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CHUONG 4

M6 Hinh Héi Qui Boi

Trong Chrong 3 chiing ta @i han trong terong hop don gian cia mé hinh Ki qui hai
bién. Bay gi, ching ta & xem xéhai qui bgi, ngha la lién k¢ bién phy thusc Y cho
trigc Wi nhiéu bién doc lap X, Xo, ..., % M hinh i qui tuyén tinhda bién c6 cong
thirc tong quét nbr sau:

Yi= 5+ BoXeo +

X dirgC dit bang 1dé co duoc “tung dg goc”. Chit t nhs biéu thi s lan quan sét
va ¢ gia tf tr 1 @én n. Céac gi thiét vé s hang nhiu, u, hoan toan ging nhing g
thiét @ xacdinh trong Clvong 3. Trong cadac trung tong quat ga mst mé hinh bi
qui bdi, Viéc lra ctpn cac bén déc lap va bén ph: thusc Xuit phat tr cac ly thuyt kinh
té, truc giac, va kinh ngldm qué k. Trong vi @ vé nganh lat dong sin ¢ Chirong 3,
bién phy thugc 1a gia aia ain nha ngt hé giadinh. Chlng tafa dé cip ¢ do 1a chi s gia
- hwong thu phu thujc vaoddic diém aia ain nha. Bing 4.1 trinh bay 4 liéu bo sung
cho 14 @&n nha ndu da ban. leu ¥ ring, d7 ligu cho X chi don gidn la mpt cit gom cac
so 1 va trong irng Wi so hang khongdsi. Tinh ¢ s hang khdngdsi, co tit ci 1a k bién
déc ldp va vi viy ¢ k I# s5 tuyén tinh chra biét can wéc lwong.

M6 hinh tuyn tinh Wi trong vi di nay nhr sau:

.+ BXu + U (4.1)

PRICE =B, + B,SQFT +BsBEDRMS +B,BATHS +u (4.2)

Ciing nhr trudc, gidduoc tinh bzng don vi ngando la. Ngoai dén tich s dung, gia con
lién h¢ véi so phodng ng cing nhe s6 phong &m.

Anh heong aia thaydoi trong Y; khi chi c6 X%; thaydsi diroc xacdinh b AY;
I4X: = B. Vindy, y nghia aia ¢ s6 hoi qui B 14, giir gia tri cia tat cd cac bén khac
khéngdai, néu X% thaydoi mét don vi thi Y, ky vong thayddi, trung binh 1&,8 don vi. Do
d6, B, trong phrong trinh (4.2)dwoc dién gidgi nhe sau: Gira hai ¢in nha cé cung dn
tich sr dung (SQFT) va & phong ng (BEDRMS), én nha nao c6 thém éhphong &m
duoc ky vong € ban i gia cao lon, trung binh, khéng £, ngando la. Vi vy, phan tich
hoi qui bdi gitp chiing ta kim soatdioc mpt tdp hop con cac kin gigi thich va kém tra
anh hréng aia mt bién dgc ldp da chon.

O Bing 4.1 O liéu vé nha mbt ho giadinh (gia tinh bing ngandso la)

Gia Hang SQFT BEDRMS BATHS
t (Y) (X1) (X2) (X3) (X4)

199,9 1 1.065 3 1,75
2 228 1 1.254 3 2
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3 235 1 1.300 3 2
4 285 1 1.577 4 2,5
5 239 1 1.600 3 2
6 293 1 1.750 4 2
7 285 1 1.800 4 2,75
8 365 1 1.870 4 2
9 295 1 1.935 4 2,5
10 290 1 1.948 4 2
11 385 1 2.254 4 3
12 505 1 2.600 3 2,5
13 425 1 2.800 4 3
14 415 1 3.000 4 3

0 4.1 Phrong trinh chuin

Trong trong hop mé hinh Bi qui boi, Gia thiét 3.4 duoc hiéu chinh nhr sau:Mdi X cho
truréc sao chaCou(Xsi, u) = E(Xsi ) = 0 véi mdi i tir 1 dén k va nai s, t tr 1 dén n. Vi
vay, moi bién doc ldp dwoc gid dinh 1a khéng lién & véi tat cd cac $ hang sai 8.
Trong trong hop cia thi tuc binh plvong Hi thiéu théng throng (OLS), ching tdinh
nghia ©ng aia binh plrong sai § &

n . n A A 0
ESS :tz:]_Utz = tél(Yt' B1 - BoXez - ... -BiXu)

Thu tuc OLS arc tiéu ESS thedy, B ..., Px. Bing cach tixc hign nhr trong Plan 3.A.3,
ching ta co6 th c6 dugc cac plrong trinh chén, $ pheong trinh chén bing $ h¢
tuyen tinhuéc lwong. Dodd ching ta c& phuong trinh trongdo k hé so hoi qui chra
biét (c&c bngduoc tinh theo chsd t — ngha la $ lan quan sat):

ZYt = n(")Bl + [322 Xio + ... +BkZ Xik

2Y X2 = B12 X2 322 X%+ ... +BkZ XXz

2Y X = Br2 Xy + BaZ XXy + ... +Br XueXii

2Y Xk = B2 X + B2 XX + -+ X

k phuong trinh chén trén co th giai duoc cac nghim don B (chi trir mot vai
truong hop ngaii 1¢ trinh bay trong Clong 5). Cac chiong trinh may tinh chim thuc
hién duoc moi tinh toan nay khi nip di liéu vao va xadinh cac bén doc lap, bién phu
thuoc. Phu luc 4.A.1 mé & cac lréc ddi véi md hinh ba Win trongdd Y hdi qui theo
mot b hang khdngdoi, X, va Xs.

Céc tinh cht 3.1dén 3.3 d¢ing ding trong teong hop hoi qui tuyén tinh Bi. Do
d6, cacuoc lugng OLS la BLUE, khéng thiéréth, hisu qui va nhit quan. Phn dr va
cac gia tr du doan coduoc tir cac lién § sau:

Gt = VYi-B1-BoXiz - . -BrXik
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Yi= ﬁl + ﬁZXIZ + ... +[§kxtk =Y, - G

oViDU 4.1

Déi voi mé hinhda néu trong Rkong trinh (4.2), lién &iude luong 1a (xem phn Thuc
hanh may tinh 4.1)

—_—

PRICE =129,062 + 0,1548SQFT — 21,588BEDRMS — BB HS

Lap tirc ching tatu y 1a cac B s5 hdi qui cia BEDRMS va BATHSdéu am, trai i
chdng ta mongloi. Chung ta c6 th cam thy theo tic giac la thém phongim haic
phong ng <t ting gid ti cua ¢in nha. Tuy nhién,ésd hoi qui ¢ ¥ ngltadiing chi khi
moi bién khacdéu khong thaydoi. Do d6, réu chiing tadng $ phong ng Ién mt, gia:
nguyenSQFTva BATHS khoéngdsi, gia trung binhiuwoc ky vong € ha xudng khaing
$21.588. Nu cung nét dién tich sr dung duoc chia nlo dé cé thém mt phong ng thi
mbi phong ng s& ¢6 dién tich nto hon. Dit liéu cho thy 13, trung binh, ngdi muadanh
gi4 thip viéc chia ni dién tich nay va vi & ho s8 chi $in long t& mot mac gia thip
hon.

Ly luan trong tr cho BATHS. Git nguyén SQFT va BEDRMS khowgi, néu ta
ting thém not phong im, gia trung binh kvong $ giam khaing $12.193. Nt lan nira,
ting thém phongdm nhrng Vn giit nguyén din tich st dung ding c6 ngia 1a phong
nga s nho hon. Két qua cho thly sy khéngdong v aia khach hang va vidy chang ta
quan sat thy gia trung binh gim. Tir 1ap ludn nay ching taulu y 14 nhing diu co @
khéng nhr mongdoi lGc dau (theong dugc goi 1a “dau sai”) ki duoc giai thich hop ly.

Gia sir chung taang thém njt phong ng va ting thém din tich sr dung khaing
300 (cho thém hanh lang va catuyd lién quan khac). BEDRMSEging thém 1 va
SQFT ting thém 300. Thagbi gia trung binh APRICE) 1a Kt qua caa tacdong két hop
nhu sau:

/\

APRICE ={, ASQFT+3,ABEDRMS = 30@, + B3

Trong m6 hinh, pin nay tfé hién mot khaang ting $24.852 trong gia trung binh
udc lrong [duoc tinh nhr sau (300 x 0,1548) — 21,588yn vi ngandd la], mrc gia nay
cO & hop ly.

O BAI TAP THUC HANH 4.1

Gia sr tang thém ndt phong &m va ndt phong ng, vai dién tich st dung ting thém 350
bo vudng. Mrc gia trung binh k vong taing thém bao nhiéu? Gia may cdédang tin
khbéng?

O BAI TAP THUC HANH 4.2 ,
Du béo gia trung binht@a nmjt can nha i 4 phong ng, 3 phong dm va dén tich s
dung la 2.500 B vuéng. Dr bao co bp ly so i dir liéu trong Bing 4.1 khéng?
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Mot udc lwgng khong thiéndch aia phrong sai phn dr 62 duoc tinh ing § =
02 = =502 (n- k), voi n 1a $ lan quan satisdung trongudc luong va k la 8 hé sb hdi qui
udc lrong, m & H hang khéngddi. Ching minh phat Kiu nay \ nguyén ic twong tr
nhu da trinh bay trong pim 3.A.7, nleng phic tap hon nhiéu vi c6dén k phuong t(lnh
chuan ¢ day (xem Johnston, 1984, trang 180-181). Trongo@ly 3 chung ta chishg
binh phrong sai $ chon — 2dé duoc wéc lrgng khong thiéndch aia o”. O day, k
phuong trinh chdn dit ra k rang béic, dieu nay dn dén viéc “mat di” k bac ty do. Vi
vay, chung ta chia chan — k Boi vi RE phai khdng ampn phai I6n hon k. Tha tuc dé tinh
sai $ chuin cia cadp 1a trong t, nhrng cac phép tinh baygis nham chan én nhicu.
Cac chrong trinh may tinh cungap cac phép toan éing ké an thiet d¢ uwoc lugng cac
thong $ va kiém dinh gi thuyét vé chiing. Co ththy 1a 22/ 6® c6 phan pbi Chi binh
phrong wi bac tw don — k(xem Johnston, 1984, trang 181). Catdwi nayduoc tém
tat trong tinh cht 4.1.

Tinh Chit 4.1
a. Mot uoc lugng khong thiéndch aia phrong sai sai & (62) duoc tinh king

_n~ _ESS_ 307
s= “n-k n-
vé6i ESS la éng binh plrong aia cac phn du
b. ESSH? c6 phan pbi Chi binh phrong wi bac tr don — k Luu y ring tinh clit nay
phu tk;u@c dac biét vao Ga thict 3.8 l1a  hang sai 8 u; tuan theo phan ph chuan
N(0,09).

Cac Gia Tri Dy B4o Va Sai $ Chuin
Ciing nhr trong md hinh i qui don bién, chlng ta&quan tamién tao ra cac ¢ bao c6
dicu kién aia bien phu thuoc voi cac gia ti cho tirdc caa cac bin doc lap. Ga sir Xy la

gia tri cho turéc cia bign doc lap thir i véii= 2, ..., k, va t = f, ¥i cac gia ti nay ching ta
muon du bao Y. binh ngha

B =P+ BXp2 + ... +PBkXs
vaé = \A(f, dinh ngha tnrgc @6 t = f, va vi \ly du bao én c6 la gia truéc luong aia p,
va sai & chuin twrong thg € gilp ching ta xaywhg mdt khaing tin dy cho dr béo.
Giai B tir pheong trinh trén va thay vao mé hinh b#u, chang ta c6

Yi=B-BaXiz - ... -BiXic + BaXiz .. Xk + g
Nhom $ hang mbt cach thich bip, ta cé th viét lai nhu sau:

Yi=B + B2 Kz — Xr2) +... +PBu(Kek — Xic) + Ut
=B + B + ... Pl + Ut
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Véi Zii = X — X, cho i = ., k. \dc viét lai cdng thic nay chi ra cac krdc saudé tién
hanh dr bado

Budc 1 Véi gid tri X5 cho twréc cia bién doc lap thr i vat =f, tao mot bién moi Z; =
th—Xfi Véiizz, ...,,k. )

Buéc 2 Hoi qui Y theo ndt s hang va cac l@n mgi Zy, ..., L.

Bwéc 3 SO hang khdéngdoi duoc udc lugng la ndt du baodiém can c6. Khang tin @y
twong tng (xem phn 3.8)duoc tinh king B - t*st ﬁ + t*s), voi t* la gia tn téi

han cia phan pbi t v6i bac ty don — kva mic y ngﬁa cho twdc, va sla sai &
chuan aia $ hang khéngddi duoc uéc luong coduoc tir budc 2.

oOViDU 4.2

Trong vi di vé bat dong sin, dit SQFT = 2.000, BEDRMS = 4 va BATHS = 2,5u®
thir nhat tao cac bén moi, SQFT2 = SQFT — 2000, BEDRMS2 = BEDRMS — 4 va
BATHS2 = BATHS — 2,5. K dén hi qui PRICE theo mt sb hang khéngddi va
SQFT2, BEDRMS2 va BATHS?2. iiTbai thrc hanh may tinh gim 4.1 ching taulu y 1a
gia trung binh d b4o @a cin nha nay la $321.830 va séichuin aia dr béo 1a $13.865.
Diéu nay cho khang tin dy 95% la 321.83@ (2,201 x 13.865) tintiuoc khaing tin cy

la (291.313; 352.347).

042

Do Thich Hep

Khi danh gia nic d6 thich hop, t6ng binh plrong toan phn, ©ng binh plrong Hi qui,
va tng binh plrong aia sai § cé cung dng nhr da trinh bay trdc, vad day ding co
TSS = RSS + ESS (&1 |a mé hinh c6 it sd hang khéngddi). Vi vay,

TSS =3 (Y;-Y)> RSS=3(Y:-Y)?  ESS=x(

Muc do thich hyp duoc do nhr truéc day hing R = 1 — (ESS/TSS). & c6 $
hang khongddi trong md hinh, Rciing king wi binh phrong aia k¢ sb tuong quan gia
Y.va Y. Tuy nhiéndinh ngha R theo cach nayésphat sinh it vin dé. C6 thé thiy 1a
viéc thém vao ft ky mot bién nao (du Hin nay cé y ngta hay khong) thi Rciing
khéng bao gi giam. Ching minh ting dai sé phat béu nay &t nham chan, ning ching
ta co ti¢ ly luan theo toc giac. Khi ndt bién msi duoc thém vao va ES8uoc arc tiéu,
chang tatang arc tiéu theo not tap rat nhiéu bién <5 va vi \ay ESS nai ¢6 v s5 nho hon
(it nhat thi aing khéng &n hon). Cu thé hon, gid sir SO hang Brs1Xw+1 dugc thém vao
phueong trinh (4.1) va ta cduoc mot mé hinh néi. Néu gia ti cuc tiéu caa Hng binh
phuong aia md hinh i nay lén hon gia ti caa md hinh @, thi tadat B bing khong
va sr dung cacudc lugng di cho cac gia trp khac § tot hon, va vi \iy cacudce lugng
méi khong the c6 ESS gc ticu. Bidu nay kéo theo khi ot bién msi duoc thém vao, gia
tri R? tuong ng khong th giam di ma con co th tang thém. Do #y, ngroi ta theong ©
gang thém njt bién M vao ch dé ting R khong K dén mic do quan tong aia bién dé
dbi véi van @é dang gai quyét.
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bé ngan chin tinh tang “co dua thém bin vao mo hinh” nhh 44 néu trén, i
phépdo khac ¥ muic do thich lyp duoc ar dung therong xuyén n. Phépdo nay @i la
R? hiéu chinh hoic R? hiéu chinh theo bic tw do (ching ta thy két qua nay trong Kt
gua in ra @ia may tinhy Churong 3).Dé phat trén phépdo nay, trge hét phai nho 1a R
do luong ty sd gitra phrong sai @a Y “dugc giai thich” bing mé hinh; rt cach trong
duong, n6 Bing mot trir ty s6 “khéng duoc giai thich” do phrong sai @a sai 8 Var(u).

Phépdo tx nhién @i la R (R-ngang binh ptong), king

—
o, V)

Var(Yy

‘ Ching ta it ring mot uoc lugng khong thiéndch aia o = Var () duoc tinh
bang ESS/ — K, va ndt usc luong khdéng thiéndch aia Var (Y)duoc tinh king TSS/G
—1). Thay vao pkong trinh trén ta cé

R2=1- ESS/6-K) 1- ESS6-1)
- TSS/@ -1) TSSh k)
Y
a1 2 _ _ﬂﬂ)
=1 k(l R)=1-"7Tss
Viéc thém vao rt bién cﬁn dén tang =3 nh;:ng aing lam gam di mét bac tu do,
baoi vi chur]g tadangudéc luong thém nit tham $ nira. R hiéu chinh 1a mt phépdo do
thich hyp tt hon bsi vi n6é cho phémanhddi gitra viéc ting R va gim bic tr do. Ging
can leu y 1a vi @ -1) / (n - k) khéng bao @i nho hon 1. R khéng bao di 16n hon R.
Tuy nhién, nic du R khong tié am, R c6 thé nhd hon khong. Vi d, khin = 26,k = 6,
va R = 0,1, ching ta c6R= - 0,125. R am cho thy Ia md hinh khéng médiy da qua
trinh phat & liéu.

ViDU 4.3

Bang 4.2 trinh bay cacéhsd hdi qui udc lwong va céc irthbng ké lién quania
bén md hinh khac nhau (B thec hanh may tinh 4.1 céebing din cac 4o nhing $
nay). CAc @ liéu thip hon bac tr do (d.f.)duoc thao luan trong plan tiép theo. M hinh
A giéng nhr mé hinhda dugc trinh bay trong Gkong 3. Trong mé hinh B, BEDRMS
duoc thém vao va trong mé hinh @ BEDRMS va BATHSdéu duoc thém vao. M6
hinh D khoéng c6 cac & giai thich, chi c6 $ hang khong thaytdi. N6 € duoc r dung
trong ptin 4.4. R rangit Bang 4.2, khi cang nBi bién duoc thém vao, dng binh

phuong pHin dr giam va R tang. Tuy nhién, Rlai giam khi thém cac in. Biéu nay c6é
ngha | bi ich trong véc R tang it hon so \6i mit mat do gim bic tr do, din dén mit
mat rong trong “ric do thich yp”. Mo hinh D c6 mt gia ti R? bing khong vi cac gia
tri ESS va TSSu@m né la nir nhau. Biéu nay khéngd gi bi vi khdng cé phn nao trong
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md hinh gii thich thayddi vé PRICE. Nédugc dé cap ¢ day vi né § c6 ich trong \ic
kieém dinh ga thuyet (dé cap ¢ phan 4.4)

Trong mé hinh A. SQFT gi thich 80,6 phn trim cia cac thaydéi vé gia nha. Tuy
nhién, khi fit ca ba bén déu dugc dwa vao, md hinh gi thich duoc 78,7 plin trim thay
ddi vé gia, didu nay fp ly ddi véi nghién du chéo. Nu cac bén bd sungdugc thém
vao, kh ning gii thich cia md hinh & cao fon. Vi dy, kich thréc, $ lugng va lai cac
dd gia ding ... v.v. ding |a nlitng bién c6 tté thém vao. Tuy nhién, khi caddiéu nay
khéng c6 8n trong miu di liéu, ching ta khéng éhthém nhtéu bién nira vao. Trong
Chuong 7, ching ta #o luan vé tacdong aia hb boi dén gia nha.

