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Chwong 3
MO HINH H Ol QUY HAI Bl EN:
VAN PE UOC LUQNG

Nhu d& leu y & Chuong 2, nhém wu dau tién @ia chiing ta laroe luong chinh xacdi da
ham ki quy 6ng thé (PRF) trén 6 so ham Wi quy miu (SRF). C6 nhiu phrong phap
xay drng ham SRF, ning chodén nay, lién quandi qua trinh phan tich & quy,
phwong phap binh phrong tdi thiéu thong thwong (OLS)! 1a phrong phépduoc sr
dung nhiu va ptd bién nhit. Trong clrong nay, ta &thao luan & pheong phap nay cho
mé hinh Bi quy hai bén. Saud6, & Chuong 7, ta & xem xét g tong quat hoaia phrong
phap nay cho cac mé hinbilguy da bién.

3.1. PHUONG PHAP BINH PHUONG TOI THIEU THONG THUONG:

Phrong phap binh plong $i thiéu théng thvong do Carl Friedrich Gauss, nha toart h
nguoi Buc dua ra. Dra trén cac gi thiét nhit dinh @uoc thio luan & Phan 3.2), plrong
phap binh phong ©i thiéu c6 ndt S tinh chit thong ké ét hap din d& lam cho no &
thanh plrong phap phan tichdh quy manh nit va pté bién nhit. Bé hiéu phrong phap
nay, tiroc tién ta phi giai thich nguyénic binh phrong i thiéu.

Ta nHic lai ham PRF hai bn:

Y, =B, + B, X, +u, (2.4.2)

Tuy nhién nix d4 lru y trong Clvong 2, ham PRF khéngéahguan sat trc tiép duoc. Ta
udc lugng né fr ham SRF:

B+ B X, +0, (2.6.2)

-<>

+0 (2.6.3)

trongdo \?, la gia ti udc lwong (gia ti trung binh cdiéu kién ) aia ;.
~ Nhung ta § xacdinh chinh ham SRF nhthé nao?Dé thiy duoc diéu nay, ta hay
tien hanh nir sau.bau tién, ta btu thi (2.6.3) thanh :
U =Y _YAi
A A (3.1.1)

=Y, =B, =B X
biéu thirc d6 chi rang, (. ( cac plan dr ) chi don gian la chénhdch gira cac gia frthuc
va gia ti udéc lugng aia Y. ) .

Bay giv, chon cap quan satwa X va Y, ta mon xacdinh ham SRF ing cach
naodé @€ né ¢in nhat vai gia tri thuc cia Y, Bé dat dugc dich nay, ta co thchon tiéu
chuin sauday: clon ham SRF sao chértg cac pan dr D G, =) (Y, -Y;) la cang nb
cang 6t. Tuy nhién, nic du Hp din ¢ truc giac,day khong phi la tiéu chan tt 1am,
nhu c6 tre thay tréndo thi phan tan di thiét (hinh 3.1).

! Mot pheong phap khacduoc biét goi 1a “Phirong phép thich bp t6i da” s& dugc xem xét ngn gon trong
Chuong 4.
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Ham Hdi qui miu
. . SRF

~ Hinh 3.1 o
Tiéu chudin binh plvong ©i thiéu

Néu ta cfip nhin diéu kién agc tiéu cia Bng D G, hinh 3.1 cho ty ring cac
phin dr U, va G, cing nhr cac pln du G, va U, c6 cing tong $ trong Bng
(G, +G, + 0, +0,), mic dau hai pln dr ddu gin ham SRF én nhigu so \6i hai pran du
sau. N6i cach khacattca cac plan du déu c6 vai trd quan ¢ing nhr nhau, it ké cac
guan sat riéng Bf co6 din hay pt;\én ténéljg i déq SO wi ham SRF: Hu qua cua diéu
nay la hoan toan cé kmang la tng dai sé cua U, rat nho (tham chi king 0) niic du céc
{, dugc phan tanang xung quanh ham SRB:Z thay duoc diéu nay, ta hdy chaing G,,
d,,0,,0, trén hinh 3.1 c6 cac gid trong wng hing 10,-2,+2 va —10.dhg dai s cia
cac phn dr nay king 0, mic du G, va G, phan tangng hon xung quanh ham SRF séiv
U, va (,. Chang ta c6 thtranhdugc vin dé nay réu ta chip nhan tiéu chuin binh
phurong wi thiéu, nd khing dinh ring ham SRF ¢6 thdugc o dinh theo cackié

2= V)

" A 3.1.2
:Z(Yi_Bl_BZXi)Z ( :
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cang nlb cang ét, trongdd G2 la binh plrong aia cac phn du. Bang cach binh prong
G,, phrong phap nayé&cho cac pan dr G, va G,trén hinh 3.1 Bt trong $ 16n hon
phan dur G, va G,. Nhu da luu y teée day, \6i tiéu chuin gia ti cyc tiéu caa Y G, , tong
nay c6 tk nho ngay khi G, phan tan gng xung quanh ham SRF. Tuy nhiéigu nay
khong tte xay ra Wi quy trinh binh phong ©i thiéu, vi (. cang én (v gia ti tuyét dbi)
thi D 07 cang &n. Mot minh ching tiép theo cho phiong phap binh piong ©i thiéu

nam trong thrc t 1a cac hamrée luong thudugc tir phuong phéap nay cé ot s tinh chit
thong ké at dung nhr mong mwn, nhr ta € thay ngay sauay.
R6 rang tr (3.1.2) ta co

zaiz = f(évéz) (3.1.3)

nghia la tng cac binh plong pHin dr 1 Mt ham naaié cia cac hamroc lugng B, va
3,. Vi mot bo dit lidu cho tidc bit ky, visc chon cac gia frkhac nhau chqB, vas,ss
cho cac gia frkhac nhauia G va dod6 din i cac gia ti khac nhauga ) (7. bé thdy
rd diéu nay, hay xét cacidiéu gia thiét cia Y va X cho trong 2 dau caa Bang 3.1. Ta
hay thrc hién hai thr nghiém. Trong thir nghigm 1, cho,@l =1572 va ,@2 =1.357 (ngay
ltc nayding lo Bng \ viéc l1am tié nao ta thutugc cac gia trnay, coi nir chi 1a dr
doany. Sir dung cac gia frnay @a [3 va cac gia frcaa X cho trong 6t (2) caa Bang 3.1,
ta co it dé dang tinh ra gia tnroc leong Y; cua \?n nhu [a cac gié trY; da cho trong &t
(3) cia hang nay (chsd 1 ky hiéu cho thr nghiém 1). Bay g, chiing ta hay tkc hién thi
nghiém 2, nhrng lan nay, ta & dung gia ti [?1 =3 va ,@2 =1. C4c gia trudc luong aia
Y, tir thir nghém nay duoc cho nhr \?Zi trong &t (6) aia Bang 3.1. Vi céc gia _tr,é trong
hai thr nghiém 1a khac nhau, ta thdugc céc gia tr khac nhau cho cac i dr uéc
lugng, nhr trong king; G, 1a cac pAn dr tir thir nghigm dau va G, 1a cac phn du tir thir
nghiém thir 2. Cac binh pirong aia cac p‘hn du naydugc cho trong 6t (5) va (8). R6
rang, nlr d& ky vong tr (3.1.3), cacdng phan du binh phrong nay § khac nhau vi ching
dva trén cac giéir[? khac nhau.

Bang 3.1

Thong $ thir nghiém ciia ham SRF
Yi X Yy ali LA112i Yai OZi agi
1 @ 3) (4) ) (6) (7) 8
4 1 2,929 1,071 1,147 4 0 0
5 4 7,000 -2,000 4,000 7 -2 4
7 5 8,357 -1,357 1,841 8 -1 1
12 6 9,714 2,286 5,226 9 3 9

? Pé thoa man tinh to mo, cac gidi ay thuduoc tir phrong phap binh prong i thiéu, dugc ndidén mot
cach ngn gon. Xem cac ptiong trinh (3.1.6) va (3.1.7)
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Cong: 28 16 0,0 12,214 0 14

Chay ¥ =1572+1.35% (véi B1=1.572 v3B, = 1.357)
Y, =3.0 + 1.0X (véi B1=3 vap, = 1.0)
0y = (Yi-Yy)

y = (Y 'YAzi)

Bay giv, ta nén chn bo gia ti ,@ naoday? Vi cac gia ,tr/S’ caa thr nghém thr 1
cho ta) (7 (=12,214) thp hon la 6 thir nghém tht 2 (=14), ta c6 th ndi ring Cags
cua thr nghiém thir 1 1a cac gia fr'tét nhat”. Nhung lam ti¢ nao ta bdt? Boi vi, néu c6
duogc thoi gian va 1ong kién nin vo han, tada c6 tfe lam thém nhiu thr nghiém nhr thé,
bing cach chn cac 16 4 khac nhau @i 1in va so sanhét qua > G, rdi cudi cung be
ra by gid ti B chota gid ir » G7 nho nhit c6 the, gia dinh ring tadd xem xétdt ca cac
gia ti co e tinh ©i dugc cia B, vaSB,. Tuy nhién, vi thi gian va @ long kién nin cia
con ngroi néi chungdéu hiém hoi, ta @n xem xét Mt 6 duong tit di téi qué trinh thi-
va-sai nay. May @n la phrong phap binh pkong ©i thiéu cho ta cach lamat nay.
Nguyén fic nay hay 1a pong phép binh piong 6i thiéu chon 3, vag, theo cachié
v6i mot mau hac b dir liéu d& cho ) 7 cang nb cang ét. N6i cach khacddi véi mot
mau cho tiréc, phrong phap binh plong i thiéu cho ta cac giaitudc luong duy niat
cia 3, va,, cac gia trnay cho gia frnhd nhat c6 thé coduoc cia) (7. Cong vEc nay
dugc thuc hién nhr thé nao?bay ch la mbt bai tip don gian trong toan g tjch. Nhr da
noi & Phy luc 3A, Ptan 3A.1, qua trinh vi phan cho cacyeimg trinh sauié wdc heong
By vag;:

YV =08 +B,> X, (3.1.4)
DX =B X +B, Y X/ (3.1.5)

trongdoé n la & mau. Phrong trinh nayduoc goi la cacphweng trinh chuan.
Giai hé phueong trinh chén nay, ta thuuoc:

5 - N XY, =Y X DY,
XX

X, = X)(Y, =Y
= Z( I )(_l S ) (3.1.6)
Z(Xi -X)
_ XY,
2%
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trongdd X vaY la cac trung binh Au cua X vaY va trongdd tadinh ngha x = X, - X
vay, =Y, =Y. Tir by gb tro vé sau, ta chn quywudc ddt chir cai viét thuong d@é biéu thi
do léch khi cac gia ti trung binh.

A = ZXiZZYi _ZXiZXiYi

! ny X2 - X,)? (3.1.7)
=Y _é’z)z
Budc cwi cling trong (3.1.7) ¢6 ththu dwoc tryc tiép tir (3.1.4) ling vai bén ddi dai sb

don gian.
Nhanday, kru ¥ ring, bing cach ding caddng nhit thirc dai sé don gian, cong
thirc (3.1. 6)dé uéc lugng B, c6 thé biéu thi theo cach khac mhia:
_ XY,
2 ZX
XY,
= Z (3.1.8¥
Z X -nX?
_ Z XY

“Y XZ-nX?

no co tikt giam ganh #ng tinh toan cho rimg ai st dung may tinh tayté giai quyét mot
bai toan Bi quy Vi mot bo dix liéu nho.

Ham uéc lugng thudugc trénday goi la cac hamwéc lwgng binh phwong toi
thiéu, vi chungdugc xacdinh tr cac nguy@nit binh plrong ©i thiéu. Luu y ring cac
tinh chat bang $ sauday aia cac hamrée luong thuduoc tir pheong phap binh plong
t6i thiéu thong throng : “Céac tinh cht bang $ la cAc tinh cfit thé hién nhr 14 ¢ qua cia
viéc diing binh phong ©i thiéu théng throng, bt ké dir kiéu dugc tao ra nhr thé nao.”
NGi ngin hon, ta ding € xem xétcac tinh chit théng ké cua cac hamréc hegng binh
phuong ©i thiéu thdng throng, trc 14, cac tinh dit “cé duoc khi co cac gi dinh naodo
vé cac dr lisu da duoc tao nén.® (Xem mé hinh bi quy tuyén tinh & dién & Phin 3.2).

Loy LY =S (X, -X)2 =Y XF -2 X X+ X2 =Y X2 2%, Y X + Y X2 vi X

hing $. Saudoé lru y ring DX, =nX va > X?=nX? Voi X la mpt hing $, chang ta thutuoc

D> xF=) X -nX?.
Luu ¥ 22 D XY, =2 X =Y) =D %Y, =YD x = xY, =YY (X, =X) =D xYvi Y Ia

mot hing € va vi Bng cacdo léch aia cac bin so i cac gia ti trung binh [ vi d (X =X) 1ludn
ludn king 0. Ngfia 1a, Zyi :Z(\(i -Y)=0.
4 Cubn Estimation and Inference in Econometrig® Russell Davidson va James G. MacKinnon, nhi xu

ban Oxford University Press, New York, 1993, trang 3.
® Nhur séch trén
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|. Cac hamuéc leong binh phrong i thiéu théng throng OLS duoc biéu thi duy
nhat dudi dang cac 8 luong (ngha laX vay) coé thé quan satiugc (ngha 1a niu).
Do d6 chiing c6 ttinhdugc & dang.

[l. Ching la caham wéc lweng diém, ngha la réu cho tede mot mau mdi hamudéc
luong € chi cho nét gia ti don ¢ (diém) ciaa théng & tong thé phi hop. (Trong
Chuong 5, ta & xét cai @i la cacham wéc hrong khoang, ching cung &p mot
khoang cac gia frco thé coddi vai cac thdng & tong the chua biét ).

I1Il. Mot khi d& thuduoc cacuse lugng binh phrong vi thleu thong tlvong OLS tr dir
liéu mau, ta c6 th dé dang ¥ dugc duong i quy miu. Puong hdi quy thuduoc
nhu vay c6 cac tinh cit sau:

1. N6 di qua céc gia trtrung binh mdu caa 'Y vaX. Thuc & nay c6 th duoc thay rd
tir (3.1.7),ddi véi dong sau c6 thviét thanhY = ,81 + ,Bzx , biéu thirc nayduoc
mo t bang do thi trong hinh 3.2.

2. Gia tii trung binh @a uéc lugng Y =Y, bing gia ti trung binh @a Y thyc déi

VO
Y, =B, +8,X
= (Y =B, X) +B, X, (3.1.9)
=Y +B,(X, - X)

L4y tong hai ¢ caa dang thrc cuwi cungddi voi cac gia tr mau roi chia cho &
mau n, cho ta:

'<>|

=Y (3.1.10§

trongdé Gng ding dwoc lap ra i thuc &: Y (X, = X) =0 (Tai sao?)

® Luu y: Két qua nay chi ding khi md hinh &i quy c6 $ hang tungds gdc B, trongdd. Nhr phu luc 6A,
Phin 6A.1, Kt qua nay khéng &pehg khi théu B, trong mé hinh
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Y| = Bl + I32x| .. . -
Ham Hoi qui mau
* SRF
b4 e
L ]
[ ]
[ ]
° [ ]
®* o
[
L] [ ]
[ ]
e .
L]
[
X

i ’ Hinh 3.2
bo thi cho thiy duong hoi qui mau xuyén qua cac
gia tri trung binh mu cia X va Y

3. Gia tii trung binh éa cac phn dr G, bang 0. Tr phu luc 3A, Phin 3A.1, phrong
trinh dau tién la:
_ZZ(Yi _:él _ﬁzxi) =0
Nhung vi G, =Y, —Bl _[;in , phrong trinh trén gim xudng cc‘)n—ZZGi =0,
khi G =0.7 , ‘ )
Do tinh cht trén, Ibi quy mau:
Y =B1+B2Xi +0, (2.6.2)

c the biéu dién theo nét dang khac thay thitrongdd ca Y va X déu duoc bieu
thi nhur la cacdd Iéch tir cac gia trtrung binh @a chingbe thay dicu nay, tady
tong (2.6.2) cho&£ 2 e dé co:

SY =B +B,Y. X + D0,

A (3.1.11)
=nB, +B, D X, vi > 0,=0

" Két qua nay ding doi hoi s6 hang tungdd gbc B, phii c6 mit trong mé hinh( xem phlyc 6A, PHin 6A.1)
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Chia phrong trinh (3.1.11) cho nta c6:

Y =B+B,X (3.1.12)
biéu thirc nay ding gibng nhr (3.1.7). liy phrong trinh (2.6.2) i di (3.1.12), ta
co:

Y =B, (X, - X) +G,
hoac

y =R,x +0 (3.1.13)

trongdd y; vax;, theo quyrdc cia chung ta, lao léch tir cac gia tr trung binh
twong tng (miu) caa ching.

