Chuong trinh Giing cay Kinh t Fulbright Céac plwong phapdinh rgng
Nién khéa 2010-2012 Bai doc

Nhép mon kinh té lugng véi... - 5" ed.
Ch.4: M6 hinh hi quy bpi

CHUONG 4

M6 Hinh Héi Qui Béi

Trong Chrong 3 chung ta @i han trong terong hpp don gian aia mo hinh hi qui hai bién.
Bay gb, chung ta 8 xem xéhai qui bgi, nghia la lién k¢ bien phy thusc Y cho trréc wi nhieu
bien doc lap Xi, Xz, ..., % MO hinh @i qui tuyen tinhda bien c6 cong tlic tong quat nlr sau:

Yi= G+ Xt ...+ BXk + U (4.1)

Xu dwoc dat bang 1dé cOduoc “tung dé goc”. Cha t nhs biéu thi s6 lan quan sét va cé
gia tri tir 1 dén n. CAc gi thiét vé 6 hang nhiéu, u, hoan toan ging nhing gi thiét da xac
dinh trong Clrong 3. Trong caeidc trung ¥ng quat ga mt mo hinh ki qui bgi, viéc lira
chon céac bén dgc lap va bén phy thuse xuit phat & cac ly thuyt kinh €, tryc giac, va kinh
nghiém qué kkt. Trong vi @ vé nganh lat dong sin & Chiong 3, bén phy thusc 1a gia aia
can nha ngt h giadinh. Chung tafa dé cip ¢ d6 la chi s gia - huweng thy phu thugc vaodac
diém aia ain nha. Bing 4.1 trinh bay & liéu b sung cho 14 nha nau 44 ban. leu y rang,
dir liéu cho X chi don gign & mpt cit gom céc 8 1 va trong#ng Wi so hang khdngdsi. Tinh
ca s hang khdngdsi, cé tit ca 1a k bién déc ldp va vi vy c6 k 1§ s5 tuyén tinh chra biét can
uoc lwong.

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

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

Cing nhe truoc, giaduoc tinh ping don Vi ngando la. Ngoai dén tich g dung, gia con lién
hé voi so phong ng ciing nhr so phong &m.

Anh heong aia thaydai trong Y khi chi 6 X thaydoi diroc xacdinh i AY, /1A% = .
Vi vdy, v nghia cia hé s6 hoi qui B3 14, gii gia tri cia tat ca cac bén khac khongisi, néu X
thay doi mgt don Vi thi ¥; kp vong thaydai, trung binh 14,4 don vi. Do @6, S, trong phrong
trinh (4.2)dwoc dien giai nhie sau: Gira hai @in nha c6 cung dn tich g dung (SQFT) vas
phong ng (BEDRMS), én nha nao cé thém ¢hphong &m duwoc kb vong € ban i gia cao
hon, trung binh, khéng B ngandd la. Vi \iy, phan tich bi qui bi gitip chiing ta kdm soéat
duwoc mot tap hop con céc hin gidgi thich va kém tradnh heéng aia mpt bién doc ldp da cton.

O Bing 4.1 O liéu vé nha mdt ho giadinh (gia tinh bing ngandé la)

Gia Hang SQFT BEDRMS BATHS
t (Y) (Xq) (X2) (X3) (Xa)
1 199,9 1 1.065 3 1,75
2 228 1 1.254 3 2
3 235 1 1.300 3 2
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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 hoyp mé hinh Bi qui boi, Gia thiét 3.4duoc hiéu chinh nhr sau:Mdi X cho teeéc
sao choCov(Xsi, ) = E(Xsi W) = 0 véi mdi i ter 1 dén k va nai s, t tr 1 dén n. Vi vay, mdi bién
déc lgp duwoc gia dinh la khéng lién Bvéi tat ci cac $ hgng sai 8. Trong toong hop cia thi
tuc binh phrong i thiéu thong throng (OLS), ching tdinh nghia ©ng aia binh plrong sai
so la

0 A, n NnA A 2
ESS=,Z U = Z 1 (Yi-PBr-BoXez- .. -BiXe)

Tha tuc OLS arc tidu ESS theds, Bs ..., . Bing céch tire hién nhr trong PRn 3.A.3, ching
ta c6 tie cdduoc cac plrong trinh chén,  pheong trinh chén bing $ hé sb tuyén tinhuoc

luong. Dodd ching ta cd phrong trinh trongio k hé sb hdi qui chra biét (cac 6ng dugc tinh

theo chi s t — ngha la $ 1an quan sét):

N N N
ZY1=nPy + BoZ Xip + ... +BkZ X

N N 2 N
ZY Xip = 12 Xip + B2Z X% + ... +BkZ XuXe2

N N N
ZY Xt = B1ZXgi + BoZ XepXei + ... +PkZ XX

N N N 2
ZY Xk = B2 Xk + BoZ XXk + oo +BkZ X

k phuong trinh chén trén c6 th giai duoc cac nghim don B (chi trir mot vai tnrong
hop ngai 1¢ trinh bay trong Cirong 5). C4c chong trinh may tinh cHin thec hign duoc moi
tinh toan nay khi nip di liéu vao va xadinh cac bén doc lap, bién phu thuoc. Phu luc 4.A.1
mo t cac hréc dbi vi mé hinh ba Hin trongdd Y hoi qui theo nét s hang khdngddi, X, va
Xs.
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Céc tinh cht 3.1dén 3.3 d@ingdting trong trong hyp hoi qui tuyén tinh . Do do, cac
udc lugng OLS la BLUE, khdng thiéré¢h, higu qua va nhit quan. PAn du va cac gia irdu
doan coduoc tr cac lién & sau:

N N N
U = Yy - B1 - BoXe2 - ... - BiXik
N

N A A A
) Yi=PB1+BXep + ... +BiXik = Ve - Ut
O ViDU 4.1

Déi v6i md hinhda néu trong Riong trinh (4.2), lién & udc leong 1a (xem phn Thee hanh
may tinh 4.1)

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

Lap tirc ching tatu y 1a cac B sb hdi qui caa BEDRMS va BATHS1éu am, trai i chang ta
mongdoi. Chlng ta cé thcam thiy theo tic giac la thém phongdiin haic phong ng s3 ting
gia ti caa c¢in nha. Tuy nhién,&sd hdi qui cd ¥ nglia ding chi khi moi bién khacdéu khong
thayddi. Do d6, néu chiing taing $ phong ng lén nbt, giz nguyénSQFTva BATHS khong
doi, gia trung binktuoc ky vong € ha xubng khaing $21.588. Nu cung ndt dién tich sr dung
dugc chia nlo dé c6 thém mt phong ng thi mbi phong ng s3 ¢6 dién tich nkb hon. Dir liéu
cho tHiy I3, trung binh, ngdi muadanh gia thp viéc chia nld dién tich nay va vi & ho 5 chi
san long té mot mac gia thip hon.

Ly luan twrong tr cho BATHS. Gir nguyén SQFT va BEDRMS khérigi, néu ta ting
thém ndt phong im, gia trung binh kvong € giam khaing $12.193. Mt lan nia, ting thém
phong im nheng VAN giir nguyén din tich sr dung ding co6 ngia la phong ng & nho hon.
Két qua cho thy sy khéngddng y aia khach hang va vidy ching ta quan satan gia trung
binh gim. Tir 1ap ludn nay chang taulu y & nhing diu c6 v khéng nlr mongdoi ltc dau
(thuong duoc goi 1a “ddu sai”) ki duoc giai thich hop ly.

Gia sr chung taang thém ndt phong ng va &ing thém din tich st dung khaing 300
(cho thém hanh lang va caéuytd lién quan khac) BEDRMSéstang thém 1 va SQFTamng
thém 300. Thaydi gia trung binhAPRICE) & Kt qua caa tacdong két hop nhr sau:

APRICE = (3, ASQFT+B,ABEDRMS = 308, + B

Trong mé hinh, pdn nay tié hién mot khaang ting $24.852 trong gia trung bintbc
luong [dugc tinh nhr sau (300 x 0,1548) — 21,58&yn vi ngando la], mrc gia nay co & hop
ly.

O BAITAP THUC HANH 4.1
Gia sr tang thém ndt phong &m va ndt phong ng, vai dién tich s dung tang thém 350 &
vubng. Mrc gia trung binh kvong ting thém bao nhiéu? Gié tray cdédang tin khéng?
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O BAI TAP THUC HANH 4.2 ,
Du bao gia trung binhi@ mjt can nha i 4 phong ng, 3 phongdm va dén tich sr dung la
2.500 & vubng. DOr bao co bp ly so i dir liéu trong Bing 4.1 khéng?

Mot uoc rong khong thiéndch aia phrong sai pin dr o2 duoc tinh bing € = 62 =
Zut I(n-k), vsi n la $ lan quan satisdung trongudc lugng va k 1a 8 hé sb hdi qui woc luong,
gom c sb hang khéngddi. Chang minh phat [iu nay & nguyén ic trong tr nhr da trinh bay
trong phin 3.A.7, nleng phic tap hon nhiéu vi c6 dén k phrong trinh chén & day (xem
Johnston, 1984, trang 180-181). Trongr@hg 3 chung ta chigdbhg binh plrong sai 6 chon
— 2 dé dugc uéc lugng khéng thiéndch aia ®. O day, k phuong trinh chén diat ra k rang
buoc, didu nay din dén viec “mét di” k bac tr do. Vi \ay, chdng ta chia chan — k Bsi vi 62
phai khdng amn phai 16n hon k. Tha tuc dé tinh sai 8 chuan cia cac[3 la trong tr, nhung cac
phep tinh bay g s nham chan én nhiéu. Cac clrong trinh may t|nh CUNgip cac phep toan
théng ké @n thiét d¢é udc lwong cac théng&va kiém dinh gia thuyét vé chiing. C6 th thay [a
>0/ 0® c6 phan péi Chi binh phrong Wi bac ty don — k(xem Johnston, 1984, trang 181).
Cac ket qua nayduoc tom &t trong tinh cht 4.1.

Tinh Chit 4.1
a. Mot uge lugng khong thiéndch aia phrong sai sai & (6%) duoc tinh king

_n, _ESS_zl’
$=0"= n-k n-k
vé6i ESS la éng binh plrong aia cac phn du
b. ESSH? c6 phan pbi Chi binh phrong wi bac tr don — k Luu ¥ ring tinh clit nay ph

thuoc dic biét vao G thiét 3.8 1a § hang sai § u; tuan theo phan phchudn N(0g?).
Céc Gia Tri Dy B4o Va Sai $ Chuan
Ciing nhr trong mé hinh &i qui don bién, ching ta&quan tamién tao ra cac ¢ bao codiéu
kién cua biér) phu thuoc v6i cac gia tr cho tirde aia cac bin doc lap. Gia sir Xy la gié ti cho
tredc caa bien doc lap thiri véii = 2, ..., k, va t = f, ¥i cac gia tf nay chung ta min dr bao
Y. binh ngha

B =PB1+BoXp2 + ... +PXik
Va p = Y;, dinh ngha treéc do t = f, va vi iy du bao én c6 1a gia truéc eong aiap, va sai
s6 chuin trong Gng € gidp chlng ta xaywhg mot khaing tin dy cho dr bao. Gii By tir
phuong trinh trén va thay vao mé hinh ki, ching ta c6

Yi=B-B2Xtz2 - ... -BrXix + BoXiz +... Xk + U

Nhém $ hang mbt cach thich bip, ta cé th viét lai nhu sau:

Yi=B+ B2 Ko — Xp2) +... +Br(Xx — Xi) + U
=B + B2l + ... +PrZu + Ut
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V6i Zii = X — Xq, cho i = 2, ..., k. MAc viét lai cdng thic nay ch ra cac lréc saudé tién hanh
du bao

Buwéc 1 Véi gia tri X5 cho trdc caa bén doc lap thir i vat =f , tao mot bién méi Zg = Xg —
Xii VoI i = 2, ..., K.