O Bing 4.2 Céac M6 HinhUéc Lwgng Cho Dir Liéu Gia Nha

_ Bién sb M6 hinh A M6 hinh B M6 hinh C M6 hinh D
HANG O 52,351 121,179 129,062 317,493
(1,404) (1,511) (1,462) (13,423)
SQFT 0,13875 0,14831 0,1548
(7,407) (6,993) (4,847)
BEDRMS - 23,911 - 21,588
(- 0,970) (= 0,799)
BATHS -12,193
(= 0,282)
ESS 18.274 16.833 16.700 101.815
R? 0,821 0,835 0,836 0,000
= 0,806 0,805 0,787 0,000
F 54,861 27,767 16,989 180,189
d.f. 12 11 10 13
SGMASQ 1.523 1.530 1.670 7.832
AIC 1.737 1.846 2.112 8.389
FPE 1.740 1.858 2.147 8.391
HQ 1.722 1.822 2.077 8.354
SCHWARZ 1.903 2.117 2.535 8.781
SHIBATA 1.678 1.718 1.874 8.311
GCV 1.777 1.948 2.338 8.434
RICE 1.827 2.104 2.783 8.485

Ghi chi: cac gia trtrong ngdc la nhing tii théng két tuong tng, d6 1a cac B sd chia cho sai&chuin aia
ching.
" Ppanh diu md hinh “6t nhit” ddi véi tiéu chuin, ngha 1a, c6 gia irnho nhét
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O BAI TH UC HANH 4.3

Chang minh &ng R va 62 chuyén dong ngroc chidu nhau; ngta 1a réu R tang, thio?

nhét thiét phai giam. (Vi Vay, chon mst mo hinh c6 Rcao hn ddng nghia wi chon mot
mo hinh c&G? thap hon.)

Tinh R? va R khi khong c6 $ hang khong déi *

Tong binh plrong ghp TSS = RSS + ESS icho g ti khi va chi khi m hinh ¢ & hang
khoéngdoi. Néu md hinh khdng céoshang khéngdoi, tong binh plrong gop thich lyp la

SYZ = Y2 + 232 Luu ¥ 14 gia tf trung binh Ykhongduoc trir ra & day. Mot s
chuong trinh may tinh tinh Rbing 1 - (ESSEY?) khi khéng c6 & hang tungdd gdc.
Céng thic nayduoc Vién Tiéu chdn va Céng ngh Quic giadé ngh s dung. Tuy
nhién, co th chi ra la gia tf tinh theo cach nay khéngang thich Wi gia tri tinh king
TSS vi cac riu $ khac nhau gia hai mé hinh. Bu muc tiéu 1a so sanh cac mé hinh cé
va khéng c6 & hang khong thaytdi, v& mat maic do thich hyp, cong tikc tinh R khong
thé doc 1ap véi mé hinh. Bt hon nén dung ¥ (ESS/TSS) trongachai trong hop dé co
thé so sanfdugc RE. Néu R duoc tinh bing TSS trong fiu 9, c6 th nd € co gia ti am
khi sb hang khéngdoi khdng co6 nit trong mé hinh. Giait@dm nhr vay thé hién mé hinh
c6 thé khdngduoc dic trung Ht. Mot lva chon khac va cod 1a mot phépdo tot hon caa

R? 14 binh plrong aia k¢ s twong quan gia Y; va Qt gia ti ludn luén khéng am.

Chung tada lap luan trudc day la R® = — [Var(u) / Var(Y)] la phépdo tot hon
cua thayddi trong bén Y duoc giai thich byi mo hlnh Diéu nay cho céng trt
ﬁz — 1_ ESS_ ‘n_ k’
TSS+(n-1)

trongmoi truong hop.

Vi céc chlrong trinh may tinh khac nhaw ¢éch tinh Rva R trong twong hop
khéng c6 6 hang khongddi, vi vay dé ngh doc gia kiém tra kit ky cheong trinh nao
dugc sr dung va xaalinh xem cac phégo co trong thich gira cAc mé hinh hay khéng.
Céc nhadiéu tra throng loai s6 hang khéngddi ra néu né khéng c6 y nga dé lam ting
muc y ngha thbng ké @a cac bin con hi (vi du, md hinh gia tais von cia Vi du 1.3
khéng c6 & hang khéngddi), viéc thec hanh nay khdnduoc khuyén khich vi nd co th
dan dén md hinh khéngic treng (xem thénd phan 4.5)

Céc Tiéu Chiin ChungPé Chen M6 Hinh

Chung tada chrng minh tréc day bing cach ing $ bién trong ndt mé hinh, éng binh

phuong phin dr Z0° & giam va R s tang, nhing déi lai bac ty do € giam. R va sai 6
chuin aia phin dr, [ESS /  — K]"2 tinhdén viéc danhddi giita gim ESS va gim bac
tu do. bay la nhirng tiéu chan théng dng nhit d¢ so sanh cac mé hinh.
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Nhin chung, mo hindon gian hon dugc uva thich lon vi hai ly do K thuat sau.
Thir nhat, dua qué nhdu bién vao md hinh kiéh chodd chinh x&cwong ddi cua riéng
mdi hé sb giam. Diéu nay § dugc nghién ¢u ky trong Clrong 5. Thir hai, viéc giam
bac ty do € giam ning lyc cia kiém dinh trén cac &1d. Vi vay, xéc stt cua viéc khong
bac B gia thuyét sai (sai 4m loai 1l) tang khi kic tr do ghm. Cac md hinkdon gian
ciing & hiéu hon cadc md hinh prc tap. Vi vy, ly twdng nén thit 1ap nhiing tiéu chén
han ché nhirng md hinhén nhrng ding khéng luén ludn an mé hinhdon gian.

Trong nhiig nim gan day, nhéu tiéu chidn chpn mé hinhduoc dé ngh. Tat ca
nhitng tiéu chdn nay cé dng aia ©Hng binh plrong pHin dr (ESS) nhan & mot nhan é
bt lgi phu thuc vao nirc 6 phac tap cia mé hinh. M6 hinh cang pb tap ESS cang
giam nhrng ki ting tinh K@t lgi. Céac tiéu chin vi iy phai cung dp cac lai danhdoi
khac gira mrc do thich lkyp vadé phac tap caa moé hinh. Mt mé hinh cé hrthéng ké
tiéu chudn thap dugc va chng hon. Trong plﬁn nay, chung ta trinh bay torit tong
quat cac nharbtbit lgi ma khongdi sau vao phn ky thuat cia mdi yéu t5. Néu doc gia
quan tamdén mot tom it day da chi tiét hon clng i nhitng tng ding, an c6 tké tham
khao bai bao ¢a Engle va Brown (1985).

Akaike (1970, 1974) xayuwhg hai plrong phéap, rit dugc goi la sai $ hoan
toan xacdinh trwéc (FPE) va phrong phap thr hai gi & tiéu chuin thong tin Akaike
(AIC). Hannan va Quinn (1978} nghi mot pheong phéap khacdfroc goi 1a tiéu chuén
HQ). Céc tiéu chan khac gm oia Schwarz (1978), Shibata (1981), va Rice (198%4), v
phuong phaptinh chinh xac chéo éng quat (GCV) duoc Craven va Wahba (1979) phét
trién vaduoc Engle, Graner, Rice, va Welss (1986)dang. Mdi mot tri thong ké nay
déu dwa trén vai tinh cit téi wu, chi tiét vé cac plwong phap nayluogc de cap trong cac
bai bao Iet ké trén (ru y 1a cac bai bao najoi hoi ki€ én thirc vé dai sb tuyen tinh). Bing
4.3 tdm fit nhitng tiéu chén nay ( 1a $ lan quan séat v 1a $ théng $ uadc lugng).

Khéng dn thiét phii dua R vao trong tiéu chin vi RRvaSGMASQG?) quan &

nghich, va vi @y gia ti SGMASQ thp ding c6 nglia la R s co gia ti cao. R chi co
ich khi xacdinh ty s cia bien doi trong Y dugc giai thich by cac bén X.

O Bing 4.3 Tiéu Chuin Chon M6 Hinh

SGI\./IASQ: (? (1 _(KD—l HQ: . E
AIC: je@””) RICE: Es ﬂ( ( D

SCHWARZ; (ES‘) o

‘) (In )2

GVC: ES‘) n + 2k

5
FPE: (E |
(E i( ( D SHIBATA:
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Mot cach Iy trong, chiing ta mén c6 ndt md hinh c6 cac giaitcia cac ti thong
ké déu thip, khi so sanh & mot mé hinh khac. N du cé th xép hang mot vai tiéu
chuin nayddi véi mot gia ti ESS,n, vak cho trdc, thr ty nay $ khéng con y ndia nira
bai vi cac mo hinkiéu cé ESS v& khac nhau. Ramanathan (1992)dkisat K hon mot
sb truong hop dac biét. Trong nlieng treong hop dic biét nay, ndt s tiéu chidn tro nén
du thira — ngfia 14, ndt mé hinhuu viét hon theo ndt tiéu chidn ding € wu viét hon xét
theo céc tiéu chim khac. Tuy nhién, Bt cach éng quat, co thtim duoc mot mé hinh
uu Vviét theo ndt tiéu chidn nheng ki khénguu viét theo tiéu chén khac. Vi d, tiéu
chuin Schwarz coi tmg \é tinh phirc tap aia mé hinh bn 1a cac gu t khac va vi gy
c6 the dan dén mot két luan khac. Mt mo hinh &t hon mot mé hinh khéac theo &b sb
tiéu chdn s dugc wa chng ton. Tuy nhién, tiéu chim AIC la tiéu chén duoc sr
dung pto bién nhit trong phan tich chii thoi gian.

oOViDU 4.4

Déi véi dit liéu gid nhay, Bang 4.2 c6 8 irthdng ké {ra chlon md hinhddi voi mdi mot
trong ba mé hinh. 4 ca céc tiéu chén déu danh gia cao mé hindlon gian nhit, trong
m6 hinhdd chi c6 mbt bién giai thich duy nfit & SQFT. Piéu nay c6 ngta 1a vic giam
ESS do tinh pirc tap caa mé hinh khéngu dé danhdai véi nhan 6 bat loi gin lién voi
mo hinh plic tap. Két qua nay thit sy khéng qua &t ngy ddi voi chang ta. Dén tich sr
dung phi thudc vao $ phong ng va phongam trong nha. M hinh A viay khéng trrc
tiép dé cap dén BEDRMS va BATHS. Do, chiing ta khdng nénykiong mé hinh B va
C < t6t hon khi giam ESSdu thip.

0 4.4  Kiém Pinh Gia Thuyét

Trong phan nay chiing ta to luan ba lai kiém dinh gia thuyét: (1) kiem dinh mrc y
ngha thong ké aa c,éc B o riéng E, (2) kiém dinh mbt so hé so hoi qui lién ket, va (3)
kiém dinh © hop tuyén tinh @ia cac k so hoi qui.

Kiém Dinh Cac Hé S Riéng Lé o o , ‘

Nhu trong Chrong 3, kém dinh gi thuyet vé mot hé s6 hoi qui don dugc tién hanh Bng
kidm dinht. Céc tinh ct ma ndi Bi tuan theo phan phchuin va ESS# = (n —k) 62
/o® tuan theo phan phchi binh plrong ding dugc md rong cho tedng hop da bién.

Chi c6 mjt hiéu chinh la ESS#” phan pli chi binh phrong wi n — kd.f. Cac lxéc tién
hanh kém dinh mot hé o riéng bét nhue sau:

KI EM PINH T MQT PHIA

Bwéc 1 Ho: B= [, Hi: B> .

Buwéc 2 Thiét 1ap tri théng két. = B Bo) / , Vi [3 la gia ti uéc luong vag la sai ﬁ
chuin udc lwong aia n6. Nu Po = 0, gid ti t nay € giam dén ty s coa he sH
hdi qui chia cho sai&chuin cia nd. \6i gia thuyét Ho, nd tuan theo phan
phdi t véi n — kd.f.
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Bwéc 3 Tim trong lang trat gia ti twongung Wi bac tr do bingn —k va timdiém t .
(a) sao cho din tich @ia pHin bén phi diém nay ing mic y ngha (a).

Buéc 4 Bac b gid thuyét khongnéu tc > t'. Néu tredng hyp Hi : B < Bo, Ho S8 bi bac
bo néu t < —t. Mét cach trong dwong cho @ hai trong hyp, bac b néu ||
>1.

Pé sir dung phrong phap gia frp, tinhp = Pt > |t¢|, vi Ho cho trge) va bac b Hy néu

gia tii p nho hon mirc y ngha.

O ViDU 45

Chang ta hay apuhg Wi M6 hinh B va C trong Bng 4.2. M0 hinh B céde tr do 1a 11
d.f. (14— 3) va M6 hinh C cé4x tr do king 10. Tr Bang A.2, t'11(0,05)= 1,796vat 10
(0,05) = 1,81216i véi kiém dinh 5%. Vi vy, dé mot hé sb hdi qui dwong haic am c6 y
ngha thing ké, gia trtuyét dbi cua ti théng két cho trong Bng 4.2 piél lon hon 1,796
d6i voi M6 hinh B va én hon 1,812d6i véi M6 hinh C. Chuing tari y 1a trong néi mo
hinh K¢ s5 hdi qui coa SQFT lacé y ngdh. biéu nay c6 ngfa la trong nirng trwong hop
d6 ching ta khdng thbac B gia thuyét khéngla he sb tuonging king khong.

C6 hay khéng @t muc y nghia nao khac 5 gim traim tai d6 ta c6 tk bac b gid
thuyét khéngduoc? Sau cuing, khong co diic biét dbi voi muac 5 phin tram. Néu mac y
ngha thrc ar cao on mot chat, ching taan cé tié sin sang bac ®dgid thuyét khong
Ching tatu y tir Bang A.2 1addi véi mac y nghia 10 pln tram, t 10 (0,1) = 1,372. Tir
théng két caa BEDRMS trong M6 hinh C 1a 0,798 i tuyét ddi, nho hon 1,372. Do
d6, ching ta & luan 1a BEDRMS khéng c6 y ngh trong M6 hinh Cé muc y ngha 10
phan tram.

Str dung chrong trinh GRETL, ching tda tinh gid tr p cho cac B s cia
BEDRMS va BATHS (xem pin thyc hanh mdy tinh 4.1). C&g¢ 6 nay %p tir 0,175
dén 0,39, ng y la réu chung ta bacdgia thuyét khéngla cac & sb nay ting khong, c6
mot co hoi tir 17,5dén 39 phin trim pham sai km loai I. Khi cac I¢ s nay cao bn mot
muc chip nhan théng throng, ching ta khdng ba® tHe nhung thay vi vy, két luan 1a
cac It sb nay khong khac khéngdhcéch cé y nga.

K1ém DiNH t HAI PHIA

Bwéc 1 Hy: ,8: ﬁ), Hi: ﬂ#ﬁ)

Bugc 2 Thiét 1ap tri théng Két, t = B— &)/ 4, Véi B 1a gia ti uéc luong vagla sai $
chuin cia n6. Theo githuyét Ho, ﬁ tuan theo phan @t véi bac tr don—k

Buwéc 3 Tim trong Bingt A.2 gia ti trong tng Wi bac tw don —kva timt n.{al2) sao
cho dén tich bén phi cua n6 ting phan tra mic y ngha.

Bwoc 4 Bac  gid thuyet khongnéu | >t .

Dé s dung gia ti p, tinh gia ti p = 2P¢> |te|, Wi Ho cho trdc) va bac b Hg néu p nho
hon mic y ngha.

Toém fit, gia ti p (gibng nhr xac st caa sai dm loai | bac b gia thuyét ding)
thip ngha l1a ching ta “an toan” khi baé bia thuyet khdngla ke sb bang khéng ¢i voi
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Bo = 0) va Kt luan la h¢ 6 nay khac khongiang K. Néu gia ti p cao, thi ching ta
khong ti¢ bac b gia thuyet khbngnhueng thay vaaio két luan la R so khdng co y ngta
thong ké.

O ViDU 4.6

Chung ta &pghg kiém dinh hai phia & M6 hinh B va C. Trong Mé hinh Bab tr do la
11 vi \ay t 11(0,025) 1& 2,201d6i véi mic ¥ ngha 5 pln tam. Trong M6 hinh C,
t'10(0,025) = 2,228. Vidy, d& mot hé sb hdi qui khac khéng cé y nga i mic y nghia
5 phan tram, tri thdng két cho trong Ang 4.2 plai 16n hon 2,201 ¢ gia ti tuyét d6i & Mo
hinh B va &n hon 2,228 ¢ gia ti tuyét déi & M6 hinh C. Chang tarli y 1a trong i
mé hinh 1§ s5 héi qui cia SQFTdéu c6 y nghlia, trong khi 4t ca cac & sb hoi qui khac
khéng c6 y ngta. Biéu nay c6 ngta |a trong nitng trdng hop d6 ching ta khéng th
bac b gia thuyét khéngla hé sb tuong ing king khéng.

Co hay khong @t mic y nghia khac ngoai ric 5 pHin trim c6 tt bac b dugc
gia thuyet khong@ Gia ti p bay gi bang hai bn cac gia trco trge day @6 1a 0,35dén
0,78). Khi cac gia tmay cao, kt luan la cac gia irkhac khéng quan sétroc cia nhirng
hé sb hoi qui nay cé th 1a do sai 6 mau ndiu nhién. Vi gy, véi gia tri SQFT cho tréc,
cac bén BEDRMS va BATHS khéngnh hrong quan tong dén gia én nha. Kt qua
nay khing dinh két qua truéc d6 trong M6 hinh Ada duoc danh gié la dt theo ft ci 8
tiéu chun.

O BAITAP THUC HANH 4.4 » ,
Sir dung chrong trinh i qui cia kan, uwéc lwong Mo hinh B va C, va Em tra Kt qua
trong Bing 4.2.

C6 thé thiét 1ap duoc tinh chit sau (xem Haitovsky, 1969):

Tinh chit 4.2 , ’ o ’
Neéu gia ti tuyét doi caa tr thong két caa mt hé so hoi qui nho hon 1, thi véc Io;i hé s5
nay ra kidi md hinh & lam &ing R hiéu chinh. Twong tr, bo mot bién cé ti thdng két
6n hon 1 (V8 gia t tuyét ddi) s& lam giam R. q
Diéu nay co th chi ra la, bén anh ti thong két toi han, chung ta cé’ thar dung gia ti t
bang 1 nhr la heéng din trong vic xacdinh xem co th bo bst mot bién hay khong. Tuy
nhién, vi R chi la mot trong nhéu tiéu chin nén cac gia tp riéng k, gia ti thong ké
chon md hinh vadm quan tong \e ly thuyet cia cac bin néndugc dungdé xacdinh cac
bién nao co th loai bo (xem vi di phan 4.6 va 4.7)

Ki ém dinh mot s6 h¢ sb lién két (kiém dinh Wald) ’ ‘)
Kiém dinht vé cac I¢ s riéng E dung cho nic y nghia aia cac B s cu the. Ta ding c6
thé kiém dinhy nghia lién ket cia mjt so hé so hoi qui, vi du nha cadc moé hinhwsi day:

(U)  PRICE =B, + B,SQFT +B;BEDROOMS +3,BATHS +u
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(R)  PRICE =y; + ,SQFT +v

M6 hinh U (la mé hinh C trongdAg 4.2)dugc goi la md hinh khéng givi han, va Mo
hinh R (Ia M6 hinh A trong &g 4.2)dugc goi Ia mé hinh gioi han. Do la dof3z va,
buoc phai bang khéng trong M6 hinh R. Ta cétkiém dinh gia thuyét lién két Bz = B4 =
0 V6i gia thuyét ddi 1a it nhit mot trong nhiing ke s nay khong bng khong. Kém dinh
gia thuyét lién két nayduoc goi la kiém dinh Wald (Wald, 1943). Th tuc nhr sau.

Kiém dinh Wald téng quat it cac mé hinh d@ii han va khéng gii han 1a (b qua ky
hiéut ¢ dudi):

(V) Y =B+ BoXo+ .. A BmXm + BmsXmer + .. +BkXi + U
(R)  Y=Bs+BXo+ ... +BnXm +V

Mic du M6 hinh U c6 & kh&c nlwng né hoan toan §ng Phrong trinh (4.1). Mé hinh R
c6 duoc bing cach B bot mot sb bién & M6 hinh U,d6 1& Xns1, Xmear ... Xk. Vi VAy, gid
thuyét khongla Bn+1= Bn+2 = ... = K= 0. Luru y ring (U) chirak hé sb hdi qui chra biét
va (R) chiram hé sd hdi qui chra biét. Dodd, M6 hinh R ¢6 it n k — mthéng $ so \bi
U. Cau i ching ta & néu ra l&k —m bién bj loai ra canh hrong lién két cé y ngha
dbi vai Y hay khong.