Phrong trinh (3.1.13}tuoc biét nhu 1a dang @ léch. Luu y rang $ hang
tungdo gdc B, khdng con ¢ it trong phrong trinhdé. Nhing $ hang tungdd
gdc ludn b th dugc use hwong boi (3.1.7), nglta 13, tr thyc € rang duong i
quy mau di qua cac trung binh & caa Y va X. Mot wu diém cia chng do léch
la né luéndon gian hoa cac phép tintd $ioc khi phai lam viéc trén may tinh ban.
Tuy nhién trong k nguyén thong tin nayoi diém nay to nén thi yeu

Nhanday, xin lru y ring trong @ng do léch, ham SRF c6 thduoc viét
nhu la:

9 =B.%, (3.1.14)

trong khi n6 chinh Iéh?i = ,Bl +,[A?2Xi trong caadon vi do luvdng chinh gc, nhr
thiy ¢ (2.6.1).
4. C4c plin dr U, la khéng trong quan i gia tri dy baoY;. C6 tté kiém ching
diéu nay nhr sau, & dung bing cach dngdé léch, ta co th viét:
Zyiui =Bzzxi”i

=Bzzxi(yi _Bzxi)

=Bzzxiyi _Bilez

=B3> x’ —B3 > X!

=0

trongdoé tng cung duoc lap ra Wi thuc & 3, = >y /DK
5. Cac plan dr (; 1a khdng trong quan i X;, nghia [a)_0;X; = 0. Piéu nay tép
theo tr phuong trinh (2) trong pinluc 3A, Phin 3A.1.

(3.1.15)
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3.2 MO HINH H Ol QUY TUY EN TiNH C O DIEN:
GIA THIET CO SO CUA PHUONG PHAP
BINH PHUONG TOI THI EU

Néu nhr myc dich aia ching ta chla wéc lwong B; va B, thi phurong phap binh pikong
toi thicu OLS da thio luan & phan trén 1a quata. Nhueng xin dugc nhic lai Chuong 2,

rang trong phan tichdi quy, muc dich aia ching ta khéng ¢hitrng ¢ viéc tinhduoc ,81
vaB, ma con phi rat ra Kt luan gia ti thyc cui By vaB,. Vi dy, ta mén biét 3, vag,
gan nhr thé naoddi véi thanh plin trong tng aia chiing trongdng thé haic 1a Y, gin
nhu thé nao i gia tri thuc E(Y|X;). Dé tra 16i cac cau hi d6, ching ta khong ¢tphai
dinh dugc dang ham 8 cua phrong trinh, nhe trong (2.4.2), ma con phdua ra cac gi
thiét chac chan vé cach thirc Y; dugc sinh rabé hiéu vi saodoi hoi nay la @n thiét, hay
nhin vao ham PRFY, = B, + B,X, +(,. N6 cho tly rang Y; phu thugc vao @ X; vau; .
Do d6, trir phi ch rd dugc X; vau, duoc tao ra nhr thé ndo, ta khdng c6 cach ndé suy
dién thong ké \¢ Y, va nhr ta  thiy, cling khong th 1am duoc diéu d6 e B1 vaB,. Do
do, gi thict dua ra \& cac bén X va $ hang sai 6 la i han trong cach gi thich hiu
luc cia phépurdc lugng Foi quy.

M& hinh hdi quy tuyén tinh co dién hay md hinh chudin, mé hinh Gauss
(CLRM) dugc coi la rén tang aia hu hét ly thuyét kinh € luong, nédua ra 10 gi thiét®,
Dau tién, ta hdy to luan cac gi thiét nay cho trong hop mo hinh Bi quy hai bén, va
trong Chrong 7 ta 8 mo rong chdng ra mo hinhohquy da bien, ngha la mé hinh co6
nhieu hon mot bien hoi qui doc lap:

Gia thiét 1: M6 hinh héi quy tuyén tinh. M6 hinh Ii quy latuyén tinh theo cac
thong 9, nhr dugc thay ¢ (2.4.2)

Y, =B+ B X+ (2.4.2)

Ta da thio luan mo hinh (2.4.2) trong Giong 2. Vi cac md hinhdi quy tuyén
tinh trong cac théngdsla khsi diém cho CLRM, ching tagsduy tri gi thiét nay trong
sut quyén sach. Hay nh ring bén hdi qui phu thusc Y va bén hoi qui doc lap X tu
chiing c6 th khong tugn tinh, nhr ¢4 dé cap 6 Chuong 2°

8 N6 duoc coi la @ dién theo éam giac vidugc phét trén lan diu tién ki Gauss vao am 1821 vat d6
dugc coi la ndt khudn miu hay tiéu chin ma cé th duoc so sanh & cac md hinh &i quy khong tlba
man cac ta thét Gauss.

° N6i vay khéng cé ngta 1a moé hinh & quy khong tugn tinh theo cac thonddsa khéng quan tmg hay it
duogc ar dung. Tuy nhién, \ic d& cap dén cac mé hinh nhthé doi hoi mét sd kién thic toan e va théng
ké rim ngoai phm vi cia cbn sachPé thao luan sau ¢ vé cac mo hinh phi tudn tinh theo thdngds co
thé tham klio cubn Estimation and Inference in Econometr{€&c lrong va suy din thdng ké trong kinh
té lugng) cia tdc gi Russell Davidson va James MacKinndXB Oxford University Press, New York,
1993 Cubn sach khéng danh chowg méi bat dau.
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Gia thiét 2: Céc gid tri X dwgc 0b dinh trong viéc lay méu Iap lai. Céc gia trrit ra ki
bién hoi qui doc lap X dugc coi la & dinh trong cac u lap lai. N6i rd hon, X duoc gia
thiét la khéng ngu nhién

Gia thiét nay da naqu y trong phn thio luan cia ta ¥ ham PRFo Chrong 2.
Nhung diéu rat quan tong déi vai ta 1a héu duoc khai ném @ “céc gia ti ¢d dinh trong
viéc lay mau lap lai”, né duoc giai thich dréi dang vi di da chod Bang 2.1. Xét cacong
thé Y khac nhautong tng Wi muac thu nfip duoc trinh bay trong 4ng d6. Giit cho gia
tri thu ntip X c6 dinh va ga sir bang $80, ta rat ra 6t cach ndu nhién nét gia dinh
ngdu nhién naaé va quan sat chi tiéu hangituy caa giadinh d6, gia s 1a $60. \an giir
X & mirc $80, tadi rat mot cach ndu nhién nét gia dinh khac va thy gia ti quan say
cua né la $75. Trong i lan rat ra ndt giadinh dé xem xét (ngha 1a Ay mau lap lai), gia
tri X duoc &b dinh & mac $80. Ta c6 thlap lai qua trinh nay chdit ca cac gia tr X da ghi
trong Bang 2.1. Thec ra, df liéu méu ghi trén lang 2.4 va 2.51éu duoc rit ra theo cach
nay.

Tat ca nhitng didu nay c6 ngta la st phan tich Bi quy cia ta laphan tich hoi
quy codiéu kién, ngha 1a codiéu kién véi cac gia tr da cho @a (cac) bén hoi qui doc
lap X.

Gia thiét 3: Gia tri trung binh bing khong dia cac nhéu u;. Cho tiréc gia ti cua X,
gia ti trung binh hay k vong aia cac 8 hang nhEu u; biang 0. N6i rd len, gia ti trung
binh cédieu kién caau; la 0. Ve mat ky hiéu, ta co:

E(u]X;)=0 (3.2.1)

Gia thiét 3 cho &ng, gia ti trung binh aa u; cé diéu kién theo Wi X; da cho, la
bang 0. Bing hinh hc, gia thiét nay c6 tk duoc V& trén hinh 3.3, nd dhra mbt vai gia ti
cia bién X va 6ng thé Y lién két véi chang. Nhr da thiy, mdi mot tong thé Y twong tng
véi mot X cho trge duoc phan phi xung quanh gia trtrung binh éa né (c6 th thiy
duoc nhy nhitng cHim dugc khoanh tron trén PRF) cungivmdt vai gia ti Y ¢ phia trén
va dr6i nd. Khaing cach phia trén vardi doi vai gia tri trung binh khéng 1a gi nimg u;
va cai ma (3.2.130i hoi la gia ti trung binh éa cacdo léch nay trong ting Wi bat ky X
da cho phi bing 0'°.

D¢ minh hya, ta ch coi ring cacu duoc phan b déi xing nhr da chi trén hinh 3.3. Ning trong Clrong
4 ta € coi rang cacu dugc phan phi chuan.
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Y

® Mean (Trung binh)

Ham Hdi qui tdng thé
PRF = ¥, =B, +B,X,

X X

) Hi‘nh 3.3 3
Phan I codiéu kién aia nhieu y

2 3

Tir cach nhin ndn aia nHing gida thio luan PHin 2.4 (xem phong trinh 2.4.5),
gia thiét nay khong co gi 1a kho &i. Tat ca nhiing gi ma gi thiét nay khing dinh la cac
yéu t6 khdng bao gm rd &t trong md hinh va dd6 £ duoc ké vao trongui, khonganh
huong mdt cach cé B thdng dén gia ti trung binh @a'Y; cho nén, cé thnoi, cac gia fru;
duong triét tiéu cAc gia iru; &am sao cho trung binli@ chdnginh hrong lény bing 0

Nhanday, leu y ring g thiét E(u,|X;) =0 nau y ring E(Y,|X;) =5 + B, X
(Tai sao0?). Daio, hai gi thiét nay l1a trong duong nhau.

Gia thiét 4: Phwong sai codiéu kign khong doi hay phwong sai hing nhau aia u;.
Cho cac gia frcaa X, phrong sai @au s€ nhe nhaudoi véi tat ca moi quan sat. Ngia 13,
cac phrong saidiéu kién cia u; déu dong nhiat. Vé mat ky hiéu, ta co:

D¢ hiéu thém vi sao ma githiét 3 1a dn thiét co the doc Statistical Methods of Econometrihrong
phap tlong ké d@a kinh € lugng aia E.Malinvaud NXB Rand McNally, 1996trang 75. Xem thém b
3.3
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Var(ui|xi) = Eu, - E(u, )‘Xi]z
= E(u?X,) (doga thiét 3)
:0'2

(3.2.2)
trongdo var la phrong sai.

of 1

Probability density

Hinh 3.4
Phuong sai cadiéu kien khongdoi

Phrong trinh (3.2.2) kiing dinh phrong sai @a u; cho mdi X; (nghié 14, plrong
saidiéu kién cia u) la mot hang $ duong naodo6 bing o?. Mot cach K thuat, phrong
trinh (3.2.2) th hién gia thiét vé phwong sai codiéu kién khong déi, hay Iad‘ang truyen,
hay laphwong sai ing nhau N6i cach khéac, (3.2.2) c6 righla cac dng th Y twong
rng Wi cac gia t X khac nhau&co phrong sai nlr nhau. \& mat d6 thi, diéu nayduoc
mo & trén hinh 3.4.

Nguoc lai, hay xét hinh 3.5, trondd phrong saidiéu kién cia cac éng thé Y bién
thiéndbi voi X. Nguoi ta i hién twong nay ndt cach @n dang laphwong sai dia sai $
thay déi hay lase truyen it dang, haic lapheong sai V& mat ky hiéu, trong teang hop

nay, (3.2.2) c6 thviét thanh
var(y|X;) = o? (3.2.3)

Luu y ch s cua o2 trong phrong trinh (3.2.3), n6 dhrd ring phrong sai ¢a
tong thé Y da khéng con 1a Bt hing $.

Din Ainh: DX~ TAn
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Probability density of u

Hinh 3.5 ,
Phirong sai @a sai ® thaydoi

Dé lam rd ton sr khac bét giita hai teong hpp trén, hay gi Y 1a mic chi tiéu tiéu
dung hang tin vaX la thu nip hang tan. Hinh 3.4 va 3.5 cho 4l khi thu nhip ting thi
chi tiéu tiéu dung trung binhing ting. Nhrng trén hinh 3.4, ptong sai @a maxc chi tiéu
tiéu ding gir nguyén 4i tat ca cac mirc thu nhip, trong khidé ¢ hinh 3.5 phrong sai hi
tang khi mrc thu nfap ting. NGi cach khéc, fc chi phi trung binhi@a cac giatinh giau
hon thi kn hon 1a mrc chi phi @a cac giatinh nghéo bin, nhrng ding cé bén thién bn
hon trong mirc chi tiéu tiéu dungi@ giadinh giau.

Dé hiéu duoc ly do cn ban diang sau di thiét nay, ta hdy tham o hinh 3.5 theo
do var(utlX; ) < var(u sz) , <vari X ). Dodo, co thé dang la cac quan séat Y
tir tong the voi X = X ¢o the gan tO'I ham i quy ©ng thé PRF fon 1a nhing quan sat
d6 tir cac bng the twong ting Wi X = Xz, X = X3, v.v... N6i @n hon, khong phi tat ca
cac gia tr Y tuong ung Wi cac X khac nhau édéu déng tin @y nhu nhau.bg tin cay
duoc danh gia bi cac gia tr Y phan pldi gan hay xa th nao xung quanhivri trung binh
cia ching, ngia la caatiém trén ham PRF. &l ding 1a c6 trong hop do, ta cé nén coi
trong c&c ru liy tir cac Bng thé Y nao d@in gia ti trung binh bn 1 cac Mu v6i cac gia
tri phan plbi rong hay khéng? Nimg lam nlr thé ciing cé ngla 1a gbvi han nhing bin
d6i ta codugc théng qua cac giéitx.

Bang cach dn ra gh thiét 4, ta noi &ing i giai doan nay, it ca cac gia tr Y tuong
g Wi cacX khac nhauiéu quan tong nhr nhau. Trong Cirong 11 ta & théy dicu gi &
xay ra réu day khéng phi la traong hop c6 phrong sai ¢a sali $ thaydol

Nhanday, xin ku y, gi thiét 4 ngy y ring cac phrong saidiéu kién caaY; ciing la
phuong sai catiéu kien khdngdoi. Nghia la:

(3.2.4)

Tat nhién,phirong sai vodidu kign cia Y 1a ov®. Sau nay, tassthy tim quan
trong aia sr phan bét gitta cac plrong saidieu ki¢n va vodieu kign cia’Y (xem phu luc
A dé biét thém chi tét vé cac plrong sai khongtiéu kién va cédiéu kien ).
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Gia thiét 5: Khdng co tir twong quan gira cac nhgu. Cho tide hai gia ti X bat ky, X;
vaX; (i #j), tuong quan grau; vau; bat ky (i #j) bang 0. \& mat ky hiéu:

cov(u;,uy[X;, X)) = E[u, - E(ui)‘Xi][uj —E(u))|X;]
= E(u|X)(u;|x;)  (taisao?)
=0

(3.2.5)
trongddi vaj 1a hai quan sat khac nhau edv nghia ladong phwong sai

N6i ding ton, (3.2.5)dinh ra fing cac nhiu u; va u; 1a khong trong quan. Noi
bang thuit ngr, day la gi thiét vé khong coétwong quan chibi, hay lakhong co tr
twong quan Diéu nay cé ngta la i cacX. d& cho, cado léch aia kit ky hai gia ti Y tur
gia tri trung binh @a chiingdéu khéng béu hién kiéu nhr d3 mé & & trén hinh 3.6a va
3.6b. Trén hinh 3.6a tad cacu twong quan ddng bién, mot gia ti u duong dugc ¢
boi mot gia ti u duong hay la ndt u am € c6 tr mot gia ti u am. Trén hinh 3.6b, cac
lai twong quan nghich, mot gia ti u duong < tiép theo i mot u am va ngoc lai.

Néu cac nhdu (cacdd léch) tuan theo céc i he théng nhr 1 cac kéu trén hinh
3.6a va bdd la trong quan chdi hay la tr tuong quan, va cai magthlet 5 doi hoi la sr
Vang mit cua cac kéu trong quan nay. Hinh 3.6c thing khéng co6 Kiu hé théng di véi
cac u, daid no6 ch tuong quan zero (khdngrdng quan).

+u| +L|I
e%®
..
-Y; e +u; -y, * g ° +u;
e o o e
° .o-‘ W o :.
-Y; -u;
(a) (b)
+l_|I
- ®e
3 ..}0 e o
. °® ©
-Y; .' ° |® o .o +u
22 oo
_u|
©
Hinh 3.6

Céc kéu twong quan gira cac nhéu. (a) trong quan chdi dong bién;
(b) twong quan chdi nghich ben; (c) trong quan zero.