Bwéc 2 Hoi qui Yy theo nét s hang va cac kin mdi Zp, ..., Z.

Bwéc 3 S hang khdngddi duoc woc leong 1a nbt dy baodlem cin c6. Khang tin dy twong

g (xem phn 3.8)duoc tinh king [3 - t*s;, [3 + t*s), voi t* a gla’tn téi han cia phan
phoi t vei bac tr don — kva mrc y ngha cho trée, va gla sai  chuan cia $ hang
khéngdoi dugc udc lugng cdduoc tir bude 2.

oViDU 4.2

Trong vi di vé bat dong sin, dit SQFT = 2.000, BEDRMS = 4 va BATHS = 2,5u® tht
nhit tao cac bén moi, SQFT2 = SQFT — 2000, BEDRMS2 = BEDRMS — 4 va BISR =
BATHS — 2,5. K dén hdi qui PRICE theo mt s6 hang khéngddi va SQFT2, BEDRMS2 va
BATHS2. T bai thrc hanh may tinh gim 4.1 ching tauu y 1a gia trung binhwlb&o @a cin
nha nay 1a $321.830 va sai shuin aia dr bao 1a $13.865iéu nay cho khang tin dy 95%
la 321.830t (2,201 x 13.865) tintiwoc khaing tin dy la (291.313; 352.347).

042

Do Thich Hep

Khi danh gia nac do thich hyp, tng binh plrong toan phn, tng binh plrong i qui, va
tong binh plrong aia sai 6 ¢ cung dng nhr da trinh bay tréc, vag day ding c6 TSS = RSS
+ ESS (mén la md hinh co 6t 6 hang khongdoi). Vi vay,

_ T2 <0 Oy N2
TSS =X (Y¢-Y) RSS =2(Y¢-Y) ESS =

Muc d6 thich kyp duoc do nhr truéc day bing R = 1 — (ESS/TSS). &0 c6 $ hang

khdngdéi trong mé hinh, Rciing bing wi binh phrong aia ke s twong quan gia Y; va Y.
Tuy nhién,dinh ngha R’ theo cach nayesphat sinh rt van dé. Co té thdy 1a viéc thém vao
bat ky mot bién nao (du kin nay coy ngta hay khong) thi Reiing $ khong bao gt giam.
Ching minh king dai sd phét béu nay &t nham chan, ning ching ta c6 thly luan theo terc
giac. Khi mot bién moi dugc thém vao va ES&uoc arc tiéu, chung tatang arc tiéu theo not
tap rat nhiéu blen 9 va vi iy ESS ndi c6 vé 8 nho hon (it nHit thi ding khéng &n hon). Cu
thé hon, gia s sb hang Br+1 X1 duge thém vao plong trinh (4.1) va ta céugc mot mé hinh
méi. Néu gia ti cyc tiéu caa Hng binh plrong aia mé hinh mdi naylén hon gia ti caa md
hinh di, thi tadit B bing khéng va & dung cacudc lrgng di cho cac gia tr khac tot
hon, va vi iy cacudc lwong msi khdng thé c6 ESS gc tiéu. Biéu nay kéo theo khi a1 bién
méi dugc thém vao, gia iR® trong ing khong th giam di ma con co th ting thém. Do 4y,
nouoi ta throng & ging thém not bién moi vao ch dé ting R khong K dén mac do quan
trong a1a bién 6 d6i véi van dé dang gii quyét.

D¢ ngin chin tinh tang “cé dua thém bén vao mo hinh” nir d& néu trén, it phépdo
khac \& mirc do thich hyp dugc st dung throng xuyén bn. Phepio nay @i la R2 hiéu chinh
haic R? hiéu chinh theo bac tw do (ching ta thy két qua nay trong Kt qua in ra @ia may tinh
& Chueong 3).Dé phat trén phépdo nay, trée hét phai nho 1a R do luong ty SO giira phrong
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sai @ia Y “dugc giai thich” bing mé hinh; mt cach trong duong, n6 Bing mMbt trir ty sH
“khong dugc giai thich” do phrong sai éa sai  Var(u). Phépdo tr nhién @i la R? (R-ngang
binh phrong), king
—
=2 _Vard)
—
Var(Y)

Chng ta Hit ring mjt uéc leong khong thiéndch aia o” = Var () duoc tinh king
ESS/6 — B, va ndt udc lugng khdng thiéndch aia Var (Y)duoc tinh ing TSS/G — 1). Thay
vao phrong trinh trén ta cé

~>_,_ESSIo-K _, ESSa-1)
LT TSs/ih-1) T~ TSSh-K)

AV
_.. h-1 n_. 0 (n-1)
=1 kA-R)=1-"=5g

Viéc thém vao rit bién dan dén tang R nhung ding lam gam di mét bac tw do, ki vi
chung tatangudc luong thémq mit tham $ nira. R hiéu chinh 1a not phépdo‘dé thich hyp tot
hon bai vi n6 cho phémtanhddi gitra viéc ting R va gm bac tw do. Ging cén luu y 1a vi f

-1) / (n - k) khéng bao gi nh hon 1. R s khong bao gi Ién hon R Tuy nhién, nic di R
khong tté am, R c6 thé nhd hon khong. Vi @, khin = 26,k = 6, va R = 0,1, chlng ta co R
—0,125. R am cho thy Ia md hinh khong mé iy di qua trinh phatiliéu.

ViDU 4.3

Bang 4.2 trinh bay cacéhsd hdi qui uéc lwong va cac irthéng ké lién quania bbn
mé hinh kh&c nhau (Bh thyc hanh may tinh 4.1 carting din cac 40 nhitng $ nay). Céac i
liéu thip hon bac tr do (d.f.)duoc thao luan trong plan tiép theo. Mé hinh A ding nhr mé
hinh da dugc trinh bay trong Girong 3. Trong mdé hinh B, BEDRM&roc thém vao va trong
mé hinh C 8 BEDRMS va BATHSdéu dugc thém vao. Mé hinh D khéng c6 caébigiai
thich, ch cé $ hang khong thaytéi. N6 € dugc sr dung trong phn 4.4. R3 rangit Bang 4.2,

khi cang nhdu bién dugc thém vao,dng binh plrong pHin dr giam va R tang. Tuy nhién, R
lai giam khi thém cac Bin. Pidu nay c6 ngta la bi ich trong vic R tang it hon so i mét
mat do gim bic tr do, din dén mit mat rong trong “niic do thich bop”. Md hinh D c6 nit gia
tri R? bang khong vi cac giaitESS va TSSi@ né la nkr nhau.DPiéu nay khongd gi boi vi
khéng c6 phn nao trong mé hinh gjithich thaydéi vé PRICE. Nédugc dé cip ¢ day vi n6 §
c6 ich trong Vdc kiém dinh gi thuyét (dé cap ¢ phan 4.4)

Trong md hinh A. SQFT i thich 80,6 phn trim cua cac thayioi vé gia nha. Tuy nhién, khi
tat ca ba ben déu duoc dua vao, mo hinh gi thich dugc 78,7 plan tram thaydoi ve gia, dieu
nay hop Iy ddi véi nghién d¢u chéo. Nu cac bén bd sungduoc thém vao, kinang gii thich
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cia md hinh & cao ton. Vi dy, kich throc,  luong va lai cacdd gia ding ... v.v. ding la
nhitng bén c6 te thém vao. Tuy nhién, khi cagrdiéu nay khéng céd trong ndu di ligu,
ching ta khéng ththém nh¢u bién nira vao. Trong Chong 7, chiing ta #o luan vé tacdong
cua hb boi dén gia nha.

O Bing 4.2 Céac M6 HinhU'éc Luwgng Cho Dir Liéu Gia Nha

 Bién s 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
=2 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 cha: cac gia trtrong ngdc la nhing tri thong két tuong tng, d6 & cac B s5 chia cho sai&chuin cia
ching.
" Panh diu md hinh “6t nhat” déi véi tiéu chuin, ngha 13, cé gia irnho nhit

O BAI THUC HANH 4.3

Chang minh éng R va 62 chuyén dong ngroc chidu nhau; ngta la réu R tang, thi 6% nhit

thiét phai giam. (Vi vay, chon mot mé hinh c6 Rcao twn ddng nghia wi chon mot mé hinh ¢6
62 thap hon.)

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

Tong binh plrong ghp TSS = RSS + ESS chid gia ti khi va chi khi mo hinh c6 & hang
khongdbdi. Néu md hinh khong cédshang khongdéi, téng binh plxong gp thich lp 1aZY 2
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= Z\/(\t +502. Luu y la gia tr trung binh Ykhongdu:oc trr rad day Mot sb cheong trinh may
tinh tinh B bing 1- (ESSEYt ) khi khdng c6 & hang tungdd gbc. Cong thkc nayduoc Vién
Tiéu chin va Céng ngh Quic giadé ngh sir dung. Tuy nhién, co é’nch1 ra la gia trtinh theo
cach nay khéngubng thich i gia tri tinh ling TSS vi cac &u $ khac nhau dia hai mé
hinh. Nbu muc tiéu 1a so sanh cac md hinh c6 va khéngcdang khéng thayidi, vé mit muc
do thich kyp, cong tirc tinh R khong te doc lap voi md hinh. Bt hon nén dung 1-
(ESS/TSS) trongichai trong hop dé co thé so sanhiwoc RE. Néu R duoc tinh ting TSS
trong miu $H, co the né € c6 gia ti am khi $ hang khongdoi khong c6 nit trong mo hinh.
Gia ti am nhr vay thé hién mé hinh cé thkhéngduoc dic treng Ht. Mot lva chon khéc va co

r r /\ - 7 .
1& 1a mot phépdo 6t hon aia R 1a binh plrong aia k¢ sb trong quan dia Y; va Y;, gia ti
lubn ludén khéng am.

Chuang tada lap luan treéc day la R® = - [Var(u) / Var(Y)] la phépdo tbt hon cia
thaydéi trong bén Y duoc giai thich i md hlnh Diéu nay cho céng trc

ﬁz _ 1_ ESS_ ‘n_ k’
T T TSS+(n-1)

trongmoi truong hop.

Vi céc clrong trinh may tinh khac nhad ¢ach tinh Rva R trong twong hyp khong
c6 $ hang khongddi, vi vay dé nghi doc gia kiém tra it ky cheong trinh naatuoc ar dung va
xacdinh xem cac phégo co trong thich gira cac mé hinh hay khéng. Cac mhéu tra throng
loai s hang khéngdéi ra réu né khong cé y nga dé lam ting mic y ngha thdng ké @éa cac
bién con hi (vi du, mé hinh gia taisn vén cia Vi du 1.3 khéng c6 & hang khéngddi), viéc
thuc hanh nay khénduoc khuyén khich vi n6 c6 thdin ¢&én mé hinh khéngtic trung (xem
thémo phin 4.5)

Céc Tiéu Chén ChungPé Chen M6 Hinh

Chang tada chrng minh tordéc day king céach ing $ bién trong ndét md hinh, éng binh

phuong pHin dr 202 s3 giam va R & taing, nheng ddi lai bac tr do € giam. R va sai 6 chuin
cua phin di, [ESS / o — B]*, tinhdén viéc danhdéi gitta gikm ESS va gim bic tr do.Pay 1a
nhitng tiéu chén théng aing nHit dé so sanh cac mé hinh.

Nhin chung, mé hinldon gian hon dugc wa thich fon vi hai ly do K thuit sau. Tl
nhit, dua qua nhiu bién vao md hinh kiéh chodé chinh xac wong ddi cua riéng ndi hé sb
giam. Biéu nay § dugc nghién ¢u ky trong Chrong 5. Thir hai, viéc giam bic tr do € giam
nang hrc cia kiém dinh trén cac & 5. Vi vay, xac sdt cua viéc khéng bac b gia thuyét sai
(sai Bm loai I1) tang khi kic tr do gam. Cac md hinkdon gian aing & hiéu hon cac mé hinh
phac tap. Vi vy, Iy tedng nén thit 1ap nhing tiéu chén han ch nhitng md hinh én nhrng
ciing khéng luén luén an mo hinhdon gian.