Gia s nhitng bién bi loai nay khéng cénh hrong c6 y ngiie déi voi Y. Ching
ta € khéng kK vong ©ng binh plrong sai $ cia Mé hinh R (ESQ qué khac it voi
téng binh plrong sai 6 caa Md hinh U (ESS). N6i cach khac, sai #iES& — ESS ¢
vé rat nho. Nhung gia ti nay nfé nhe thé nao? Chang ta fila ESS it nhay véi don vi
do leong, va vi vy ¢ the 1am gia ti nay bn hon hay nlé hon ch don gian bing cach
thay doi thangdo. “Nho” hoic “Ién” dugc xacdinh bing cach so sanh saiébirén \oi
ESS), tong binh plrong sai  cia mé hinh hoan toan khéngsghan. Vi viy, ES& —
ESS duoc so sanh & ESS;. Néu gia ti dau “nho” tuong dbi so Wi gia tri sau, ching ta
két luan 1a viéc loai bo cac bén Xms1, Xms2, ..., X« khdng thayddi ESSdu dé co the tin 1a
céac It b cia ching c6 y ngh.

Chung ta it 14 cac 6ng aia nhirng binh plrong doc 1ap ¢6 phan péi chi binh plrong
(xem phin 2.7). Vi iy, ESS/0” 1a phan phi chi binh plrong wi n — kbac tr do @
quan sat tr k thdng $ trong Md hinh U). Co6 ththiy tronggia thuyét khdngla vi tinh
chit cong aia chi binh phong (Tinh clit 2.12b), (ES§ — ES$)/0? ciing 1 phan péi
chi binh plrong Wi bac tir do king $ bién  loai bo trong (R). Trong pin 2.7, chiing
ta thiy la ty s cua hai phan & chi binh plrong doc lap c6 phan péi F co hai thong &
bac tr do cho & s6 cia ty S, bac tr do cho u 5. Tri thong ké § cin ar trén § S5 F.
Cac lrge thong throng dé kiém dinh Wald (throng dugc goi 1a kiém dinh F) nhu

sau:

Bwéc 1 Gia thuyét khongla Ho: Brms1 = Bm+2 = ... =Bk = 0. Gi thuyét nguoc lai 1a Hy:
¢ it nkit mot trong nhiing gia ti B khéng Bing khéng. Gia thuyét khdngcok —
mrang buc.

Bwéc 2 Truéc tién i qui Y theo nét bién khongdoi, Xz, Xs, ..., Xk, va tinh dng binh
phuong sai 8 ESS,. Ké den hoi qui Y theo ndt bien khdngdoi, Xz, X3, ..., Xm

Ramu Ramanathan 13 Thuc Boan/Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Cac phrong phapdinh rong Nhép mon kinh té lwgng véi caciing dung — 5" ed.
Baidoc Ch.4: M6 hinh ki quy Wi

va tinh ESS. Chung ta Hit tir Tinh chit 4.1b |a ES§/0” tuan theo phan ph
chi binh plrong Wi bac tr do DRy = n -k (ngha lan sb quan sat tr k hé s6
woc lwong). Twong tr, V6i gid thuyet khong ESS/c” tuan theo phan ph chi
binh phrong Wi bac tir do DRk =n —m. Co tt¢ thiy la chingdoc lap va \oi
tinh chit cong duoc cia phan phi chi binh phrong, sai bét cia ching (ESS -
ESS) / 6° ciing phan phi chi binh phrong, Wi bac tr do bing sai bét vé& bac t
do, nghia 14, DRk ~DFy. Luu ¥ 1a DR —DFy ciing bingk —m, la  rang bigc
trong gia thuyet khéng(do 1a $ bién bi loai bo). Trong plan 2.7, ching taa
dinh ngha phan pbi F la ty s caa hai bén ngiu nhién phan g chi binh
phuongdoc 1ap. Diéu nay cho ta trthéng ké

(ESSQ - ESSJ) - (DFR - DFu)

Fe= ESS - DR, (4.3)
_(ESK —ESS)/ k-m)
= ESS/(h-K

(sai bt trong ESS s rang bic)
(tong b|nh plrong sai $ cia M6 hinh U+ d.f. aia M6 hinh U)

(RS -RR) (k-

(1- R/ (-
véi R? 1a & do do thich hyp khong hgu chinh. Chia cho &c tr do taduoc
tong binh plrong trén ndt bac tw do. \Voi gia thuyet khéng F. c6 phan pbi F
voi k —mbac tr doddi voi tr 5 van —k bac ty dodéi véi mau .

Buwéc 3 Tur b Ileu trong fang F tuong tng Wi bac tx dok —m cho tr sd van —k cho
mau 2, va Wi mic y ngha cho terdc (goi 1 @), ta cOF mnk (@) Sao cho din
tich bén phi cuaF laa.

Bwéc 4 Bac b gia thuyt khonge mic y ngha a néu Fe > F. Di véi phuong phap
gia ti p, tinh gia ti p = P(F > F¢|Ho) va bac b gia thuyet khéngnéu gia ti p
nho hon mirc y ngha.

oViDU 4.7
Trong vi di vé bat dong sin cia chiing taHo: 85 = B = 0 vaHy: ¢6 it ntit mot gia ti B
khong tang khong. Viy, M6 hinh U gbng nhr M6 hinh C trong Bng 4.2, va M6 hinh
R chinh 1a M6 hinh A. &rang béc € 1a 2. Ging vay, ES& = 18.274 va ESH=
16.700 (xem Bng 4.2). Bc tx do @ia M6 hinh U la 10. Vi, tri thong kéF duoc tinh
_ (18.274-16.700) / 2 _
¢ 16700/10 0471

Tur bang F (Bang A.4b),F 2140,05) = 4,1. ViF. khéng bn hon F', ching ta
khéng tit bac B gid thuyet khéng va vi vy chang ta Et luan 1aBs va B4 that sy khong
c6 y ngha & mic 5 phin trim. Ngay @ néu mic y ngha la 10 phn trim (xem Bing
A.4c), F 2140,1) = 2,92 >F.. biéu nay c6 ngta 1a \& phrong dién mic y nghia aia cac
bién doc 1ap, M6 hinh Adon gian hon va 6t hon. Kiém dinh trong tr ciing co6 tié thuc
hién dé so sanh M6 hinh A va B, nhg viéc nay khéng an thiét vi sai bét gita hai mé
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hinh nay chdo not bién, d6 1a BEDRMS. Trong trong hop nay, phan pbi F chi c6
mot bac tr dod tir sb. Khi didu nay ay ra, gia ti caa F don gian chi 1 binh plrong aia
tri théng két d6i véi BEDRMS (xem Tinh cht 2.14b). Cling minhdiéu nay at dé. M6
hinh B bay g 1a khong gbi han va vi iy

(18.274-16.700) / 1
Fe=""16700711 - 0942

C6 cin bac hai 14 0,97, #ng Wi tri théng két trong Bing 4.2. Vi dy, kiém dinh Wald
can phii tién hanh clikhi c6 hai hac nhieu hon hai k¢ s6 hoi qui bang khéng trong gi
thuyet khong.

Gi4 ti p trong vi di nay laP(F > 0,471) = 0,64. Bi vi c6 64 plin trim o hoi
bac B mot gia thuyét dang H (1a cac B s6 cia BEDRMS va BATHS ing khong) la
qua cao khong thchip nhin duoc, nén ching ta khongéhac b Ho nhung thay vaaio
ta két luan & cac B sb c6 gia ti khac khong, khong cé y nighthbng keé.

Chung ta thy tr Bang 4.2 14 6 hang khongddi khdng cé y ngta trong tt ky
mé hinh nao (&r M6 hinh D). Tuy nhién, t khdng khén ngoan khi 4 bo sb hang
khongddi khoi mé hinh. D6 1a do $ hang khdngddi thé hien mot cach khdng gianép
mot sb cacanh hrong trung binh a cac bin bi loai bo (van dé nayduoc thao luan day
da hon trong plan 4.5). Dod6, viéc loai bo s hang khéng thaydoi co thé dan dén sai
nghiém tpng trongdac trung aia mo hinh.

Kiém dinh Wald dgc biét vé d thich hep tong quat Hay xem xét rt truong hop dic
biét cua kiém dinh Wald trong hai mé hinh sau:

(U) Y:[31+[32X2+...+kak+u
(SR) Y=B+w

M hinh U Ia mé hinh&i qui bi trong phrong trinh (4.1), ¥i X1 1a $ hang khéng thay
ddi. Trong M6 hinh SR (#t giéi han), fit ca cac bén ngai trir 5 hang khéng thayiéi
déu bi loai khoi mé hinh; ngla 1a, chang tatat k — 1 rang béc B2 =Pz = ... =Pk =
Gia thuyét nay € kiém dinh phat biu “Khéng mbt hé sd nao trong mo h|nh (ngotru: =
hang khong thayiol) co y ngha thdng ké&.” Co6 ti thuc hién kiém dinh Wald cho gi
thuyét nay. Nu gia thuyét khong b bac b, ching ta &t luan 1a khéng co in nao co
thé giai thich mbt cach lién Kt thayddi cua Y. Diéu nay cé ngta la ching ta c6 6 mo
hinh x4u va pai thiét 13p lai m6 hinh nay. ES$la tng binh phrong sai § cia m6 hinh
day du.

Pé c6 ESSg, trudc hét ching ta ge tiéu w? = = (Y; — B1)? theoB,. D& dang
chirng minhduoc |af51: Y (xem chirng minhé phin 2.5). Dodo, ta c6 ES§& = Z(Y, -

Y)? giéng nhr tdng binh plrong toan phn (TSS) cia M6 hinh U ¢ay ding la tng
binh phrong aia M6 hinh SR). Tirthong kéF tré thanh
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_(ISS, -ESS)/(k-l) RSS/(k-1)  R*/(k-)
Fe =" ESS/ (-8 TESS/(n-R T (1-R)/(n—K

(4.4)

gia ti nay co th duoc tinh tr R? khong héu chinh aia mé hinhddy du. CAc clrong
trinh hi qui déu cung dp tri thong kéF nay trong phn tém &t théng ké @a mdt mo
hinh. Nhém vy dau tién 1a pli dam bao ring gid thuyét khéngcaa kiém dinh F nay b
bac b, ngha 1&,Fc > F 1 nid{@). Néu khong, chiing ta c6 ghmo hinh trongié khéng
c6 bén doc 1ap nao gii thich dugc nhiing thayddi trong bén phi thudc, va vi iy mé
hinh dn duoc thiét 1ap lai.

OoViDU 4.8

Bang 4.2 cung 4p tri thong ké&F kiém dinh Wald, cho tréc trong phrong trinh (4.4)ddi
Vi vi du vé gid nha. \bi M6 hinh C.k=4, vavidyk -1 =3van -k = 14- 4 = 10.
Bac tr do aia ti thong kéF la 3dbi véi tir b va 10dbi véi mau 5. Tir bang F, A.4b,
gia tri t6i han d6i voi kiém dinh ¢ 5 phan tram 1&F 5140,05) = 3,71. Vi gia trF trong
Bang 4.2 1a 16,9896i véi Md hinh C, chiing ta ba®hia thuyet khongla tt ca hé sb
hdi qui ngaai trir 6 hang khdngddi bang khéng. Vi vy, c6 it nfat mot hé sb hdi qui
khac khéng c6 y ngh thbng ké&. Tr kiém dinh t d6i v6i hé s cia SQFT, ching tda
biét dugc treong hop nay. [ dang cling minhduoc [aF 514(0,05) = 3,9814i véi Mo
hinh B vaF 1 1, (0,05) =4,75d6i véi M6 hinh A, va vi gy tit ca cac md hinfiéu bac b
gia thuyet khdngla khdng co lin giai thich nao 1a c6 y ngh.

Chung tatu y ring céac tr thong kéF caa Md hinh B va C thp hon nhiu so \6i
M hinh A. biéu nay la do céc saiditrong R kha nl, trong khi § b (n —=1) / (n-K)
ting dang K khi k ting. Dodd ching ta thy tir Phrong trinh (4.4) c6 th giai thich sai
biét 16n vé F. Tuy nhién, noi chung, cac saébié F gita cac mé hinh 1a khéng quan
trong. CH c6 Kt qua caa kiém dinh Wald ladang quan tam.

O BAI TAP THUC HANH 4.5

Trong Bing 4.2, M6 hinh D la m6 hinhahgisi han vé hoi qui PRICE chi theo $ hang
khdngdoi. So sanh md hinh naysvM6 hinh C la md hinh khong @i han, va chiing
minh gia ti F caa kiém dinh Waldduoc bao céo trong &g 4.2 dia M6 hinh C. Sadé

thuc hién diing nhr vay cho M6 hinh A va B. Gii cling, gii thich ti sao R= R =0
ddi véi M6 hinh D.

Khac bét giita hai lai kiém dinh F cin dugc ghi cha én than. Cong thic cho
trong Phrong trinh (4.4) khdng #hirng dung chi khi mjt so it cac bén bi logi bé. N6 co
thé izng dung diroc khi mé hinh ghi han chi c6 mdt so hang khéngdsi. Tri thdng k&F in
tir chrong trinh may tinh Kim dinh tinh thich bp chung, trong khi trthong k&F tinh
duoc tir Phrong trinh (4.3) Kdm dinh xem nét nhém céac & s c¢6 khac khéng 6t cach
c6 y nghia thing ké hay khéng. &g lwu v 1a kiém dinh F [uén luén 1a kém dinh mot
phia.

Tinh tri théng k& F khi mé hinh khong c6 $ hang khongdéi- Trong plan 4.2, chiing
tada thio luan vé cAc sai kit cua cac 6 do R gitra hai mé hinh, @t vdi so hang khdng
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ddi va md hinh tkr hai khdng c6 & hang khéngdoi, va lap luan ring c6 ti¢ s dung cung
mot cdng thirc cho @ hai tirdong hop dé so sanh e d6 thich hyp twong ddi caa ching.
Tuy nhién, khi tinhit 6 F cdng thirc duoc st dung € khac. Bé giai thich vi saodi nhu
vay, chdng ta hdy xem xét hai mé hinh sau:

(A) Y = B2X2+B3X3+ kak +u
B) Y=w

Vi sb hang khong thayidi X1 (=1) ki loai bo. Luu y 1& M6 hinh khéng gi han A bay
gio chi c6k — 1 thong 8 (c6 nghia 1a $ bac t do lan -k +1) va Md hinh gii han B
khong c6 théng&nao (Wi d.f. n). Bé kiem dinh d6 thich kyp chung éa mé hinhgid
thuyét khonglai 1a Ho: £ = 5= ... = 4= 0, va gi thuyét nguoc lai twong tir nh truéc.
Kiém dinh Wald ding c6 tl¢ ap ding ¢ day va cong ttc thich kyp la Phrong trinh (4.3).
Pt ESS, = 207 1a ting binh plrong sai  ciia M6 hinh A. Trong M6 hinh Bétg binh
phuong sai 6 st 1a ES$ =2Y?4 Gia ti F duoc tinh hi:

_(ESS -ESS)/ (kD) _(EY2-302)/ k-1 SY2 ) k -1)
Fe=""Ess/(n—k+1) ~ ESS/(N—k+1) ~ESS/(n-k+1)

(4.4a)

béi vi khai trién Y2 = 5Y2 + =(32 trongdé khdng cé & hang khongddi. Vi gia thuyét
khéng tong nay c6 phan ph F véi kK —1van - k + 1 bic tr do. Tiéu chén dé chap
nhan/béac b Ho ciing trong tr. Gia ti thong k&F dai dién cho M6 hinh D im dinh gi
thuyét 1a $ hang khéngddi bang khéng. Vi chcd mbt hé b 3 b loai khoi day, gia ti F
la binh plrong aia ti thong két. Do do, F = 180,189 nic du R = 0. Luu y cong thic
nay ch duoc dungdé kiém dinh d6 thich hyp chung hoan toan khagiveéng thic trong
Phrong trinh (4.4).

Kiém Pinh Té Hop Tuyén Tinh Caa Cac Hé So
Chung ta it thuong gip nhirng gh thuyét dugc phat béu dudi dang © hop tuyén tinh @ia
cac ¢ b hoi qui. Mot vi du minh hpa nhr ham tiéu th téng hop sau:

Ci =1+ Wi + B3P + W

Vi C la chi tiéu cho tiéu dungng hop trong ndt viing cho tege, W la Bng tién lwong
thu nhip, va P 1a4t ca cac thu nhp khac, phn lon I tr loi nhudn haic thu 1oi tir vén.
B2 & xu hréng din bién chi tiéu ngoairong thu nfp, vaps la xu hréng dén bién chi tiéu
ngoai nfiing thu nip khac. Gi thuyét B2 = B3 ngu V¥ la mpt d6 lathém vaacaa thu nkp
tién lrong va ndt d6 la thém vaocaa thu nlap khacdeu dong gop cung Bt khaang
thém vadtiéu thy binh quan. Kim dinht vé cac & sb riéng k& khéng ti@ ap ding trong
tru:ong hop nay rira vi gi thuyét [a mot to hop tuyén tinh @a hai k& sb hdi qui. Gi
thuyét Ho: B2 =Ps dbi lai Hy: B2#B3co tré duoc kiém dinh bing ba cach khac nhaugin
cachdéu dwadén cung not két luan.

Trong nlitng phin sau, ching taésgip phii nhitng lcai t6 hop tuyén tinh khéac
nher 1a B, + Bz = 1 haic B2 + Bz = 0. Bay gb chiing ta tHt 1ap tha tuc dé kiém dinh ©
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hop tuyén tinh nhr vay cua cac B so hdi qui. Viéc nay thrc hign doi véi mo hinh (khong
gigi han) sau, wi hai bien doc lap (X; va Xg):

(U)  Yi=B1+BoXe + BaXiz + (4.5)

PHUONG PHAP 1 (K1ém DiNH WALD)

Buéc 1 Sir dung rang bac, giai dé tim mot trong nhitng ke sb theo cac & sd con hi, va
thé vao md hinh khéng §i han dé c6 dugc mé hinh gii han. Vi \ay, dé kiém
dinh 3, = B3, thay chdBs trong Phlrong trinh (4.5) va cdugc mo hinh sau:

(R)  Yy=P1+BXp2 + Xz + Lt (4.6)
, =B1 + Bo(Xiz + Xig) + Ut
Viét lai mé hinh géi han bang cdch nhom caddang thich fyp. Trong trong
hop cia chdng ta, ching t& $a0 mot bién moi Z; = X + Xz va viét md hinh
nhue sau:
(R) Yi=B1+ Bt + i

Bwéc 2 Udc lwgng cac mé hinh gi han va khéng gii han, va cédugc cac éng binh
phuong sai 6, ES& va ESS.

Buwéc 3 Tinh gia ti théng kéF Wald F.), dung Plrong trinh (4.3), va &c tw do ddi véi
tir b va miu

Buéc 4 Tir bang F, cédugc diém F~ sao cho din tich ptan bén phi bang mic y ngha.
Mot cach khac, tinh giditp = P(F > F).

Buéc 5 Bac b Ho néu Fc > F  haic néu gia ti p nho hon mic y ngha.