Damodar N. Gujarati 14 Bin dich: Bing Tam
Hiéu dinh: Hao Thi



Chuong trinh Giing dhy Kinh té Fulbright Céc plwong phéapdinh krong Kinh té lwgng oo Sb - 3"" ed.
Baidoc Ch 3: M6 hinh Bi quy hai bén: vin dé wéc
lugng

Tam quan tong toan din cia g thiét nay § duoc giai thich ky cang trong
Chuong 12. Nheng ta c6 th giai thich né king turc giac nhr sau. Trong ham PRRia
ching ta; = B + BX: + up) ta cho ing u; va u.1 la trong quanddng bién. Thi'Y, khéng
chi phu thugc vaoX; ma con ph thusc vaouy.;, U.1 cung \bi mot vai axr mé rong € dinh
ra u. Tai giai doan phat trén nay @a ddi twong nghién @¢u, bing cach dn ching g
thiét 5, ta noi #ing ta § xétanh hrong co tinh B théng, réu cd, @a X va Y; va khoéng
quan tamién cacanh hrong khac co th tacdong dén Y nhu 1a két qua cia cac r tuong
quan co6 th cé gita cacu. Thé nhung, nhr da ru ¥ & Cheong 12, ta & thdy cac trong
quan gira cac nHu € dugc dua vao phép phan tich mhhé nao, va cung i két qua
nao.

Gia thiét 6: Pong phwong sai zero gira u; va X;, hay 1a E@,X) = 0. N6i chung,

cov(u, , X;) = E[u, —E(u)I[X; — E(X)]
= E[Ui(Xi —E(Xi))], ViE(ui)=0
=E(u, X;) - E(X,)E(u;), viE(X)1a khéng ndu nhién
=E(, X)), VIE(u) =0
=0, boi gia thiét
(3.2.6)

Gia thiét 6 phat béu réng nhEu u va cac bin giai thich X Ia khong trong quan.
Ly do cin ban cho gi thiét nay nhr sau: Khi béu thi ham PRF trong (2.4.2), ta chmg
Xvau (dai dién choanh hréng aia #it ca cac bén bi bo qua) céanh hrong rleng (vab
sung) &i Y. Thé nhung, réu X va u c6 trong quan, ta khéng éhnaodanh gia caanh
huong aia mbi bién t6i Y. Dodo, réu X vau la twong quan dong, X ting khiu ting vax
giam khi u giam. Tuong tr, néu X va u 1a trong quan amx ting khiu giam va X giam
khi u tang. Trong ndi trudng hop, $ rat kho khin dé tach bi anh hrong aiaX vaulén.

Gia thiét 6 dwoc dapung mdt cach tr dong réu bién X 1a khéng ndu nhién va khi
gia thiét 3 duoc ap ang, trong toong hop d6, cov(u,X)=[X; E(X.)]E[u E(u)] 0 (tai
sao?) Nieng boi vi ta cho &ng bén X cua ta khong chla khéng ndu nhién, ma con gi
thiét 1a cac gia frcd dinh trong cac @u lap lai*2 , gia thiét 6 khong phi la gioi han dbi
v6i chlng ta, naiugc néu ray day ch dé cho thiy riang ly thuyét hoi quy da duoc trlnh
bay trong Kt qua suy dén logic € vin dang tim chi réu cacX la nciu nhién, mén 1a
chiing ladoc 1ap, hay it ra 1a khéngrbng quan i cac nhéu u®>. (Ta $ kiém tra i qua
nay khi kéo 6i long théét 6 trong Phn 11).

12 NHc lai ring khi thudwoc miu nhr dugc trinh bay trén Bng 2.4 va 2.5, tda git cho cac gia rX 1a nhr
nhau.

** Nhu ta € thao luan & Phin I, néu cacX la ndiu nhién nling phan b doc lap voi u, cac tinh cht cua
hamuéc leong nho nhat da thio luan ngin gon viéc tiep tuc dugc ap ding, nhing réu cac bén ngiu nhién
X chi la khong trong quan di u;, cac tinh cht cua hamuoc legng binh plrong ©i thicu thong throng OLS
chi duiing khi réu kich & mau that I6n. Tuy nhién, 4i giai doan nay, khong an thiét phai sa by vaodiém ly
thuyét nay.
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Gia thiét 7: Sb lwgng cac quan sét n phi [én hon sb lwgng cac thong 8 dwgc wéc
lwong. Mot cach khac, &luong céac quan sat n piHén hon s luong cac bén giai thich.

Gia thiét nay khong B 1a vo throng vo pht nhe ta c6 tié thoang ngh Trong vi
du gia dinh aia Bang 3.1, hayuong trong ta ch cd cip quan sattau tién choY va X (4
va 1). Tr quan satton nay, khdng c6 cach naé udc luong haidai lvong chra biét B va
L. Ta @n it nHit 1a hai @p cac quan séaté udc luong haidai luong chra biét. Trong
Chuong sau ta&thay tam quan tong arc ky cia gi thiét nay.

Gia thiét 8: Sw bién thién trong cac gia ti X. Cac gia t X trong bt mau cho terée
khélrlg ti¢ tat ca déu bang nhau. NGi theartngr ky thuat, var(X) phai la mot soduong hiru
han™".

Gia thiét nay ding khdng phi 1a vé throng vo pht. Hay nhin vao plrong trinh
(3.1.6). Neu tit ca cac gia tr X déu la dong nHit, thi X, = X (tai sao?) va ru $ cia
pheong trinh nay & béng 0, nén khong thtinh duoc B va dodo c Bi. Mot cach toc
giac, ta §n sang thy vi sao g thiét nay bi quan tong. Nhin vao vi d chi tiéu tiéu dung
trong giadinh ¢ Chuong 2, r@u nhr c6 sr bién thién &t nho trong thu np giadinh, ta 8
khong thé giai thich nhéu vé sy bién thién trong chi tiéu tiéu dun@oc gia nén nié rang
su bién thién trong & Y va X la diéu thiét yéu dé sir dung phép phan tichdhquy nhr 1a
mot cong @ nghién ¢u. Noi ngin gon: cac bén phai bién doi!

Gia thiét 9: Md hinh héi quy dwoc xacdinh mdt cachding dan. N6i cach khac, trong
cac mo hinhiugc sr dung trong phép phan tichub nghém khong codg thién léch
hoidc sai $ dic trung.

Nhu ¢4 dé cap ¢ Phan Gisi thiéu, phrong phap lan kinh € luong @ dién gia thiét
diéu an y, réu khong phi 12 16 rd, ing mé hinhiuoc sr dung dé kiém dinh mot Iy thuyét
kinh ¥ 1a “dugc xacdinh mdt cahding dan”. Gia thiét nay co thk duoc giai thich mbt
cach khong chinh tit nhr sau. Mt sy diéu tra kinh & luong bit dau véi viéc dinh rd
mot md hinh kinh& lwong trén © so hién twrong éin quan tam. Nt s cau i quan tong
phat sinh trong ¥c xacdinh mjt mé hinh cé thla: (1) Nhrng bén nao néniugc bao
gom trong md hinh? (2)athg ham & caa md hinh nh thé nao? N6 tugn tinh theo céac

1 Phrong sai niu caa X 1a

—X)2 N
var(X) = Z(i:lilx) trongdo n la &y mau.
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théng $, cac bén hay 1a @ hai? (3) Ta&dit cac gh thiét co tinh xac sit nao @ Y, X,
vauy; khi dua chang vao mé hinh?

D6 la nhirng cau bi cuc ky quan tong vi nhr ta € chi rad Chuong 13, ing cach
bo qua céc lBn quan tong ra kidi md hinh, hay Bng cach chn dang ham 8 sai, hay la
bang cachdit cac ga thiét ngiu nhién sai cho cac &i cia md hinh, tinh B lec ddng
din trong cach @i thich i quy uéc lwong £ mangdd nghi vin cao.bé c6 am giac
thuc @ didu nay, ta hay tham kb duong cong Philips trén hinh 1.3, (cho |a tacHai
mé hinh sautay dé mé & mdi lién quan o s gira ti 18 thay doi tién lwong va t 1 that
nghip:

Y, =a,+a,X, +uy, (3.2.7)
Y, =4 +ﬁ2[xij+ui (3.2.8)

trongdo Y; 1a ti 1¢ thayddi tién luong vaX; la ti 18 that nghigp.

M6 hinh 1oi quy (3.2.7) la tugn tinh theo cac thdondghs/a céac bin s trong khi
(3.2.8) la tugn tinh theo théngds(do do6, 1a mé hinh &i quy tuyén tinhddng \6i dinh
ngha aia ta) nleng phi tuyén tinh trong bin s X. Bay giv ta xét hinh 3.% cuji trang.

Néu mé hinh (3.2.8) 1a mé hinhtdng” hay 1a mé hinh “tic” thi sr lam thich
hop md hinh (3.2.7) vao céatiém phan tan trén hinh 3.% sho ta cac g bao sai: Gia
haidiém A, B d6i véi gia tri bat ky X; cho trrge, md hinh (3.2.7)&udc lrong qué cao gia
tri trung binh tiee caa Y, trong khi¢ phia trai éa A ( hay phia pii caa B) no § udc
lwong thip (hay laude eong cao, khi ndi & tri tuyét doi) gia tri trung binh tirc aia v.

Vi du trén chinh la minhda cho cai gi 1a o thién léch dic trung hayla sai $
dic trung; do thién Bch ¢ day c6 1a do cbn dang ham 8 sai. Ta & thdy cac lai sai $
dac trung khéc trong Giong 13.

That khéng may la trong trc %, ngroi ta hiém khi biét cac bén dangdé dat vao
mo hinh hay la cac hatdung dia mé hinh hay la cacégthiét xac sdt ding W& cac bén
nhap vao md hintidi vai ly thuyét nén tang kiém tra ax thé, (vi du nhue sy danhdai giira
ti 1¢ thayddi tién thuong va t 16 thaydoi that nghiép kiéu Phillips) c6 tl khdngdu manh
hay wing chic dé tra 16i cac cau bi trén. Dodo, trong thrc hanh, cac nha kink tuong
phai st dung mdt sy phan quit naodé khi chon s lwong céac bdn nhap vao md hinh va
dang ham @a mo hinh va ph dat ra vai g thiét vé ban chit ngiu nhién ca cac bén
trong mé hinhbé md rong, cé vai cach thva sai naaid lién quandén viéc chon md
hinh “dGng” cho phép phan tichith nghtm *®

15 Nguoi ta c6 thé tranh céi gi 1a “ kiém dit liéu” nghia 1a, thr mdi m6 hinh c6 tA véi hy vong ring it nhit
s3 ¢O it dit lieu t6t, DS 1a vi sao ma nd la #tiyéu ma co vai ly do kinhétlam @ s cho md hinhtwoc
chon va hit cir sy bién tiu nao @a md hinh @ng cin cé s phan xét ¥ kinh € naodo. Mé hinhdic bigt
thuan tdy co ti rat khé ma phan xét trérén oo s 1y thuyét hay la prori. Ngn gon hon, Iy thuyét nén la o
s cho phépréc leong.
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N

°

Ty 1 thay d6i tién luong

Ti 1€ that nghiép %

o

Hinh 3.7 )
Céacduong cong tuyn tinh va phi tugn tinh Phillips

Néu diéu phan xétiugc doi hoi trong viégc chon md hinh thidiéu gi cn thiét doi
véi gia thiét 9? Khong én di vao chi tét & day (xem Clrong 13), gi thiét nay c6 nit &
d6 dé nhic nhy ta fing phép phan tichoh quy cia ta, va daio, két qui dya trén phép
phan tich nay la cdiéu kién kém theo & mo hinhdugc chon vadé bao trdc cho ta
ring ta nén suy ngfthat can than khi thiét 1ap cac mé hinh kinhétluong, dic biét 1a khi
ma c6 tk cé nhéu hoc thuyét canh tranh cung&mubn giai thich mdt hién twong kinh €,
nhu ty 1€ lam phat, hay la nhuda \é tién, hay véc xacdinh gia ti can ting hay gia tr
can king thich lop cia & phiéu hay trai ph%u Vi vay, nhr sau nay tasthay, viéc xay
dung mé hinh klnh@tluong throng nghiéng & phan nglé thuat hon 1a khoa bc.

Viéc thio luan ve cac g thiét co s cia mo hinh Bi quy tuyén tinh & dién aia
ching tatén day la hoanat. Rit quan tong dé luu y ring #t ca cac gh thiét nay ch gan
lién vsi ham PRF ch khéng gin vsi ham SRF. Nhing ding thit tha i khi quan sat thy
rang phrong phéap binh piong i thiéu d& dé cap ¢ trén hi ¢ vai tinh cht tuong tr nhr
cac gi thiét ma ta phi dat vé ham PRF. Vi d, viéc tim ra &ng Y G, =0, va vi \ay
0 =0 la gibng wi gia thiét E(u,|X;) =0. Ciing gibng nhr vy, viéc tim ra ) G, X; =0
ciing trong tr vai gia thiét cov( y,X ) = 0. Ciing c6 ti¢ luu y raing phrong phéap binh
phueong ©i thiéu do iy ¢b ging 1a “pho n” naodd aia cac gi thiét ma ta phi dat cho
ham PRF.

Puong nhién, ham SRF khéng lam phinkcho #t ca cac gi thiét cia md hinh
hoi quy tuyén tinh & dién. Nhr ta € chi ra sau nay, gt ducov( y,u ) = 0 do ga thiét,
s& khongdung sr thuc rang cov( y,u ) cia miu=0 (i#]). Thuc ra, ta & chi ra sau nay

Bin dich: Bing Tam
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rang mic du phn dr khéng chi la tr trong quan ma chadng con coyping sai ¢a sai $
thayddi (xem Chrong 12) .

Khi budc ra ngoai md hinh hai & va xem xét cac mé hinrbihquy da bin,
ngHa |&, mé hinh ala nhéu bién hdi qui doc 1ap, ta phi bd sung cac githiét sau.

Gia thiét 10: Khong c6 tinh da ojng tuyén hoan toan Ngtia lakhong c6 cac B
tirong quan tugn tinh hoan toan trong cacdui dé gidi thich.

Ta € thao luan Vé gia thiét nay & Chueong 7, khi néi ¢ cac md hinh &i quy da

bién.

Céac md hinh g thiét nay thuc té dén mirc nao?

Cau hbi dang gia & triéu do la la: Tat ca cac gi thiét nay c6 tinh thc tién nhr thé nao?
“Tinh thuc tién caa cac gi thiét” 1a cau Wi rat xwa aia triét ly trong khoa hc. C6 ngroi

lap luan ring khéng @én thiét phai ¢é y xem cac di thiét co tinh thee tién hay khéng. 8
viéc ndo 8 1a cac @ bao dra trén cac gi thiét nay. Milton Friedman 1a ngyi duoc chi
y, trong Iuin dé vé “tinh khdng thich kp cia cac gi thiét”. Theo éng, tinh phi tic tién

cia cac gi thiét chinh 1a céacdi thé tich arc: “Pé tré thanh quan tng ... Mbi gia thiét

phai la diéu gia déi trong cach méattrong chinh cac githiét caa n6.™®

Nguoi ta khong ti tan thanh hoan toarsivquandiém nay, nleng ding nén nhc
lai rang trong ndi nghién @u khoa lhc bit ky, tadua ra cac di thiét nhit dinh boi vi
ching 1 tro sy phat trén cia cac ch thé trong cac boc xa ton, chr khéng phi vi
chiing @n cé tinh thrc tién trong @m giac &ng chingdp lai thuc © mot cach chinh xac.
Nhu mot tac gh da viét “... Néu nhr tinh don gian 1a ti€u chdn mong mén cia mbt ly
thuyét tét, tt ca cac ly thuyt tot déu ly twong hod vaton gian hoa nét cach manh ét.*’

Mot phép trong tr c6 thé co icho day. Cac sinh vién kinhétduoc giéi thiéu
chung ¥ mé hinh éa sr canh tranh hoan 4o treéc khi ho duoc giéi thiu vé cac mo
hinh anh tranh khéng hoanab nhr & canh tranhdoc quyén va anh tranh nhém, & vi
cac y tBm an xuit phat fr mé hinh nay &lam cho tatanh gia ét hon cac mé hinhanh
tranh khéng hoanao, khéng phi vi moé hinh anh tranh hoan 4o mang tinh tac tién
can thiét. M6 hinh Bi quy tuyén tinh & dién trong kinh & luong 1a trong duwong Wi mé
hinh @nh tranh hoando trong ly thugt vé gia!

Trong K hoach aia ta,diéu cin lamdau tién & tim hdu cac tinh cit caa mé hinh
héi quy tuyén tinh & dién mot cach ly trong, va sawd, trong cac cliong sau & xem xét
that sdu Engdiéu gi € xay ra réu nhr mot hay vai ga thiét trong mo hinh &i quy tuyén
tinh o dién khongduoc thuec hien. O cwi chuong nay, trong Bng 3.5 chung toi cung
Cap mot chi dan dé mdi nguoi quan tam co thtim diéu gi xay ra Wi md hinh i quy
tuyén tinh @ dién khi mot gia thiét riéng naaté khéngduoc thai man.