Trong nlitng rim gin day, nhéu tiéu chidn chon mé hinhduoc dé nghi. Tt ca nhiing
tiéu chudin nay c6 dng aia ©ng binh plrong ptin dr (ESS) nhan & mot nhan 6 bat loi phu
thuoc vao nirc d6 phic tap caa md hinh. Mé hinh cang pb tap ESS cang gim nhrng lai tang
tinh bit loi. C4c tiéu chéin vi viy phai cung dép céc lai danhddi khac gira mic do thich rop
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vado phic tap cia mo hinh. Mt m6 hinh c6 frthong ké tiéu chan thip duoc va chibng hon.
Trong pHin nay, ching ta trinh bay torit tong quéat cac nhar tbat loi ma khongdi sau vao
phan ky thuat caa mbi yéu t6. Néu doc gia quan tamién mot tom &t day du chi tiét hon cung
v6i nhitng eng ding, kan c6 tke tham kto bai bao aa Engle va Brown (1985).

Akaike (1970, 1974) xayuwhg hai plwong phap, mt duoc goi 1a sai $ hoan toan xac
dinh trwéc (FPE) va phrong phap tir hai i 1a tiéu chuan théng tin Akaike (AIC). Hannan
va Quinn (1979}t nghi mot phuong phéap khacdiroc goi 1a tiéu chuin HQ). Céc tiéu chin
khac @m cia Schwarz (1978), Shibata (1981), va Rice (198%)phrong phéptinh chinh
xac chéo 6ng quat (GCV) duoc Craven va Wahba (1979) phattrivaduoc Engle, Graner,
Rice, va Weiss (1986)rsdung. Mdi mét tri théng ké naydéu dya trén vai tinh cit ti vu, chi
tiét vé cac phrong phap naleuoc dé cap trong cac bai baodti ké trén (ru y la cac bai bao nay
doi hoi klen tharc Vé dai sb tuyén tinh). Bing 4.3 tom &t nhitng tiéu chén nay @ 1a $ 1an quan
séat vak 1a $ thong $ uac luong).

Khong én thiét phii dua R vao trong tiéu chin vi R va SGMASQ 62 quan
nghich, va vi gy gia ti SGMASQ thp ding c6 nglia la R s co gia ti cao. B chi co ich khi
xacdinh ty so cua bin doi trong Y dugc giai thich ki cac bén X.

O Bang 4.3 Tiéu Chuin Chon M6 Hinh

SGMASQ: = HQ: n
n EET?% (1 _@) - =) (1 ny2¢

: ESc) (aum : ES
FPE: (ES n+ k SCHWARZ: EES% (k,n ( D

GVC: (% (1 _(HD 2 SHIBATA: (ETS‘) LnZk

Mot cach ly trong, ching ta man cé ndt md hinh cé cac giaitcaa cac tr théng ké
déu thap, khi so sanh & mot moé hinh khac. Mc du cé th xép hang mbt vai tiéu chédn nay
dbi véi mot gia ti ESS,n, vak cho tirge, thr tw nay € khéng con y ndia nita bvi vi cac mé
hinhdéu c6 ESS v& khac nhau. Ramanathan (1992jdkisat K hon mot 5 truong hop dic
biét. Trong nhing trwong hop dic biét nay, mdt s tiéu chidn tro nén dr thira — nglia 14, ndt
mé hinhuu viét hon theo ndt tiéu chidn ding $ wu viét hon xét theo céac tiéu chn khac. Tuy
nhién, ndt cach éng quat, co té tim dugc mot md hinhuu viét theo ndt tiéu chdn nhrng lai
khénguu viét theo tiéu chién khac. Vi a, tiéu chidn Schwarz coi tmg \é tinh phic tap cia
mé hinh fon & cac $u t6 khac va vi gy c6 thé din dén mot két luan khac. Mt md hinh 6t
hon mot md hinh khac theo & sb tiéu chdn s duoc va chwng ton. Tuy nhién, tiéu cHin
AIC la tiéu chdn dugc Sr dung pto bién nhit trong phan tich chi thoi gian.

OViDU 4.4

Déi vai dir ligu gid nhag, Bang 4.2 c6 8 irthong ké lra clon md hinhddi véi mdi mot trong
ba mé hinh. @t ca cac tiéu chén déu danh gia cao md hindlon gian nhat, trong mo hinhid
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chi c6 mdt bién giai thich duy nlat 1a SQFT Piéu nay cé ngta la véc giam ESS do tinh prc
tap caa mé hinh khéngu dé danhdoi véi nhan 6 bt loi gan lién voi mé hinh plc tap. Két
qua nay thit sy khéng qué &t ngy ddi véi chang ta. Dén tich st dung phi thuse vao $ phong
nga va phong 2m trong nha. Md hinh A vidy khéng tuc tiép dé cap dén BEDRMS va
BATHS. Dodo, chiing ta khéng nénykiong mé hinh B va Castét hon khi giam ESSdu thip.

0 4.4  Kiém Pinh Gia Thuyét

Trong ptin nay ching ta #o luan ba lai kiém dinh g thuyét: (1) kiém dinh mic y ngha
thong ké @ia cac k& o riéng E, (2) kiem dinh mbt so hé s6 hoi qui lién ket, va (3) kém dinh ©
hop tuyén tinh @ia cac B so hoi qui.

Ki ém Pinh Cac H¢ Sb Riéng Lé

Nhu trong Chrong 3, kém dinh gia thuyét vé mot hé sd hdi qui don duogc tién hanh Bng kiém
dinht. Cc tinh cht ma ndi i tuan theo phan ghchuin va ESS# = (n —k) 62 /a2 tuan theo
phan pbi chi binh plrong ding duoc mo rong cho teeong hop da bién. Ch cé not hiéu chinh
la ESS6? phan pli chi binh phrong wi n — kd.f. Cac xdc tién hanh kém dinh mot hé s
riéng bét nhu sau:

KIEM DPINH T MQT PHIA

Buwéc 1 Ho: 8= [, Hi: B> K.

Bugc 2 Thiét Iap tri thing kéte = (B — Bo) / , v6i B 12 gid ti uéc luong vag 1a sai é chiin
wéc lwong aia n6. Nu Bo = 0, gid ti t nay € giam dén ty sb cia he sd hdi qui chia
cho sai 6 chuin cia nd. \bi gia thuyét Ho, N6 tuan theo phan pht véi n — kd.f.

Bwéc 3 Tim trong king trat gia ti twong tng Wi bac tr do kingn —k va timdiém t . (a)
sao cho din tich ¢ia phin bén phi diém nay Bing mrc y ngha (a).

Buéc 4 Bac b gid thuyt khongnéu t. > t". Néu tredng hop Hy : B < Bo, Ho S8 bi bac 1 néu
t.< —t. Mot cach trong duong cho @ hai tirong hyp, bac b néu | > t'. Bé sir
dung phrong phéap gia irp, tinhp = Pt > |t, véi Ho cho tréc) 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. M6 hinh B cé 4t tr do la 11 d.f.
(14 - 3) va M6 hinh C cé 4z tr do hing 10. Tr Bang A.2,t 11(0,05)= 1,796vat 1o (0,05) =
1,812d4i véi kiém dinh 5%. Vi iy, ¢é mot hé sb hdi qui dueong hdic Am c6 v ngta thing ké,
gia tri tuyét d6i caa ti théng két cho trong Bng 4.2 phi 16n hon 1,796d6i véi M6 hinh B va
l6n hon 1,812d6i véi Md hinh C. Chang taiu y 1a trong ndi mé hinh & sb hdi qui cia SQFT
la c6 y nglta. Biéu nay c6 ngta |a trong nitng trrong hop d6 chiing ta khéng thbac b gia
thuyét khéngla ke sb tuonging bing khéng.

C6 hay khoéng @t mic y nghia nao khac 5 gim tram tai d6 ta c6 thk bac b gia thuyet
khéngdugc? Sau cung, khéng co dic biét dbi véi mirc 5 phHin trim. Néu mic y ngha thrc
sr cao lvn mot chdt, chiing tain coé tte sin sang bac dgid thuyét khéng Ching tatu y tir
Bang A.2 1adbi voi mic y nghia 10 plan trim, t 10 (0,1) = 1,372. Tirthéng két cia BEDRMS
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trong M6 hinh C & 0,799uri tuyét d6i, nho hon 1,372. Daid, ching ta & luan & BEDRMS
khéng cé y ngta trong M6 hinh Cy mirc y nghia 10 plan tram.

Sir dung chrong trinh GRETL, chiing tda tinh gia tr p cho cac & sb caa BEDRMS
va BATHS (xem phn thuc hanh may tinh 4.1). Caé 85 nay »p tr 0,175dén 0,39, ng y 1a
néu chang ta bacdgid thuyet khdngla cac i sb nay king khéng, co it co hoi tir 17,5dén
39 phin tram pham sai bm loai 1. Khi c4c I¢ sb nay cao bn mot mac chip nhan théng tlrong,
chiing ta khéng bamtHy nhung thay vi dy, két luan |a cac B sb nay khong khac khéngéh
cach co y ngia.

K1ém DiNH t HAI PHIA

Bwéc 1 Ho: ,8: ﬁ), Hi: ﬂ#ﬁ)
Bugc 2 Thiét lap tri théng két, t. = (B— &)/ 4, voi f 1a gia ti uoc lwong vasla sai § chiin

cua nd. Theo githuyét Ho, ﬁ tuan theo phan gt voi bac tir don—k

Buwéc 3 Tim trong Bingt A.2 gid ti tuong tng Wi bac tr don —k va timt ,.(a/2) sao cho
dién tich bén phi cua né ling phan fra mrc y ngha.

Buéc 4 BAc I gia thuyet khéngnéu ko >t .

Dé s dung gia ti p, tinh gia ti p = 2P¢> |te|, Vi Ho cho trréc) va bac b Hy néu p nho hon
muc y ngha.

Toém i, gia ti p (gidng nhr xac sit caa sai dm loai | bac b gia thuyét dang) thip
ngha & chang ta “an toan” khi baé kg thuyét khdngla hé sd bang khdng ¢6i véi Bo = 0) va
két luan Ia k¢ sb nay khac khoéngang K. Néu gia ti p cao, thi ching ta khdngétbac b gia
thuyét khéngnhung thay vaato két luan 1a k8 sb khéng co y ngta thing ké.

O ViDU 4.6

Chung ta 4p ehg kiém dinh hai phia & Mo hinh B va C. Trong Mé hinh Bab tur dolallvi
vay t 11(0,025) 1a 2, 20]do| v6i mic y nghia 5 pln trim. Trong Mo hinh Ct’ 10(0,025) =
2,228. Vi Wy, dé mot hé sd hdi qui khac khong cé y nga i mac y nghia 5 plin tram, tri
thdng két cho trong Bng 4.2 pli 16n hon 2,201 ¢ gia ti tuyét d6i & M6 hinh B va én hon
2,228 \& gia ti tuyét d6i & Mo hinh C. Chung tarli y 1a trong ndi md hinh 1§ sb hdi qui cia
SQFTdéu cé y nglia, trong khi 4t ca cac & sb hdi qui khac khéng c6 y ngh. Bidu nay cé
ngha la trong nitng trong hop d6 ching ta khéng thbac B gia thuyet khdngla hé sd twong
rng king khéng.