O BAI T AP THUC HANH 4.6
Xuét phat tr cac mé hinh @i han dé kiém dinh B, + B3 =1 vap, +Bs =0

oViDU 4.9

Tap tin DATA 4-2 (xem Ph lyc D) chra dr li¢u hang am vé Hoa Ky trong thi ky
1959-1994 (wi n = 36). Caaiinh nghia aia cac bén nhr sau:

CONS (G) = Chi tiéu thrc cho tiéu ding tinhamg ty do la rim 1992

GDP (Y;) = Tong $in pham quic dan thec tinh ing ty d6 la rim 1992

WAGES = Tng tién tra cho nhan vién @long, va cac khin phy tro) tinh bing ty  do
la hién hanh

PRDEFL = Gia gim phéatddi véi tiéu dung, 1992 = 10Qt8y |a ch s gia dia hang héa
tiéu dung)

M6 hinh chiing tag&udc luong 1a ham tiéu tihsauda dugc trinh bayos phan trén:
(U)  G=B1+BWi+ B3P+ (4.5)

Vi cac bén»dédquch mo & trudc. Trdc khiudce lugng mo hinh, chidng ta phthuc hign
mot so chuyén doi dﬁ liéu @€ co duoc tat ca cac bén tai chinho dang “thuc” (ngtia la
dong do la khéngdoi duoc hiéu chinh doi voi lam phat).
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Tiéu duingda ¢ dang thyc. D& c6 thu nlap tién lrong ¢ dang thrc (W), chiing ta
chia WAGES vi PRDEFL va nhér] & 100. Tong loi nhuan va céc thu nip khac tr
von coduoc hang cach tir thu nhip tien luvong thrc ra kidi GDP.

_ 100 WAGES _
Wi="prpEfF, T Yi—W

Trong Phrong trinh (4.5)dat rang bwc B, =3. Chungta co
(R) Ci=P1+PBWi +BoPr + e =1 +BoA(Wr + R) + (4.6)
=B1 +B2Yt +

V6i Yy = W, + B la thu nfip tong hop. Phrong trinh (4.5) 1a mé hinh khéngdgihan
(v6i n bac tr do) va Plrong trinh (4.6) 1a md hinh i han. Dodd chiing ta c6 thtinh
tri théng kéF Wald cho trong Pong trinh (4.3) (6i k — m = 1 bi vi chi ¢6 duy niat
mot rang bwc). Vivay,

(ES&—ES$)/ 1
Fe=""Esg/ (n-3)

s& duoc kiém dinh wi F'1 1.3(0,05) va bac dgid thuyét khongnéu Fe > F.
Ap dung vao G licu tiéu dung ang hop, ta c6 Phiong trinhudc luong (4.5) va
(4.6). (Xem phn thuc hanh may tinh 4.2)

61 = —-222,16 + 0,69W+ 0,47  ESS =38.977
N

Ci=—2214+071Y ESS = 39.305
_ (39.305 — 38.977)_
Fe=""38077733 ~0:278

T Bang A.4c,F 1 340,10) rim giita 2,84 va 2,88. . <F, chiing ta khéng th
bac B gia thuyet khdngva Kt luan la cac xu hiong bién é tiéu dung ngoaidong va bi
nhuin khéng khac nhau éh cach cé y ngla & mac y nghia 10 plan tram. Vi Ay, mic
du gia ti O hoc caa ching hoan toan khac nhaé, mit théng ké khac kit nay 1a do
ngau nhién.

PHUONG PHAP 2 (K1ém DiNH t GIAN T1éP) Trong phrong phap tir hai, mé hinhdugc

thaydéi theo cach khac vaéin dinht gian tép duoc tién hanh. Céacwsc thuc hién nhr

sau:

Budc 1 Xacdinh mbt théng $ mai, goi 1a &, cé gia ti bang khéng khigid thuyét khéng
la dang. Dod6 khiHg 1a B2 = B3, chang ta &dinh ngha d = 3, — 3, va khi ga
thU)ét HolaBz+Bs=1thid=p, +Bs— 1.

Bwéc 2 Dién ta mot trong nlieng tham 8 theod va cac thamdcon ki, thay vao mé
hinh va nhdém cadshang mot cach flp ly.

Buwéc 3 Tién hanh kém dinht sir dung 3, woc luong a1a d.

O ViDU 4.10
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Trong trdng hop ham tiéu th, = B, —Bs. Gia thuyét khdng bay gi tro thanhHo: & =
0 di voi Hi: 82 0. Ging c6Bs = B2 —d. Thay vao mé hinh ta co

Ci =01 +BWi + B2—0)P: +
=Br+B2 (Wi + R) —0P +

Vi Y¢=W; + B, m6 hinh nay tr thanh
C= ,81"' ,82Yt—6pt + Ut (47)

M6 hinh nay € mit khai ném hoan toanuong duong Wi Phuong trinh (4.5). Bay oi
hdi qui C theo ndt sb hang khéngddi, Y, vaP, va sr dung ti thong két chod dé kiém
dinh gh thuyét mong mén. Trong teong hop nay, kém dinh gim dén kiém dinh t
chuin nhrng theo md hinh B chinh. (Xem nix bai éip thuc hanh, hay apuhg ky thuat
nayddi vai Bz + Bz = 1)

Déi véi dir liéu oia ching ta, Riong trinhudce lwong (4.7) 1a (xem pin thec
hanh may tinh 4.2)

C, = —222.16 + 0,69)+ 0.04R
114) (213) (0,5)

Céc gia ti trong ngdc don 1a tii thong két tuong ting. DGi voi 5, gia titla 0,5, nkd hon
t 33(0,05)¢ gita 2,021 va 2,042. Do, ¢ day ding khéng bac dgid thuyet khéng

PHUONG PHAP 3 (K1ém DiNH t TRyC T1éP) Phrong phép cbi cing ap dng mjt kiém
dinh t truc tiep va khéngioi hoi uéc lrong aia nit hé s6 hoi qui nao khac.

Buwéc 1 Nhu trong plrong phap 2, xadinh mot théng $ méi — goi 1a & — ¢6 gia tr bang
khéng khigia thuyét khéngla ding. Dodo khi Ho & B2 = Bs, chiing ta & dinh
nghiad =3, — B3, va khi gi thU)ét HolaB, +Bs=1thid=p, +Bs— 1.
Buwédc 2 Tryc tiép iy phan pli thong ké @ad, va sr dungdé tinh ti thong két.
Buwéc 3 Tién hanh kém dinht trénd sir dung trc tiép dé tinh ti théng ke.
Kiém dinh trge duge minh lva & day ch cho vi di chdng ta & dung, Ho: B2 =
Bs. (Xem nhr bai tip thec hanh, hay apuhg phrong phap nayi véi gia thuyét B + Bs
= ]_)
Vi cacudc lugng OLS 12 6 hop tuyén tinh @ia cAc quan st trénépi phy thude
va dodo la 6 hop tuyen tinh @ia cac 8 hang sai  phan pbi chuan, chdng ta it 1a

B2 =Nz 0%)  Bo=N(Bs, o%(y)

véi 0% 1a phrong sai trong tng. Hon nita, Nt t6 hop tuyén tinh @ia cac bén chuin ding
phan pléi chuan. Dodo,

é\z - é\s ~ [B2—Bs, Var(é\z - é\s)]
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T Tinh chit 2.8a, plrong sai ¢a é\z — é\g tinh king Var(é\z) + Var (]é\g) — 2 Cov

(é\z,é\g,). Chuyn nhirng $ trén \é phan pbi chuan chuin héa (ting cach tir di gia tr
trung binh va chia chéo léch chiin), ching ta co

B, — B —Bs )
[Var(B,) + Var@s) — 2 COVBZ-BS)]UZ

~N(0,1)

Véi gia thuyet khong Ho: B2 — B3 = 0. Ging \ay, chidng ta khong Bi chinh xac cac
phuong sai vaiong phrong sai, nlxng ¢6 tte véc lwong duoc chung (Bu Hét cac clrong
trinh may tinhdéu cé ra cton cung ép cac gia trnay). Neu ching ta thay céaesc
lwong aia cac phrong sai vadong phrong sai nay, irthing ké trén khéng con tuan theo
phan pléi N(0,1) ma theo phan phthéng két,i (n — 3 trong vi d cua ching ta). Vi
vay, co the sir dung cung kém dinht cho ti théng ké tinh & dang thic trén i cacudc
lwong ph kyp dugc thay vao. Tirthéng két dugc tinh king

Lo B2 —Bs

D S A AN

[Var(B,) + Var(s) — 2 Covf3,Bs)] ™

Vi B2 = B3 theogia thuyét khéng Véi mic y ngh 5%, Hy bi bac B va gi thuyét Hy: Bs -
Bs > 0dugc cing @ néu gia ti t. 16n hon t 1(0,05). Déi véi trudng hyp gia thiét ngroc
lai c6 dang hai phia, kt B, # B3, ta tra gia tir’t*n-k(0,0ZS) va bac dHy néu |t > t. Vi
phueong phap nayoi hoi phai thuc hign mot s6 tinh toan ph, nén ndt trong cac phong
khéac throng duoc dé nghi sir dung hon phrong phép 3.

O ViDU 4.11:

Pé minh hva, ching ta xem plong trinh (4.5), ptong trinh nayduoc wdc leong tr tap
dit lieu DATA4-2 ¢ phu luc D. Phrong trinhuéc lugng cung i cac ti pheong sai va
dong phrong saiduoc trinh bay déi day (xem PAn Thec Hanh May Tinh 4.2):
C, = 222,16 +0,693W, +0,736P,
R'=0999 df=33  ESS=38.977

— e

Varp, = (0,032606)> Varf3, = (0,048822)°

— A T
Cov(p,,B,) = -0,001552

Tri thdng ké tduoc tinh theo:

. 0,693-0,736 _
¢ [(0032606 +(0,048822% - 2(-0,0015531"2

-0,53
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Vi t'55(0,05) c6 gia frnam gita 2,021 va 2,042, va gid tray bn hon nhigu so \6i gia trj
tinh toan nrﬁu nén ching ta khéng bas bia thuyét Ho cho ting khuynh lréng cin bién
chi tiéu fr tién lrong va thu nhp khac 1a nir nhau. Kt qua nay gir nguyén cho du gi
thuyét nguoc lai Hy 1a mot phia hay hai phia.

Chung ta thy ring c ba phrong phapdéu cho ra ciing 6t két qua. Trong ba phong
phapduogc trinh bay, Phong phap 2 thc hién & nhit vi n6 khéngdoi héi cac tinh toan
phu nhung i c6 the sir dung dé kiém dinh gi thuyét bing phép kim dinh t tuc tiép
theo ndt mé hinhdugc didu chinh mbt ti. Tuy nhién, Kdm dinh Wald dugc trinh bay
trong phrong phép 1 c6 thduoc ap ding trong nhiu treong hop tong quat lon.

O 4.5. Cac Sai 8 Pic Trung

Nhu d8 dé cap truge day, viéc lya chon cac ben doc 1ap va phu thuse trong md hinh kinh
té luong phii dugc dra trén Iy thugt kinh €, kién thirc vé cac hanh vi 8m an, va kinh
nghiém qué ki&. Tuy nhién, cacdm chit cac quan &giita cac bin kinh € 1a khéng bao
gio biét, va vi vy chling ta c6 th mongdoi nhiing sai § trong visc xacdinh cacdac

trung aaa md hinh kinh& lugng. Sai 8 dac trung xay ra réu chung ta xadinh sai md
hlnh theo cac o nhu chon bién, dang ham 8, haic ciu trac sai 8 (ngha la $ hang

ngau nhién Wva cac tinh cht caa n6). Trong pin nay chiing tagkhao sat sai & dac

trung loai tha nhit. Trong clrong 6 ching ta&sxem xétdén viéc hra chon cac dng ham
sb va cac sai&dic trung aia $ hang ndiu nhién § duoc thao luan & chuong 8 va 9.

Khi chon céc bén doc lap caa mo hinh, ta c6 éﬁpmm phii hai laai sai $ sau: (1)
bo qua ndt bién thusc vé md hinh va (2)iua vao not bién khong lién quan. Trong ham
cau, rtu chang ta b qua bén gia @ hang hoa hic thu nkp cia b giadinh, ching ta c6
thé gay ra teong hop sai  dic treng laai thir nhat. Trong vi di vé bt dong sin trude
day, gia sir cac bén V¢ loai mai lop haic thiét bi dién s dung haic khaing cachdén cac
truong hoc 1an d@n khéng taaiong dang K dén gia ban ngdi nha. & ching ta &n tiép
tuc dua nhirng bén nay vao mé hinh, ching t& sham phai sai $ dac treng laai the hai,
ngha 1a,dua thra bén vao mé hinh. Trong fiimg pHin sau, ching tasxem xét cac &
qua ly thuyét caa trng laai sai $ dic treng nayddng thyi trinh bay céac ing ching thre
nghiém.

Bé qua bién quan trong.

Pau tién ching ta kio sat trong hyp trongdé mot bién thuse vé md hinh bbo qua. G
st md hinhthgt la:

Y =B1+ BoXpp + BaXiz + U
Nhung chung taréc lwgng dugc mé hinh

Yi=B1+BoXe +
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N6i cach khac, gia itthat caa Bz 1a khac 0, nhing ching tadi gia dinh ring né ting 0 va
vi vdy da laai bo bién Xs ra kivi mé hinh. Cac&hang sai § caa mé hinh tht dugc gia
dinh ladapiing dugc céc gi thiét tir 3.2dén 3.8. Céac biqua cia loai sai $ xacdinh nay
duoc tom it qua cac tinh ¢t sau:

Tinh chat 4.3

a. Néu mot bién doc 1ap ma & sb hoi qui that caa né khac khéngiHoai ra khvi mo
hinh, cac gia trudc lwong aia ét ca cac & sb hdi qui con hi s bj thién Ech trr phi
bién hi loai ra khéng trong quan %i moi bién duoc dwa vao.

b. Ngay @ khi diéu kién nayduoc thba man, & hang hing $ dugc wéc luong noi
chung déing ki thién Ech, va vi y cac gia tr du bao d¢ing h thién Ech.

c. Ubéc lugng phrong sai @a ke sb hoi qui caa mdt bién duoc dua vao noéi chungéshi
thién kch, va vi vy cac kém dinh gi thuyét s3 khong cé y ngta.

C6 thé thay tir Tinh chit 4.3 Ang k& qua cia viec bd qua ndt bién quan tong l1a At

nghiém tong. Céaurdc lrong va ti du bao § bi thién Bch, va cac Kim dinh gi thuyét

s khéng con c6 y ngh nra. Nguyén nhanua sr thién Ech duoc goi la thién Iéch

bién bi bo so6f) 1a & dang nkn thiy. So sanh hai mé hinh, chidng taything v = BsXs

+ . Gid ti ky vong aia $ hang sai  trong mé hinh sai 1a B = BsXi # 0. Vi y, v

vi pham Gia sr 3.3. Nghiém wng ton, ddng phrong sai gira X va v« dugc tinh theo
(xem Phn 2.3 & dong phrong sai):

Cov(Xiz, i) = Cov(Xz, Bs Xz +W) = Bs Cov(Xe, Xiz) + Cov(Xez, W)
= B3 Cov(Xe2, X3)

Vi X3 va u khdngitong quan. N vay, trir phidong phrong sai gita X va Xs bang 0 —
ngha la, tir phi Xz va X 1a khong trong quan -dong phrong sai gira X, va v € khac
khbng, va nir vay cing vi pram Gia thiét 3.4. Tinh cht khdng thién dch va nlat quan
phu thudc vao hai gi thiét nay. Nhrvay, B, s5 khong b khdng thiéndch va niat quan.

Khing dinh trén c6 th dugc nhan ra mét cach rd rang dn. Goi B, va B, la cac
uéc lrgng aia $ hang hing  va re s6 do doc cia X khi chiing ta bi qui Y; theo $
hang hing $ va it bién Xy, ngha la lai bo ra Xa. Cac gia trudc luong thrc cia hai
udc lugng naydugc chrng minhd Pha Luc PHin 4.2 nhr sau:

X I I — —s
E(Bz) = Bz +I33|:£} va E(Bl) = Bl +B{X3 =X i}
SZZ 822

Trong d6 cac bén c6 gch ngang tréndau la cac gia ir trung binh tong tng,
Sy = ) (X, —X2)(X,; —X3) vaS,, =) (X, -X2)?. Tir day ching ta c6 ththiy
rang, tir phi Ss = 0, trc 13, tir phi X, va Xs khéng trong quan, thi E[EZ) # 32 va vi \ay
néi chungp, 1a thién gch. Ging lru y ring B, bao dm mot s5 hang lién quandén B,
d6 1a anh hrong asa bién bi loai bo. Vi vy, ching ta khong thdidn dich B, 1a anh
huong cn bién @a riéng %. Mot phan anh hrong aia bén bi loai bo ra khdi mé hinh
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ciing duoc ké d@én. Nhr vay, hé sd trong mé hinh &do ludng anh hrong tnrc tiép caa
bién dugc dwa vao mé hinhimg nhr anh hréng gian tép caa bén hi loai bs. Biéu nay
ciing diing Wi cacudc lugng aia $ hang hing $. Luu y ring ngay & khi S;3= 0, B, s
thién Ech trir phi c6 thém gia trtrung binh @a Xs = 0. Bi vi cacdiéu kién dua rao day
la rat khé thba méan, nén nhin chung caéc lugng va cac gia irdu bao la thiéndch.

SU'NGUY HIEM CUA VIEC LOAI BO SO HANG HANG SO. Nhur d4 thiy o trén
B, va B, co k& dén mot phin anh hrong aia bién b loai bo X3, Dod6 cin thiét phai dua
s6 hang hing £ vao mé hinh. Bu s hang hing $ bi bo qua,duong hbi qui bi ép phai

di qua dhc toadd, diéu nay cé th dan dén viéc dic trang sai nghiém tmg ham bi qui.
Chung ta c6 ththiy tir biéu &6 phan tars Hinh 3.1 hay Hinh 3.1%ng sr rang béc
duong hoi qui di qua dc toadd s lam cho cawrdc lwgng aiadd dc hi thién Bch va cac
sai $ 3 16n hon. Mét lan nita, ket luan tir phan thao luan nay 1a 8 hang hing £ ludn
ludbn nénduoc dua vao mé hinh tr phi c6 nét ly do ly thuyét viing chic dé khéng lam
diéu @6 (trong Chrong 6 ching tagsgap mot truong hop trongdo ly thuyét bit busc
khéng c6 6 hang hing )

O BAI TAP THUC HANH 4.7 . o , o

Trong m6 hinh tugn tinhdon, gia s rang kan da ntam lan loai b6 s hang hang ;
ngha 14, gi s ring mé hinh tht 1a Y, = a + BX; + u, nhung kan uéc lwong ra thanh Y
= BX; + V. Pau tién kém chinguéc luong OLS @ap khi st dung md hinh sad6 & B =
[Z(XeY U >(XA)]. Ké dén thay vao Ytrong béu thic nay ing Y; tr mé hinh tit, va
tinh E(B) Va saul6 chrng minh &ng B la thién Ech. Cui cung timdiéu kién dé B la

khéng thién dch mic du sr dung mé hinh sai. Néu cacédidich tuc giac ¢ cacdiéu
kién ban tim ra.