Mot ddng nghép da cH cho téi ing khi ta xemdi mét cdng trinh nghiénia cia
nguoi khac naodd, ta én phai xem xét cac gi thiét nha nghién eu dit ra cé thich bp

16 Milton Friedman,Essay in Positive Economigkuan van vé& Kinh t& hoc Thyc ching), University of
Chicago Press, Chicago, 1953, trang 14

" Mark Blaug, cén The Methodology of Economid®r How Economists Explain (lebing phap lan caa
kinh t luong: hay cac nha kinlé tuong giii thich nhr thé nao, 2° Edition, NXB Cambidge University
Press, New York, 1992, trang 92.
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Véi dir lidu va \in @& khong. Rit thuong Xy ra trong hyp khi cdng trinhdd phéat hanh
dwa vao céac githiét an tang ¢ van dé va d liéu, ma vin dé va dr liéu nay chra chic la
dang va no sinh ra caesc luong dra trén cac @i thiét d6. R ton, ngroi doc c6 kén
thirc nén nhn thic dang & van &, va lra chon cach tép cin nghiém kkiic cac cong trinh
nghién ¢u. Cac gi thiét liét k& trong Bing 3.5 § cung ép mot danh sach kim tradé
huéng din cac nghiénieu cia ching ta véé danh gia nghiénieu caa ngroi khac.

Vi mot bude nhd quay hi, bay giy ta €in sang nghiénau md hinh Bi quy tuyén
tinh @ dién. NGi riéng la ta mén tim ra cadinh chat théng ké caa cac binh pkong Bi
thiéu théng thrdng OLSduoc so sanh & cactinh chat bing $ ma tada thao luan trudc
day. CAc tinh cit thng ké @a binh plrong ©i thiéu thdng theong dra trén cac gi thiét
cia mo hinh Bi quy tuyén tinh © dién da duoc thio luan va gir gin trongdinh Iy
Gauss-Markov néi tleng Nhrng treée khi quay ¥ Vai dinh Iy nay,dinh ly cung ép ar
cong nfan ly thuyét vé tinh pté bién cia cac binh plrong ©i thiéu thong throng, dau tién
ta cin xéttinh chinh xachay lacac sai  chuin cia cac phémdéc lugng binh plrong
t6i thiéu.

3.3 TINH CHINH XAC HAY LA CAC SAI S O CHUAN CUA CACH UOGC
LUQNG BINH PHUONG TOI THI EU

Tu phuong trinh (3.1.6) va (3.1.7) tady ré cacudc lwong binh plrong i thiéu 1a ham
cia cac @ lieu mau. Nheng vi dr liéu c6 khi ning € thaydol tir mau nay sang @u khac
nén caardc lugng ding thaydéi tir viéc do. Vi vay, cn thiét co dai legng do “do tin ciy”

naodo hay latinh chinh xac caa cac hanmwéc luong [31 vé[i’z. Trong mén thng k&, tinh
chinh xac éa mjt uge lugng naodé dugc do boi sai $ chuin cia nd®. Cho céc gi thiét

Gauss nh trong phu luc 3A, Phin 3A.3 ch rd cac sai & chuin aia cacudc lwong binh
phuong Hi thiéu thong tlrong OLS, ta thuduoc nhr sau:

2

~_ O
var(B,) = inz (3.3.1)
g)=—2 3.3.2
sd(3,) S (3.3.2)
RS
var(,é’l Z X (3.3.3)
s€(3,) = LY, (3.3.4)

Z 2
trongd6 var la phrong sai vasela sai $ chuin va trongdo ? 1a phrong sai cadiéu kién
khéngdoi hay phrong sai laing $ cuau;, trong ga thiét 4.

18 Sai $ chuin khong 1a gi nbng do léch chuin caa sr phan pbi mau cia hamudc hrgng, va s phan pli

mau cia cac hamrse lwong don gian 1a xac st hay phan pbi tin $5 cia cac hamede hrong, nghia 13,
phan ploi cua mdt bo cac gia tr hamudc rong thuduoc tir cac miu cling & tir mot tdng thé cho tirée.

Céc phan pbi mau duoc st dung dé rit ra Kt luan vé cac gia tr cia cac thongdétong th trén @ so cac
gia ti hamuéc rgng dugc tinh & mét hay nhéu mau ( Chi tét hon, xem Pl lyc A ).
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Trir dai luong &°, tht ca cac $ luong nhip vao phrong trinh tréntéu c6 thé tinh tr
dit liéu. Nhr da ch rad muc 3A, Phin 3A.5,5 ty ndduoc tinh ing cong tirc sau:

L (3.3.5)
" n-2 o
trongddé 42 la hamudce lugng binh plrong ©i thiéu théng theong OLS @a gia ti thuc
nhung chra bét s* va trongdé n-2 la sb bac ty do (df) ,» 67 1a tng aia binh plrong
phin dur hay laténg binh phuong ciia cac ptin (RSS)™.
Néu da bét > (7, 6%co theé tinh duoc & dang. Y 07 tw n6 co ti duoc tinh tr
(3.1.2) hac tir biéu thrc sau (xem aimng minhg phan 3.5)
Y=YV -BYK (3.3.6)
So sanh §i phuong trinh (3.1.2), phong trinh (3.3.6) 4t dé sir dung, vi n6 khéng
doi hoi phai tinh toan(, cho ndi quan sat rc du cac tinh toan nag st cé ich trong &
phai cia chinh né (niata € xem trong Chlrong 11 va 12).
X,
Vi B, = 2 %Y
RS

dang biu hién thay tf¢ cho vic tinh >0 la:

~2 2 ( Xiyi)2
Y=Yy _ZZ—Xf (3.3.7)

Nhan tt¢, luu y ring cin bic hai drong aia 62:

20 (3.3.8)
n-2 h
dugc biét nhr sai $ chuan ciia wéc lwgng. N6 don gian 12do léch chun dia céc gia fr
Y so Wi duong hoi quy uéc lrong va né tirong dugc sr dung nhr la dai qung do “do
thich hyp” cuaduong hoi quy uéc luong, rHi dungdd £ dugc thio luan trong Phn 3.5.
Truéc day, ta lru y ring, cho twéc cacxi, s dai dién cho plwong sai @iéu kien)
cua G haidai luong u; va Y;. Vi vdy, sai $ chuin cia sr uéc Iuong co tit goi 1a do lech
chuin (diéu kién) aia u; vaYi. Buong nhién, nix thdng thlr(mg,‘Sy vasy ¢ dai dién twong
ung cho plrong sai khéngtieu kién vado Iéch chidin khdngdicu kién cia y.

' Thuat ngt sb bac tw do nghia 1a $ luong ©Nng wng cac quan sat trongam (= n) trir di s6 rang bc hay
gidi han doc lap (tuwn tinh )dit vao cac quan séb. NG6i cach khac, né 1&duong cac quan sélioc lap &
bén ngoaidng $ n lan quan sét. Vi truoc khi tinhduge RSS( éng binh plrong aia cac phn dir) theo

(3.1.2), plai tinh dugc ,6’1 va ,6’2 Hai gia ti voc lwong naydat hai gisi han vao RSS. Cho nén, 82 chr

khong plai n quan satu do dé tinh RSS. Theo 16 gic nay, trong RSS tuy 3 bén ta € con-3 bac tr do,
va cho mé hintk bién md hinh & con-k bac ty do. Quy &c chung la bc ty do =n - 6 lwgng cac théng&®
duoc udc hwong.

Damodar N. Gujarati 21 Bin dich: Bing Tam
Hiéu dinh: Hao Thi



Chuong trinh Giing dhy Kinh té Fulbright Céc plwong phéapdinh krong Kinh té lwgng oo Sb - 3"" ed.
Baidoc Ch 3: M6 hinh Bi quy hai bén: vin dé wéc
lugng

Luu y cacdac tinh sautay aia phrong sai (vi My, cia ¢ sai  chuin) cia 3, va

A

B,
1. Phrong sai @a B, ty 1é thuan voi s> nhung ty 16 nghich Wi fo . Ngha 14, du cho

trugc s, sy bién thién @a X cang bn thi phrong sai ¢a [3’2 cang nb, dodo, tinh
chinh xac aa b, uéc luong duoc cing € ting. Ngin gon hon, réu cho tuéc 7, néu

c6 ar bién thién thrc sar doi vai cac gia tr X (coi lai gia thiét 8), b, co the duoc xac
dinh chinh xac bn 1a khiX; khéng bén thién thrc ar. Ciing nhr vay, cho tréc fo

, phrong sai @a s® cang bn thi phrong sai Ga b, cang bn. Luu y ring, khi @ maun

ting thi $ luong cac 8 hang trong éng > x* <& tang. Vi khin ting thi tinh chinh
Xac ma wi né £, uéc lugng duoc ding € tang (Tai sao?).

2. Phrong sai @a 3, ty 1¢ thuan v6i s va D X?Z nhung ty & nghich wi > x* va kich
thuéc n caa mau.

3. Vi 3, va B, la cac hamrée hrong, chiing & khong chi bién déi tir mdu naydén mu
khac, ma ngay trong én mﬁq cho tiée, chic chin ching 8 phu thuge Ién‘ nhau, 8
phu thugc nayduoc do hoi dong phrong sai gira chungbicu naydugc de cap den
trong phu luc 3A, Ptan 3A.4, nhr sau:

Cov(ﬁli :éz) = _ivar(ﬁz)
o (3.3.9)
X(ZA

Vi la phrong sai @a not bién bit ky var (5,) ludn ludn drong, bin chit cia dong
phrong sai giraB, va3, phu thusc vao du aiaX . Néu X duong, thi theo cong
thirc, ddng phrong sai § am. Vi vy, néu h¢ sb goch, duoc wic lwong cao(ngha la
do doc rat doc), hg 5 tungdd By s duoc wdc heong thip (nghia la tungdd goc < rat

nho). Sau nay,dac biét trong Chrong 10 \é tinh da adng tuyén), ta § thdy rd loi ich
cua viéc nghién éu ddng phrong sai gira cac & sd hoi quy duoc wdc hrong.

Cac phrong sai va cac sabhuin cia cac B sd hoi quy uwoc luong € dua ngroi
ta den viéc phan xét & tinh thrc tien aia cactdc luong nay nlr the nao?bay la \an dé
trong suy din thong ké va né &dugc dua vao Clrong 4 va 5.

3.4 CAC TiNH CHAT CUA HAM UOC LUQNG:
PINH LY GAUSS-MARKOV °

Nhu ¢4 dé cap trede day, khi cho tréc cac gi thiét cia md hinh Bi quy tuyén tinh &
dién, cac phémroc lugng binh plrong i thiéu dat vai tinh chat t6i uu haic 1a Iy trong
naodd. Cac tinh cht nay duoc chra dung trongdinh ly Gauss-Markov ndi tiéng. Bé
hiéu ly thuyét nay, ta @n xét tinh cht khdng thién léch tuyén tinh tét nhat caa ham

?° Tuy goi 1a ly thuyét Gauss-Markov nimg phép tinh @n dang cac binh prong i thiéu cia Gauss &y ra
truge (1821) phép tinham dung phlrong sai @c tiéu cia Markov(1900).
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udc Iuc;ng.21 Nhu da gai thich ¢ phu luc A, mot hamudéc luong, @i la hamudc lugng

binh phrong Bi thiéu théng throng aia 3, , duoc cho la hamrée lugng khong thiéndch

tuyén tinh 6t nhat (BLUE) cia b, néu nhr theodling caadiéu sau:

1. No latuyén tinh, nghia la ham tugn tinh @ia bién ngiu nhién, nix la bién phy thuoe
Y trong mo hinh &i quy.

2. NO lakhong thién léch, ngha la gia ti trung binh @a né hay la gia tky vong, E(,fS’2
), bing gia ti thuc . ’

3. N6 c6 phrong sai nlb nhat trong nhom &t ca cac hamudc lugng khong thiéndch
tuyén tinh; hamuréce legng khéng thiéndch wi phuong sai 6i thiéu dugc goi Ia ham
woc lwong hiéu qua.

Trong rbi dung i quy, n6 c6 th dugc ching minh Eng cac hamrdc lugng binh
phuong ©i thiu thong throng la hamréc lugng khong thiéndch tuyen tinh bt nhat.
bay la thrc chat ciadinh ly Gauss-Markov i tiéng, ly thuyét dé co tie dugc phat béu
nhu sau

Pinh ly Gauss-Markov: Cho tirdc cac gi thiét caa md hinh Bi quy tuyén tinh & dién,
cac hamrée lugng binh plrong ©i thiéu, trong nhém cac hambc lugng tuyén tinh
khéng thiéndch, co plrong sai nb nhit, ngha 1a ching la cac hambc lwong khong
thién Ech tuyén tinh 6t nhit.(BLUE)

Biang ching aiadinh ly nayda duoc phac ba trong Ph luc 3A, Phin 3A.6. Sr xam ntip
rong rai aadinh ly Gauss-Markovéstrs nén rd rang én khi tadi xa hon. & khong thra
khi mubn lwu y raing dinh 1y ndy c6im quan tong \ Iy thuyét ciing nhr vé thyc hanh??

Tat ca nhirng ¥ nghia nay co6 th duoc giai thich Bing hinh 3.8.

Trong hinh 3.8(a) td4 ch raphan phéi miu cia hamuac lwong binh plrong Hi
thiéu théng throng 3,, nghia la phan péi cac gia ti 1y bsi 3, trong cac tir nghiém Iy
mAu lap lai (nhic lai Bang 3.1).Dé thuan loi, ta gi thiét ring 3, phan pli déi xung
(nhiéu hon c6 té xem Chrong 4). Nhr cac hinhdua ra, trung binhi@ cac gia ir 3, , E(
[3,) bing gia ti thuc by, O day, ta néi B3, 1a hamudsc lwgng khong thiéndch cia by.
Trong hinh 3.8(b) ta fiy phan phi miu cia b,’, hamuéc lugng thay tit b, thu duoc
bang phrong phap khac (nghia la khonggplphueong phap binh plong ©i thieu thong
thuong). Pé tien loi, ta gia sir b, gidng nhr B3, 14 khéng thiéndch , nglia 1a trung binh
hay la gia tr ky vong aia chiing bng by. Tiép theo, ta gi st ring 3, vab,’ la cac ham

2! Ban doc nén tham ko phy luc A dé biét tim quan tong aia cac hamroc hrong tuyén tinh ding nhr

cach tho luan chung ¥ cac tinh cht mong mwn cui cac hamroc lugng thong ké.

22 Vi du: c6 th cho &ing mit két hop tuyén tinh Kt ky cia b nhr (by-2by), cé th duoc wéc hwong boi
(B, - 2/3,), v& hamudc lugng nay 1a BLUE. Chi &t hon c6 tié xem cén Introduction to Econometrics

(Nhap mén Kinh & luong) aia Henri Theil, Prentice Hall, Englewood Cliffs, Nelgrsey, 1978, trang 401-
402.
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wéc lugng tuyén tinh , nglia 1a chdng 1a cac ham téry tinh @ia Y. Ta € chon hamudéc
lugng nao:f, hayb, ?

Dé tra 1oi cAu ki ndy, ta clbng hai hinh nay I&n nhau wlrén hinh (3.8)(c). Rd rang la
mic di 3, vab,” déu 1a khong thiéndch, phan pbi ciab,” phan tan bn hay 1 tii rong
hon so i phan pldi cua [3’2 xung quanh gia titrung binh. Noi cach khac, pbing sai
cuab, rong ton phrong sai aﬁa[}z. Bay giy, cho tréc hai hamuréc lwong, déu la khéng
thién Ech va tugn tinh, ta &n chon hamudc lwong Wi phuong sai nd hon vi nd § gan
véi b hon 1a ham thay th NGi gon hon, ta nén cbn hamudsc lrong khong thiéndch
tuyen tinh 6t nhat.(BLUE).

o B
) =B,

(a) Phan ph6i miu cia B,

E (R,

*

—® [32
EB:) =B,

(b) Phin phoi miu cta BY

(c) Phan phdi mu cda B, va B,

Hinh 3.8
Phan plbi mau cia hamudéc luong binh plrong i thiéu
thong throng B,va hamudsc lugng thay ti b,
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Céc tinh cht théng ké ma ta wa thio luan duoc biét nhr 14 cactinh chat mau
hitu han: CAc tinh cht nay tfha man mong min vé ¢ mau, trén gn ting aia cac ham
udc lugng. Sau nay tagscO dp xét cadinh chat tiém can, ngha la cac tinh ¢t chi ap
dung réu c¥ caa Mau rat 16n (ngha la vd han). Mot sr thao luan chung ¢ cac tinh cht
mau hiru han va mu lon cia cac hamrée luong dugc dua vao ph luc A.