Co hay khong @t mic y ngha khac ngoai ric 5 pHin traim c6 thé bac B duoc gid
thuyet khong Gia ti p bay gb bang hai kn cac gia trco trge day @6 1a 0,35dén 0 ,78). Khi
cac gia tr nay cao, &t luan la cac gia irkhac khong quan sétrgc cia nhiing ¢ sd hoi qui
nay co tié la do sai 6 miu ndiu nhién. Vi Ay, VOi gia ti SQFT cho trdc, cac btn BEDRMS
va BATHS khénganh hrong quan tong dén gia @n nha. Kt qua nay khing dinh Kt qua
truéc d6 trong M6 hinh Add duoc danh gia ladt theo #t ca 8 tiéu chin.
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O BAITAP THUC HANH 4.4 q ,
Str dung chrong trinh 1bi qui cia kan, uéc lugng M6 hinh B va C, va ki tra €t qua trong
Bang 4.2.

C6 the thiét 1ap dugc tinh chit sau (xem Haitovsky, 1969):

Tinh chit 4.2 , , o ,
Neéu gia ti tuyét doi caa tri thong két caa mdt hé s6 hoi qui nho horn 1, thi yéc loai hé 5 nay
ra khoi mé hinh § 1am ting R hiéu chinh. Tirong tr, bo mot bién cé ti thing két I6n hon 1

(vé gid ti tuyet doi) s lam giam R.
Diéu nay co th chi ra 1a, bén anh ti thing két t6i han, chiing ta co thsir dung gia ti t bang
1 nhr & heéng din trong véc xacdinh xem c6 th bo bot mot bién hay khéng. Tuy nhién, vi

R chi 14 mot trong nhéu tiéu chédn nén cac gia p riéng &, gia ti thong ké clon md hinh va
tam quan tong e ly thuyet cua cac ben néndugc dungde xacdinh cac bin nao c6 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 d1nht Vé Cac r@ s riéng k dung cho nmc y ngl’ia a1a cac B sd cu thé. Ta ding c6 the
kiém dinhy nghia lién két caa mdt sd hé sb hdi qui, vi da nhe cac mé hinh woi day:

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

M6 hinh U (Ia mé hinh C trongdBg 4.2)duoc goi la mé hinh khéng givi han, va M6 hinh R
(Ia M6 hinh A trong Bng 4.2)dugc goi la mé hinh gioi han. Bé la dof33 va 34 buoc phai
bang khong trong M6 hinh R. Ta céétkiém dinh g thuyét lién két B3 = B4 = 0 Wi gia thuyét
dbi la it nhit mot trong nhiing ke sd nay khéng bng khong. Kém dinh gi thuyét lién két nay
duoc goi la kiém dinh Wald (Wald, 1943). Th tuc nhr sau.

Kiém dinh Wald téng quat it cdc mé hinh d@ii han va khong dii han la (b qua ky héu t
O dudi):

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

Mic di M6 hinh U cé & khac nleng né hoan toan dng Phrong trinh (4.1). Md hinh R ¢6
duoc bing cach b bét mot sd bién & Mo hinh U,d6 & Xne1, Xmea, ... Xk VI VAy, gid thuyet
khongla Bms1= B2 = ... = B = 0. Luu y rang (U) chrak hé sd héi qui chra biét va (R) chira
m hé sd hdi qui chra biét. Do d6, Md hinh R ¢ it bn k — mthéng $ so i U. Cau i ching
ta € néu ra I& —m bién bj loai ra cdanh hranglién két cé y nghaddi vai Y hay khéng.

Gia sir nhitng bén bi loai nay khdng cénh hrong cé y ngia ddi véi Y. Ching ta &
khéng k vong ©ng binh plrong sai  caa Md hinh R (ES9Q qua khéc it vési tong binh
phuong sai § cia Md hinh U (ESS). Noi cach khéc, sai #i ESS& — ESS$ ¢O W rat nho.
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Nhung gia tf nay nk nhu thé nao? Chung ta &ila ESS it nhay vé6i don vi do luong, va vi
vay cO the lam gia ti nay bn hon hay nlb hon ch don gian bing céch thayiol thangdo.
“Nhé” hoic “lén” dugc xacdinh bing cach so sanh saiébitrén i ESS), tong binh plrong
sai $ caa md hinh hoan toan khéngsghan. Vi vy, ES& — ES$ duoc so sanh & ESS;,
Néu gia ti dau “nho” tuong ddi so Wi gia tri sau, ching taé luan I& viéc loai bo cac bén
X+, Xme2s ..., X KhONG thayddi ESSdu dé ¢o the tin 1a cac i sd cia ching ¢é y ngh.
Ching ta kit 1a c&c éng aia nhiing binh plrong doc lap c6 phan pdi chi binh phrong (xem
phan 2. 7). Vinay, ESS/0? la phan pbl chi binh ptwong wi n — kbic tx do (h quan sat tr k
thdng $ trong M6 hinh U). C6 ththay tronggla thuyét khéngla vi tinh clit cong aia chi binh
pheong (Tinh clﬁt 2.12b), (ES&— ES$)/0? ciing 1& phan péi chi binh ‘plrong Wi béac tr do
bang $ bién $ loai bo trong (R). Trong pin 2.7, ching ta fly [a ty so cua hai phan & chi
binh phrong doc 1ap c6 phan pbi F c6 hai thong & bac tr do cho & sb cia ty sH, bac tr do
cho miu . Tri théng ké § cin ar trén § sH F.

Cac hrdc thoéng throng dé kiém dinh Wald (throng duoc goi 1a kiém dinh F) nhe sau:

Buwéc 1 Gid thuyet khongla Ho: Bms1 = Bms2 = ... =Pk = 0. Gi thuyét nguoc lai 1a Hy: ¢o it
nhat mot trong nhiing gia ti B khong king khong.Gia thuyét khéngcd k — m rang
buoc.

Bwéc 2 Trudc tién Koi qui Y theo ndt bién khdngddi, Xo, Xa, ..., X, va tinh éng binh
phuong sai  ESS. Ké dén hoi qui Y theo ndt bién khéngdoi, Xz, Xs, ..., Xm va
tinh ESG. Chuing ta Mt tir Tinh chit 4.1b |& ESS0? tuan theo phan phchi binh
pheong Wi bac tr do DRy = n — k (ngha lan sb quan sat fr k hé s5 uéc luong).
Tuong tr, Véi gig thuyet khong ESS/o” tuan theo phan phchi binh phrong wi bac
tr do DRk =n —m. C6 th thiy 1a changdoc lap va \6i tinh chit cong duoc cia phan
phdi chi binh phrong, sai bit cia ching (ES$-ESS) / 6 ciing phan phi chi binh
pheong, Wi bac tr do hing sai bét vé bac tr do, nghia 13, Dk - DFy. Luu y 1a DRk
- DFy ciing kingk —m, 1a $ rang budc tronggid thuyét khdng(dé 1a $ bién bi loai
bo). Trong pln 2.7, chiing tald dinh nghia phan phi F 1a ty b caa hai bén ndiu
nhién phan péi chi binh phrongdoc lap. Biéu nay cho ta trthéng ké

(ES&% -ESS) + (DR -DRy)

Fc= ESS, + DRy (4.3)
_ (ESS ~ESS)/ (k-m)
= ESS /(=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- RO/ (n-K
v6i R? 14 $ do d6 thich kyp khéng héu chinh. Chia cho #c tr do taduoc tong binh
phueong trén not bac tr do. Vi gid thuyét khéng F. c6 phan pbi F véi k —mbac tir
do i véi tir s van —k bic tr doddi véi miu .
Bwoc 3 Tu: ) liéu trong king F twong tng wi bac tr dok —m cho r sb van —k cho mu
b, va Wi mu:c y ngha cho trdc (i 1a a), ta COF kmnk (@) Sao cho din tich bén
phai cuaF laa.
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Bwéc 4 Bac b gia thuyét khongo mirc ¥ ngha a néu Fe > F'. Di véi phuong phap gia tr
p, tinh gia ti p = P(F > F¢|Hp) va bac b gia thuyet khéngnéu gia ti p nhé hon mirc
y ngha.

O ViDU 4.7

Trong vi di V& bat dong sin cia chang taHe: B = £ = 0 vaH.: ¢6 it nHit mot gia ti B khong
bang khéng. Vi vy, Md hinh U gbng nhr Md hinh C trong Bng 4.2, va Md hinh R chinh Ia
M6 hinh A. $ rang béc s 1a 2. Ging iy, ESS& = 18.274 va ES$= 16.700 (xem Bng 4.2).
Bac tr do aia M6 hinh U 1a 10. Vi &y, tri théng kéF dugc tinh

- _ (18.274-16.700) / 2
¢~ 16.700/10

=0,471

Tur bang F (Bang A.4b),F 5140,05) = 4,1. ViF. khéng bn hon F', chiing ta khong th
bac b gia thuyét khéng va vi\ay chung ta Kkt luan 1a Bs va PB4 that se khéng co y ngta ¢
muc 5 phin tram. Ngay @ néu mrc y ngha la 10 phn trim (xem Bing A.4c), F'2140,1) =
2,92 >F.. biéu nay co6 ngta la \& phrong dién mic y ngha aia cac bin doc lap, M6 hinh A
don gian hon va 6t hon. Kiém dinh trong tr ciing c6 tié thuc hién dé so sanh Mé hinh A va B,
nhung viéc nay khong an thiét vi sai bét gira hai md hinh nay ¢hdo mdt bién, do la
BEDRMS. Trong trong hop nay, phan phi F chi c6 mbt bac tr do o tir sb. Khi didu nay sy
ra, gia ti caa F don gian chi la binh plrong aia ti thdng két déi véi BEDRMS (xem Tinh
chit 2.14b). Cltng minhdiéu nay ét dé. Mé hinh B bay gi |a khéng gbi han va vi \ay

- _(18.274-16.700) /1
¢~ 16.700/ 11

0,942

C6 ain bac hai la 0,97, ing Wi tri thdng két trong Bing 4.2. Vi \y, kiém dinh Wald @n phi
tién hanh clikhi c6 hai hdc nhiéu hon hai k¢ s5 hoi qui bing khéng trong @i thuyét khéng.

Gia ti p trong vi di nay [aP(F > 0,471) = 0,64. Bi vi c6 64 plan trim oo hoi bac
mot gia thuyét ding H (1a cac & sb cia BEDRMS va BATHS ing khong) 1a qua cao khéng
thé chip nhan duoc, nén ching ta khdngétbac b Ho nhung thay vaaié ta Kt luan la cac B
sb ¢6 gid ti khac khong, khéng cé y nighthbng ke.

Chung ta thy tir Bang 4.2 1a 8 hang khéngdoi khéng c6 ¥ ngta trong it ky md hinh
nao (tir Mo hinh D). Tuy nhién, @t khéng khén ngoan khi #bo sb hang khdngddi khoi mo
hinh. D6 14 do § hang khéngddi thé hien mot cach khong giandp mot sb cacanh hrong
trung binh éa cac bén hi loai bé (vin dé nayduoc thio luan day da hon trong plan 4.5). Do
d6, viéc loai bo sb hang khéng thaydoi c6 thé dan dén sai nghiém tmg trongdic treng aia
mé hinh.

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

(U) Y:[31+[32X2+...+kak+u
(SR)  Y=Pi+w
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Md hinh U 1a mé hinh &i qui boi trong phrong trinh (4.1), %i X1 1a $ hang khong thayoi.

Trong M6 hinh SR (tit gi¢i han), it ca cac bén ngai trir 6 hang khéng thayloi déu bi loai

khoi md hinh; ngite 1a, chung taat k — 1 rang béc B2 =3 = . . =Pc=0. Gi thuyét nay €

kiém dinh phat biu “Khéng mdt hé sd nao trong mé hinh (ngotru s hang khong thayiol)

c6 y ngha thdng k&.” C6 tlé thuc hién kiém dinh Wald cho gi thuyét nay. Neu gia thuyét

khéng h bac b, ching ta kt luan la khéng co Kin nao co th giai thich mbt cach lién Kt thay
ddi cua Y. Diéu nay cé ngta la ching ta c6 & md hinh %u va phii thiét 1ap lai md hinh nay.
ESS la ting binh plrong sai $ cia mé hinhiay du.