[Trong bai ip dang nay va cac bairbng tr & cudi chuong, tén hanh nir sau: (1)
s dung md hinhrdc legng va tim ra kiu thic dai sd cho céac trudc lugng théng 8; (2)
thay vao Y tir mé hinh tiit theo $ hang X, u, va cac théngdsciaa md hinh tht (ching
ta sr dung md hinh tht vi Y; duoc xacdinh thdng qua né ma khénggithing mé hinh
sai); (3) tinh gia frky vong aia cacudc lugng; va (4) so sanh cac gia ky vong wi gia
tri that, kiém tra tinh khéng thiénéth, va gu cin thiét, xac dinh diéu kién dé c6 sr
khéng thiénéch]

O Vi du 4.12;

bén day éin phii c6 mdt minh hva thrc tidn vé cac thiéndch xacdinh do véc loai bo cac
bién quan tong. Tap tin DATA4-3 m6 & ¢ Phu luc D chra cAc d liéu hang Bm Vé viéc
xay myi nhaes My. Quan & udc luong gira viec mua nha (HOUSING)ion vi nghindé
la), GNP (theoitd6 la 1982), va I it cam 6 (%) la nhr sau (xem chi é ¢ Phan Thyc
Tap May Tinh 4.3)
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M6 hinh A:  HOUSING = 687,898 + 0,905GNP — 169, 8S8RATE
(1,80) (3,64) (-3,87)

R'=0,375 F(2, 20) = 7,609 d.f. = 20

Tur ly thuyét co ban vé nhu du chiing ta k vong rng nhu @u V& nhad 8 tang khi
thu nHip ting. Trai hi, khi lai SLﬁt cam @ tang, chi phi & hiru nha 8 ting, va nhu &u
vé nhao 5 giam. Nhin thiy rang cac du cia cac B sb udc luong phu lop voi cam
nhan tnrc gidc @a chang ta. Ching tailmg thiy tir cac ti théng ké t trong ngic don

ring GNP va INTRATE vait c6 y nghia. Tuy nhiénR’ cé gia ti khéng caodm déi
Véi tap dit liéu theo thyi gian. Gi sir ching ta b qua bén quan tong INTRATE. Mo
hinhuéc lwong € tré thanh nlr sau:

—_—
M6 hinh B: HOUSING = 1.442,209 + 0,058GNP
(3,39) (0,38)
R =- 0,04 F(1,21)=0,144 df.=21
Cac Kt qua thaydéi rat lon. Pau tien, R’ bay gi c6 gia ti am, cho thy ring mot sy
thich hyp kém. biéu nayduoc aing @ thém king ti thong ké F i gia tri nho va khéng
coy nghia. Tid thong ké t @a GNP khong ¢ y ngh, cho thy GNP co tacdong khong
dang I€ dén viéc mua nha. Gai clng gia tf uéc luong aia & 6 GNP ki thaydoi dang

ke’ Ca}c Ie; gua nay Iarhoan toan khéng ann,nh_an duoc va la hu qu cua viec bo qua lai
suat thé chap, la nt bien quan tong tién qugt trong viéc xacdinh nhu au nhag.

Pua Vao M6 Hinh M@t Bién Khong Lién Quan
Gia sir rang md hinhthdt la
‘ o Yi=B+BaXet u
Nhung chung ta thém am bien X3 vaudc lwong dugc mo hinh

Yi=B1+BoXe2 + BaXiz + %

Nhu truge day $ du thdt u duoc gia dinh tuan theo githiét 3.2 dén 3.86 Chuong 3.
Hau qua cia loai dic treng sai nay la giwoc lugng aia B, co thién éch hay khong? [éu
nd Van 1a BLUE? Céac Kim dinh g thuyét c6 hop 16 khéng? Cau #r1oi cho cac cau i
naydugc tém it & cac tinh cht sau:

Tinh chit 4.4

a. Néu mot bién doc 1ap c6 gia ti he sd hdi qui that bang khong (ngta Ia, bén nay la
thura) dugc dua vao mé hinh, céc gié wrdc lwong aia tit ca cac & sb hdi qui khac
van s khong thiéndch va ntt quan.

b. Tuy nhién plrong sai @a ching & cao lon cac gia trkhi khéng cé bin khong lién
quan, va vi fiy cac ¢ s s khoéng héu qua.

c. Vi cac phrong saiudc leong aia cac B sb hoi qui 1a khéng thiéndch, cac kém dinh
gia thuyét van cé hgu lyc.
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Nhu vay hau qua cua viéc dua vao md hinh gt bién khéng lién quan 1a it nghiénirg
hon so \6i truong hyp bo s6t mdt bien quan tong.

CHUNG MINH *

O phin 4.A.3 tada ching minhduoc ring
E(B,) =B2vaER;)=0

Nhu vay, B, la khong thiéndch va K vong aia 3, bing 0. Tinh nbt quanduoc
gitt nguyén. Cécdt qua nayduoc tong quat héa chong hyp hoi qui boi voi nhicu
bien giai thich. Do \dy, viéc dua vé}o cac Bn khéng lién quan khéng lam thiéth cac
udC luong aia cac k so cua cac bin con hi. Vi cacudc lwong la khéng thiénéch va
nhat quan, cac giatdu bao dra trén chinging \ay.

Budc ké tiép 1a tinh plrong sai ¢a 8, dé xacdinh tinh cfit hiéu qua. Tir phén
4.A.3 (sr dung cac ky hiu ¢ do) ta co:
o

Var(B,) = m

Trongdé r* 1a binh plrong aia phrong saidon (xem Plrong trinh 2.11) gta X, va Xs
dugc dinh nghia nhr 14 # = $59/(S»Ss5). Chiing ta so santtkqua nay Wi phuong sai
caaudc hrgng theo OLS (gi gia tri nay lap;) ma E ra € thuduoc réu mé hinh tht
duoc gr dung. T cac plrong trinh (3.12) va (3.19) cheong 3 ta cé:

2

.S . .. 0O’
B, =S_y2 va Var(3,) =S_

22 22

Do hisu qua tuong ddi (xemdinh nghia 2.8b) éa 3, ddi vai B, 1&

Var(B,) _ 1 >1
Var(@,) 1-r*

Vi vay rd ranguéc lugng aia B, khi sr dung md hinh sai 1a khéngéi qua trir phi # = 0
— ngha la, tir phi Xz va X3 khéng trong quan i nhau. Vi tinh khéng Bu qu nay, ti
thdng ké t c6 khuynhisng nhd hon, va dodd ching ta cé thkét luan sai &ng nhing
bién nay la khéng cé y ngh & mat théng ké nleng thrc ar chiing i hoan toan khac
khéng. C6 th chitng minh &ing (xem Johnston, 1984, trang 263F lwrong aia phrong
sai aia [3, & khéng thiéndch va dad6 cac kém dinh gia thuyét van cé hiu lyc.

O ViDU 4.13:
Tap tin DATA4-3 ding c6 chira dr liéu vé dan $ (POP) vaitlé that nghiép (UNEMP).
Dan $ duoc do theodon vi hang tréu va thit nghiép duoc do bing ti 18 phn tram.
Chung ta c6 thky vong ring dan 8 cang cao thi&sluong nha xay ri cang cao. Tlé
thit nghiép 1a $ do hop ly @i vai chu ky kinh doanh. Khiitlé thit nghiép cao, ngoi
tiéu dung c6 khuynhuténg hodn Wc mua nha. Chinh vidy viéc dua bén POP va

Ramu Ramanathan 26 Thuc Boan/Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Cac phrong phapdinh rong Nhép mon kinh té lwgng véi caciing dung — 5" ed.
Baidoc Ch.4: M6 hinh ki quy Wi

UNEMP vao lam Hin giai thich 1a lop ly. M6 hinh héu chinh nhr sau: (ti théng ké to
trong ngac don)

M6 hinh C: HOUSING =5.087,434 + 1,756GNP — 172,89TRATE
(0!5) (0’8) ('2!9)
— 33,434 POP + 79,720 UNEMP
('014) (017)

R'=0,328 F(4,18)=3,681  d.f. =18

Khi so sanh & md hinh A chdng ta fty c6 nhéu ar khac bét dang €. GNP
trugc do la c6 y ngia thi bay gv khong con y ndia nra. Ti thong ké t @a bién
INTRATE ciing gm mic di né ¥n con c6 y ngta. Piéu nayddng Wi nhiing dleu
phan tich ly thu§t d& duoc dr doan. Tinh cht 4.4b néi Eng phrong sai ¢a cac k& s co
kha nang l6n hon, diéu nay ham ying céc ti thong ké t § co thé nho hon. Céc ti théng
ké t aia cac bdn POP va INTRATE laat nho, cho thiy cac bén nay cé th 1a khong
quan topng trong vai trd cac Bn thém vaochi phbi nhu ciu V& nhag, cho tuéc ring
GNP va INTRATEdo luong quy mé aa rén kinh € va chu K kinh doanh. Thc ra,
chang ta c6 ththuc hién kiém dinh Waldddi véi viéc loai b6 POP va UNEMP. Xem
M6 hinh C 1a mé hinh khéng &ihan va Md hinh A 1a md hinh i han, tri thong ké F
trong kiém dinh Wald (xem Ptiong Trinh 4.3)Xuoc tinh theo:

g o (ESS, ~BSS()+(df., —df.)
° ESS. +df..
_(1.491.140 —1.444.274) 12

=0,292
1.444.274118

Gia ti quan sat Fla rit nho va khéng cé v ngh ngay é 6 mac 25% p-valuela
0.75). Vi \ay, kiém dinh Wald § khoéng bac b gia thuyet khdngcho ing cac & sd hoi
qui cia POP va UNEMPamg khéng. Chang taiiag ru y rang diu caa POP va UNEMP
nguoc Véi nhitng gi chdng tadé ky vong. Tuy nhién, trong tdng hop cac 18 sd khéng cé
ngha, thi diu aia chang khéng lién quan va cé throc chon tiy .

O Bai tap thuc hanh 4.8

Thay vidua ¢ hai bén POP va UNEMP vao, mhda lam trénday, ch dua ti 1é that
nghiép vao mé hinh A théidiroc goi la md hinh D). Hay so sanh céét lqua nhan duoc
véi cac Kt qua cia md hinh A. Cacét qua c6 khéac bit nhiéu khong?

Chung ta quan satrstanhddi bang cach so sanhia viéc thém vao rt bién
khong lién quan & viéc loai b6 mot bién quan tong. Sai 6 dic trung laai thir nht tao ra
cacudc lugng khdng hiu qua, mac du khéng bthién Ech. Lai sai thr hai gay ra s
thién Ech trong caardc luong va cac Kim dinh gi thiét. Bai vi khdng tté biét dugc cac
mdi quan & that sy, nén ching ta g déi mat véi van d& nan gii trong viéc hra chon
dang thirc thich lyp nhit. Mot nha ktio aru dit ning sr khong thiéndch, nhit quan, va
tin ciy cua cac kém dinh € ndm giit cAc bén khong lién quandnm laddi mat véi nhitng
hau qua cia viéc b mit cac bén quan tong. Mit khac, Bu mot nha nghién eu khéng
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thé chip nhan nhiing uéc lrong kém héu qua, thi viéc xéa ndt hay nhéu bién gay khé
chiu $ d& duoc chon lya. Ly thuyét vé& kinh # hoc va sr hiéu biét vé cac hanh vilang
din ra c6 tlé giap thoat kii tinh trang tién thoai rxong nan nay. Céac rang deichon lya
mé hinh tho luadn & phin truéc aing cé ti tro gitp duoc. Trong clrong 6 ching tads
thiy rang cac kém dinh déi véi cacdic treng ding € tro gidp cho ching ta. 4f ca diéu

nay én rat nhiéu ar can nkic. Sr gin bé mu quangdi véi cac tiéu chéin orng nhic phii

duoc ngin ngra king moi gia.

0 4.6 Ung dung: Cac Yéu To Quyét Pinh S6 Ngwoi Di Xe Buyt

Ung ding dau tién lién quardén 5 nguéi s& di chuyén bing xe buyt i nhiéu yéu td anh
hu’(:)’ng ’khéc nhau. DATA 4-&uoc md & trong phu luc D c¢é dr liéu chéo cho 40 thanh
phd khip nuéc My. Céc bén nhr sau:

BUSTRAVL = Mic db giao thdng Bng xe buyty d6 thi tinh theo ngan hanh khackim
gio

FARE = Gia vé xe buyt tinhihg My kim

GASPRICE = Gia it ga 16ng nhién &u tinh Bing My kim

INCOME = Thu nlip binh quardiu ngroi tinh bing My kim

POP = Dan&thanh pk tinh king ngan ngoi

DENSITY = Mait d6 dan $ tinh (ngroi/dim vuéng)

LANDAREA= Dién tich thanh pb (dim vudng)

Pic treng Hng quat éa md hinh, thong dugc xem nlx m6 hinh “Bn ria chén” dugc
cho dréi day (khéng c6 chso t):

BUSTRAV =g, + BFARE +AGASPRICE +BINCOME + APOP +ZDENSITY
+ BLANDAREA + u

Trugc khi ugc rong mé hinh, ching t& xacdinh déu cia cac bin, mic do wu
tién, cho cac &1sd hoi qui. Trong plan thao luan nay, nling tiém 4n vé phia cung khong
duoc xem la quan tng. Boi vi mot s gia ting gid vé xe buyt c6 ¢Ham ghm nhu du di
xe buyt, nén chung taykvong 4 s am. Tronginh wec di chuy:n,‘)xe toi s€ la mot thay
thé doi vai xe buyt, va vi @y mot sx gia ting gid nhién Bu cé tke khien mot o nguoi
tiéu thy chuyén sangdi xe buyt. Vi \ay chiing ta k vong mot hiéu tng tich ac & day;
ngha 1&, 3 5 duong. Khi thu nlp ting, ching ta k vong nhu @u déi véi hang tiéu
dung @ng tang Ién, va vi @y nhu thuong € ching ta k vong £, &£ duong. Tuy nhién,
néu hang tiéu dung tie loai hang héa “tAp cip”, thi hiéu tng thu nfap (ngha 13, 5;) 8
am. Mot sy gia ting kich throc dan § hay mit d6 dan $ thuong lam giaing nhu éu di
chuyén king xe buyt. Vi gy, chiing ta k vong s va s & duong. Néu dién tichdat ting
cao, thi thanh phse trai rong ra on va ngroi tiéu tha co tre thich dung xe & nhu la
phuong tién giao thdng chinhdn. Néu day 1a not tinh hbng, 5, dugc ky vong € am.

Bang 4.4 trich mt phin két qua chay may tinh & dung chrong trinh GRETL

(Xem ptin Thyc hanh may tinh 4.4). Céac athxét én phii chi tiét va nénduoc nghién
ctru ¢in than truge khi phat trén xa fon. Tat ca cac chi ¢&& ma ching tatad nghién 6u
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duoc gin két lai véi nhau trong ¢ &n thrc nghém nh nay, va Bing 4.4 § gitp lan lip
ghép niitng minh rap hinh khac nhau thantbtrhinhanh hoan cinh. Ngay @ neu ban
sir dung chrong trinh d@ia riéng minhié kiém tra hi cac ket qua, thi ding dangdé nghién

ciu cac tru y trong Bing 4.4.

o Bang 4.4 Trich mbt phan két qua chay may tinh déi véi S6 ngudi di xe buyt

MODEL 1: OLS estinmates using the 40 observations 1-40

Dependent vari abl e: BUSTRAVL

VARI ABLE CCEFFI Cl ENT STDERROR T STAT 2PROB(t > | T|)

0) Const 2744. 6797 2641. 6715 1.039 0. 306361

2) FARE -238. 6544 451. 7281 -0.528 0. 600816

3) GASPRI CE 522.1132 2658. 2276 0. 196 0. 845491

4) | NCOVE -0. 1947 0. 0649 -3.001 0. 005090 **=*

5) POP 1.7114 0.2314 7.397 0. 000000 ***

6) DENSI TY 0.1164 0. 0596 1.954 0. 059189 *

7) LANDAREA -1.1552 1.8026 -0.641 0.526043

Mean of dep. var 1933. 175 S.D. of dep. variable 2431. 757
Error Sum of Sp (ESS) 1. 8213e+007 Std Err of Resid. (sgnmhat) 742.9113
Unadj ust ed R-squared 0.921 Adj usted R-squared 0. 907
F-statistic (6, 33) 64.1434 p-val ue for F() 0. 000000
Dur bi n- WAt son st at 2.083 First-order autocorr. coeff -0. 156
MODEL SELECTI ON STATI STI CS
SGVASQ 551917 Al C 646146 FPE 648503
HQ 719020 SCHWARZ 868337 SHI BATA 614698
coY 668991 Rl CE 700510

Excl udi ng the constant, p-value was highest for variable 3 (GASPRI CE)

[R binh phrong hiéu chinh 1a 0,907, Hin thi ring 90,7% phong sai éa BUSTRAVL

dugc giai thich chung bi cac bén trong md hinhbéi véi mot nghién éu chéodiéu nay
hoan toandt. Cot cudi cling cho gia irp-valueddi véi kiém dinh 2dudi chogid thuyét

khéngtuong tng Wi cac k¢ sb hdi qui bing khong. Ba éu sao (***) hién thi rang gia ti

p-valuenhd hon 1%, ** c6 nghia né rim giira 1 va 5%, * &m dhp-valuetrong khang 5

dén 10%, va khong c6 * ngh la p-valuetrén 10%. Hay ni rang gia ti p-valuecao

ngfia la xac sét sai bm loai | bac b gia thuyét khongss cao. Nu diéu nay cao bn mic

y ngha da duoc chon (0,10, cling han), thi chang ta&skhodng bac b gia thuyét khong
cho #&ng k¢ s béng 0. No6i cach khéc, khi @jicac bén khac 6 dinh, bén nay § khoéng

c6 anh hrong cé y ngie [én BUSTRAVL. Dra theodiéu nay clh INCOME, POP, va
DENSITY c6 cac B s6 c6 nghia & mic 10%. Hing $ va cac B b cuna FARE,

GASPRICE, va LANDAREA khong cé y nign e mit thing ké ngay & mic 25%.

Su phi hop cia céc tr thbng ké clon lva md hinh ¢& thio luan trong PhAn 4.3)
sau nay &tro nén hén nhién. Ti thing ké Durbin-Watson varttuong quan Bc nhit s3
duoc thao luan trong chrong 9, nleng khéng lién quariin cho muc dich aia ching ta.

Ching ta nén landiéu gi k& tiép? Ching taid mot vai lan nhic dén hing 9
khéng c6 ngta thrc # va khéng tham gia gji thich y nghia aia bén phu thudc ding nhr
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cac héu ung trung binh @a cac bén bi loai bo. Do d6, qui fic chung la b qua y ngla
cua hing $ haic 14 khdng én né. Tuy nhién, FARE, GASPRICE, va LANDAREA la
nhitng “tng ar vién dau tién” cho s loai bo khoi md hinh Wi vi khéng cé Bng ching
chang © ching cé nfing anh hrong c6 nglia [én BUSTRAVL. Ching ta c6 éhthuc
hién mot budc 16n, bo tit ca ching,udc leong mit md hinhduoc giéi han, va thre hién
kiém dinh Wald F-test nin d& dugc mé & ¢ Phin 4.4.Dé tao thuan loi cho viéc nay,
chang tady ra tng binh plrong sai $ va $ bac tr do cho mé hinh khéng @jihan vira
méi duoc wdc lwong. Tuy nhién, bn hay én trong, mdt s5 bién dong thyi bi loai bo
khéng phi 1a viéc lam khén ngoan. @ vi ban s nhin thiy diéu nay trong vi d ké tiép
va nhing vi di sau, véc cung lic lai bé mot vai bién cing cé tié bd mat nhitng bén co
y ngha haic 1a nhing bén quan tong V& mat ly thuyét. Do d6, cach lam tin trong va
nhay bén ton 13 laai bo dan tirng bién. C6 mét vai ly doddi véi viéc loai bo cac bén voi
cac ¢ sb khong co ngta. Thr nhit, mot md hinhdon gian hon d dién giai hon mot mo
hinh phirc tap. Thr hai, viéc bo bot mot bién 1am ting bic tr do va vi iy cai thién ar
chinh xac aa cac & sd con hi. Cudi cung, nlr chiing ta & thay trong chrong tiép theo,
néu cac bén giai thich cé trong quan clit véi nhau né & gay kho kkin cho s dién giai
riéng trng ke sb. Viéc loai trir cac bén lam gim oo hoi nay sinh nhing trong quan nay
va vi vy n6 lam cho \dc dién giai cé ¥ nghia hon.