3.5 HE SO XAC PINH r?: DAl LUQNG PO “SU THICH H QP”

Chodén giv ta dd dé cap dén vin dé udc lugng cac B sd hdi quy, cac sai& chuin cia
chang, va mt sj tinh chit cia ching. Bay @i ta xétdén sir thich hep cia cacduong Hoi
quy thich lop v6i bo dit liéu ; nghia [a, tastim ra ng dudng hHi quy mau < thich hop
“t5t” nhu thé nao i dix liéu. Tir hinh 3.1 rd rang |a ta cédhhu dugc sr thich lyp “hoan
hao” néu nhr tit ca cac quan satam trénduong hbi quy, nhrng tedng hop dé that hiém.
NGi chung, & c6 vail, duong va vail, am.biéu ma ta hy yng la nhing pHin dr xung
quanhdudng hoi quy ndy & cang nib cang 6t. Hé sb xac dinh r? (truong hop hai bén)
hay 1aR? (hdi quy da bén) ladai lwong cH cho ta #ing duong Wi quy mau thich kp tot
nhu thé nao \6i dit liéu.
Truéc khi chi 1 r? duoc tinh nhr thé ndo ta hay xétusgiai thich cé tinh khai pha

ddi voi r? bang d thi, d6 1a phwong phapdd thi Venn, hay & Ballentine nhr trén hinh

©

(c)

-

(f}

(a)
(d)
, Hinh 3.9
Quandiém Ballentinedsi véi r% (@) P = 0; () r* = 1
Trong hinh nay vong trol twong tning cho bén thién trong kin phy thuse Y va

vongX tuong tung cho bén thién trong ki giai thich X**. Vang cléng Ién nhau a ha
vong tron (vungdi) chi rd phram vi mado bien thién trongY dugc giai thich ki bien

2 Xem cibn “Ballentine: A Graphical Aid for Econometric@Ballentine: Mot hd tro bing dé thi cho Kinh
té lugng) aia Peter KennedyAustralian Economic®apers, Vol. 20, 1981, 414-416. Tési Ballentine
xuit phat tr huy héu bia Ballentine i tiéng Vi cac vong cé no.

24 Thuat ngir bién thiénva phirong saila khac nhau. Bn thién 1a éng cac binh plong aia do léch gita
bién 5 vai gia tri trung binh aéa né. Plrong sai 1a éng cac binh plong chia cho &c ty do thichirng. N6i
ngin gon, phrong sai ling bén thién chia cho4r tr do (df)
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thién trongX (cho la theo héng hoi quy cac binh plong ©i thiéu théng theong OLS).
Pham vi viing cldng 1&n cangdn, do bién thién trongY dugc giai thich ki X cang bn. r?
don gian la dai luong do bing $ cho viing i nay. Trong hinh, khi ta di chay tir trai
sang phi, vung Bi tang din ngha l1a ¥ I¢ bién thién tronnguoc giai thich ki X lién tuc
ting. N6i ngin hon r? tang. Khi khéng cé vungdt, r? ré rang ing 0, nlng khi vung 6|
d& hoan cmh, r? bing 1, va 100%6 bién thién @a Y dugc giai thich bsi X. Ta tHiy ngin
gon raingr? nam gitta O va 1.
Pé tinhr?, ta lam nix sau. NHc lai rang:

Y =Y+ (2.6.3)
hay la trong dng do léch:

Y, =¥ +G, (3.5.1)
trong do da sr dung (3.1.13) va (3.1.14). Binh péng (3.5.1) cho & hai v va Ry téng

dbi véi mau, ta co:
Z Yi2 =Z 9i2 + Zaiz + 22 V.,
:ny +Zﬂf (3.5.2)
:égzxiz +Zai2

vi Y0, =0 (tai sa0) vay, = B,

Céc tng khac nhaui@ cac binh plong xuit hién trong (3.5.2) c6 thduoc md
ta nhr sau: ) y7 = > (Y, -Y)? =do léch ®ng cng aia gia ti thuc cia Y so i trung
binh miu aia ching, n6 cé thduoc goi 1a tong binh phwong toan phan (TSS).

A~ = 2 ~ _ ~

DYDY =Y) =D, —Y)2 = B> %2 =chénh &ch aia gia ti uéc luong aia Y
véi trung binh @a chﬂngﬁ? =Y), n6 c6 thk duoc goi mot cach gn dang la tng aia cac
binh phrong do i quy [ngha la do (cé&c) I giai thich] hay ladwoc giai thich byi hoi

quy, haydon gian tong binh phwong giai thich dwgc (tong binh phwong hoi qui)

(ESS). > u? =phén dr hay la bén thiénkhong gidi thich cua gia ti Y véi dudng hoi

quy, haydon gian laténg binh phwong phin du (téng binh phirong sai $ (RSS). Vi
vay, (3.5.2) la:

TSS = ESS + RSS (3.5.3)

va cH ra #ing, d6 léch ©Hng dng trong cac gia tY duoc quan sat sodi gia tri trung binh
c6 the dugc phan ra hai gm, mot phan 1a doduong Hbi quy va pfan khac la do s bit
budc ndiu nhién vi khdng pii tat ca cac quan sat tic & Y nam trénduong thich lp.
Mét cach hinh b, ta c6 hinh 3.10:

Bay giv ta chia 2 ¢ (3.5.3) cho TSS, tdiroc:
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Z(Y: _V)z + Zaiz

2=V XY -Y)?

L _2(M-Y) _Ess
S, -Y)? TSS
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r2_1_ zﬂiz
- _7\2
2. (Y -Y) (3.5.5a)
. RSS
“1 Tss

. = Do phdn du

SRF: Ham Héi qui miu

B +B.x,

Y, =Y = Do héi qui

_ Hinh 3.10 i
) Sy chiado bien thién aia Y| ra hai thanh phn

SO luong r? dugc xac dinh nhr vay goi la h¢ so xac dinh va ladai luvgng dugc s dung

chungde do tinh thich lpp tt cia duong hoi quy. Bang 1oi, yz do ty s hay la plan tram

cua dg léch ong aing trong Yduoc gigi thich byi mo hinh lai quy.
Ta lwu y 2 tinh ct caar®

1. N6 la $ khéng am (i sao?)

2. Giéi han cia né0<r? <1.r? bing 1 nghia |4 hoan toan phiop, ngha Ié\?i =Y, voi
mdi i. G diu khac,r? = 0 ngha 1a du té naodi nira (ngha 1a 3, = 0) ciing khéng c6
lién quan gira bén hoi qui phu thude va bén hdi qui doc 1ap. Trong teong hop nay,
nhue (3.1.9) chird, Y, = B, =Y, ngha I3, dr bao 6t nhit cia gia ti Y bit ky don gian
la gia ti trung binh éa nd. Vi \y, duong hdi quy s 1a dudng nim ngang so & truc
X.
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Tuy r? c6 thé dugc tinh tire tiép tr dinh ngha trong (3.5.5), n6 cé éhtinh dugc
nhanh lon tr cong thirc sau:

» _ ESS
TSS

D5
Z:yi2
ﬁzzzxiz (356)
B ZYiz
— 2 ZXiZJ
ﬂz(z%z

Néu ta chia & tir sb va miu $ cua (3.5.6) cho & mau n (hayn-1 néu 6 mau nhp), ta co:

r

r2 :[;g[z—sz (3.5.7)

trongdé S vaS? twonging la cac phong sai ndu cia Y vaX.
Vi B, =3 xy; /D> %, phrong trinh (3.5.6) c6 thbicu thi nhr 1a

- —ézxi(zyl )y? (3.5.8)

I,.2

va beu thac trén c6 th tinh & dang.
Cho tréc dinh nghar?, ta cé té biéu thi ESS va RSS4 duoc thio luan trudc
day nhr sau:

ESS =r?[TSS (3.5.9)
= rzz Yi2 o
RSS =TSS -ESS
= TSS(1-ESS/TSS) (3.5.10)
= Z yi2 [-r?)
Do d6, ta co th viét:
TSS =ESS+RSS

(3.5.11)

Zyi2 = rzz yiz + (1_r2)z yi2

biéu thirc ma § rat bd ich sau nay.

Gia ti bang $ thi quan B rit gan, nhing W khai ném, r? khac xa ¥i hé sb
twong quan, la dai lugng do bac két hop gitta hai bén (nhr Chrong 1da heu y). N6 ding
c6 the tinh tir biéu thic:
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r=+r? (3.5.12)
hay tr dinh ngha
[ = zxi Yi
DY)
(3.5.13)
_ N XY, - (2 X)(EY)
YN X2 = (XX ANy % - (2 )]
duoc xem 1ahé sb twong quan mau®
Mot vai tinh clit caar nhe sau (xem hinh 3.11):
Y
r=+1 i r=-1 r gin t6i +1
[ J [ ] [ X J
[ J ° (K )
L ° ol
oo
L J ® e ®
[ ] [ J ®_ 0
° ° oo
" . LI
b ‘0 Hid
X 5 X
(a) v (b) y (c)
R r duong nhung r &m nhung
r gan tdi-1 gan bing 0 gan bing 0
. .
e ®
o:‘..'. .:o. et .° . :
0% . .
) ... [ ] [ ] .. [ Y
Y [ X X J [ ] ‘... d
X X
(d) v (e) (f)
Y =X?
r=0 nhung r=0
o o ‘.0. .
° % °° .
" e %o .0 ® . °
:: ..". d [ 3K ]
X X
(8) (h)

% He sb twong quandng th, dugc biéu thi boi p dugc dinh nghia trong ph luc A.
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Hinh 3.11

Céc kiu trong quan (theo Henri Theil, Np mén Kinh & luong,
Prentice Hall, Englewood Cliffs, N.J, 1978, trang) 8

1. r c6 th dwong haic am, du caar phu thuc vao du cia $ hang trong t s6 cia

(3.5.13),do dong phwng saimau cia hai bén.

rmam tir—1dén +1, ngita la—-1<r < +1

Ban chit caar la ddi xing ; nghia 1a k¢ sd tuong quan gra X vaY (rxy) ciing bing ke

sb d6 giira Y vaX (ryx).

4. r doc lap déi véi goc toadd va cacy Ié; ngha 1a réu tadinh nghia X" = aX; + c vay;
=bY; +d, trongdé a> 0, b >0vac, dla&hg $, thi giraX vaY ciing c6 ndt gia
tri r gibng nhr gia ti r gita cac bin nguyén thy X vay.

5. Néu X vaY ladoc lap theo quartiém thong ké (xem ph luc A & c6 khai ném), hg
sb twong quan gia ching Bng 0; nhrng réur = 0, diéu d6 khéng c6 ndta |a hai bén
nay doc lap. N6i cach khadhé sb twong quan zero khong ng y 1a cé tinhdéc lap
(xem hinh 3.11(h)).

6. r chi ladai lugng do ar két hop tuyen tinhhay laphy thugc tuyén tinh r khéng cé y
nghia dé md & quan 1§ phi tuyén tinh. Vi\ay, trong hinh 3.11(h)Y = X? [a mjt quan
hé chinh xac ntngr = 0. (Tai sao?)

7. Mic dur ladai lugngdo ar két hop tuyén tinh gira hai bén, r khéng ng y la co kit
ky méi lién quan nhan qunao, nhr tada hru y & Chuong 1.

wn

Trong roi dung Koi quy, r? a dai lugng c6du y ngha honr, né cho ta it ty 16 do
bién thién trong cac B phy thuoc dugc giai thich i (cac) bén giai thich va dodd, né
ciing cho ta théc d6 toan dén caa plam vi mado bién thién trong it bién xacdinh do
bién thién trong céc B khac:Pai lugng sau khdng thco cung gia ird6*®. Hon thé nita,
nhu ta $ thiy sau nay, vic ching minhr =R trong mé hinh & quy da bién 1a gia ti
hoi mo hd. Tuy nhién ta&con phi néi nhiéu é r? trong Chrong 7

Nhan tén day, xin ku y rang r?, nhr dinh nghia & trén c6 té duoc tinh hing binh
phwong aia hé so twong quan gika gia tri thuc cia Y, va gia ti woc lvong aia y;, ooi la
Y . Nghia la khi & dung (3.5.13) ta c6 thviét:

PO\ B0\ B0
IEIDIEI5

Nghia la
o QY9 (3.5.14)

R S)

?% Trong visc md hinh cacdi quy, ly thuyét nén ting & chi huéng aia nguyén nhan ga 'Y vaX, dai luong
la tong quat i Y dén X trong cac bai & cac md hinh pkong trinhdon gian.

Damodar N. Gujarati 31 Bin dich: Bing Tam
Hiéu dinh: Hao Thi



Churong trinh Giing chy Kinh t& Fulbright Céc plrong phépdinh lrgng Kinh t& lugng oo s6 - 3¢ ed.
Baidoc Ch 3: M0 hinh hi quy hai bén: van dé wéc
lugng

trongdo Y, =Y thuc, \?, = Y uéc hrong, vay =V = gia ti trung binh @aY. Bé c6 thém
bing ching xin xem baigp 3.15. Béu thic (3.5.14) ckng minh &ng r’ 1a dai luong do
cua sr thich lyp, vi n6 ch rd gia ti Y uéc lugng € gan nhr thé nao 6i céc gia ti thuc
cua chang

3.6 MQT Vi DU BANG SO

Ta minh ha ly thuyét kinh & lugng da duoc phat trén cho ti nay bi su xem xét
ham ga thiét Keynesda thio ludn ¢ PHan Gi6i thiéu. Nhic lai 1a Keynesdd phat
biéu: “Luat tam ly @ ban ... ladan éng [ph ni] s& sin sang, nh mot quy &c va
vé mat trung binh, ang chi tiéu khi thu ndp aia hp ting, nhing

BANG 3.2
Dir ligu gia thiét vé mirc chi tiéu tiéu dung
va thu nhap hang tuan ciia mgt gia dinh .

Y($) X($)
70 80
65 100
90 12C
95 140
110 160
115 180
12C 20C
140 220
155 240
150 260
BANG 3.3
Dir lieu thod dwa trén Bang 3.2
Yo X YX Xt X=X Y=Y oxEoxy Y, Y, -Y  Yd
(€8] 2 3 4) &) (6) ) (8 9 (10 (11)

70 80 5600 6400 -90 -41 8100 3690 65.1818 4.8181 314.0524
65 100 6500 10000 -70 -46 4900 3220 75.3636-10.3636  -781.0382
9C 12C 1080C 1440( -50 -21 250C 105C 85.545: 4.454: 381.062(
95 140 13300 19600 -30 -16 900 480 95.7272 -0.7272 -69.6128

110 160 17600 25600 -10 -1 100 10 105.9090 4.0909 433.2631
115 180 20700 32400 10 4 100 40 116.0909 -1.0909 -126.6434
12C  20C 24000 4000( 30 9 90C 27C 125.272° -6.2727  -792.070:

140 220 30800 48400 50 29 2500 1450 136.4545 3.5454 483.7858
155 240 37200 57600 70 44 4900 3080 145.6363 8.3636  1226.4073
150 260 39000 67600 90 39 8100 3510 156.8181 -6.8181 -1069.2014

TC 111C 170C 20550( 32200( 0 0 3300( 1680C 1109.999 0 0.004(
=1110.0 =0.0

B 111 170 nc nc 0 0 nc nc 110 0 0
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B :inyi /A?l:V-/A?z)?
LYK =111- 05091170
=16,800/33000 =24.4545

=0.5091

Lweu y: = ngHa 1a “¥ép xi bang”; ncduoc hiéu 1a “khéng tinhdugc*

khéng nhéu nhr 14 sr gia ting trong thu nfip”, nghia 1a xu hrong cn biénddi
véi nguoi tiéu dung (MPC)dén hon 0 nheng nkd hon 1. Tuy Keynes aka ch rd
dang ham chinh xaci@ trong quan dia chi tiéu va thu rip, dé chodon gian, ta
gia thiét rang lién quan l1a tudn tinh nhr trong (2.4.2). Nir cach kém dinh aia
ham tiéu ding Keynes, té& slung dr liéu mau trong Bing 2.4, BAng naydugc tai
tao thanh Bng 3.2. Ot liéu thd én codé thu duoc udc lwong aia cac kB sb hoi
quy, cac sai&chuin cia chdng v.v..dugc cho Wi Bang 3.3. Ora vao dr liéu
thd nay, ta c6 cac tinh toAmnbkau va bn doc nén kém tra hi.