Dbé c6 ESSr truéc hét chung ta ge tidu Sw’ = = (Y, — B.)? theoP,. D& dang cling

minh duoc la ﬁl =Y (xem ching minh¢ phan 2.5). Dodo, ta c6 ES& = (Y - Y)? giéng
nhue tong binh plrong toan phn (TSS) cua Mo hinh U ¢ay ding la tng binh plrong aia
M6 hinh SR). Trthong kéF tr¢ thanh

(TSS -ESS)/(k-1) RSS/(k-l)  RY/(k-1)
ESS/(n—-R  ESS/(n-R (1-R/(n-RK (4.4)

Fe =

gia ti nay co th duoc tinh &r R? khéng héu chinh aia mé hinhday du. Cac clrong trinh i
qui déu cung @p tri thong k&F nay trong phn tom &t thong ké @a mst mé hinh. Nhém wu
dau tién 1a pli dam bao ring gid thuyét khéngcaa kiém dinh F nay h bac b, ngha 1a,F¢ >
F i1 n{@). Néu khong, ching ta c68hmé hinh trongté khong cé kin doc 1ap ndo gii thich
duoc nhing thayddi trong bén phu thuse, va vi iy md hinh én duoc thiét 1ap lai.

OoViDU 4.8

Bang 4.2 cung 4p tri thbng k&F kiém dinh Wald, cho wréc trong phrong trinh (4.4) di véi
vi du V& gia nha. \6i Md hinh C.k=4, vavidy k -1 =3 van -k = 14- 4 = 10. Bc ty do
cua ti théng keF la 3ddi vai tir sb va 10d6i voi mau $H. Tir bang F, A.4b, gia ti téi han di
véi kiém dinh ¢ 5 phin tram 1aF 5140,05) = 3,71. Vi gia tF trong Bing 4.2 1a 16,98@4i v6i
Md hinh C, ching ta ba®lyid thuyet khéngla tt ca hé sb hdi qui ngai trir sb hang khéng
d6i bang khéng. Vi gy, c6 it ntat mot hé sd hdi qui khac khéng cé y ngh thdng ké. Tr kiém
dinh t ddi voi hé s cia SQFT, chang tda bét duoc treong hop nay. [ dang cling minh
duoc 1aF 11(0,05) = 3,9816i v6i M6 hinh B vaF 11, (0,05) =4,75d6i véi M6 hinh A, va vi
vay tat ca cdc mé hinhiéu bac b gia thuyét khéngla khéng cé Win giai thich nao 1a co y
ngha.

Chung tatu y ring cac tr théng kéF caa Mé hinh B va C tip hon nhiéu so \6i Mo
hinh A. Diéu nay la do cac saiditrong R kha nto, trong khi § s (n —1) / (n - k) ting dang
ké khi k ting. Dodé chung ta thy tir Phrong trinh (4.4) c6 thgiai thich sai bét lon vé F. Tuy
nhién, noéi chung, cac saiébivé F giita cac md hinh 1a khéng quanrig. CH cé Kt qua caa
kiém dinh Wald ladang quan tam.
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O BAI TAP THUC HANH 4.5

Trong Bing 4.2, M6 hinh D 1a m6 hinh#hgidi han vé hoi qui PRICE chitheo $ hang khong
doi. So sanh mo hinh naysvMo hinh C la md hinh khong @ihan, va ctitng minh gia tr F
caa kiém dinh Waldduoc bao cao trong &g 4.2 éa M6 hinh C. Sadé thec hién dang nhr

vay cho Md hinh A va B. Gii cuing, gii thich &i sao R = RZ = 0déi vi Md hinh D.

Khéc bt giita hai lai kiém dinh F cin duoc ghi cha én thin. Céng thic cho trong
Phuwong trinh (4.4) khéng thing ding ch khi mst 6 it cac bén b logi bé. N6 ¢o the i#ng
dung dirgc khi mé hinh gii hgn chi c6 mbt s6 hang khéngdsi. Tri thong k&F in tir chuong
trinh may tinh kém dinh tinh thich bip chung, trong khi frthéng kéF tinh dugc tir Phrong
trinh (4.3) kém dinh xem ndt nhém céac & s c6 khac khéng it cach co y ndia thing ké
hay khéng. @ng hru y 1a kém dinh F [uén ludn 1a kém dinh mbt phia.

Tinh tri théng ké F khi mé hinh khong cé $ hang khongddi” Trong plin 4.2, ching tda
thao luan vé cac sai Wit cua cac 8 do R giita hai mé hinh, @t véi s6 hang khongddi va mo
hinh thr hai khdng c6 & hang khongdoi, va lap luan ring co tié sir dung cting ndt cong thirc
cho @& hai trong hop dé so sanh miic do thich kyp trong ddi cua chang. Tuy nhién, khi tinly t
s6 F cdng thirc duoc sr dung € khac.bé giai thich vi saodi nhu vdy, ching ta hdy xem xét
hai md hinh sau:

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

Vi s6 hang khéng thaytdi X1 (=1) hi loai bo. Luu y 1a Md hinh khéng @i han A bay g chi
cok —1 thong 8 (c6 nghia la $ bac tr do lan —k +1) va M6 hinh gii han B khdng co thong
so0 nao (i d.f. n). Bé kiém dinh d6 thich yp chung éa mé hinhgia thuyet khénglai la Ho:
G = 3= ... = B =0, va gh thuyét ngroc lai tuong tr nhr truge. Kiém dinh Wald ding c6 tié
ap ding ¢ day va cong thc thich kyp la Plwong trinh (4.3)bat ESS, = Z\s\upA:("(")/f la tong
binh phrong sai 8 caa M6 hinh A. Trong M6 hinh Bohg binh plrong sai § < la ESS =
>Y?% Gia ti F dugc tinh bbi:

_(ESS -ESS) /KD  (EYA-502)/ k) _ SY2/ (k1)
Fe=""Ess/(n—k+1) ~ ESS/(N—k+1) —ESS/(n—k+1)

(4.4a)

bsi Vi khai trién SYZ = Y2 + 5032 trong d6 khong co & hang khongddi. Vi gia thuyét
khéng tong nay cé phan @i F véi k —1van -k + 1 bac tr do. Tiéu chén dé chdp nhan/bac
bo Ho ciing trong tr. Gia ti thong kéF dai dién cho M6 hinh D Kim dinh g thuyét 1a £
hang khéngddi bang khong. Vi chcd mbt hé sb <5 bi loai khoi day, gia ti F la binh plrong
cua tri thbng két. Do d6, F = 180,189 nic du R = 0. Luu y cong thic nay ch dugc dingdé
kiém dinh d6 thich lyp chung hoan toan khaeéivwcong thic trong Plrong trinh (4.4).
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Kiém Dinh Té Hop Tuyén Tinh Ciia Cac H¢ Sb 7 ,
Chuing ta it thuong gip nhing g thuyct duoc phat béu dudi dang © hop tuyén tinh ¢ia cac
hé o hoi qui. M6t vi du minh hbpa nhr ham tiéu th tong hyp sau:

Ci =B1+ B2Wy + B3P +

Véi C 1a chi tiéu cho tiéu dungg hop trong ndt ving cho trdc, W 1a Bng tién luong thu
nhap, va P lait ca cac thu np khac, phn 16n 1a tr loi nhuan haic thu Koi tir von. By 1a xu
hudng cn bién chi ti€u ngoairong thu nfap, vaps la xu hréng dn bién chi tiéu ngoai riimg
thu ntip khac. Gi thuyét B, = Bz ngu Y 1a mbt dd lathém vaccaa thu nfap tién lwong va ndt
d6 la thém vaaia thu ntip khacdéu dong gop cung @t khoang thém vadiéu thy binh quan.
Kiém dinht vé cac ¢ sb riéng B khong tié &p ding trong trong hop nay rira vi gi thuyét 1a
mot t6 hop tuyén tinh dia hai & s hoi qui. Gia thuyét Ho: Bo = B3 ddi lai Hy: B2 # Ba cO the
duoc kiém dinh king ba cach khac nhaugpircachdéu duadén cung nat két luan.

Trong nhitng pHin sau, chidng taésyip phii nhitng laai to hop tuyén tinh khac nh 1a
B2+ Bs =1 hdic B2 + B3 = 0. Bay gi ching ta thét lap tha tuc dé kiém dinh © hop tuyén tinh
nhu vay cua cac i@ sd hdi qui. Viéc nay thre hién dbi véi mé hinh (khéng dii han) sau, i
hai bén doc 1ap (Xo va Xs):

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

PHUONG PHAP 1 (K1ém DiNH WALD)
Buwéc 1 Sir dung rang bdc, giai dé tim mot trong nlitng ke sb theo cac & s6 con hi, va th
vao mo hinh khéng §i han dé c6 dugc mé hinh gbi han. Vi Ay, dé kiém dinh B, =
Bs, thay chdBs trong Plwong trinh (4.5) va cdugc mo hinh sau:
(R)  Yi=B1+PBXpz + BoXiz + Uy (4.6)
) =B1+Bo(Xi + Xig) vt
Viét lai mo hinh géi han bang cach nhém cadshang thich lep. Trong torong hop
cua ching ta, ching t& a0 mot bién méi Z; = X + X3 va viet mé hinh nlr sau:
(R) Yi=PB1+ B2zt + U q
Bwdc 2 Udc lugng cac mo hinh gi han va khong ghi han, va cédugc cac éng binh plrong
sai 9, ES% va ESS.
Bwéc 3 Tinh gia ti thong kéF Wald F.), dung Plrong trinh (4.3), va 4x tr do dbi vai tir 8
va mu 9
Buéc 4 Tur bang F, codugc diém F sao cho din tich ptin bén phi biang mrc y nghia. Mot
cach khac, tinh g|a1tp P(F > Fo).
Buéc 5 Bac B Ho néu F. > F haic néu gia ti p nho hon mac ¥ ngha.

O BAI T AP THUC HANH 4.6
Xuit phat tr cac m6 hinh @i han dé kiém dinh B, + B3 =1 vap, +Bs =0

oViDU4.9

Tap tin DATA 4-2 (xem Ph lyc D) chra dr liéu hang Bm vé Hoa Ky trong thyi ky 1959-
1994 (\6i n = 36). Caadinh ngha aia cac bin nhr sau:

Ramu Ramanathan 17 Thuc boan/Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Cac phrong phaptinh hrong Nhap mon kinh té lugng véi... - 5" ed.
Bai doc Ch.4: M6 hinh ki quy Wi

CONS (G) = Chi tiéu thrc cho tiéu dung tinhamg ty do la im 1992

GDP (Y;) = Tong $in phim 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 phatddi véi tiéu dung, 1992 = 10Gidy |a ch sd gia aia hang hoéa tiéu
dung)

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

Véi cac bén da dugc mo & trudc. Trede khiude lwong mé hinh, chadng ta phthuc hién mot
s6 chuyén dbi dir liéu dé co duoc tit ca cac bén tai chinhd dang “thyc” (nghia ladong do la
khéngddi duoc hiéu chinh dbi vai lam phat).

Tiéu dungdd & dang thrc. Bé cé thu nlip tién lrong & dang thrc (W), ching ta chia
WAGES Wi PRDEFL va nhan & 100. Tong loi nhuan va cac thu nip khac tr vén céduogc
bang cach tir thu nHip tién rong thrc ra kidi GDP.