Diém bit diu cho qué trinh kg bo 1a nhin dién bién c6 K sb hdi qui it co nglia
nhét. Pidu nayduoc thrc hién bing cach nhin vao giaitp-valuecao nlat trong mé hinh
udc lugng khéng cé fing . Vé trung binh, B s5 twong thg duoc ky vong din bing
khéng, va vi 9y chang ta tin ang kit cir thién Bch nao b gay ra do @ loai bo 5 1a rat
nho. Tir két qua mé hinh A, ching tdé y rang hé sb cho GASPRICE c6 giaitp-value
cao nlit va vi iy it c6 y nghia ntit. Do d6, bién nay h loai bo khoi dic treng md hinh
va ching ta hdy xemiéu gi xay ra. Dya trénd6 ching ta co hloai bo nhiéu bién hon.
Qué trinh naytuoc goi 1a Pon gian md hinh dwa trén sb liéu.]

o Bang 4.4 (Tép theo)

MODEL 2: OLS estimates using the 40 observations 1-40
Dependent vari abl e: BUSTRAVL

VARI ABLE CCEFFI Cl ENT STDERROR T STAT 2PROB(t > | T])

0) const 3215. 8565 1090. 4692 2.949 0. 005730 ***

2) FARE -225. 6595 440. 4936 -0.512 0.611762

4) | NCOVE -0. 1957 0. 0638 -3.069 0. 004203 ***

5) POP 1.7168 0. 2265 7.581 0. 000000 **=*

6) DENSI TY 0.1182 0. 0580 2. 037 0. 049453 **

7) L ANDAREA -1.1953 1. 7656 -0.677 0. 502980
Mean of dep. var 1933. 175 S.D. of dep. variable 2431. 757
Error Sum of Sp (ESS) 1. 8235e+007 Std Err of Resid. (sgmahat) 732. 3323
Unadj ust ed R-squared 0.921 Adj ust ed R-squared 0. 909
F-statistic (5, 34) 79. 204 p-val ue for F() 0. 000000
Dur bi n- WAt son st at 2.079 First-order autocorr. coeff -0. 155
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MODEL SELECTI ON STATI STI CS
SGVASQ 536311 Al C 615352 FPE 616757
HQ 674378 SCHWARZ 792765 SHI BATA 592623
ey 630954 Rl CE 651234

Excl udi ng the constant, p-value was highest for variable 2 (FARE) of the
8 nmodel selection statistics, 8 have inproved.

[Luu y ring it ca 8 rang badc lya clon moé hinhda duoc cii thién, ngha 1a, gam di.

Ciing Wy, viéc loai b6 GASPRICEdJA aii thién do chinh xac @a cac & sb con hi bang

céch lam cho chiing c6 ¥ nighnhgu hon — ching han, hing & va DENSITY. Bén c6 1§

sb it y ngha nHit, nghia 13, gia ti p-valuecao nft, bay gv 1a FARE. Nhing vé xe buyt
la mot thuéc do gid G ma theo cach nai ly théykinh € 1a mot yéu 6 quan tong aia

nhu du. Dodo, ching ta khéng néndiobo né ngay & khi gia ti p-valuecho &ng chang
ta co th bo. Do Ay budc ké tiép 1a loai bo6 LANDAREA, bién cé gia ti p-valuecao nlit

ké tiep.

NCDEE)£: COLS estimates using the 40 observations 1-40

Dependent vari abl e: BUSTRAVL

VARI ABLE CCEFFI Cl ENT STDERROR T STAT 2PROB(t > | T])

0) const 3111. 1805 1071. 0669 2. 905 0. 006330 ***
2) FARE -295. 7306 424. 8354 -0.696 0. 490959

4) | NCOVE -0. 2022 0. 0626 -3.232 0. 002680 ***
5) POP 1.5883 0.1227 12. 950 0. 000000 ***
6) DENSI TY 0. 1490 0. 0357 4,173 0. 000189 ***
Mean of dep. var 1933.175 S.D. of dep. variable 2431. 757
Error Sum of Sp (ESS) 1.848e+007 Std Err of Resid. (sgmahat) 726. 6434
Unadj ust ed R-squared 0.920 Adjusted R-squared 0.911
F-statistic (5, 34) 100. 445 p-value for F() 0. 000000
Dur bi n- WAt son st at 1.995 First-order autocorr. coeff -0.102

o Bang 4.4 (Tép theo)

MODEL SELECTI ON STATI STI CS

SGVASQ 528011 Al C 593232 FPE 594012
HQ 640287 SCHWARZ 732670 SHI BATA 577512
v 603441 Rl CE 616012

Excl udi ng the constant, p-value was highest for variable 2 (FARE) of the
8 nodel selection statistics, 8 have inproved.

[Bién DENSITY da gia ting dang k. Tuy nhién, bin FARE c6 gia frp-valuela 49%,
qua cao khong thchap nhan duoc Véi bat cir mic y ngha hop Iy nao.biéu nay @iy
rang, Wi sy co mit cua cac bin khac, gia & c6 tht khénganh hrong 1én nhu 8u di xe
buyt. N6i cach khac, khi c6 nhdwcdi xe buyt, ngroi tiéu thy cé thé khdng nlay cam Iim
Véi gid ¢i. Do Ay, loai bo FARE la én thiét va xemdiéu gi xay ra.]

Ramu Ramanathan 31 Thuc Boan/Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Cac phrong phapdinh rong Nhép mon kinh té lwgng véi caciing dung — 5" ed.
Baidoc Ch.4: M6 hinh ki quy Wi

MODEL 4: OLS estimates using the 40 observations 1-40
Dependent vari abl e: BUSTRAVL

VARI ABLE CCEFFI Cl ENT STDERROR T STAT 2PROB(t > | T])
0) const 2815. 7032 976. 3007 2. 884 0. 006589 ***
4) | NCOVE -0.2013 0. 0621 -3.241 0. 002566 ***
5) POP 1.5766 0. 1206 13. 071 0. 000000 ***
6) DENSI TY 0. 1534 0. 0349 4. 396 0. 000093 ***
Mean of dep. var 1933. 175 S.D. of dep. variable 2431. 757
Error Sum of Sp (ESS) 1.8736e+007 Std Err of Resid. (sgnahat) 721. 4228
Unadj ust ed R-squared 0.919 Adjusted R-squared 0.912
F-statistic (5, 34) 135.708 p-value for F() 0. 000000
Dur bi n- WAt son st at 1.879 First-order autocorr. coeff -0.043

MODEL SELECTI ON STATI STI CS

SGVASQ 520451 Al C 572112 FPE 572496
HQ 608137 SCHWARZ 677373 SHI BATA 562087
v 578279 Rl CE 585507

O the 8 npdel selection statistics, 8 have inproved.

[Luu y ring m6 hinh 4 c6 cécitthdng ké Lra cton m6 hinh thp nhit va #it ca cac I¢ 6
déu c6 nghia it 16n. Ging Ay, cac & sb d6i véi INCOME, POP, va DENSITY khéng
khac i cac ¢ sb gita m6 hinh 3 va md hinh 4. Viy s thién Ech trong véc loai bo
FARE khong qua nghiémding.

Vi loi ich aia ar hoan t, thit ddngdé xem mé hinh 1 nhmot md hinh khéng
giéi han va Md hinh 4 nta mot md hinh gbi han vadé thuc hién mot kiém dinh F-testdé
kiém tra xem lgu cac 1§ sb ciaa GASPRICE, LANDAREA, va FARE l&6ng thyi khac
véi khong. Két qua chod dudi day.]

F(3,33): area to the right of 0.315845 = 0.813800

[Gid thuyét khdngdoi voi kiém dinh F Wald phat biu rang cac B b cia it ca cac bén
bi loai bo déu bing khéng, ngta 13, & B === 0. Vigiati p-valuetrong trong
hop nay la 0.8138, giaitnay cao trong i ct tiéu chdn hop Iy ndo, ching ta khong&h
bac B gia thuyet khdng Sir dung tinh toan va prong trinh (4.3), lém tra hi tri thong ké
F cho cac Win bi loai bo d& choo trén 1a 0,315845 ¢u y ring md hinh 1 1a md hinh
khéng h gioi han va mé hinh 4 1a md hinhdihan ddi véi kiém dinh nay). Saud6 dung
bang F véi mac 10%dugc cho trong Bng A.4c va kém tra hi rang ban khong tié bac
bo gid thuyet khéng ¢ mac 10%. Vi Wy, cac & s6 cia FARE, GASPRICE, va
LANDAREA thi d¢ong thyi khdng c6 ngta ¢ mic nay. Dra trén 4t ca cac rang béc, md
hinh 4 drong nhr 12 “tét nhat” va dugc chon nhr 1& mé hinh céi cing cho wc dién
dich.

CaAc It sd caa thu nfap, kich thréc dan 6, va it do dan $ c6 y nghia fét lon. Ly
thuyét kinh # chuin cho &ng anh hrong thu ntp 18n nhu éu déi véi bat car hang hoa
naodéu dwong, nheng ke s6 uéc lwong aia INCOME thi hi am. Bidu nay, khéng gay
ngac nhién, @i y ring di xe buyt 1 nét loai hang héa “thp cip”. Khi thu nhip ting I&n,
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nguoi ta ¢ khuynh hiong sr dung xe hi dé di chuyén, va vi iy luong di xe buyt §
giam xudng. Néu thu nHip dau ngroi ting 1én khang 10040 la, thi, ¢ trung binhdi xe
buyt duoc ky vong giém khaing 100|3,|, ngha 1a, kh@ang 20,13 ngan ngyi moi gio.
Nhu ky vong, F¢ sb cia POP va DENSITY wbng. N6i cach khéac, khi kich didc dan é
hay mit ¢6 dan $ ting |1&n, thi cé nkiu ngroi di chuyén bing xe buyt on. Tuy nhién,
mac du gia ti sb caa DENSITY &t nhay, nhung ddi véi POP thi i khéng i vi né 16n
hon 1 (chd y #ing c hai DENSITY va PORtéu dugc do ludng clingdon vi). Biéu nay
goi y mot kha nangdac treng sai moé hinh.

Khi wéc legng cac mdi quan 1 nhu du, ngroi ta throng dit cau i liéu nhu éu
“co gian” hay “khong co giandoi véi gia ci va thu nlap. Viéc tra 16i cho cau bi do doi
hoi woc leong mbi quan K¢ phi tuyén tinh, nédt cha dé duoc khao sét chi #t & Cheong 6.]

O 4.7 Ung dung: S tham gia hrc lrgng lao déng cia nir gisi

Ung ding thr hai xuyén sét dugc dungo day la nghién g¢u kinh € lugng xacdinh ty 1€
tham gia rc lvong laodong aia nir giéi — phan trim nix gisi trén 16 twi trong lyc hrong
lao dong thxc ar dang lam véc hay tim véc. DATA4-5da mo & trong phu luc D trinh
bay dr liéu diéu tra dan § nim 1990 cho 50 bang trén @hibién (bién dau tién 1a bén
phu thuoe):

WLFP = Ty Ié tham gia (%) ¢a mpi phu nit trén 16 téi (phan trim phy nit trong ke
luong laodong)
YF = Muc luvong trung v (ngand6-la) aia nix
YM = Muc lvong trung v (ngando-la) aia nam
EDUC = Phan trdm nit gidi tét nghiép trung hoc trén 24 tai
UE = Ty lé that nghiép (%)
MR = Ty Ié két hon (%) @a nit gidi tir 16 tubi tro 1én
DR = Ty lély hdn
URB = PHhin trim dan $ thanh th trong nréc
WH = Phan tram phu nit da téing trén 16 tai

M6 hinh kinh € lvong ding 4t ca cac bén giai thich nhr sau:

WLFP =f3; +B.YF + 33YM + B4,EDUC +[3sUE + MR + 3;DR
+ BsURB +[3gWH +u

Truéc khi thre ar wéc lwong mé hinh, \ic thao luan cac du cia cac B s hoi
qui ky vong 1a ét hitu ich. Sr thao luan duoc rit ra dra trén “ly thuyt kinh #” tuong
phan véi “ly thuyét kinh € lugng”. Ban doc c6 thé tham khio bai vét caa O’'Neill (1981),
Kelley va Da Silva (1980), va King (19783 biét thém chi tt vé vai ly thuyét nay.

YF: day lado do luong tién tra cho naroi lao dong nir, ta ky vong né cé hiu tng
dwong 1&n bén WLFP. Néi cach khacpbng cang cao, ihgisi cang tham gia ladong.
Tuy nhién, ta nén rthrang ly thuyét lao dong néi Bing “hiéu tng aia thu nip” 1én lao
dong la am; ngta 1a khi thu nBp ting, naroi lao dong mong mén the nhan fn (it

Ramu Ramanathan 33 Thuc Boan/Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Cac phrong phapdinh rong Nhép mon kinh té lwgng véi caciing dung — 5" ed.
Baidoc Ch.4: M6 hinh ki quy Wi

viéc). Vai tién lwong hién hanh, hju tng nay co th yéu; va dodo, khi can Bng, ta k
vong bén nay cé B s duong.

YM: Khi nguoi chong lam ra &n nhiéu hon, ngroi vo khéng é@n l1am vic nhiu.
Do d6, ta ky vong & sb nay la am. @ng c6 ti¢ bai vi nhiéu phu nit c6 kha ning chuyén
mén 6t, cho nén thu rip cia nam gbi cang cao kiin cang nhu phy nix tim nhing
viéc nhr vay. Tuy nhiéndiéu nay taaiong dén loai cong viéc va tu nhr khong taaiong
dén viéc nhigu phu nix tham giarc lrong Iaodong ton hay khong.

EDUC: Sr gido dic cang nrﬁu ng1 y cang c6 nkiu oo hdi viéc lam (monguéc)
sin c6 cho i. Vay, ta ky vong Fe sd nay drong.

UE: Ty lé that nghiégp c6 @ hiéu tng am va dong. “gia thuyét nguoi lao dong
chan n” néi rd rAng ty 1& thit nghiép cang cao |a 6t diu hiéu cho phu nir (va B phan
nguoi thiéu ) biét rang t|m vic 1a cong véc vo ich.biéu nay lam cho & roi khoi luc
lugng laodong, \ay hé so nay co du am. Ging c6 tkt co hiu tng drong. Néu nguoi
chdng mat viéc, ngrdi vo ¢6 the phai tham gla Iaaiong dé bu vao khan tién bi mat. Néu
hiéu tng nay khéng amh, thi du am § chiém uu thé.

MR: Néu mot phu nit két hén, co ta c6 xuutvng cé it o hoi lam viéc (dac biét
khi ho c6 con) va cé thgiam mong mén va sr can thiét cé viéc. Vay ty 18 két hon cao
c6 thé giam ty 1é tham gia laatong aia nir — WLFP.,

~ DR: Ta ky vong diu drong cho bén nay i vi khi ty 1& ly hon cao, niéu phu nix
c6 thé tham giarc lrong laodong ntim tw chu dp cho .

URB: Tai cac khu wc thanh th co hoi viéc lam nhéu hon tai ndng thdn. Ta k
vong rng nhing tiéu bang cé pin dan $ sbng ¢ thanh th nhiéu hon < ¢6 ¥ 16 tham gia
lao dong rir cao twn. Mt khéc, pln nir nong thon cé chil huéng tr song bing nudi th
nudi va gia &m va lam nikng viec dong ang khac. ¥y, ho da la not phan luc luong lao
dong. Piéu nay c6 ngta raing réu mot tiéu bang co danosnong théndbng hon (ngha la
it URB), thi sr tham gia laaiong nit 3 cao fon, két qua 1a hé sd &m. Héu tng sau cung
c6 thé dugc xacdinh ch theo kinh nghim.

WH: Khong c6 du rd rang K vong tréc cho bén nay. Nu phu nit da mau
tuong dbi khéng goi chuyen mon va tim 9 viéc nhr gidp viec hay qan gia, ta K vong
diu am cho B nay ki vi ty 1€ phu nir da tﬁng (WH) cao bn thi $ phu nit da mau
thap hon. Ging \ay, néu phu nit da tléng trong dbi giau co, fp co thé khong tham giaulc
luong laodong. Piéu nay ¢ing € dan dén diu am. Nu nhirng gi thiét nay khdngiung,
két qua 8 14 diu deong haic bang 0.

Bang 4.5 cho thy két qua chay may tinh tng pHin véi nhitng chi thich (xem
Phin 4.5 Thrc hanh May tinh). Dung dlong trinh Bi qui caa chinh bn va DATA 4-5
dé mo phong cac Kt qua. Saud6 nghién éu ky cac Kt qua trude khi tién hanh p.

O Bing 4.5 Két qua chay may tinh tirng phan c6 chu thich § 1é tham gia hec lwong
lao dong aia nir gidi

[M6 hinh Wi tat ca cac bén (thuong dugc xem [& mé hinh “bn rira chén”)]
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MODEL 1: OLS estimates using the 50 observations 1-50
Dependent variable: wfp

VARI ABLE COEFFI Cl ENT STDERROR T STAT  2Prob(t > |Tl)
0) const 44. 5096 8. 9750 4. 959 0.000013 [T
2) yf 0. 9880 0. 4076 2. 424 0.019847 [O
3) ym -0.1743 0. 3062 -0. 569 0.572212
4) educ 0. 2851 0. 0932 3. 060 0.003888 (1T
5) ue -1.6106 0.3136 -5.136 0. 000007 IO
6) n -0.0782 0.1731 - 0. 452 0. 653835
7) dr 0. 4374 0. 2583 1. 693 0.098035 [
8) urb -0.0926 0.0333 -2.776 0.008195 [T
9) wh -0. 0875 0. 0398 -2.196 0.033819 [[

O Bing 4.5 (tiép theo)

Mean of dep. var. 57.474 S.D. of dep. variable 4,249
Error Sum of Sq (ESS) 193.9742 Std Err of Resid. (sgnmmhat) 2.1751
Unadj ust ed R-squared 0.781 Adjusted R-squared 0.738
F-statistic (8, 41) 18.2459 p-value for F( ) 0. 000000
Dur bi n- WAt son st at. 1.637 First-order autocorr. coeff 0.179

MODEL SELECTI ON STATI STI CS

SGVASQ 4.73108 Al C 5. 56058 FPE 5. 58267
HQ 6. 33926 SCHVARZ 7.84492 SHI BATA 5.2761
coy 5.76961 Rl CE 6. 06169

Excl udi ng the constant, p-value was highest for variable 6 (nr).

[Luu y ring ym va mr c6 gia p cao va la cac &m uu tiéndé loai ra khoi mo hinh. Bay
gio ta b cac bén mbi 1an mot bién, bit dau véi mr, co gia ti p cao nkt]

MODEL 2: OLS estimates using the 50 observations 1-50
Dependent variable: wfp

VARI ABLE COEFFI Cl ENT STDERROR T STAT  2Prob (t > |T)
0) const 41. 3460 5. 5598 7.437 0. 000000 [IT
2) yf 1. 0671 0. 3645 2.927 0.005497 [T
3) ym -0.1984 0.2987 -0. 664 0. 510097
4) educ 0. 2582 0. 0709 3. 643 0.000734 IO
5) ue -1.5910 0.3076 -5.171 0. 000006 [T
7) dr 0.3916 0. 2354 1. 664 0.103626
8) urb -0.0876 0.0311 -2.814 0.007420 IO
9) wh -0.0851 0. 0391 -2.175 0.035271 [
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Mean of dep. var. 57.474 S.D. of dep. variable 4.249
Error Sum of Sq (ESS) 194.9397 Std Err of Resid. (sgmahat) 2.1544
Unadj ust ed R-squared 0.781 Adjusted R-squared 0. 743
F-statistic (7, 42) 21.2255 p-value for F( ) 0. 000000
Dur bi n- WAt son st at. 1.649 First-order autocorr. coeff 0.173
MODEL SELECTI ON STATI STI CS

SGVASQ 4.64142 Al C 5. 36914 FPE 5. 38405
HQ 6. 03252 SCHMARZ 7.29064 SHI BATA 5. 14641
cey 5. 5255 Rl CE 5.73352

O Bing 4.5 (tiép theo)

Excl udi ng the constant,

O the 8 npdel selection statistics,

[Bo bién ym, 1a bén vin con gia tr p cao,
mirc 10 pfan tram]

p-val ue was hi ghest for variable 3 (ym

8 have i nproved

va chi ying bay g dr tro nén c6 y ngta ¢

MODEL 3: OLS estimates using the 50 obsetvations 1-50

Dependent variable: wfp

VARI ABLE COEFFI CI ENT STDERROR T STAT 2Prob (t > |T)
0) const 41. 8336 5.4753 7.640 0. 000000 [TT]
2) yf 0. 8493 0. 1582 5.370 0. 000003 [TT]
4) educ 0.2492 0. 0691 3. 606 0. 000804 [1T]
5) ue -1.6776 0.2769 -6. 059 0. 000000 [TT]
7) dr 0.4341 0.2251 1.929 0. 060390 O
8) urb -0. 0942 0. 0293 -3.212 0. 002500 111
9) wh -0. 0961 0. 0352 -2.729 0. 009156 [1T]
Mean of dep. var. 57.474 S.D. of dep. variable 4.249
Error Sum of Sq (ESS) 196.9882 Std Err of Resid. (sgmahat) 2.1404
Unadj ust ed R-squared 0.777 Adjusted R-squared 0. 746
F-statistic (6, 43) 25.0145 p-value for F( ) 0. 000000
Dur bi n- WAt son stat. 1.668 First-order autocorr. coeff 0. 165
MODEL SELECTI ON STATI STI CS
SGVASQ 4.58112 Al C 5.21282 FPE 5.22248
HQ 5.77222 SCHVARZ 6.81281 SHI BATA 5. 0429
cey 5.32688 Rl CE 5.47189

O the 8 npdel selection statistics,

8 have i nproved

[Dung M6 hinh 3 Iam mé hinh @i han va M6 hinh 1 lam mé hinh khéngsgihan, ta co

thé thuc hién F-test. Kt qua cho nhr sau.]
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F(2, 41): area to the right of 0.318535 = 0.728997

[Dung mit may tinh, thre hién thing ké kém dinh Wald khi 16 cac bén ym va dr.Gid
thuyet khdngcho kém dinh nay 1a B3 = B7 = 0. Nhr trén, gia tr p 1a xac sét caa sai im
loai | néu ta bac b gia thuyét khong Vi 0,279 la qua cao chditbcir mic y ngha hop ly
nao, ta khdng nén ba® lyia thuyét khéngma thay vaaié két luan ring ym va dr cung
khéng c6 y ngta lién Kt. Ban nén cltng minhdiéu nay ing cach dungng F trong Ph
luc A.4c Wi mac y nghia 10 plan tram. Tat ca cAc ti thng ké clon ra mé hinh 1a thp
nhét trong Md hinh 3. Dal6, ta clon Md hinh 3 1a mé hinh &ilcing “6t nhit” dé khao
séat tép. Pé giai thich cac Kt qua, xem baidoc.]