~

B, = 24.4545 var(3,) =41.1370 va  sep,)=6.4138

3, = 05091 var(3,) =00013 va s€3,)=0.0357
(3.6.1)

cov(B,, 3,) = -02172 &% =421591
rz=09621 r =0.9809 df =8
Do d6 duong hoi quy uéc lugng la:

Y, = 244545+ 0.5091X, (3.6.2)
d& dugc trinh bay Bng hinh lc trén hinh 3.12

Y
Y, = 244545+ 0.5091X,

N

11
()
}24.4545
X
170
(X)
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i Hinh 3.12
Duong i qui mau dya trén dr liéu Bang 3.2

Tiép theo Clrong 2, ham bi quy mau SRF [Plrong trinh (3.6.2)] vaiuong hbi
quy Kt hop duogc giai thich nhr sau: ndi diém tréndudng hoi quy chomgt wéc Iwong cua

gia tri trung binh hay gid itky vong aia Y twong thg Wi gié tri X d& chon; ngha Ia,Yi F}
mot udc luong aiaE(Y|X;). Gid ti cia 3, = 0.5091 do d¢ dic cia dudng, ch ra Fing,
trong ci mau cia cac gia irX nim giita 80d6 la va 26Qid la cho néi tuan, khiX ting,
cho 1a 1dd la, thi lrong gia fing dugc uéc hrong mdt cach trung binh hangau vé chi
tiéu tiéu dung &vao khang 51 cent. Gia ir,[?l = 24,4545 |a tungdd goc cra duong, ch
mac chi tiéu tiéu dung trung binh handitukhi ma thu nhp hang tdn bing 0. Tuy
nhién,day la s giai thich mbt cach may mocéshang tungdo géc Trong phép phan tich
héi quy, kiéu giai thich theo ngta den dia $ hang tungdo goc nhr thé nay khong phi
lic ndo @ing ¢ y nglie, mic du trong vi d hién tai, n6 cé tit duoc Iap luan ring Mot gia
dinh khang c6 &t cir thu nhip nao (do tht nghip, do b sa thai,...) co thé duy tri mrc chi
tiéu tiéu dungdi thiéu haic Ia tir vay mron, haic 1a r tiét kiém. Nheng noi chung, ngoi
ta én phai st dung do nhay cam chung trong \dc giai thich $ hang tungdd goc déi voi
ca dai miu cia cac gia irX von co the khdng bao §m & 0 nhr la mot trong cac gia tr
quan sat.

C6 g, t6t nhit 1a giai thich $ hang tungdo gdc nhr tri trung binh hay l&nh
husng trung binh 1&rY cia #it ci cac bén d& dugc bo qua tr md hinh bi quy. Gia ti r?
bang 0.9621 ngia la khang 96 pln trim d6 bién thién trong chi tiéu tiéu dung hang
tuan duoc giai thich bi thu nhap. Khir? cé th gin nhr bing 1, gia trr? c6 dugc tir mau
quan sat cho #ly ring duong hdi quy mau thich hyp rit tét v6i dir lieu*’. Hé sb trong
quan 0.9809 néi léring hai bén chi tiéu tiéu dung va thu ah twrong quandong bién
cao. Cac saidssmau dugc uéc lugng aia cac B sd twong quan & dugc giai thich trong
Chuong 5.

3.7 CAC Vi DU MINH H QA

Sir tiéu thy Ca phéé M§ nim 1970-1980

Xét dit liéu da cho trong Bng 3.4°

Tur mén kinh & vi mo, tada biét ring nhu @u di véi mdi loai hang noi chung ph
thudc vao gia hango, cac gia ta cac hang khatang anh tranh hay 1a®sungddi véi
hangdd, va thu np cia ngroi tiéu dung.Dé ghép #t ca cac bén nay vao ham nhuaa,
ta cho &ng dr liéu da c6,doi hoi ta phii tién t6i mé hinh i quy da bén. Chang ta con
chua duoc chuin bi cho hréc nay. Dodo, diéu ma ta & lam la g thiét mot ham du
riéng phin (cac yu t6 khacdugc giir cho khéngdoi), trongdd hrgng ciu chi lién quan
véi gid aia chinh né. Vi lic nay, tazgiir rang cac kin khac nip vao ham #u déu 1a
hang $.

2" Cach kém dinh chinh tirc déi véi muc ¥ nghia aiar? ss dé cap & Chrong 8.
28 T biét on Scott E.Sandbergyd# thu thp cAc d lisu nay.
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BANG 3.4
Tiéu thu ca phéé My (Y) trong twong quan Wi
gia ban k€ thyc te trung binh (X) , 1970-1980.

Y X

(sb tach 1 ngrai udng  ($ méi Ib)
Nim mdi ngay)
1970 2.57 0.77
1971 2.5C 0.74
1972 2.35 0.72
1973 2.30 0.73
1974 2.25 0.76
197¢ 2.2C 0.7t
1976 2.11 1.08
1977 1.94 1.81
197¢ 1.97 1.3¢
197¢ 2.0¢€ 1.2C
1980 2.02 1.17

*Lyu ¥: gid danh ngia duoc lay tir chi b gia tiéu dung (CPI
cho thrc pHim vadd udng , 1967=100

Nguwn: Dit ligu Y liy tir tom krgc cia céng trinh nghiéniai
Qudc gia & udng Ca phé, Nhémidlisu, Elkins Park, Penn.,
1981 va @ lidu vé X danh ngia (ngha laX tinh theo gia kin
tai) iy tr Niealsen Food Index A.C.Nielsen, New York,
1981.

Saud6 néu ta ding md hinh tuyén tinh hai bién dé lam thich hep véi dir ligu da cho
trong Bing 3.4, ta thudwgc cac ket qua nhu sau (kin in tir may tinh SAS cho trong
phu luc 3A, Phan 3A.7)
Y, =2.6911- 0.4795X,
var(3,) = 00148 sg(f3,) =0.1216
var(3,) =0.0129 s€3,) =0.01140 &2 =0.01656
r’=0.6628

(3.7.1)

C6 the giai thich 1bi quy dugc udc hrgng nhr sau: gu gia band trung binh tixc
té caa mpt pound ca phéihg, cho 1a 146 la, krong ca phé tiéu thtrung binh trong ngay
s8 ky vong giam trong kh@ang mot nira tach. Nu gia ca phéta 1a 0, frong ca phé k
vong tiéu thi trung binh cho @i ngudi s& lavao khang 2.69 tach trong &t ngay.Duong
nhién, nhr d& noi tude day, da phin ta khdng th gan bat ky nghia Vit Iy nao vao tungto
goc. Tuy nhién, hay nihriang thim chi réu gia ca phéing 0, con ngoi ciing khéng th
sir dung lrgng ca phé qua at do cacinh hréng xau cia cafein 6i suc khoe. Gia ti r° cé
ngha & vao khang 66 pln trim d6 bién thién @a mic tiéu thy ca phé cho Bi nguoi
mdi ngayduogc giai thich byi d6 bién thién trong gia bar lcaa ca phé.

M6 hinh ma ta wa lam thich bp Vi dit liéu c6 tinh thrc & nhr thé nao? u y
rang né khong baodn tit ca cac bén lién quan, ta khong ¢nodi ring né 1a ham au
hoan clinh & ca phé. Mé hinkion gian duoc chpn cho vi @i naydwong nhién chla cho
muc dich ar pham tai giai doan nay trong qua trinh nghiénre cia ching ta. Trong
Chuong 7, ta & gi6i thiéu ham &u hoan cinh hon. (Xem bai4p 7.23, cho ta hamia v
tiéu dung g& My).

Damodar N. Gujarati 35 Bin dich: Bing Tam
Hiéu dinh: Hao Thi



Churong trinh Giing chy Kinh t& Fulbright Céc plrong phépdinh lrgng Kinh t& lugng oo s6 - 3¢ ed.
Baidoc Ch 3: M0 hinh hi quy hai bén: van dé wéc
lugng

Ham tiéu thu Keynes cho Hoa K, 1980-1991.

Tro lai véi dir liéu trong Bing 1.1 aia PRin Gi6i thiéu. Trén gn ting aia dr liéu nay, i
quy binh plrong i thiéu théng throng OLSdA duoc uéc hrong, trongdd Y dai dién cho
chi tiéu tiéu dung ca nhan (P.C.E) tining ty d6 la rim 1987 vaX dai dién cho Tng
san phim noi dia (GDP), nét dai lugng do mirc thu nhip , tinh lng ty d6 la rim 1987
(cac Kt qua thuduoc khi sr dung SHAZAM ™ kiéu 7.0 ):

Y, =-23180+0.71943,

s€3,) =0.9453 sg/3,)=0.02175 (3.7.2)
r? =0.9909

Nhu cac Kt qua nay cho thy, trong thyi gian tr 1980-1991 s chi tiéu tiéu ding trung
binh &ng trong khéng 72 cent cho @6 la &ing aia GDP; ngia 14, xu lwéng dn bién
d6i voi tiéu dung (MPC) bng khaing 72 cent. Gii thich theo ngta den, gia ti tungdo
gdc khaing -232 cho thy ring khi GDP ling 0, mirc chi tiéu tiéu dung trung bink sao
khoang —232 ¢ d6 la. Mot lan nira sr giai thich may méc nin thé nay & tung do goc
khéng tit tao ra @am nhin Vé kinh t nao trong trong hop nay vi néo ngoai day gia tr
ma ta quan tandén, va doddé né khong th dai dién cho Kt qua thuc #. Gia ti r’ vao
khoang 0.99 ngka la GDP dgii thich khaing 99% &a do lIéch trong chi tiéu tiéu dung
trung binhdo la gié ti cao.

Tuy gia ti r? cao, ngoi ta throng hay li: Liéu ham tiéu ding Keynekn gian
kia c6 phii 1a mé hinh thich bp dé giai thich @ cau ar chi tiéu tiéu dung My. Dai khi,
cac mé hinh &i quy rit don gian (2 bén ) c6 tte cho thang tin b ich. Caardc luong aia
xu huéng din biénddi véi tieu dung (MPC) cho Hoa Kdya trén cac mé hinh gl tap
ciing cH ra ing MPC vao khang 0.7. Nleng ta § phai n6i nhiéu hon vé mé hinhday du
trong chrong sau.

3.8. KET QUA CUA MAY VITINH POI VOI HAM C AU VE CA PHE

Nhu da lru y & phan gioi thiéu, trong sét cubn sach nay, tassir dung may vi tinh nhiu
dé tra 16i cho céac vi d minh hpa dé cho tan doc quen Wi mét vai chrong trinh i quy.
Trong phu luc C ta § thao luan chi tiét vé vai chrong trinh nay. Cac vidminh hpa trong
cudn sach nayésir dung mbt hay vai clrong trinh nayDéi véi ham du ca phé, & qua
may vi tinh SAStuoc trinh bay trong Rhluc 3A, Phin 3A.7.

3.9 LUU Y VE CAC THU NGHIEM MONTE CARLO

Trong chrong nay, tada rd Bing drgi cac gi thiét vé cac niu hoi quy tuyén tinh & dién
cac hamrée luong binh plrong ©i thiéu cé caatic tinh tling ké mong mén nhit dinh
dugc tom kroc trong tinh cht BLUE. Trong Ph luc cia Chrong nay, ta & ching minh
tinh chit nay mét cach chinh tic hon. Nhrng trong thrc %, lam sao ngoi ta biét cac
tinh chit trén ap dng nhr thé nao? Vi @ nhu 1am thé naodé tim ra cac hanrdc lugng
binh phrong i thiéu thong thrdng Ia khong bthién Ech? Loi giai dap cho cau éi nay
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la cai @i la cac thr nghiém Monte Carlo, ¥ bin chit d6 1a cac mé pbng hay dy mau
hay thr nghiém bang may vi tinh.

Dé giéi thiéu y trong @ ban, ta xét ham i quy ng th hai bén PRF:
Y, =B+ B, X+ (3.9.1)

Thir nghiém Monte Carlo tién hanh nhw sau:

1. Gia s ring céc gia frthyc cia cac thong&nhe sau:b; = 20 vab, = 0.6.

2. Ban chpn & maun, cho lan = 25

3. Ban o dinh céac gia ircaa X cho ndi quan sat. Trongit ca cac quan sé&té ban co 25
gia ti X.

4. Gia s ban lay mot bang $ ngiu nhién, con 25 gia tf, va @i ching lau; (hién nay

hau hét cac plin mém thing kédéu c6 xay aing cac b phan phat § ngiu nhién¥®.

Khi da biét by, by, X vau;,s dung (3.9.1) ta&co 25 gia trY;

Bay g, ta st dung 25 gia tr Y; d& sinh ra, ta i quy ching trén 25 giitX da dugc

chon & busc 3, thuduge B, va B, cac hamrée hugng binh plrong i thiéu.

7. Gia sir ban lap lai thi nghém nay 99 4n, mbi 14n lai sir dung cling gia frbs, b, va cac
X. buong nhién, céc giaity; &£ khac nhaud cac thi nghim khac nhau. D@6 ban
c6 it ca 100 thi nghim thi chang sinh ra 100 gid tia mbi by vab,. (Trong thrc &,
nhiéu thi nghém nhr thé nayda duoc thc hién, ¢ khi 6 1000 hay 2000 )

8. Ban lay trung binh 6ng aia 100uéc heong nay va gi chang lap, va B, .

9. Néu céc gia trtrung binh nay &n gibng Wi cac gia tf thuc cia by vab, da gh thiét
trong hréc 1, thr nghigm Monte Carlo nay “tht lap” ring cac hamréc leong binh
phuong ©i thiéu la khong thiéndch. Nhic lai rang dréi mé hinh i quy tuyén tinh

c6 dién E(B,) =B, VAE(B,) =B,.

Céc hréc naydic trang cho ln chit chung @a céac tir nghigm Monte Carlo. Céc th
nghiém kiéu nay throng duoc Sr dung dé nghién @&u céc tinh cit théng ké @a cac
phuong phapudc lugng théng & tong thé khac nhau. Chundirr co ichdé nghién cu
dién bién cac hamréc lwong trong cac du nhy hay cac riu hiru han. Cac thr nghiém
nay ding la phrong tién arc ky tot dé dua V& khai ném lay miu l3p lai, nén tang dia Hau
hét cac Kt luan thing ké & dién, nhr ta $ thiy trong Chrong 5. Chang t6i&cung ép
nhiéu vi di thir nghiém Monte Carlo trong cac baipt cho tréndp. (Xem bai 4p 3.26).

oo

3.10 TOM TAT VA KET LU AN:

Céc dé muc va khai niém quan treng dwoc phét trién trong chwong nay co tté dwoc
tém tat lai nhw sau:
1. Céi khung o ban caa phép phan tichdhquy lamd hinh héi quy tuyén tinh cé dién
(CRLM).
2. Cac md hinh &i quy tuyén tich & dién dva trén nét tap hop cac gi thiét.
3. Duva trén céc gi thiét nay, cac hanxéc luong binh plrong Hi thiéu co céc tinh ch
nhat dinh, céc tinh cit nay da duoc tém #t trongdinh ly Gauss-Markov, phét i

? Trong thrc &, ngroi ta cho éing u; tuan theo phan h xac sit naodo, gi sir 1a phan phi chun, wi
cac thong & naodo (vi cu nhu tri trung binh va pirong sai). Mt khi cac thong &da dugc xacdinh, ngroi
ta co tfé dé dang phat ra; khi sir dung cac pn mém thong ké.
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rang trong nhém cac hamsc lrgng khéng thiéndch tuyén tinh, cac hanxéc lrong
cac binh phong i thiéu cé phrong sai nld nhat. Ngin gon hon, chiing 1a cac ham
udc luong khéng thiéndch tuyén tinh 6t nhat (BLUE).

Tinh chinh xaccia cac ham binh plong %i thiéu thdng throng OLSduoc do boi
cacsai 9 chuan. Trong Chrong 4 va 5 ta&thiy cac sai 8 chuin dua tadén viéc rat
ra cac suy @n vé cac thong & tong thé, cac 8 s b, nhr thé nao.

Do thich hyp toan dén cia md hinh Bi quy duoc do bsi hé sb xacdinh r? N6 cH ra
ty 1&é mado bién thién trong mi bién phy thudc hay 1a cac Bn hoi qui phu thuse
dugc giai thich byi cac bén giai thich, ki cac bén hoi qui doc lap. Pai lugng r? nay
nam giita 0 va 172 cang gn i 1 do thich hyp cang ét.

Khai niégm lién quanién h¢ sd xacdinh lah¢ sb twong quanr. N6 ladai luong do sir
két hop tuyén tinh giita hai bén va n6 @m giira —1 va +1.

BANG 3.5
Dieu gi € xay ra neu cac gh thiét vé md hinh hoi quy tuyén tinh co dien bi vi pham?