=T PROERL. A= Y- W
Trong Phrong trinh (4.5)dat rang béc B, =B3. Chungta co
(R) Ci=B1 +PBoWi + BaPr + U =B1 + B2a(W: + R) + (4.6)
=B+ BoYi + U

V6i Y= W, + R 1a thu niip tong hop. Phrong trinh (4.5) 1a mé hinh khéngdégihan (voi n bac
te do) va Plrong trinh (4.6) la mé hinh i han. Do dé ching ta c6 ﬁ']tlnh ti théng kéF
Wald cho trong Pirong trinh (4.3) (éi k — m = 1 ki vi chi ¢cé duy nlat mét rang bc). Vi
vay,

(ES&-ES$)/ 1
ESS)/ (n—3)

Fe=

s8 duoc kiém dinh Wi F'1 .3(0,05) va bac dgia thuyét khongnéu F. > F .
Ap dung vao d liéu tiéu dung dng hop, ta cd Phong trinhuéc legng (4.5) va (4.6).
(Xem phin thec hanh may tinh 4.2)
N

= — 222,16 + 0,69W 0,47R  ESS =38.977

Co=—221.4+0,71Y ESS = 39.305
_ (39.305 - 38.977)_
c=" 38.977/ 33 0,278

T Bang A.4c,F 1340,10) rim giita 2,84 va 2,88. Wi, < F, chiing ta khong thbac
bo gia thuyet khéngva Kt luan 1a cac xu hiéng bién é tiéu ding ngoaiuong va bi nhuin
khéng khac nhau ét cach ¢ y ndia ¢ mirc y nghia 10 pln trim. Vi viy, mic du gia tf s
hoc cia chiing hoan toan khac nhaé,mit théng ké khac it nay 1a do ngu nhién.
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PHUONG PHAP 2 (K1éM DiNH t GIAN T1éP) Trong phrong phéap tir hai, md hinhtugc thaydoi

theo cach khac vadin dinht gian tép duoc tién hanh. Caciadc thee hién nhr sau:

Bwéc 1 Xac dinh mot thong $ mai, goi 1a 8, cé gia ti bang khong khigid thuyet khongla
dang. Dod6 khiHg 1a B2 = Bs, chiing ta&dinh nghiad = B, —Bs, va khi gi thuyét Ho
laB,+PBs=1thid=p, +B3— 1.

Bwéc 2 Dién ta mot trong nlitng tham 8 theod va cac thamdéscon hi, thay vao mé hinh va
nhom céac & hang mdt cach fop 1y.

Buéc 3 Tién hanh kém dinht sir dung \s\up6("(,\s\up6(’g) wdc leong aia d.

O ViDU 4.10

Trong tizong hyp ham tiéu th, & = B, —Bs. Gia thuyét khdng bay gi tro thanhHy: & = 0 d6i
véi Hyi: 0 # 0. Ging cOBs =2 —d8. Thay vao md hinh ta c6

Ci=B1+BWi + B2 —-0)P: +
=B1+ B2 (Wi + R) —0P + u

Vi Y{ =W, + R, mé hinh nay tr thanh

C[: ﬁ1+ ﬁzYt—BPt + U (47)

M6 hinh nay ¢ mat khai ném hoan toanuong duong Wi Phuong trinh (4.5). Bay @i hoi qui
C theo ndt sb hang khdngddi, Y, vaP, va sr dung ti thng két chod dé kiém dinh gi thuyét
mong m@n. Trong terong hop nay, kém dinh gam dén kiém dinh t chidn nhing theo mé
hinh hu chinh. (Xem nhr bai tip thyc hanh, hay apwhg ky thuat nayddi vai B2 + Bs = 1)

Péi vai dir liéu aia ching ta, Riong trinhudc leong (4.7) 1a (xem pdn thec hanh
may tinh 4.2)

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

Céc gia tr trong ngdc don Ia ti thong két tuong ing. DGi Vi 5, gia ti t la 0,5, nio hon
t 33(0,05)¢ giita 2,021 va 2,042. Dad, ¢ day ding khdng bac dgia thuyet khong

PHUONG PHAP 3 (K1éM DiNH t TRyC T1éP) Phrong phap céi ciing ap dng mjt kiém dinh t
truc tiep va khéngioi hoi wéc wong aia mt hé so hoi qui nao khac.

Buwéc 1 Nhu trong phrong phap 2, xadinh mot théng $ moi — goi 1a & — c6 gia t bang
khéng khigia thuyet khdngla ding. Dod6 khiHg la B, = Bs, ching ta &dinh nghia &
=2 —Bs, va khi ga thU)ét HolaB, +Bs=1thid=pB, +Bs— 1.

Buwéc 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 keé.

Kiém dinh trréc dugc minh va ¢ day ch cho vi di ching ta 8 dung, Ho: B2 = Bs.
(Xem nhr bai éip thec hanh, hay apuhg phrong phap nayéi véi gia thuyét B, + B3 = 1)
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Vi cacuoc heong OLS 1a 6 hop tuyén tinh dia cac quan sat trénébi phy thupe va do
do la © hop tuyen tinh d@ia cac 8 hang sai  phan pbi chuan, chang ta Igit la

Bo =Nz %) s~ N(Bs, 0%(y)

3

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

é\z - é\s ~ [B2— B, Var(é\z - [/3\3)]

~ Tu Tinh gtﬁt 2.8a, plrong sai ¢a é\z —é\3 tinh baé‘ng Vafli\z) + Var (é\g) -2 COVé\z,é\g).
Chuyen nhiing $ trén & phan pli chuan chiin hoa (ling cach tir di gia tri trung binh va
chia chodé léch chidin), chang ta cé

é\z —é\s —B2—-B3)
[Var(é\z) + Var([é\g) -2 COVé\z,é\3)] V2

~N(0,1)

Véi gia thuyét khong Ho: B2 — Bz = 0. Ging Ay, ching ta khong Bi chinh xac cac ptong sai
va ddng phrong sai, nirng co tie woc luong dugc chang (Au hét cac chrong trinh may tinh
déu co ra chon cung ép céac gia trnay). Néu ching ta thay caesc lugng aia cac phong sai
va dong phrong sai nay, irthong ké trén khong con tuan theo phanigh(0,1) ma theo phan
phoi thong két,«(n — 3 trong vi d ciaa ching ta). Vi &y, ¢ tt s dung cing kém dinht cho
tri thong ké tinh & dang thrc trén \6i cacudc lwong phu lp duoc thay vao. Tirthéng két
duoc tinh king

B, s
. T\ ™ A
[Var(B) + Var(3s) — 2 Cov,,Bs)] 2

te=

Vi B2 = s theogid thuyet khong VO’I muc y ngh 5%, H, bi bac kb va ga thuyét Hi: B2-Bs>
0 duoc cang & néu gid ti t; [6n hon t ,.(0,05). Bdi vai treong hop gla thiét nguoc lai ¢ dang
hai phia, H: B # Bs, ta tra gia irt n.(0,025) va bac dHo néu |t > £. Vi pheong phap nayoi
hoi phai thue hiégn mot s tinh toan ph, nén ndt trong cac phong khac tirong dugc dé nghi
st dung hon phrong phap 3.

O ViDU 4.11:

Dé minh hva, ching ta xem plong trinh (4.5), phong trinh nayduoc uéc leong tr tap dir ligu
DATA4-2 ¢ phy luc D. Phrong trinhuéce lugng cung i cac ti pheong sai vadong phrong
saidugc trinh bay déi day (xem PAn Thuc Hanh May Tinh 4.2):

C, = 222,16 +0,693W, +0,736P,
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R°=0,999 df =33 ESS = 38.977

e /\A

Varf, = (0,032606)> Varf, = (0,048822)°

A
Cov(B,,B,) = -0,001552
Tri théng ké tduoc tinh theo:

0,693-0,736

t, = =-053
[(0,0326067 +(0,0488222 — 2(-0,001553]"'2

Vi t'35(0,05) c6 gia frnam giita 2,021 va 2,042, va gia may bn hon nhiu so \6i gia ti tinh
toan nhéu nén ching ta khéng baé bia thuyét Ho cho &ing khuynh lxéng cin bién chi tiéu
tir tién leong va thu nAp khac la nir nhau. Kt qua nay gir nguyén cho du githuyét ngroc
lai H; la mot phia hay hai phia.

Chung ta thy ring @ ba phrong phapdéu cho ra cung #t két qua. Trong ba phong phap
duoc trinh bay, Phong phép 2 thc hién & nhat vi né khdngdoi hoi cac tinh toan plhnhung
lai c6 thé sr dung dé kiém dinh g thuyét bing phép kim dinh t turc tiép theo nét mé hinh
duoc diéu chinh mot ti. Tuy nhién, dm dinh Waldduoc trinh bay trong pkong phap 1 c6 th
dugc &p ding trong nhéu tredng hop Bng quat ln.

O 4.5. Céc Sai 8 Pic Trung

Nhu da dé cap trude day, viec lva chon cac bén doc 1ap va ph thuse trong md hinh kinhét
lwong phii duoc dya trén ly thugt kinh t&, kién thec vé cac hanh vi 8m an, va kinh ngtim

qué khir. Tuy nhién, cacdn chit cac quan dgiira cac bin kinh € 1a khong bao @i biét, va vi

vay chung ta c6 t&mongdol nhirng sai $ trong visc xacdinh caadic trung aia md hinh kinh
té lugng. Sai 8 dic trung xay ra reu ching ta xadinh sai mo hinh theo cacalonhu chon

bién, chng ham 6, haic ciu tric sai & (ngha la $ hang ndiu nhién wva céc tinh cit caa

né). Trong phn nay chiing tagskhao sat sai & dic treng loai thir nhit. Trong clrong 6 chung
ta € xem xétdén viéc lya cton cac dng ham 8 va cac sai & dic trung aia $ hang ndiu

nhién § duoc thao luan & chuong 8 va 9.

Khi chon cac bén doc lap caa mé hinh, ta c6 ﬁwpham phii hai loai sai $ sau: (1) b qua
mot bién thudsc v& md hinh va (2Xdwa vao nét bién khéng lién quan. Trong haniLc réu
chang ta b qua bén gia @ hang héa hix thu nlip cia hH giadinh, chdng ta c6 thgay ra
truong hop sai $ dic trung laai the nhat. Trong vi di vé bat dong sin treéc day, gh Sir cac
bién V& loai méi lop haic thiét bi dién sr dung hdic khaing cachdén cac trong hoe 1an é@n
khéng taadong dang K dén gia ban ngdi nha. & ching ta &n tiép tuc dua nhing bén nay
vao md hinh, chiing t& pham phii sai $ dic treng loai the hai, nghia 13, dua thra bién vao
mé hinh. Trong niing pHin sau, ching taésxem xét cac diqua ly thuyét caa ting laai sai $
dic treng naydong thyi trinh bay cac ing ching thrc nghém.
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Bé qua bién quan trong.

Pau tién ching ta kio séat teong hyp trongdd mot bién thuwe vé mé hinh b bo qua. Gi sir
mo hinhthdt la:

Yi=B1+ BoXe2 + BsXiz + U

Nhung chung taréc lwgng dugc mé hinh
Yi=PB1+BXee +

NGi cach khéc, gia itthat caa Bs 1a khac 0, nhng ching tadi gia dinh ring n6 ting 0 va vi
vy da loai bo bién X3 ra khdi mé hinh. Cac& hang sai 8 cia mé hinh tht duoc gia dinh 1a
dapung duoc cac gi thiét tir 3.2dén 3.8. Cac b qua cua laai sai $ xacdinh nayduogc tom tt
qua cac tinh ¢t sau:

Tinh chét 4.3

a. Néu mot bién doc lap ma k¢ sb hdi qui that caa né khac khéngiboai ra khoi mé hinh, cac
gia tri udc lwong aia it ca cac 1 sb hdi qui con hi 3 bi thién Bch trir phi bén bi loai ra
khéng trong quan i moi bién duoc dua vao.

b. Ngay @& khi diéu kién nayduoc thda man, 8 hang hing $ duoc wéc lugng néi chung
ciing h thién Ech, va vi iy céc gia tr du bao d¢ing ki thién Ech.

c. Ubéc lugng phrong sai @a k¢ sb hdi qui caa mdt bién dugc dua vao néi chungashi thién
léch, va vi My cac kém dinh gh thuyét s5 khdng c6 y ngta.