Trong M6 hinh 3dugc chon [a md hinh céi cing “6t nhit”, diu dwong ti bién YF
chi ra fing “hiéu ung dudng cung B nguoc” 1én laodong — ngfia 1, khi tén lwong ting
nguoi lao dong thich thr nhan lon va it tham gia vaart lwong laodong — 1a y¥u. Moi diéu
khac nhr nhau, rong aia mjt phy ni ting l1én $1.000 thiytl¢ tham gia laaiong aia co ta
duoc ky vong ting trung binh 0,849 ph tram.

Tién lwong aia nam gbi (YM) da khong coy ngia. Piéu nay c6 th bai vi bién
nayduoc lién Kt chit ché vai bién YF va b bao @p boi hé sb caa bén YF.

Nhu d& ky vong, gido dc ting lam cho nkiu phu nit tim viéc hon. Ty 1& phu nit t6t
nghiép trung loc ting 1 pln trim < ting ty 16 tham gia laaiong trung binh 0,249 @h
tram.

Diu Am @a bén UE xac nhn cho “gi thuyét nguoi lao dong chan an”, noi rd
rang khi ty 1 thit nghiép cao, ph nit dang tim véc c6 tié chan r@n va i khoi luc eong
lao dong. Mirc quan tong aia hé sb nay hoan toan cao. &i UE ting 1 phn trim dong
ngha Wi ty 1é tham gia laalong WLFP gim trung binh 1,678 gim tram.

Ty 18 ly hén ¢6 du dwong. Trung binh,st [é ly hon ing 1 phin trim € ky vong
lam cho § 1¢ tham gia laodong WLFP ting 0,434 phn tram. Tuy nhién, ¥ 1¢ két hon
(MR) khong c6 y ngta & mat théng ké.

Hé sd am dia bén URB (-0 ,094) xac nin luan diém trudc day ring dan é nong
thdn cao (ngta &, URB tlip) c6 tié lam cho WLFP caod vi phu nit néng thon lam
nhiéu cong véc ddéng ang va ngia la tham giadc lugng laodong.

Phan trim phu nit da téing ting 1 pln trim lam cho ¥ 1é tham gia lacdong nix
giam trung binh 0,096 gim tram.

Gia tii R® cho bt chi khaang 74 plin trim thaydéi trong ty 1é tham gia laaiong
lién bangduoc giai thich i M6 hinh C. \ay, ta c6 tié bo vai bén dé taing kha niang gai
thich @ia md hinh. Tuy nhién,idliéu chéo gia cac &p cho raR’ thip 1a hoan toamtic
trung. Boi vi dir liéu theo chdi néi chung nhu lan phét trén qua nirc, cac md hinhwea
trén dr ligu nay c6 chiu huéng chod¢ thich yp mot cach trong ddi. C6 the thiy diéu nay
qua gia tr cia R* (O, 999)do| véi ham tiéu dungtugc trinh bay trong Vid 4.11. Wi dix
liéu thém vao, ta co &hco sr giai thich Ht hon Vé ty Ié tham gia laatong aia nir gisi. Cac
bién co tte tinh dén khi hoi qui nhr sau:

1. Quy mo giadinh, ty I¢ sinh @in, va $ tré em droi mot “ngudng” tudi; cac yu t6 nay co
chiéu huéng lam gam oo hdi viéc lam @ia nir gidi.
2. Mot bién do lwong $ phu nit t6t nghiép dai hoc.

Ramu Ramanathan 37 Thuc Boan/Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Cac phrong phapdinh rong Nhép mon kinh té lwgng véi caciing dung — 5" ed.
Baidoc Ch.4: M6 hinh ki quy Wi

3. Phan péi tudi cua ni gigi
4. Try cip tra cho ph nit doc than co & em; yeu t nay co ti khién cho phi nit di lam
haoiac & nha (Tinh 8n cé @ia sr cham séc hang ngayiiag c6 cung Ku tng)

5.D6 do the hién ar khac nhau dia cac vung; ving trangatrva ving céng nghp co tré
c6 céac kéu hanh vi khac nhau.

Nhirng nhin xét quan trong khi dién giai cac hé sb hoi qui

Khi dién giai cac I¢ sb hdi qui woc leong cin phai that than trong. Tnrgc hét, dau
cia mdt hé sb hoi qui co thé trai ngroc voi nhitng gi klan ky vong bandau. Néu hé sb
khéng c6 y ngta v mat théng ké (ngia 13, an khéng tlé bac 1 gia thuyet khéngcho
rang ke sb bang khong), thi s sai diu 1a khong thich ¢p boi vi vé mat thong ké, gia tr
bang $ c6 tht mang du drong hdic am ngang nhau \@ don thién |a tinh & ngau nhién
ban thuduoc diu sai. Trong cac riim xét c6 chu thich trongibg 4.4, taid noi rd not s6 ly
do hop ly dé loai bo mot bién c6 mdt hé sb khéng co y ngta (dén giai dé hon, y nghia hon
va chinh xac bn). Trong nt truong hop nhr vay, don gian la kan nén B bién & ra va
wdc luong lai md hinh \6i sy tin raing d6 thién Ech aia bén vira laai bo 1a khdngdang K.
Nén ch y éing khi b5 mét bién ra khéng c6 ngh kan noi bén @6 khdng cé Hu tng 1&n
bién Y, ma phi hiéu 13, mpi thiz khac nlr nhau bién dang bandén khéng c6 Hu ung
riéng lé. Hiéu thg aia ndduoc thé hién qua g hién dién cia bén khac c6 wong quan
(Chuong ké tiép < dé cap nhiéu hon)

Khi quyét dinh chon sr y nghia haic khéng @a mot théng $ hdi qui, mot cau fbi
dang quan tam la “¥ mic gia ti nao @a p ta choing la caadé bac b gid thuyét khong
ciia hiéu ing 0?” Hiu hét cac nha phan tich dingin5 ptan trim (haic 0.05) lam chén.
Mtc va thich @a c& nhan t6i [a 10 gh trim. Mét wu diém khi dung gia frcao ton 1a c6
nhiéu bién duoc giit lai trong mé hinh bn (giai thich vi saoday la tinh héng), do iy
giam bat ctr sy thién Bch ndo aa bién bo di. Khéng gbng nhr nhiing thi nghém y hoc,
khi ma sai 4m c6 ti¢ tra gia At dat, hanh vi kinh & phai chiu nhiéu yéu t6 khéng clic
chin, va dodé mac dung sai phi cao ton. Tuy nhién, Au & miu (n) 1a At l6n, ta nén
dung gia tr p ndit hon. Bai vi khi n 16n, cacdo léch chuin € nho, lam cho BAu hét moi hé
sb déu c6 y nglia.

Ta nén lam gi éu k¢ sd co diu ngroc ¢6 y nglia V& mat thong k&? Ta nén tim cau
giai thich. Liy vi du, trong vi di 4.1 V& gi& nha, ta phat &m nhing diu am khéc thong
ciia 2 bén BEDRMS va BATHS. Tuy nhién, theo y rightop Iy ciia mt hé s5 hdi qui —
ngha la hgu g trng phin, khi tit ca cac bién khac khongisi gia tri — ta thy ring cac &
sb am xét cho cung la khéng quéanghién.O vi du thar hai, trong m6 hinh dudh xe buyt
trong PHn 4.6 (xem Bng 4.4), ta phat B k¢ s thu ntip c6 diu am, trai ngoc Véi diéu
moi nguoi thudng ky vong. Trong teong hop nay, ta co thdi ¢én mot sy giai thich hop ly
khi nhan thdy ring diu am cho kit du lich xe buyt I it “hang hoa thp cip”. Chuong 5
cung @p nhirng vi di khac @a cac tedng hop ma ta Bt gap nhiing diu khac throng vadé
xuat nhitng bién phap x ly. Cac vi ai nay néniugc nghién é¢u ky ludng.

Mot luu y quan tong khac la phi chi ydén cacdon vi do cia cac bén khi dién
giai cac gia tf bing $ cua cac B sd hdi qui (xem Pln 3.6 & chu;én d6i don vi d&é nhy
lai). Ban cing that than trong khi dén giai nhitng bén dugc thé hién bing phan é haic
phan tram (vi dy, ty 1¢ thit nghiép va lai siét). Néu ban thec hién dr an thrc nghém aia
chinh fan, nhin chung nén tranhimg phan é haic ty 16 ma hay bdu dién nhirng bién nhr
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vay theo plan trim. Ly do Wi vi & dé dang lon khi dén dich hiéu thg aia 1 phn traim
thay vi 0,01 thaytdi trong 1 bén 5. Tuy nhién, trong Bt bai viét thuc nghém nhadiéu
tra nghién @u co tie biéu dién vai bén dudi dang ty 1&. Trong nlirng tnrong hop nhr thé,
phai that than trong khi dén dich cac gia frbing $. O phin nay, lan doc s hiéu hon khi
xem hi si dién dich aia cac k sb uéc lrong aia cac bén dang pHin trim trong vi di tham
gia luc lugng laodong aia nix gigi vira mai thao luan.

Vi du thuc nghiém: Ty 1€ di trd rong va chit lweng cujc sHing

Liu (1975)da nghién ¢u mdi quan 1¢ gitra sr thay doi ty 1é di tr rong gira cac bang va
mot sb cac bén giai thich, trongdd gdm “chit lwong cwbe $Hng”. Dit liéu chéo trén 50
bang, va mé hinhocban dugc dung nlr sau:

MIGRATE =f(QOL, Y, E, IS, ES, AP, ED, HW)
Trongdo

MIGRATE = Ty I¢ di trG rong gira nim 1960 va 1970 @schuyén dén trir s6 chuyén di chia
cho dan §)
QOL = Chi s chit lwgng cuc Hng
= Chi s thu nHip bang trén thu riip qubc gia
= Ty ¢ gitra $ viéc lam a@ia bang trén&viéc lam quc gia
IS = Chi s tinh tang c& nhan
ES = Chi s tinh tang rén kinh €
AP = Chi sd san xuit ndng nhgip
ED = Chi s5 phét trén gido dic
HW = Chi s tro cip phuc bi va chim soc gc khoe

Duya trén nliing cH tiéu duoc phét trén boi Uy ban Mic tiéu Qe gia d@ia Chi tich
Eisenhower. Liutd xay drng mi chi sb liét ké nhr trén. QOL 1a trung binhdshoc aia cac
chi sd khac @a cHit lugng cwbe $Hng. Bang 4.6 cé cac dhsd wdc luong va cac tbng ké
lién quan cho @t s mé hinh Bi qui boi lién két ty 1& di trd wi cac ch sb chat-luong-
cujc-ong. Be thuong thrc bai nghién ¢u ¢ di tra aia tAc ga, sinh vién nérioc nguyén
ban bai viét. Mic du nhiing chi dé dé cap trong clwong naydua dé hiéu rd cAc mé hinh va
cac Kt qua, ¢ day ta ch trinh bay tomit cac Kt qua nay.

Tac gh da khoéng cung p théng tin cacdng binh plrong ptin dr cho cac mé
hinh, va do @y ta khdng th so sanh cac mé hinkirg cach ding céac tiéu ciruchungda
dugc trinh bay teéc day. Po thich hyp c6 thé duoc danh gid chbsi R. Ta ru y ring thu
nhap va viéc lam tr ban than khéng @i thich bit ky sr thayddi nao trong bén di trd. Gia
tri cia R* la &m trong M hinh 2. QOlrtthan gai thich khding 6 pln trim thayddi trong
bién di trd. Néu thu nfap va visc lamdugc thém vao QOL (Md hinh 3R* giam mdt cach
dang €. Diéu nay ham ying 2 bén nay tu nhr khdng thiéc vé mé hinh. Trong Mé hinh
4, tac gi loai trir Y va E. Tatu y ring, khi laai bo yéu t6 phac bi va chim séc gc khoe
(HW), moi bién chit-lugng-cwec-sdng khacdéu cé y nglia haic hau nhr cé y nghia & mirc
y ngha 5 ptan tram. Bai vi HW khéng c6 y ngta trong cac md hinhdtthon nén b bién
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nay ra vaudc luong lai méd hinhdé uéc leong cac B sd con hi hiéu qua hon. Nhung tac
gia da quyét dinh giir bién  lai dé tranh s thién Bch c6 tié c6 qia bién bi bo di.

Tat ca cac bén chit luong-cubc-song c6 du ky vong drong khi laai bo bién phét
trién gido dic (diu Am @a bién HW ¢ i bo qua i vi nd khdng c6 y ngla v mit théng
k&). Sr hop ly cua Liu trong cac & qua khac throng nayduoc tai dén lai ¢ day (Liu,
1975, trang 333):

O Bing 4.6 Twong quanwéc lweng giita Di tr va Chit lweng dia cubc sHng

Bién doc lap M® hinh 1 Mb hinh 2 Mb hinh 3 Mb hinh 4 M® hinh 5
CONSTANT -23.05 104.62 55.94 -16.46 -62.50
QoL 24.06 23.40
(2.05) (1.93)
Y 0.36 -0.74 7.19
(0.05) (-0.10) (1.11)
E 103.47 -77.26 41.76
(-0.48) (-0.37) (0.23)
IS 28.68 30.21
(2.02) (2.14)
ES 20.03 20.49
(2.24) (2.28)
AP 18.73 19.13
(2.87) (2.89)
ED -31.56 -33.48
(-3.46) (-3.59)
HW -18.45 -21.69
(-1.41) (-1.57)
R 0.06 -0.03 0.02 0.37 0.36
D.F. 48 47 46 44 42

Luu y: Céc gia trtrong () la thong ké t
Nguon: Liu (1975), Tai Bn véi sy cho phép a Hi¢u treong va i vién aia teong Harvard

Truéc hét, trong khi & di tra 12 bén dong thi bén gido dic dai dién cho khai rém tinh. Biéu

nay din d&én mot tién trinh hgu chinh can Bng gita khi nguoi dugc gido dic va dong di trd
tai M¥, ngha |a nlitng bangduoc biét 1a c6 & phat trén gido dic dang K dang xuit khiu

nhan trc c6 trinhdd cao sang niing bang ma nhanr¢ cé K ning cao trong déi khan hém va
két qua 13, di dan co trinkito cao tim thy & nhiing bang nay € hoi nghé nghigp nhiéu hon

ciing nhr nhiéu céng véc thichdang fon. Thr hai, nhiing di dan khéngdng nHit vé qua trinh
gido dic, va qut dinh di trd @a ho thuong b tAcdong boi ban bé hay ngoi than ti noi dén,

nhirng ngroi nay throng c6 cung trinkdd giao dic nhr ho. H¢ qua Ia, nhirng bang c6 ¢ dan
khongddng nhit vé trinh do van héa thi k vong € ¢6 ty 1¢ di tri rong cao én nhiing bang
tuong d6i ddng nit. Tuy nhién, én phai nghién du bd sung thémié danh gia htu tng aia
bién gido dic nay Ién s di tra.
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049 Dr an thuc nghigm

Néu dy an thrc nghém 1a mbt phan trong khéa be kinh € luong aia kan, ban nén theo
hudng din trong pln 1.3 va thu thp vai dr liéu. Néu ban cé théng tinda cac bén, ban

nén nkp di liéu vao may tinh va ée raing d liéu duoc nhap mot cach chinh xac éu ban

dang dung GRELT, hagoc sach kéng din dé sip dit file dit liéu cua chinh bn). Saudd

ban cé tte thr md hinhdau tién, lai bo cac bén va thrc hién kiém dinh Wald, va k tiép

ap ding ky thuat don gian héa md hinhwh trén d liéu dé khir cac bén. Tuy nhién it ca

cac hroc naydon thuan ladé thuc hanh va Kiu rd thém nking chi dé duoc dé cap trong
churong nay. Bn khéng nén qua xemolmg cac Kt qua, boi vi cin phai c6 nghién éu ly

thuyét dang I trude khidam nhain mot mé hinh y ngta va phan tich.

Tom tit

Trong md hinh bi qui tuyén tinh ki, bién phu thudc (Y) dugc hoi qui dya vao k ben doc
lap X1, Xa,..., Xk. X1 théng throng dat 1a 1 dé c6 thé bao gp mot sd hang tungdd goc
khéngddi. Nhu: truge day, thi tuc OLS arc tiéu tng binh plrong sai 6 > va cho ra k

phuong trinh ch@n. Nhing phrong trinh nay néi chung duy fihdugc giai cho cac B sd,
véi dicu kién la $ quan satdn hon k.

Usc lugng khong thiéndch aia phrong sai sai & () duogc xacdinh bvi s* =
6* =(X0°)/(n—k)- Vai gia thiet rang © hang sai 8 u la phan phi doc lap vadong nhat
nhu N(O, 6°), tri théng ké[(n — k)6°]/o* c6 phan péi chi binh plrong wi n-k bac tir do.

bo thl’gh kyp dugc do luong theo njt trong 2 cachuong duong. Tur phrong trinh
uoc lugng, phan dr duocdo la g =y - -3, X -...—B X . Tong binh plrong sai &
(ESS) lay {12, va bng binh plrong toan phn (TSS) lay (y - Y)’. Do léch chuin hoi qui
dugc xacdinh byi g =[ESS /(n - k)] ¢O the so sanh &i &, =[TSS/(n-1)]" dé thiy do
bién giam nhr thé ndo. Mot do do luong khong ¢ do don vi dugc xacdinh i binh
phuong R c6 hdu chinh (ky hiéu bang R?), dugc tinh nhr sau
R =1 ESS(n—1) —1- n-1 (l—RZ):l—O (n—-1)

TSS(n - k) n-k TSS

R’ ¢ thé duoc dién giai 1a sy thaydoi cua Y; duoc giai thich i mé hinh. Khong
gibng R, bing 1-(ESS/TSS)R® ¢6 tinhdén ar danhddi gitta sr ting thém éa R do
bién duoc thém vao vawsgiam di trong céc Bc ty do.