S6 thiw tw ciia Loaivi pham

Nghién aru & dau ?

gia thiét
1 Phi tugn tinh trong cac thongs Khong c6 trong sach nay
2 bién hbi qui doc lap ngiu nhiér Gisi thieu cho Phn 1I
3 Gia tii trung tinh caa  khac ( Giéi thiéu cho Phn 1l
4 Phrong sai @a sai $ thayddi Chrong 11
5 C4c nhiu tr tuong quan o Chong 12 ‘ ‘
6 Dong pruong sai wia cac nhu va bén hoi qui doc  Gidi thigu cho Phn Il va Plan IV
lap khac O ) .
7 Céc quan satan nhd hon s cac bén hi qui doc  Chuong 10
lap
8 Tinh bén thién khong téu qua trong cac cac Bh  Chuong 1
hoi qui doc lap
9 Do thién Ech dac trung Chrong 13,14
10 ba adng tuyn i Chrong 10 .
1T Tinh khéng theo qui 4t chuin aia cac nHiu Gioi thiéu cho Phn |

* Lyu y: Gia thiét raing cac nidu u; phan pli chian khéng phi 1a ot phin cia CLRM. Nhung co tk

biét nhiéu hon trong Clrong 4.

7. M6 hinh Wi quy tuyén tinh & dién CLRM la phép xayehg ly thuyét hay |a s triru

tuong byi vi né dra trén §p hop cac gi thiét co the 1a rat nghiém ngt haic “khéng
thuc ©”. Nhung phép tiru trong thé nay la ludn &n thiét trong cac giaitoan dau tién
budc vao conduong tim héu bat ¢t linh wrc nao ca kién thic. Mot khi CLRM d&
duoc 1ap ra, ngoi ta ¢o the biét duoc didu gi Xy ra réu mot haic vai gi thiét cua né
khongduoc thba man. Phn dau cia cubn sach nay gianh chodd tim hiéu mé hinh
hdi quy tuyén tinh @ dién. Trong cac pdn khac da sach 1a ic xem xét cac tién
cia CLRM. Bang 3.5 cho tadn db duong di téi phia turgce.
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BAI T AP
Céac cau hoi

3.1. Cho tuéc cac gi thiét trong @t 1 cia hing sau, hay dhra Eing cac gi thiét
trong &t 2 la trong duwong Wi ching

CAc gi thiét cia mo hinh & dién

1) (2)

E(u|X;)=0 E(Y|X)) =B, + B, X
COV(Ui,UJ-):O,iij COV(Yi,YJ-):O,i?fj
var,|X,) = o’ var(y,[X;) = o*

3.2. Chrng minh &ng cac udc luong [§1 =1572 va [§2 =1.357 da duoc 9r dung
trong thr nghiém 16 Bang 3.1 chinh la cac hambc lwong binh plrong ©i thiéu
thong throng OLS.

3.3. Theo Malinvaud (xem chu thich 11), cag tiét E(y OX;) = 0 1a vé cung quan
trong. Bé thiy diéu do, xét ham bi qui tong the PRF Y; = by + byX; + u,. Bay giy
hay xét 2 twong hop: (i) by = 0, b, = 1; va E@) = 0; va (i) by = 1,
b, = 0; va E() = (X — 1). Bay gb ta hay 4y gia ti du tinh aia ham PRF cdiéu
kién theo Wi X trong 2 twong hop trén va ta xem du co the dong y Wi
Malinvaud \é y nghia aia gi thiét E( y O X;) = 0 hay khéng .

3.4. Xét i quy mau:

Y, :él-l-ézxi +(,

bit cac géi han (i) D0, =0 va (i) D_0;X; =0, xacdinh duoc cac hamusc
luong Blva Bzva ch ra @ng chang ladong nHit véi cac hamudc lwong binh
phuong Hi thiéu cho trong (3.1. .6) va (3.1.7). ®ng phap xadinh cac hamréc
luong nayduorc ooi 1a nguyén tic twong tw. Hay cho nit sy bién g|a| bang trrc
giacddi véi cac gii han duoc apdat (i) va (ii). (Goi y: Hay nhic lai cac gi thiét
mo hinh i quy tuyén tinh & dién CLRM & u). Nhanday, eu y raing nguyén
tic twong déng W viéc udc lrong cac thong & chra bét ciing dugc goi la
phwong phap cac momemma trongdd cAc momen Au (vi da trung binh rau)
duogc ar dung dé udc lwgng cadc momendhg thé (vi du trung binh éng thé). Nhu
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dugc luu y ¢ Pha luc A, momen la rét tri thong ké dng hop cia phan phi xac
SUat, nhr 1a cac gia tirky vong va phrong sai.

Ching © ring r? duoc dinh ngha trong (3.5.5) I6n déi gitta 0 va 1. Bn c6 th
st dung kit dang thic Cauchy-Schwaze, chéng dbi voi cac bén X vaY ngiu
nhién mdi quan 1§ sau lading:

[E(XY)]* < E(X?)E(Y?)

Goi By, Va B, 1a cacdd dic trong Wi quy trong ing aia Y trén X va aia X
trénY. Hay chira #ing :

BYXBXY = rz

trongddr 1a hé sd twong quan gra X vay.

Trong bai4p 3.6 gii s ring B, B, =1. Pidu gi & xay ra réu ta ki quy Y trén
X hay la i quy X trénY? Hay gi thich mdt cach chi .

Hé sd twong quan daya hang aia Spearmans duoc dinh nghia nhr sau:

6y d?
n(n° -1

trong d6 d = khac biét trong cac hang dwgc quy cho ca tié hay hién tugng
giéng nhau.
n= s luong cac ca thhay 1a cac ki trong dugc sip hang
rs dugc ly tir r d& duoc xacdinh trong (3.5.13). @ y: Sip hang cac gia irX va
Y tir 1dén n. Luu y ring Hng aia cac ng aia mbi X va 'Y lan(n+1)/2 va dod6
cac gia tr trung binh @a chung larg+1)/2.

Xét cac cong tic sau 6a ham PRF hai bin:
Mo hinh 1:Y, =B, +B,X, +u,

M6 hinh 2:Y, =a, +a,(X, - X) +u,
a. Tim cac hamréc lwong by vaa,, Chang caddng nHit khéng? Phong sai Ga
chdng c&iong nhit khdng?
b. Tim cac hamréc luong b, va o, Chang caddng nHit khéng? Cac prong
sai cu ching caiéng nHit khéng?
c. M6 hinh Il ¢6 bi thé dbi vi md hinh 1 khong ? &bl c6 thidd 1a ki thé gi ?

3.10.Gia sir ban dang tén hanh bi quy sau:

Yi =B, +B% +0;
trongdd, nhr thuong I, y; vax; la cacdd léch so i cac gia ti trung binh trong
ing aia ching. Gia trp, st nhr thé nao? i sao?B, c6 ging nhr dai luong
thu dugc tr phrong trinh (3.1.6) khéng?al sao?
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3.11. Chory = h¢ s twong quan gran cip gia ti (Y;, X)) var, = hé b trong quan gia
N cip gia ti (ax + b, ¢+ d) trongd6 a, b, ¢, d ladng $. Ching © rangry =r,
va dodo haythiét Idgp nguyéndc cho eng k¢ s6 twong quan 1a Bt bién theo &
thaydoi cua thang § 1¢ va thayddi cua goc toa do.

Goi y: Ung ding dinh ngha \é r cho trong (3.5.13).
Luu y. CAc todnit aXi, X + bva a + b duoc goi twong ung lathay déi
vé thang ¥ 1¢, thay déi gac toa dé vathaydoi ca thang ¥ 1é lan goc toa dé.

3.12.Néur, hé s5 twong quan gran cip gia ti ( X;,Y;) la drong, thi hay xadinh cac
phat béu sauday ladang hay sai:
(@) r gitra (2%, -Y; ) cling co6 gia tr duong.
(b)r gira (X, Yi) var gita (X -Yi) c6 té haic drong haic am.
(c) Ca hai k¢ 5 do doc aia by, va byy déu cé gia tf duong, trongdo by, = hé s
d6 doc trong Wi quy dia Y trénX va by, = he s d6 déc trong i quy cia X
trénY.

3.13.Néu X;, Xo va Xz la cac bén khong trong quan i bién c6ds léch chuin nhr
nhau. Hay cting © rang ke 5 trong quan gia X; + X, va X + Xz bang %. Ti
sao It sd twong quandi khac 0?

3.14.Trong hi quy Y = by + b,X; + U gia sir ring tadé nhangia ti cia mbi X véi hiang
sb, gia s la 2. N6 c6 lam tha§10| cac plin dr va gia ti Y khong? Gii thich. $
ra sao Au ta thém gia trhang <, cho 1a 2, vao @i gia tri X ?

3.15.Hay ching ®© rang (3.5.14) tirc chit 1a do hé sb xacdinh. Gei y: Ap dung dinh
nghar cho Wi (3.5.13) va nlic lai ring Dy, ¥, => (¥, +G)¥, =) ¥* va nis
biéu thic (3.5.6)

CAc \an dé

3.16.Ban da duoc cho day &b hang diém thi gira ky va cui ky cua 10 sinh vién &
mon thong ké. Hay tinh &6 Spearman’si@ trong quan 8p hang va gai thich.

Sinh vién
Day AL B C D E F G H | J
Giita Ky 1 3 7 10 9 5 4 8 2 6
Cudi Ky 3 2 8 7 9 6 5 10 1

3.17.Bang sauday cho bét dif ligu v ty 1 bo viéc voi mdi 100 cong nhan trongis
xuat va ty 1€ that nghip trong 4n xuat, & Hoa Ky trong giaidoan 1960-1972.

Leeu y: thuat ngir “bo viéc” dé chi nhitng ngroi tu nguyén bo viéce.

Ty lé that nghiép va bb viéc trong sin xuat
& Hoa Ky, nam 1960-1972.

Ty 18 bé viéc trong Ty |é thét nghiép
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Nam 100 cbng nhan, Y (%), X
196( 1.2 6.2
1961 1.2 7.8
1962 1.4 5.8
1963 1.4 5.7
1964 1.t 5.C
1965 1.9 4.0
1966 2.6 3.2
1967 2.3 3.€
196¢ 2.5 3.2
1969 2.7 3.3
1970 21 5.6
1971 1.8 6.8
197: 2.2 5.€
Ngwn: B&o c&o ngdn nhan lrc aia tong thong, 1973, Cac Bng C-10

va A-18.

(a) V& céc di ligu Iéndo thi phan tan. ’ ’
(b) Gia s rang ty I€ bo viéc Y trong quan tugn tinh i ty 1¢ that nghip X nhu
laY; = by + bpX; + u. Xacdinhb,, b, va cac saigchuan cia chang.
(c) Tinhr®var.
(d) Giai thich cac kt qua caoa kan.
(e) V& cac pln dur .. Ban rat radiéu gi tir cac pln du nay?
(f) Béing céach & dung $ li¢u hang Bm cho giaidoan 1966-1978 vaing céach
sir dung m6 hinh ntr trong (b)o trén, ta c6 ththuduoc két qua sau :
Y, =3.1237-0.1714X,
seB,) =00210 va r2=0.8575

Néu cac Kt qua nay khong ging Wi nhiing gi ta cé6 (b), kan c6 tie giai
thich nhr thé nao cho g khac bét ay.

3.18.Duva trén ndt miu cia 10 quan sat, ta co céét kjua sau:
DY, =1110 > X, =1700 > XY, = 205500
D X7 =322000 D Y2 =132100

vé6i hé sd twong quarr = 0.9758. Nieng khi kiém tra hi cac tinh toan nay, tadh
hai cip quan sattugc ghi nhr sau :

Y X Y X
90 120  thay vi 80 110
140 220 150 200

Sai $ nay $ anh hrong nhr thé nao 1énr ? Hay timr dang.

3.19. Bing sauday cho ta & ligu Ve gia vang, chsb gia tiéu ding (CPI), va ¢iso trao
doi co phieu ¢ New York (NYSE)¢ My cho giaidoan 1977-1991. Chsd NYSE
bao gm hau hét cac © phieu liét ké trong cac NYSE, c6 klng 1500 gia it
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Gia vangé Chi sb gia tiéu thu Chi sb trao déi cé phiéu

New York (CPI), New York (NYSE),
Niam  $ cho 1 troy ounce 1982-84=100 31 thang 12-196661
1977 147.98 60.6 53.69
197¢ 193.4¢ 65.2 53.7(C
1979 307.62 72.6 58.32
1980 612.51 82.4 68.10
1981 459.61 90.9 74.02
198- 376.0: 96.5 68.9:
1983 423.83 99.6 92.63
1984 360.29 103.9 92.46
198¢ 317.3( 107.€ 108.9(
198¢ 367.8. 109.¢ 136.0(
1987 446.50 113.6 161.70
1988 436.93 118.3 149.91
1989 381.28 124.0 180.02
199(C 384.0¢ 130.7 183.4¢
1991 362.04 136.2 206.33

Ngwn: Dit liéu trén cli s CPI va NYSE 4y tir béo céo kinhd cia tong thong, thang 1/93.
trong ung hing B-59 va B-91. Gia vang thiyl tir Phong Throng mai Hoa Ky, Vian phong phan
tich Kinh €, Théng ké kinh doanh1963-1991, trang 68.

(a) Trén cung mt d6 thi phan tan, & dd thi chi s gia vang , CPI1 va NYSE.

(b) M6t viéc dau tr duoc cho 1a hang rao #g lam phéat gu gia vang hay la 4t
thu loi cua viéc dau tr it ra ding kim gir dugc nhip d6 lam phat.bé kiém
dinh gi thiét nay, gi sr ban ban quyét dinh 1am thich bp bing mé hinh sau
day, va gi thiét ring db thi trong (a) @i y rang mé hinh thichdp la:

Giavang = B+ BCPI + u;
Chi s5 NYSE, = Bi+ BCPlk + u;
Néu gia thiét la dung, ta c6 th ky vong gi \& gia ti Bo.
(c) Hang rao nao ding ki lam phat 6t hon? Gia vang hay thtruong ching
khoan?
3.20.Lam cho m® hinh tn tinh thich bp voi cac di liéu trong quandén chi sb gia
tiéu ding va cungédh ¢ Nhat cho giaidoan qui 1/198&#én qui 2/1992, va binh
luan cac Kt qua thudugc cia an.

Gia tiéu dung va cung tén & Nhat cho giai doan
quy 1/1988dén quy 3/1992

Nim va quy CPI Chi sb gia tiéu dung  Lwong tién (M)
(1985 =100) (ty yén)
198¢-1 101.( 101,58
1988-2 101.1 102,258
1988-3 101.6 104,653
198¢-4 102.1 107,56:
198¢-1 102.1 109,52!
1989-2 103.7 108,442
1989-3 104.4 109,176
198¢-4 104.5 107,66(
199(-1 105.7 111,60(
1990-2 106.3 111,929
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1991-2
19913
1991-4
1992-1
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1992-3
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107.1
108.5
109.7
109.9

110.f
1115
111.7

112.¢

112.5
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112,75:
112,155
113,150
115,827

120,71t
125,891
123,589

125,58:

126,81t

lugng

Ngwn: Ngan hang d trir lién bang aa St.Louis,Céc diéu kign Kinh €
Quoc té thang 2/1993, trang 26,28.

3.21.Bang sauday cho dr li¢u vé s5 luong maydién thai cho 1000 ‘ngoi (Y) va cho
tong gin ptam noi dia theodau ngroi (GDP), i muc gid @ ciu (X) (tinh theo
ddng do la Singapoream 1968),6 Singapore trong khimg thyi gian 1960-1981.
Cé6 mbi quan I gi giira hai bén trén hay khong? Lamé&maodé ban biét dugc?

Sw s hiru may dién thoai va chi s6 GDP theodau ngudi

Tai Singapore, 1960-1981

Nam X Nam Y X
Y

1960 36 1299 1971 90 2723
1961 37 136¢ 1972 10z 303:¢
1962 38 140¢ 197: 114 3317
1963 41 1549 1974 126 3487
1964 42 1416 1975 141 3575
196¢ 45 147: 197¢ 162 378¢
1966 48 1589 1977 196 4025
1967 54 1757 1978 223 4286
1968 59 1974 1979 262 4628
196¢ 67 220¢ 198( 291 503¢
1970 78 2462 1981 317 5472

Ngwn: Lim Chong-Yah, Economic Restructuring in Singapor@€iu tric ki Kinh t& &
Singapore), Federal Publications, Pvt Ltd., 1968¢hd 110-113

3.22.Bang sau cho Bt tong gia ti san pram noi dia (GDP)¢ Hoa Ky cho cac am

1972-1991

Tong gia tri sin phan ndi dia (GDP) tinh theodd la hién hanh
va dob la 1987, @im 1972-1991

GDP GDP
Nam (d6 la hign hanh, ty ) (d61a1987,%)
1972 1207.0 3107.1
1973 1349.6 3268.6
197¢ 1458.¢ 3248.1
197¢ 1585.¢ 3221.%
1976 1768.4 3380.8
1977 1974.1 3533.3
197¢ 2232.% 3703.t
1979 2488.6 3796.8
1980 2708.0 3776.3
1981 3030.6 3843.1
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198- 3149.¢ 3760.:
1983 3405.0 3906.6
1984 3777.2 4148.5
1985 4038.7 4279.8
198¢ 4268.¢ 4404.t
1987 4539.9 4539.9
1988 4900.4 4718.6
198¢ 5250.¢ 4838.(
199C 5522.; 4877.5
1991 5677.5 4821.0

Nguon: Bao cao Kinhé cua Tongthong, thang 1/1993, ang B-1 va E-2, trang 34-349,

(a) V& @6 thi GDP king dd la hién hanh vaio la khéngdsi (nim 1987) theo thi
gian. ‘ o

(b) Goi Yla GDP X la thoi gian (theo chiu thoi gian kit dau tir 1 cho ram 1972,
2 cho 1973 chdén 20 cho am 1991), va hdy xem md hinh sau c6 thigh h
véi dit liéu GDP khéng:

Ye= [+ BoXe+ U
U6c lwong mé hinh nay choadGDP theadd la hén hanh vaid la khéngdoi.