Co tre thay tir Tinh chit 4.3 #ing ke qua cia viéc bd qua nt bién quan tong la At nghiém
trong. Cacudc luong va ti du bao § bi thién Bch, va cac Kim dinh gi thuyét s5 khéng con
c6 y nghia nra. Nguyén nhanua sr thién Ech @uoc goi la thién Iéch bién bi bé sof) 1a &
dang nln thiy. So sanh hai md hinh, ching taything vi = BsXs + . Gia ti ky vong aia $
hang sai & trong mé hinh sai [a Bj = BsX # 0. Vi Ay, W vi pham Gia sir 3.3. Nghiém sng
hon, ddng phrong sai gira X va ¢ duoc tinh theo (xem Bim 2.3 & dong phrong sai):

Cov(Xiz, i) = Cov(Xz, Bs Xz +W) = Bs Cov(Xe, Xiz) + Cov(Xez, W)
= B3 Cov(Xe2, Xi3)

Vi Xz va u khdngitong quan. Nir vay, trir phi ddng phrong sai gira X, va X; bing 0 — ngia
la, tnr phi Xz va X la khong trong quan -dong phrong sai gita X, va v € khac khong, va
nhu vay ciing vi plam Gia thiét 3.4. Tinh cht khéng thiéndch va nlat quan pl thuoc vao hai
gia thiét nay. Nhr vay, B, 8 khdng b khong thiéndch va ntit quan.

Khing dinh trén c6 th duoc nhan ra mot cach rd rang dn. Goi B, va 8, la cacudc
lugng aia $ hang hing  va h¢ 6 do doc aia X khi ching ta bi qui Y theo $ hang hing
so6 va not bién X, ngha la Icgi bo ra Xs. Cac gia trudc lugng thxc cia haiuwdc lwong nay
dugc ching minhd Phy Luc PHin 4.2 nhr sau:
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E@®,) = BM{ }vaE(B) BI+B{ H

22 22

Trong d6 céc bén co6 gch ngang trénddu la cac gia ir trung binh wong ung,
Sy = D (X, —X2)(X,; —X3) VaS,, =Y. (X, —X2)’. Tir day ching ta c6 ththay ring, trr
phi S3 =0, frc 14, tir phi X, va X3 khéng trong quan, thi E[Ez) # B2 va vi \ay noi chungf32
|a thién Ech. Ging lru y ring B, bao dm mot sb hang lién quanién Bs, d6 laanh hréng aia
bién bi loai bo. Vi vay, chiing ta khong thdién dich B, 1a anh hrong cn bién @a riéng %.
Mot phan anh hrong aia bién bj loai bo ra khvi mé hinh éing dugc ké dén. Nhr vay, h¢ s
trong md hinh &do luong anh hréng tnuc tiep cia bén duoc dua vao mé hinhimg nhr anh
hu(mg gién tép cza bién bi loai bo. Piéu nay ding ding Wi cacudc luong aia $ hang hing
sb. Luu y ring ngay & khi S3= 0, Bl & thién Ech tnr phi c6 thém gia trtrung binh da X3 =

0. Bai vi cacdiéu kién dua rad day 14 ét khé thha man, nén nhin chung cééc lrong va cac
gia ti du bao la thiéndch.

SU'NGUY HIEM CUA VIEC LO Al BO SO HANG HANG sO. Nhu da thy ¢ trén 3, va B, ¢ k& dén
mot phan anh hrong dia bién bi loai bo Xs. Do do cn thiét phai dua $ hang hing $ vao mo
hinh. Neu & hang hing $ bi bé qua,duong hi qui bi ép phi di qua dc toa dd, didu nay co
thé din dén viéc dac treng sai nghiém tng ham bi qui. Ching ta cé ththiy tir biéu d6 phan
tané Hinh 3.1 hay Hinh 3.1%ng sr rang béc dudng hi qui di qua dic toadd s3 1am cho cac
wdc leong aiadd doc bi thién Ech va céc saidsss 16n hon. Mot 1an nita, két luan tir phan thao
luan nay la 6 hang hing $ luén ludn néniuoc dwa vao md hinh tr phi c6 ndt ly do ly thuyét
vitng chic dé khéng lamdiéu d6 (trong Clrong 6 chiing tag&gap mot trudng hop trongdo Iy
thuyét bit busc khdng c6 & hang hing )

O BAI TAP THUC HANH 4.7 . ‘ . L

Trong m6 hinh tu§n tinhdon, gid s rang an da nkm 1an loai bé 6 hang hing $; ngha I3,
gia sir ring mod hinh tht 14 Y; = a + BX; + w, nhung ban wéc leong ra thanh Y= BX; + w. Pau
tién kiém ching uéc lugng OLS @a B khi st dung mé hinh sadié 1a B = [Z(XY)J[ (X))

Ké dén thay vao Ytrong béu thic nay ing Y; tr md hinh tht, va tinh ER). Va saudo

ching minh &ng B 1a thién &ch. Cii cling timdiéu kién dé B 1a khong thiéndch mic du s
dung mé hinh sai. Néu cacdidich trc giac \& cacdiéu kién ban tim ra.

[Trong bai fp cang nay va cac bairbng tr ¢ cwi chuong, tén hanh nkr sau: (1) 8
dung mé hinhrdc leong va tim ra kiu thire dai sd cho céc truéce lwong théng 8; (2) thay vao
Y. tir mé hinh tldt theo $ hang X, w, va cac théngdéscaa md hinh tht (ching ta 8 dung mé
hinh thit vi Y, dugc xacdinh théng qua né ma khdngaptbang md hinh sai); (3) tinh giai tky
vong aia cacudc luong; va (4) so sanh cac gia ky vong Wi gia tri that, kiém tra tinh khéng
thién Bch, va u cn thiét, xacdinhdiéu kién dé cé sr khéng thiéndch]
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O Vi du 4.12;

Dén day cin phai cé mbt minh hpa thrc tién vé cac thiéndch xacdinh do vic loai bo cac bén
quan tpng. Tap tin DATA4-3 mé & ¢ Phy luc D chra cac @ liéu hang Bm \é viéc xay noi
nhad My. Quan i udc lugng gita viec mua nha (HOUSING)on vi nghindd la), GNP (theo
ti 6 la 1982), va Iai S cim & (%) 1a nhr sau (xem chi &t ¢ Pran Thee Tap May Tinh 4.3)

—_—

M6 hinh A:  HOUSING = 687,898 + 0,905GNP — 169,688RATE
(1,80) (3,64) (-3,87)
—_—2

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

Tur ly thuyét co ban vé nhu @u chiing ta k vong ring nhu éu vé nhao <3 tang khi thu
nhap ting. Trai hi, khi 14i suit cim &) tang, chi phi & hitu nha § ting, va nhu &u V& nhag 3
giam. Nhin thiy ring cac du cia cac B s6 uéc lwong phu lop voi cam nhin truc giac @a
ching ta. Chung taing thiy tir cAc ti thdng ké t trong ngic don raing GNP va INTRATE va
rt c6 ¥ nghia. Tuy nhiénR” c6 gia ti khong caodm déi vai tap di liéu theo thvi gian. Gii sit
ching ta b qua bén quan tong INTRATE. M6 hinhudc lwong € tré thanh nix sau:

—_—
M6 hinh B: HOUSING = 1.442,209 + 0,058GNP
(3,39)  (0,38)
R'=-0,04 F(1,21)=0,144  df.=21
Céc Kt qua thayddi rét I6n. Diu tién, R bay giv ¢6 gia ti am, cho thy ring mot sy thich
hop kém.DPiéu naydugc cing & thém kng ti thong ké F i gia ti nho va khong c6 y ndh.
Tri théng ké t @a GNP khéng ¢ y ndh, cho thy GNP c6 taaiong khéngdang K dén viéc
mua nha. Céi cung gia tf wéc lwong aia & sd GNP ki thayddi dang €. Cac Kt qua nay l1a
hoan toan khéng ép nhin duoc va la Bu qua cia viéc bo qua l&i sét thé chip, 1a mdt bién
quan tong tién qut trong viéc xacdinh nhu éu nhag.

Pua Vao M6 Hinh M@t Bién Khong Lién Quan
Gia sir rang mo hinhthdt l1a

. ) Yi=B1+BXp+ U
Nhung chudng ta thém am bien X3 vaudc leong dugc mo hinh

Yi=B1+ BoXe2 + BsXiz + %

Nhu truge day $ du thdt u dugc gia dinh tuan theo githiét 3.2dén 3.86 Cheong 3. Hiu qua
cia laai dic trung sai nay la givéc luong dia B2 ¢6 thién éch hay khong? l8u né \an la
BLUE? Céc kém dinh gi thuyét c6 hop Ié khdng? Cau #r1di cho cac cau di nay duoc tom
tit & cac tinh cht sau:

Tinh chat 4.4
a. Néu mot bién doc lap co gia ti hé sb hdi qui that baing khong (ngta 1a, bén nay 1A thxa)
duoc dwa vao mé hinh, céc gié tréc luong aia tit ca cac 1§ sb hdi qui khac vin s khong
thién kch va nfit quan.
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b. Tuy nhién plrong sai éa ching & cao fon céac gia trkhi khéng cé kin khong lién quan,
va Vi Wy cac 1§ s s5 khéng héu qua.

c. Vi cac phrong saiuéc lwong aia cac B sb hdi qui 1a khéng thiéndch, cac km dinh gi
thuyét van c6 héu luc.

Nhu vay hau qua cia viec dua vao mo hinh gt bién khong lién quan la it nghiénvtrg hon so
véi treong hop bo s6t bt bien quan tong.

CHUNG MINH *

O phin 4.A.3 tada ching minhduoc ring
E(B,) =B2vaEQ;)=0

Nhu vay, B, 1a khong thiéndch va K vong aia ,bing 0.Tinh nht quandugc git
nguyén. Cac & qui nay duoc tong quét héa chotdng hyp hoi qui bi vi nhiéu bién giai
thich. Do \dy, viéc dua vao cac fen khong lién quan khong lam thiéch cacusc lugng aia
cac ¢ so cua cac bin con hi. Vi cacudc lugng la khéng thiénéch va nlat quan, cac gia idu
béo dra trén chunging \Ay.

Budc ké tiép 1a tinh plrong sai ¢a 8, dé xacdinh tinh cft hiéu qua. Tir phan 4.A.3

(str dung céac ky hiu ¢ d0) ta co:

0.2

VarB) = S, (1-1?)
Trongdé r* 1a binh plrong aia phrong saidon (xem Plrong trinh 2.11) dgia X, va Xs duoc
dinh nghia nhr 14 ¥ = $,3/(Sx:Ss3). Chuling ta so sankékqua nay Wi phuong sai éausc
lugng theo OLS (gi gia tri nay lap,) ma E ra € thu dwoc réu mé hinh tht duoc ar dung. Tir
cac phrong trinh (3.12) va (3.19) chueong 3 ta co:

0.2

B =i va Var(B,) =—
? SQZ ’ SZZ
Do hisu qua tuong ddi (xemdinh nghia 2.8b) éa 3, ddi vai B, 1&
Var(Bz) 1
Var(@,) 1-r>

Vi vay rd ranguéc lugng aia B, khi sr dung mé hinh sai 1a khéng i qua trir phi P = 0 —

ngHa 13, tir phi X, va X; khdng trong quan vi nhau. Vi tinh khéng B qua nay, ti thong ké

t c6 khuynh kréng ntd hon, va dodé ching ta c6 thkét luan sai ng nhing bién nay la

khéng c6 y ngta v mat thdng ké nleng thrc sr ching 4 hoan toan khac khéng. Cééth
ching minh &ng (xem Johnston, 1984, trang 26@% luong dia phrong sai ¢a leé khbng

thién Bch va dodé cac kém dinh gia thuyét van cé héu luc.