Trong chrong nay, ta @ng thio luan 8 tiéu chén khac nhawté chon cAc mé hinh
t6t nhat. Mot md hinhdon gian hon dwoc uva thich vi (1) 8 gop quéa nhiu bién 1am cho
d6 chinh xacwong d6i cua cac i sb riéng B kémdi (s8 thiy chi tiét hon trong clrong
ké tiép), (2) Thém cac Bn ddng nghia wi giam bic tr do, lam cho kh nang kiém dinh
kém di, va (3) ndt md hinhdon gian hon thi & hiéu hon mot md hinh plic tap. Tiéu
chuin chon lya mé hinh c6 ghg dia ©Hng binh plrong sai 8 nhan i hé sb bat loi, hé
nay phu thudc vao tinh plic tap cia md hinh. Mt mé hinhduoc danh gia ladt hon réu
céc ti thong ké tiéu chéin trong pln l6n cacdic treng ¢ gia tr thap hon. Tuy nhién,
trong vai trong hop dic biét ndodd, mot hay vai tiéu chén tré nén khong &n thiét.
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Dé kiem dinh mbt hé 5 riéng k (B) khac khong rot cach y ngta hay khong, tréc
tién ta tinh tbng ké t (t), 1a ty so cia e sO udc luong Wi do Iéch chuin wdc lrong. Neu
lte] > t i (0/2), V6i t 1a diém trong phan péi t vai bac tr do n-k thead6 xac sét dé t >
t" bing mbt nra aia mrc ¥ nghaa, thi gi thuyét khong H: B = 0 b bac b va gi thuyét
Hi: B # 0 duoc cing &. Néu gia thu>ét cang @ duoc kiém dinh mot phia, ta thuiugc t
ma vung bén pti cua gia ti nay blng WGi muc y ngha. Vay ta bac b Ho va chip nhan
>Oneutc>t haicB<Oréut<-t.

bé ap ding phrong phap p-value, #6c tién tinh toan 2ih vung bén phi cua Itc]
trong phan phl t v6i bac tr do n-k. Bac b Ho néu gia ti p nh hon mac y ngha, va Kt
luan rang he sd ¢6 y nghia. ‘ ‘ 7

Dé kiém dinh b hé sd hdi qui c6 bing khoéng hay khéng, ghthuc hién kiém dinh
F-test, conduoc goi 1a kiém dinh Wald. Gi thé hon, dé kiém dinh Ho: Bm+1 = Bms2 = . . .=
Bk = 0d4i lai gia thuyét rang c6 it nlat mot hé sd khac khéng, trée tién taude luong moé
hinh khéng g¥i han (U):

U)  Y=PB1+BXo+ ... X +BmsiXmer ... #BXk + U
Tiép theo ta b k-m bién cui cuing vaudc lrgng md hinh gii han (R):
(R)  Y=B1+BXo+...+BmXm +V
Ké& dén ta tinh tf théng ké F Wald

_ (ESS, —ESS,)/(k—m) _ (R —R!)/(k —m)
ESS, /(n k) (1-R’)/(n k)

Trongdé R 1ado thich bop chra hiéu chinh. Gi thuyét khong b bac B néu R > F cm, -
« (00), trongdé F ladiém trong phan pi F véi k-m va n-k lc tr do theodd xac sdt dé
F>F laa (vi du, 0,05 hac 0,01). Kém dinh Wald khéng #n thyc hién néu chi co nt
hé sb hdi qui bi bo ra khvi mé hinh. Ly do vi mt kiém dinh t-test trén & sd twong tng 1a
tuong duong.

Tri thong ké kém dinh Wald chaib thich hyp tong quatiuoc xacdinh nhr sau

R*/(k -1)
" (1-R*)/(n-k)

c6 phan phi F véi bac tr do k-1 va n-k.

Kiém dinh © hop tuyén tinh @ia cac B sb hdi qui co thé thuc hién theo 3 cach
tuong duong. Thong ké t dra trén & hop tuyén tinh dia cacudc leong c6 Hc tr do n-k
va c6 ti¢ dung trong Kim dinh t trong tr nhu dua trén 1§ sb hdi qui riéng B. Hoic 6
hop tuyén tinh c6 té duoc sap np vao mo hinh va tre hign kiém dinh t hdic F-test.

Khoang tin @y cho cac B s6 rleng B trong tr nhu nhitng diéu rat ra tr Cheong 3.

Khoang tin cy cho dr bdo ¥ = [3 +[3 X, +. +[3 X, dé dang codugc bing cacudéc
lwong mdt mé hinh c6 gaddi nho.
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Nén tranh “khai thacidliéu” khdng dn than dé tim “d6 thich hyp tt nhat” boi vi
diéu nay throng din dén ar ching minh @a bit ky gia thuyét nao ma ta nghdén tuy
nhién nhing ching minh nhr vay c6 thé trai ngroc. Khéng nén apuhg mu quang nimg
chi tiéu arng nhic ma khéng xétén Iy thuyét hoic sr hiéu biét caa hanh vi o ban.

Hé qua cia viec dua vao nat bién khong lién quan (ngh la bén co K s5 hdi qui
bang khoéng) nix sau:

1. Céc & sd hdi qui uéc legng do ding md hinh sai vaing dr bao dra trén caarse
lwong nay la khéng thiéréth va nlt quan.

2. Nhingudc lugng 1a khéng Hu qua va khong phi udc luong khong thiéndch tuyén
tinh ©t nhit (BLUE) bai vi uéc lwong dra trén md hinkiing 1a BLUE.

3. Nhing kiém dinh aia cac gi thuyét van hop 1& boi vi cac phrong saiudc luong
ciing khéng thiéndch. Tuy nhién, kh ning kiém dinh b giam. N6i cach khac, kh
nang cHip nkan mot gia thuyét sai Bm (sai im loai I1) 14 cao ton khi ding mé hinh
sai.

Hé qua caa viéc loai bo bién dang ra thac vé md hinh 1a:

1. Céc k s6 hdi qui uéc lwong do dung mé hinh sai va cae Hao dra trén caarse
luong nay la thiéndch va khéng niit quan

2. Phrong saiuéc luong ding thién &ch, va dodd cac kém dinh aia cac gi thuyét
khong con bp I€.

So sanh ning ke qua theo ly thuyt gitra viéc thém bén khong lién quan di viéc
loai bo mdt bién quan tong, ta quan sat iy cé sr danhdoi. Sai $ dic trang aa viéc
thém bén vao lam cho caesdc lugng khéng hdu qua, cho du 1a khéng thiérédh. Dang
sai $ cua viéc bo bién ra lam cho caadc legng va cac Km dinh cac gi thuyét thién
léch. Boi vi chua thé biét mdi quan & thuc, ta lam vao tinh thkhé khin dé chon céng
thire thich kyp nhit. Mot nhadiéu tra nghién éu cho &ng tinh khéng thiénéth, tinh
thich hyp va tin @y caa cac kém dinh la quan ting thi § giir mot bién khong lién quan
hon 1a nHin hau qua caa viéc loai bo mot bién quan tong. Ngroc lai, néu mot nha nghién
ctu khéng th chip nhan cacudc lugng khéng hdu qua, thi € thich lai bo cac bén
khéng lién quan én. Ly thuyét kinh € va sr hiéu biét hanh vi @ ban theong gidp ich
trong tinh tl khé khin nhr vay. Tiéu chién lya clon mé hinhduoc thao luan truge day
ciing c6 tk¢ gitp ich. Cac Kim dinh aia caadic trung (Chrong 6) ding € gitp ich.

Bai vi sb hang khéngddi bao dp nhiing hiéu tng trung binh ¢a cac bin hi loai
bo, nén nhin chung khdng nén 8 hang nay ra khi dic tneng, ngay é khi né ét khéng
c6 y nghia va / hac cé diu khdng nlr ky vong.
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Bai doc Ch.4: M6 hinh ki quy bsi
Thuat ngir
Adjusted R Binh phrong R c6 h¢u chinh
Akaike information criterion (AIC) Tiéu chun théng tin Akaike (AIC)
Data-based model simplification bon gian héa md hinhh trén dk li¢u
Finite prediction error (FPE) Sai $ du bao hiru han (FPE)
F-test Kiém dinh F-test
Generalized cross validation (GCV) | Tinh hyp 1¢ chéo suydng (GCV)
Hedonic price index Chi sb gia hrong thy
HQ criterion Tiéu chin HQ
Joint significance Y ngtia lién Kt
Nodel in deviation form M6 hinh¢ dang sai éch
Multiple regression Hoi qui boi
Omitted variable bias Thién Ech aia bén bi loai bo
Restricted model Mo hinh gbi han
R? adjusted for degrees of freedom | Binh phrong R c6 héu chinh déi véi cac kic tr do
Specification error Sai $ dic treng
Unrestricted model M6 hinh khéng dii han
Wald test Kiém dinh Wald

4A PHULUC

Céac Két Qua Tinh Toan Khac

4.A.1 M6 Hinh Héi Quy Ba Bién

Mb hinh ii quy 3 bén dién ta moi quan ¢ giira bién phu thupe Y véi mot hang s va
hai bién doc lap Xz, X3. M6 hinh chinh thc duoc cho nhr sau:

Yi=B1+ BoXez + BaXiz + U (4.A.1)
L4y trung binh ndi s6 hang aia md hinh, ta cduoc:
Y= B, + Bziz + B3X3 +u (4.A.2)

L4y hiéu s v6i mé hinh (4.A.1), ta cdugc md hinhd dang sai éch nhr sau:

Vi = B2Xe2 + BaX3 + @ (4.A.3)
Trongdd y, =Y,-Y, x, =X, - X,, X3 =X ~-X;, Vae, =u, —u. Cac ky tr & dang chi
thuong dién ta gia ti sai Ech gira bién voi gia tri trung binh tong ting aia bién d6. Loi
diém trong véc biéu dien mo hinh ddi dang sai éch la ch con hai thong & can duoc
uéc lwong B2 vapa). Néu B,, B,, va B, la gia ti wéc lugng dia ke sb twong quan bi
qui, B, duoc wéc hrong nhr sau:

gia ti uéc lwong aia  du 1a

LAJt :Yt _Bl _BZXIZ _B3Xt3
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Nguyén fic OLS € lam arc tiéu hoa 6ng binh plrong sai 8 ESS :Zutztheo
B., B,, va B,. Piéu nay trong duong Wi viéc arc tiéu hod (khéng clng minh)
étz ="y, ~B,X, —B3X ). Chodao ham tng phin theof,, va 8, cia ding thic
trén hing 0, & dang clitng minhdiéu kién trén to thanh
ZXtZét =0= zth(yt _BZXtZ _BSXtS)
ZXBét =0= thg(Yt _BZXtZ _63)(13)
Két qua trén din dén hai phrong trinh nir sau (b qua chi s t nho).

ﬁZng + ﬁgz XoX3 = Y YX, (4.A.4)
f’)22x2x3 + B3Zx§ =" yx (4.A.5)
Duing cac ky Hu don gian hon, hai phrong trinh nay c6 thviét lai nhu sau:
B2S» +B:Ss =S, (4.A.6)
BSos+B:Si = Ss (4.A.7)
Trongdo
Sp =D x5 =Y Xy =X,) (4.A.8)
Si3= ) XiXig = ) (Xip = X5)(Xig = Xs) (4.A.9)
S =D x5 = (Xg=Xy)° (4.A.10)
S2 =) YiXe = D (Y = Y)(X, = X,) (4.A.11)
Sy =D ¥iXie = ) (Y = Y)(X 5 = Xy) (4.A.12)
Loi giai cho phrong trinh (4.A.6) va (4.A.7) nhsau
B, = (5:55- S50/ A (4.A.13)
Bs = (S5 —5,:50)/ 0 (4.A.14)
Vi
A=S,S,-%, (4.A.15)

Céch tinh phong sai da B duoc trinh bays phu luc 5.A.
4.A.2P% Thién Léch Do Viéc Bé6 Qua Mot Sé Bién Lién Quan
M6 hinhdung vaudc lugng duoc cho nlwr sau

M6 hinhddng: Y, =B, +B, X, +B:sX 5 + U,
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M6 hinhudc luong: Y, =B, +B,X, +V,

Céc gia tr véc luong theo plrong phap OLSiSi véi nhitng théng & trong md hinhrée
lwgng dugc cho nhr sau (xem ptiong trinh 3.9 va 3.10)

B,=S,2/S, Va B, =Y -B,X, (4.A.16)

Trongdo Sz vaSy2dugc dinh nghia theo plrong trinh (4.A.11) va (4.A.8). Giaitky vong
cia B, duoc cho i E(S2) / S2 Vi S 1a khong ndu nhién:

S, =Z(Yt _7)(Xt2 _YZ)zzYt(th _iz) _ZV(th _Yz)
:ZYI(XIZ -X3)

Vi gia ti ¥ c6 the rat radwoc tr phép tinh dng va > (X ~X,)=0 theo tinh cht
2.A.4. Thay th Y, tr md hinhding (vidé la qua trinktingdé tao ra Y,):

SPES Z(th = X2)(By +BX o +BX g +Uy)

=0+B, ) (X =X5)X o +Bs Y (Ko =X,)X 5+ D (X =X ),
S6 hang dau tién Bing zero rit rait tinh chit 2.A.4. $ hang thr hai nhr sau:
D (KXo = X)X, = D (Xp = X)X g = X, +X5)
=D (X = X5)? + X, (X, =X5) =) (X, = X,)?
Vi sb hang tht hai bing zero , va theo céch tinkong tr, ta co:
D Xp =X )X =D (Xip = X)X g = X3)
Sir dung cac Kt qua nay, ta caiuoc:
Sz =B2 ), (Xp =X)? +B3 ) (X = X)(X g = Xa) + D (Xp =Xy
=BS;, +B3sSx + S

Trongdo, viéc ky hiéu déi vai cac $ hang S ding trong tr nhu nhitng $ hang cho trong
phuong trinh (4.A.8) chatén phrong trinh (4.A.12). Vi % va Xz l1a khong ndu nhién va
khéng trong quan i u va vi E(u) = 0 nén ta co:

ES2) =BS5S, +B:Sy;s + ES) =BoSy, +B3Sys

Theo sawting thic trén, ta cé:

E(Bz) =B, + Bs[%}
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Vi B3 20 nén@zsé c6 sai 8 trir khi S5 = 0 — ngffia | tiir khi X, va X3 khéng trong quan
nhau.Diéu Qay chirng minh cho ptiong trinh 4.4aiuqc ar dung trong cac mo hink
day.bo sai $ ciua cac hin bi bo quaduoc cho ling B3 (S:9/S;2). Huéng aiado thién Ech
phu thuoc vao gia tr &m hay dong aia B3 cing nhr sy tuong quan gia X; va X3 la
thuan hay nglich. Vi @& mau ting Ién ndt cach khong xadinh nén B, st khong i tu
vé B2 (néu S # 0), va dado gia ti woc hrong coduoc £ khdng nfat quan.

Tu pheong trinh (4.A.16), ta ccB1 Y - [32 ,, va dodo E(Bl) E(Y)-X E(Bz)
Vi Y =B, +B,X, +B:X5 +T, Nén suy reE(Y) =B, +B,X, +BsX5. Thé gia ti ky vong nay va
gia tr ky vong aia B,vaodang thic trén, ta co:

E(éﬂ =B, +B,X, +BX, _Yz{ﬁz + Baﬁ}
S
- - S
=B, +83{X3 - X, é}

. A , . A N R |l < S
Luu y rang dieu kién cin vadu cho B, khong h thién Ech la {X?, -X, 8_23} =0.
22

Diéu kién hai bEn X, va Xs khong trong quan nhauimg khongdu dé bao dam cho gia
tri uéc lwong aia $ hang tungdd gbc khong b thién Ech. Ngoai ra, gia trtrung binh da
X, phai bang zero. Tr c4c gia tr uéc hrong aia Bl va |32, c6 thé nhan thay rang cac gia

tri nay ding chiu mot phin cacanh hréng do véc loai bo bién X3.Diém nhin xét nay co
y ngha rit quan tong va nérdugc nkin manh. Do I¢ qua nay ma gia irsd hoc cia he sd
tuong quan Bi qui co tre khac so i nhiing phat bu trrge day. Bidu nay ch ra fang
CAC \An d& dit ra cho 18 s twong quan khdng dHa céac taalong tre tiép caa bién twong
rng ma con |a céc tatdng aia nhirng bién bi lvge bd nhung cé trong quan i cac bén
dang xem xét.

Tac gi Kamenta (1986, p. 394l ching minh &ng ngay @ khi S;3 = 0 thi gia tr
phuong saiudc luong aia B, (sgz) ciing b thién Bch theo phiawong. Biéu nay c6 ngta
laE@; ) = Var (B,) + Q, trongdd gia ti Q 1a khdng am. Vi thma nhing kiém tra gi

dinh théng throng $ khéngdem hi két qua. Hau qua cho vic lugc bd mot bién cé lién
quan la kha nghiémdng.

4.A.3 Chitng Minh Tinh Chét 4.4
M6 hinhudc lugng dugc cho nhr sau
Y =B1 + BoX + BaXiz +
Tir phueong trinh (4.A.13) va (4.A.14) duogc dé cap lai cung Wi (4.A.15) — gia tr uéc
luong aia B2 vaBs theo phrong phap OLS la:

B, =(S,,85 = S,:85)/ A (4.A.13)
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Bai doc Ch.4: M6 hinh i quy bji
Bs =(S,55,, =S,,5,;) /A (4.A.14)
Trongdo
A =8,,S5 ~ S (4.A.15)

Dé kiém tra xem gia ir B, c6 b thién Ech hay khong, tadn c6 cac gia frky
vongdungcua S, va §3. M6 hinhding nhr sau (ar¢i dang dé 1éch):
Y =B.x, tu, —u
Thé gia ti y; tir md hinhding vao trong B, ta co:
Sy, = ZYtth = ZXtZ(BZXtZ +u —U)=P,S,, + S,

E(SyZ) =B,S,

Vi X 1& khdng ndu nhién héac cho toréc va E(S2) = 0. MO hinhdling phii duoc St dung
Vi y; dugc phéat ra bi mé hinhdling nay clr khéng plii boi phuong trinhudc luong.
Tuong tr, ta co6:

Sy3 = ZYtXm :ZXtS(BZXtZ U —U)=B,S;3+ S,
E(Sy3) =B,Sx

L4y gia ti ky vong aia phrong trinh (4.A.13) va (4.A.14) vaéhao E(Sy) va E(Sy), ta
co dugc:

E(ﬁz) =[S5B,S,, =Sx;B,S;1/ A =B,
E(ﬁ3) =[S,B,S,; =S,B,S,1/A=0

Suy ra, gia 1irf32 khong b thién Ech va gia trky vong aia f33 s8 bing khéng b6
ciing 1a Kt qui cua tich clit 4.5a. Theo nguyérd luat sb dong thi tinh cht nhit quéan @
dangduoc thiet 1ap.

Tinh toan plong sai cia 3,
Budc tiép theo 1a tinh toan giditphrong sai ¢a B, . Ta co:
Var (Sp) = Var S + Si») = Var (Sp) = 0°Sy,

Var (S) = Var B2Sxs + Sig) = Var (Si) = 0°Sss

Cov (S2, Sz) = Cov B2Sz2 + Sz BoSes + Sig) = 0°Sps

Trong vic dao ham cac & trén, tada si dung tinh clat khong ndu nhién @a bién S, va
Sz3. Ap dung tinh clat 2.4a, ta co

Var(B,) = [S2,Var(S,,) + S2Var(S,s) - 25535,:C0V(S, ;. S,5)]/ 4
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=o? [353322 + S%3333 = 28535,3553]/ N

_ 0SSy _ o’

) S32553 ~ 353 ) S (%23/833)
Do r? =S2,/(S,S,,) (? 1a binh plrong aia gia ti trong quandon giita bén X, va %),
phuong trinh trén c6 thrat gon lai nhu sau:

0.2

Var([gz) = m

Tir day suy ratuoc phat béu V& gia ti phrong sai ¢a B, .
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