(c) Ban co tt¢ giai thich B, nhu thé nao?

(d) Néu co6 not sr khac bét giira B, duoc wdc luong cho GDP thedd la hién
hanh vaB, uéc lugng cho GDRd6 la khéngddi, Diéu gi ghi thich sr khac
bigt d6? 7 ‘ ,

(e) Tur ket gua caa minh, lan c6 tké ndi gi \& ban chat caa sr lam phate Hoa Ky
qua nhing thap nién nau?

3.23.Dung dr liéu choé Bang 1.1 dia PHin gioi thiéu , kiém ching ki phuong trinh
(3.7.2)

3.24.V¢i vi du S.A.T cho trong bai 2.16, hawt hién nhirng cong vc sau:

(a) V& do thi thé hign diém van dap aia rir theodiém van dap aia nam.

(b) Néu db thi phan tan aiy rang quan B tuyen tinh gira haidai lugng au nhr
thich hyp, hay tim bi quy cia diém van dap dia nir tréndiém van dap aia
nam.

(c) Néu c6 ndt mdi lién he gitra haidiém van dap, thidy cé phii la quan &
nhan gu khéng?

3.25.Ciing gibng nhr bai tip 3.24 nling thaydiém van dap king diém Toan.

3.26.Bai tgp trén bp vé nghién &u Monte Carlo:

Tham kko 10 gié tr X da cho trén Bng 3.2, coif; = 25 vap; = 0.5. Ga s u;

[N(0,9), nghia lau; tuan theo phan @i chuin véi gia tri trung binh Bng 0 va
pheong sai ing 9. Hay phat ra 1004w, bing cach 8 dung cac gia irnay $ thu
duoc 100udc lwong aia By vaBy. Vé d6 thi cac gia truéc luong nay. Bin rat ra
duoc két luan gi tr nghién ¢u Monte Carlo? kru y: Hiu hét cac pln mém

théng k& hén naydéu cé tté phat ra cac Bn ndiu nhién tr hiu hét cac phan pbi

Xac sit noi tiéng. Hay nky thly huéng din ban trong torong hop ban gip kho
khan khi mubn tao ra cac kin nhr thé.
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PHU LUC 3A..

3A.1 PAO HAM CUA CAC UGC LUOQNG BINH PHUONG TOI THI EU.

L4y vi phan (3.1.2)itng phin theo B, va f3,, ta cé:

a(ZAZ)

=23 (Y =B~ BuX) =234 1)

a ~2
(a%u ):—22(\( - B, - B, X)X, =-2> G X, (2

Cho phrong trinh nay Bng 0, sau cac qua trinhéhidoi dai sd, £ cho ta cac haméc
lugng da cho trong pliong trinh (3.1.6) va (3.1.7)

3A.2. CAC TINH CHAT TUYEN TiNH VA KHONG THIEN L ECH CUA CAC
HAM UGC LUQNG BINH PHUONG TOI THI EU

Tur (3.1.8) ta c6:

%X' =Yk, 3)

trongdo:

k. =

X;
OIS

cheng 1 ring B, 1a ham wéc hreng tuyén tinh bsi vi d6 1a ham tugn tinh @a Y; thyc
ra né la trung binh éng $ caa ; véi ki déng vai tro nix 1a trong . Bang cachiong ty
né c6 it duoc chi ra ing A, ciing la hamroc luong tuyén tinh.

Nhanday, hay tru y cac tinh cfit cia cac tong $ k;:

. Vi X gia sir 1a khong ndu nhiénk; ciing 1a khéng néu nhién.

Yk =0

> kZ=1/>" %

D k% =Yk X; =1. Cac tinh cht nay c6 th duoc kiém ching tiyrc tiép tir dinh
nghia aiak;.

W bR
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Vi du:

Zk' _ Z{ X; J 1 ZX_ vi d6i véi mot mau cho truéc, fo da biét

PR PEDRS
0,

Vi D X (tong cacdd lechddi véi gia tri
truna binh) luén dang 0

Bay giv ta thé ham i quy ng the Y; = B + BX + u; vao (3)dé thuduoc

B, =Y K (B + BoX +u,) (4)
= ﬁlz K; +ﬂzzkixi +z kiu,
:ﬁz +Zkiui

trongdd ung ding cac tinh ciit caak nhr da leu ¥ trege day. N
i Bay gio lay ky vong aia (4) trén @ 2 e va lueu ¥ rang k khdng ngu nhién, né co
thé duoc xur ly nhu mét hang $, ta co:

R Vi
E(B,) =B+ KE(u) sir dung phwong trinh (4) & ©)
=B, trén

vi theo gi thiét E(u) = 0. Do d6 [3’2 la hamudc luong khéng thiéndch aia £. Tuong
tu nhu vay, ¢6 thé cheng minh Bing /3, ciing 1a hamuée leong khong thiéndch aia B

3A.3 CAC PHUONG SAI VA SAlI SO CHUAN CUA CAC HAM UGC LUQNG
BINH PHUONG TOI THI EU

Bay giv,theodinh ngha phrong sai, ta \it:

~ ~ ~ |2
var(3,) = E|3, - E(3,) A
=E(B, - /32)21 E(B,) =5, (6)
= E(Z kiui )2,
=E(kfu? +kZuZ +...+k’u? + 2k k,u,u, +...+ 2k Kk u _.u)
Vi theo gh thiét, E(u?) = ¢® cho ndi i vaE(u, u ) = 0, i #j, nd tép theo &ng

var(3,) =0y k?
X

= phwong trinh (3.3.1) (7)

st dung dinh nghia ctia k?
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Phrong sai éa ,él c6 th tinh dugc khi tuan theo ly 1gn gibng nhr trén. Mot khi
xacdinh dugc cac plrong sai qﬁa[i’l va [3’2, cac an bac hai drong aia chdng & cho ta
céc sai & chuiin trong ing.

3A.4. PONG PHUONG SAI GITA 3, va g,

Tur dinh ngha :

covB,, 3,) =B -EB)||B, -EB,)]}
=E(B -B)B-B)  (Visao?)

= _XE(ﬁz :82)2
=-X var(,Bz)

= phrong trinh (3.3.9) (8)
trong d6 Gng ding cac @& kien 1a B, =Y -B3,X VAaE(B)=Y-B,X khi cho,
B, —E(B)=-X(B,-B,) . Liu y. var(3,) da cho trong (3.3.1)

3A.5. HAM UOC LUQNG BINH PHUONG TOI THI EU CUA &

Nhic lai rang:
Y, =B+ B, Xty 9)
Do do:
Y=8+06,X+U (20)
Lay (9) trir di (10) ta c6:
Yi = Bo% +(u; —U) (11)
Ciing nhic lai rang:
G, =y, = Box (12)
Do d6, khi thé (11) vao (12) tadwoc:
G, = B,X + (U, —U) ~ By (13)
Thu thip cac § hang, binh plrong Ién vady téng hai ¢, taduoc:
Y= (B = Bo)’ Y+ (U = 0) ~ 2B, - By)Y X, (U ~ ) (14)

L4y cac ky vomg ciia ca hai vé cho:
E(Zaiz) = Z XiZE(,Zgz - 132)2 + EI_Z (ui - U)ZJ_ ZE[(,éz - 132)2 X (ui - U)] (15)
= A + B + C

Bay gi, tir cAc gh thiét vé mé hinh bi quy tuyén tinh @ dién va nt vai trong 8
cac Kt qua da thiét 1ap nén, né co thdugc kiém ching rng:
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A= &
B= (n-1)c”
C=-2¢
Vi vay khi thé cac gia tr nay vao (15) tauoc
E(>62)=(n-2)0? (16)
Do d6, réu tadinh ngha
6, = 20 (17)
27 n-2
gia ti ky vong aia no la
E(6?) = iz E(Yd2)=0?  Khi si dung (16) (18)
n -

né ch ra fing 2 la hamudsc lugng khong thiéndch aia o thyc.

3A.6  TINH CHAT PHUONG SAI NHO NHAT CUA CAC HAM UOGC LUQNG
BINH PHUONG TOI THI EU:

Trong Phi luc 3A, PHin 3A.2, tada trinh bay hanxsc lwvong binh plrong i thiéu 23, 1a
tuyén tinh va khong thiérsth (didu nay ¢ing ding Wi A,). Bé ching © ring cac ham
wéc lrong nay é@ng la phrong sai nlb nhit trong nhdémdt ca cac hamrée hwong khong
thién kch tuyén tinh, ta xét hamoc lugng binh plrong i thidu 2, :

B, =3 kY,
trong do:
= KT )?_ _ X%
X =X)E DK
né ching © ring A3, 1a trung binh sng $ ciia cacY, véi k dong vai trd cac ting hrong.
Ta haydinh ngha hamudc lrong tuyén tinh thay th caa 5 nhr sau:
By =2 WY, (20)
trongdé w; ciing la cac tong hrong, khdng nht thiét bangk; . Bay gi:
E(5,) = ) WE(Y)
=2 W (B + B X)) (21)
=B W+ B WX,
Do d8, d6i véi B khong thiéndch ta phii co:

(xem ph luc 3A.2) (29)
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2w =0 (22)
va
2wX =1 (23)
Ta ding co tié viét:
var(B,) =var)_ wY,
:Z“Wi2 vary, [ Lwuy: var Y;=var u;= 0]
=0y w [Lwuy:cov(Y,Y;)=0 (i #j)]

X )2 (Lwu ¥ by toan hoc)

_ 2 X
=0 Z(W' —in2+ZXi2

ZJZZ(Wi_Zé(iX-Z Zzz ~+202 " (W, -

_ 2 RERY: 2
‘UZ(Wi inz) to (zxiz)

Z ZZ

(24)

vi 8 hang cubi cting trong biu thirc &p chot tét tiéu (Tai sao? )
Vi s6 hang Clﬁl cung trong (24) ladng &, phrong sai @a (5 ) cé th 1a arc tiéu
chi khi ta bén d6i s6 hang thr nhit. Néu ta coi:

S

Phrong trinh (24) gim t6i

var(3,) = Z v (25)

= var(3,)
NGi gon lai, v6i cac tong $ wi = k; 1a cac tong £ binh phrong $i thiéu, phrong sai da
hamusc lugng tuyén tinh B, bang phrong sai @a hamuéc lwgng binh plrong ©i thiéu
B,; nawoc lai, var(3,)>var(By). bé dat né khacdi, néu c6 cac hamréc lugng khong
thién Bch tuyén tinh \6i pheong sai nid nhat B, né € phai & hamudc leong binh
phrong i thiéu. Tuong tr, n6 c6 th dugc ching © ring B, 1a hamuéc lwong khéng
thién Ech tuyén tinh i phuong sai nib nhit caa B..

3A.7. KET QUA SAS QJA HAM C AU VE CA PHE (3.7.1)
Vi day 1a kn dau tién ta trinh baytén két qua SAS, § rat bo ich khi ta gbi thiéu ngin

gon V& két qua. CAc Kt qui da dugc thu tr qua trinh KDI QUY ciia SAS. Bén phu thuoe
la 'Y (so tach cho mit nguoi trong mdt ngay ) va kin hoi qui doc lap 1aX; [gia Ié thuc €
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trung binh, tinh ing $ cho Mt pound. Lru y ring day la bén X trong (3.7.1)]. \6i muc
dich trinh bay, kt qua dé cap trong trang sadugc chia lam 6 pin. Luu y rang rat nhicu
cac $ thap phanduoc chi rd trong Kt qua nhung trong thee #, ta chi can liy 4 haic 5 $.

Phan I: Phin nay cho ta Bng aia phép phan tich plng sai (ANOVA) ma ta
‘ da thao luan trong Chrong 5.
Phan II: Can MSE ngha la ¢én bic 2 aia sai § binh phrong trung binh (3?),

ngha la né cho ta sabshuin aiawdc lwongd .

Trung binh DemgHa la gia tf trung binh @a bén phu thuwe Y (=Y).
C.V1a k¢ s bién thién dugc xacdinh nhr la (o®/Y) %100, va né béu
thi tinh bén thién khéng gii thich duoc duy tri trong @ liéu (ngha la
bién Y) lién quan @i gia tri trung binhY .

= k¢ sb xacdinh
‘ ? = R dadiéu chinh (xem Chrong 7) , o
Phan Il PFan nay chccac gia ti uéc lwong aia cac thbng@d cac sai & chuan

cia chlng, cacitsd t cia ching va mic y ngha aia cac ¢ s t. Hai dai
luong sau cuingasduoc trinh bayday du trong Chrong 5.

Phin IV: Phin nay cho ta calugc goi 1a ma tén phrong sai-dong phrong sai
ciia cac théng&uoc lugng. cac phn tir trén duong chéo chy tir goc
trai-tréndén goc phi-dudi cho cac phong sai (ngia la binh phrong
cua cac sai&chuan da cho trong Pin 111)*° va cac phn tr khdng m
trénduong chéo cho cadong phrong sai gira cac thong&udc heong,
¢ day cov(B,, 5,) nhr dadinh nghao (3.3.9).

Phan V: Phin nay cho céac giditthuc ciaY; vaX; , cac gia trudc luong aia Y (
=Y,), va cac phn dr G, = (Y, -Y)
Phin VI: Phin nay cho ting ké d Durbin-Watson vaéhsd twong quan Bc nhit,

céc chii dé da dugc thio luan trong Chlrong 12.

BIEN DEP:Y
I Nguon DF Tong kinh  Binh ptuong Giati F PROB>F
phueong trung binh
M6 hinh 1 0.292975 0.292975 17.687 0.0023
Sai $ 9  0.149080 0.016564
Téng & C 10  0.442055
I Can MSE 0.128703R-binh phrong 0.6628

%% Vi vay, 0.01479 1a phong sai éa 3, va 0.0130 | piong sai @a3,; lay cin bic hai @ia cac 6 nay ta
dugc 0.1216 va 0.1140, chiing la cac saichuin twong ting aia hai 1§ so nhe d& duoc ghi ¢ Pran 1Il,
ngaai trir d6i vai cac sai 8 lam tron.

Damodar N. Gujarati 52 Bin dich: Bing Tam
Hiéu dinh: Hao Thi



Chuong trinh Giing dhy Kinh té Fulbright Céac phrong phapdinh lrgng

Bai doc

Kinh t& lugng oo s6 - 3¢ ed.
Ch 3: M0 hinh hi quy hai bén: van dé wéc
lugng

TBinh DEF 2.20636: ADJ R-SC 0.625:
C.V 5.83325!
Thbéng © Sai © T cho HC
I Bién DF  udc luong chiin  Théng $=0 PROBXTLC
Tungdd gbc 1 2.69112. 0.12162. 22.12° 0.000:
X 1 -0.47952! 0.11402. -4.20¢ 0.002:
v bong ptuong sai tia cacudc hrong
COVB Tungdé goc X
Tungdo goc 0.0147920 -0.013142
X -0.0131428 0.01300097
\% OBS Y X YHAT YRESID =,
1 2.57 0.77 2.3218¢ 0.2481:
2 2.5C 0.74 2.3362 0.1637:
3 2.35 0.72 2.34586 0.00414
4 2.25 0.73 2.34107 -0.04107
5 2.20 0.76 2.32668 -0.07668
6 2.20 0.75 2.33148 -0.13148
7 2.11 1.08 2.17323 -0.06323
8 1.94 1.81 1.82318 0.11682
9 1.97 1.3¢ 2.0245¢ -0.0545¢
10 2.0¢€ 1.2C 2.1156¢ -0.0556¢
11 2.0z 1.17 2.1300° -0.1100°
\ d DURBIN-WATSON 0.72i
Tu twong quan ac 1 0.39(
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