nay tudng duong véi gia thiét 1a tham s6 do doc bing khong.

Trong md hinh hoi qui bdi, gid thi€t “khong” cho ring mo hinh khong c6 stic manh giai
thich dudc hiéu 1a tAt c4 cdc hé s6 hoi qui riéng (cdc tham s& do doc) déu bing khong:

H0 N B2 :B3 :“.:BK = 0
H, : Khong phai tat ca cac tham so dong thoi bang khong

Tri thong ké ki€m dinh d6i v6i gid thiét nay 12 :

_EsS/(K-1)
" RsS/(n-Kk) (KK

EViews sé tinh tri thong ké& nay va gid tri p clia né & géc phdi-phid duéi ciia bing két
qua hoi qui . N&u mo hinh c6 stc gidi thich kém, thi chiing ta ky vong ring ESS s& nhd
va RSS sé& 16n. Do d6, nguyén tic ra quyét dinh clia ching ta 1a phai b4c bd gid thuyét
“khong” néu F* 16n (hoic 1a néu gi4 tri p nhé hon mic ¥y nghia).

A A2 . N ’ VN e A \
Heé so6 xac dinh va cac tiéu chuan lva chon mo hinh

Heé s6 xdc dinh R* dudc xdc dinh giéng nhu trude ddy

RZ =1 - @
TSS

Khi gid tri R*16n hon cho chiing ta biét mé hinh hdi qui "t6t hon", nhung ching ta cin

cénh gidc vé viéc y nghia “to6t hon” nay dat dudc ra sao va nén nhé riing mdi mo hinh

hoi qui ¢6 nhiéu thudc tinh cin duge xem xét dong thdi khi danh gid chat lugng cia né.

S& 1a sai [am khi d4nh gid mot mo hinh chi trén co s& gid tri hé s xdc dinh R?.
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Viéc bd sung thém cdc bi€n hdi qui vio mot mo hinh hdi qui boi khong thé 1am gidm
gid tri R%, cho dit 1a nhitng bi€n hoi qui nay khong pht hgp, vi thé thudng c6 vai nd luc
gia ting cdc bi€én hoi qui vio mo6 hinh. Tuy nhién, chiing ta s& hoc dugc cich ti€p cin
sau nifa 12 su gia ting cla R* s& chiu ddnh d6i bing su gidm do chinh xdc cia nhing
uéc luong .

Céc nha nghién ctu nén nhd ring viéc b sung thém mot bién hoi qui cling 1am ting
thém mot hé s6 udc lugng, diéu nay ting thém "cong viéc" ma dir liéu phdi lam. N6i
cich khéc, v6i mot lugng thdng tin da cho ching ta phdi phan phoi ching cho sd lugng
hé sd 16n hon.

Mot cdch nhim két hdp sy ddnh ddi giita cdi dudc tiém ning cda thong tin tif mot bién
hoi qui ting thém va chi phi clia viéc udc lugng hé sd cho bién d6 1a viéc st dung mot
loat "tiéu chudn lya chon md hinh" khdc nhau. Nhiéu tiéu chuin trong s6 nay dugc md
td dudi ddy. Mot nét dic trung chuin muc clia nhitng tiéu chuin lya chon mo hinh nay
12 mdi tiéu chuidn déu can doi giita sy gia ting siic manh gidi thich dugc déng gép bdi
mdt bi€n hoi qui bd sung vdi sy gidm mic chinh x4c khi sit dung thong tin dé€ u6c lugng
hé sd b3 sung nay .

R2diéu chinh

=2 _ . RSS/(n-K)
RE=1 TSS/(n-1)

I
-_—
1
—
-_—
1
N
S~
=)
—

Nghién cttu bidu thitc nay dé thdy diéu gi xdy ra v6i R? khi ching ta bd sung thém mot
bién hoi qui va ESS khong cdi thién .

Sdch Ramanathan, in [an thi nim, trang 152 liét ké 8 tiéu chudn khic dé Iya chon mo

hinh. C4c tiéu chuin nay c6 thé hién khdc nhau va cdc nha nghién cttu khdc nhau c6 thé
lra chon céc tiéu chuin khac nhau phu hdp véi céc ting dung cu thé.

Hai tiéu chuin phd bi€n ma EViews cho chiing ta biét 13 Tiéu chuin Thong tin Akaike
(AIC) va Tiéu chuin Schwarz:

AIC - (%}e@%)

Schwarz = (%}n(%
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Khi st dung nhitng tiéu chudn nay dé so sdnh cdc mo6 hinh khdc nhau, mé hinh nao cé
gi4 tri nhitng tiéu chudn nay thap hon sé& dugc uvu tién hon khi lyta chon.

Trong cdc bai tip ing dung ma ching ta lam, Anh/Chi ¢in luu ¥ 1a R*, RZ, va cdc tiéu
chuidn AIC va Schwarz khac nhau nhu thé€ nao.
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