Ramu Ramanathan 25 Thuc boan/Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Cac phrong phaptinh hrong Nhap mon kinh té lugng véi... - 5" ed.
Bai doc Ch.4: M6 hinh ki quy Wi

O ViDU 4.13:

Tap tin DATA4-3 ding co clira di liéu vé dan $ (POP) vafitlé that nghiép (UNEMP). Dan &
dugc do theodon vi hang tréu va thit nghiép duoc do bing ti 1& phin trim. Ching ta c6 thky
vong ring dan 8 cang cao thidsluong nha xay rai cang cao. T1é that nghiép 1a $ do hop Iy
d6i vé6i chu ky kinh doanh. Khiitlé thit nghiép cao, ngoi tiéu dung c6 khuynhiong hodn
viéc mua nha. Chinh vigy viéc dua bén POP va UNEMP vao lam&i giai thich & kop ly.
M6 hinh hgu chinh nhr sau: (ti théng ké t& trong ngdc don)

Mo 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 &i m6 hinh A chiing ta fty c6 nhéu sr khac bét dang K. GNP tuéc d6
la c6 y ngfia thi bay gi khong con y ngia nira. T thong ké t éa bién INTRATE ding giam
mac di né ¥n con cé y ngta. Diéu naydung i nhirng diéu phan tich ly thu@t da duoc du
doan. Tinh cht 4.4b noi Eng phrong sai ¢a cac k sd c6 kha nang I6n hon, diéu nay ham y
rang cac tr thong ké t § c6 thé nho hon. CAc tf thing ké t @a cac bin POP va INTRATE la
rat nho, cho thy cac bén nay c6 th 1a khéng quan tng trong vai trd cac B thém vaochi
phdi nhu diu vé nhad, cho trdc ring GNP va INTRATHIo luong quy mé éa rén kinh € va
chu ky kinh doanh. Thc ra, chang ta cé énthuc hién kiém dinh Waldddi véi viéc loai bo
POP va UNEMP. Xem M6 hinh C la mé hinh khongi ¢ian va Mé hinh A la md hinh §i
han, tri thdng ké F trong Kim dinh Wald (xem Pilong Trinh 4.3}iuoc tinh theo:

b (ESS, —ESS¢)+(df., —df.)
¢ ESS. +df..
_ (1.491.140 —1.444.274) /2
- 1.444.274/18

=0,292

Gia ti quan séat Fla rit nho va khéng cé y ngh ngay @ & mic 25% p-valuela 0.75).
Vi vay, kiém dinh Wald § khéng bac b gia thuyet khdngcho gng cac k& sd hdi qui cia POP
va UNEMP ting khong. Chung taiiag ru y ring diu cia POP va UNEMP ngic \éi nhiing
gi chang tata ky vong. Tuy nhién, trong tiong hyp cac i sb khdng co ngta, thi diu cia
chang khéng lién quan va cétlivoc chon tay .

O Bai tap thuwc hanh 4.8

Thay vidua ¢ hai bén POP va UNEMP vao, nhid [am trénday, ch dua t 1¢ that nghigp vao
mod hinh A thoi ¢ugc goi la m6 hinh D). Hay so sanh caétlqua nhan duoc voi cac Kt qua
cuia mo hinh A. Cacédt qua c6 khac bit nhiéu khong?

Chung ta quan satrsianhdéi bing cach so sanhieg viéc thém vao rét bién khéng
lién quan i viéc loai bo mot bién quan tong. Sai 6 dic trang loai thi nhit tao ra caardc
luong khéng hdu qui, mac du khéng bthién Ech. Laai sai thr hai gay ra s thién Ech trong
cacudc luong va cac Kim dinh gi thiét. Boi vi khong ti¢ biét duoc cac néi quan I that su,
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nén chang ta ph doi mat véi van dé nan gii trong viéc lva chon dang thrc thich lyp nhit.
Mot nha kho oru dit nang sr khong thién dch, nhit quan, va tin &y cua cac kém dinh <
nim giit cAc bén khéng lién quandn ladéi mat véi nhitng hiu qua caa viéc bd mit cac bén
quan tong. Mat khac, gu mot nha nghién @u khong tlk chip nhin nhiing uéc lwong kém
hiéu qua, thi viéc x6a ndt hay nhéu bién gay kho ciu € d& duoc chon lya. Ly thuyét vé kinh
té hoc va s hiéu biét vé cac hanh vilang dén ra cé tl giap thoat kbi tinh trang tién thoai
ludng nan nay. Cac rang éaichon lya mo hinh tho luan & phan tredc ding c6 tie trg giup
duoc. Trong clrong 6 ching ta&thiy rang cac kém dinh d6i véi cacdic trung ding € tro
gitp cho ching ta. 4 ca diéu nay @n rit nhiéu sr can nfic. Sr gin bé mu quangdi véi cac
tiéu chdn arng nhic phii duoc ngin ngra bing moi gia.

Ung dung: Cac Yéu T6 Quyét Pinh S6 Ngwoi Pi Xe Buyt

Ung ding dau tién lién quanién s5 nguoi s& di chuyén bing xe buyt wi nhiéu yéu t anh
hu’(:)’ng khac nhau. DATA 4-&ugc md & trong phu luc D c6 dr liéu chéo cho 40 thanh ph
khip nudc My. Cac bén nhr sau:

BUSTRAVL = Muc db giao thdng Bng xe buyty d6 thi tinh theo ngan hanh khachoingio
FARE = Gia vé xe buyt tinhihg My kim

GASPRICE = Gia mt ga 16ng nhién &u tinh ing My kim

INCOME = Thu nlip binh quardu ngroi tinh bing My kim

POP = Dan&thanh pk tinh king ngan ngoi

DENSITY = Mat do dan $ tinh (ngrdi/dam vuéng)

LANDAREA= Dién tich thanh pé (dim vuéng)

Dic treng Hng quat éa mo hinh, thong dugc xem nfr mo hinh “dn nira chén” dugc cho
dudi day (khéng cé chso t):

BUSTRAV =24 + LFARE +GASPRICE +5INCOME + 5POP +4DENSITY
+ S,LANDAREA + u

Trudc khiudc lwgng mo hinh, ching te€sacdinh cﬁu aia cac bin, mrc do uu tién,
cho céac B sb hoi qU| Trong pln thao luan nay, nking tiém an \é phia cung khonguoc xem
la quan tong. Boi vi mét sy gia ting gia vé xe buyt c6 ¢hiam gim nhu éu di xe buyt, nén
chung ta k vong 5, & am. Tronginh wrc di ghuy:,n, xe tvi s la mot thay thé do[ VGi Xe buyt,
va vi vay mot s gia ting gia nhién Bu co tke khien mot s6 nguoi tiéu thu chuyen sangdi xe
buyt. Vi vdy chung ta k vong mot hiéu ing tich @c ¢ day; ngha 1a, 5 s duong. Khi thu
nhiap tang, chung ta X vong nhu au doi voi hang tiéu dunging ting 1én, va vi @y nhu
thu’()’ng 6 chang ta k vong £ S8 dwong. Tuy nhién, éu hang tiéu dung tie loai héng hoa
“thdp cip”, thi hiéu tng thu nip (ngha 14, ;) s5 Am. Mt sy gia ting kich thrgc dan é hay
mat d6 dan $ thuong lam gia ing nhu &u di chuyn bang xe buyt. Vi vy, ching ta k vong
s va B S5 duong. Néu dién tichdat ting cao, thi thanh phss trai rong ra fon va ngroi tiéu
thu c6 thé thich dung xe &i nhu la phrong tién giao théng chinhdn. Néu day 1a not tinh
hudng, 5, dugc ky vong € am.
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Bang 4.4 trich mt phin két qua chay may tinh & dung chrong trinh GRETL (Xem
phan Thyc hanh may tinh 4.4). Cacathxét én phai chi tiét va néndugc nghién ¢u cin than
trugc khi phat trén xa fon. Tat ca cAc chi & ma ching taa nghién au duoc gin két lai voi
nhau trong d¢ an thrc nghém nh nay, va Bng 4.4 § gitp ban lip ghép nking manh rap hinh
khac nhau thanh &b hinhanh hoan cinh. Ngay @ néu ban sr dung chrong trinh @a riéng
minhdé kiém tra hi cac Kt qua, thi dingdangdé nghién ¢u céc tru y trong Bing 4.4.

() Bang 4.4 Trich mbt phan két qua chay may tinh d6i véi S6 nguoi di xe buyt

MODEL 1: OLS estinates 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. (sgmahat) 742.9113
Unadj ust ed R-squared 0.921 Adj ust ed 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
ey 668991 Rl CE 700510

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

[R binh plrong hiéu chinh & 0,907, Kin thi ring 90,7% phong sai éa BUSTRAVL dugc
giai thich chung bi cac bén trong md hinhbdi véi mot nghién &u chéodiéu nay hoan toan
t6t. Cot cudi cling cho gia irp-valueddi voi kiém dinh 2dudi chogia thuyét khéngtuong tng
Vvéi cac e sb hoi qui bang khéng. Ba &u sao (***) hién thi rang gia ti p-valuenho hon 1%,
** ¢ nghia né rim giita 1 va 5%, * &m dhp-valuetrong khang 5dén 10%, va khoéng c6 *
ngtia lap-valuetrén 10%. Hay ni rang gia ti p-valuecao ngita |a xac st sai hm loai | bac
bo gid thuyet khéngss cao. Nu diéu nay cao bn mac y ngha da duoc chon (0,10, cking
han), thi ching ta&khéng bac b gia thuyét khdngcho ing he sb bang 0. N6i cach khéc, khi
giit cAc bén khac & dinh, bén nay § khong céanh hréng c6 y ngha |1én BUSTRAVL. Dra
theodiéu nay, ctiINCOME, POP, va DENSITY c6 caéss c6 nghad mic 10%. Hing £ va
o Bang 4.4 (Tép theo)

cac It s cua FARE, GASPRICE, va LANDAREA khong c6 y righ£ mit thing ké ngay &
& mic 25%.
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Sy phi lop caa céc ti thdng ké clon lya mé hinh ¢4 thio luan trong PhAn 4.3) sau nay
s3 tré nén hén nhién. Tt thbng ké Durbin-Watson varttwong quan Bc nhit s5 dugc thao luan
trong chrong 9, nleng khéng lién quariin cho muc dich aia chang ta.

Chung ta nén landiéu gi K tiép? Chang tatd mot vai lan nhic dén hing $ khéng co
ngha thrc & va khéng tham gia gji thich y nghia aia bén phu thudc ding nhr cac héu tng
trung binh @a céac bin bj loai bo. Do d6, qui ic chung 1a b qua y nga aia hing $ haic 1a
khéng @n né. Tuy nhién, FARE, GASPRICE, va LANDAREA lainty “tng ar vién dau
tién” cho sr loai bo khoi mé hinh ldi vi khdng c6 Bng ching ching © chiing c6 nfing anh
hudng c6 nglie |én BUSTRAVL. Chung ta cé étthuc hién mot buéc 1on, bo tit ca chang,uéc
lwong Mt md hinhduoc gioi han, va thrc hién kiém dinh Wald F-test nin ¢4 dugc md & &
Phin 4.4.Dé tao thuan lgi cho viéc nay, chang taiy ra Hng binh plrong sai 6 va $ bic tr
do cho md hinh khéng @ji han vira msi dugc uéc lwong. Tuy nhién, bn hdy é@n trong, mdt sd
bién ddng thi bi loai bo khdng phii la viéc 1am khén ngoan. @ vi ban s nhin thiy diéu nay
trong vi di ké tiép va nhiing vi ci sau, véc cung lac lai bo mot vai bén ding c6 tié bo mat
nhitng bén cé y nglta hdic la nhing bén quan tong & mat ly thuyét. Do dé, cach 1am tin
trong va nly bén fon 1a loai bo dan ting bién. C6 mdt vai ly doddi vai viéc loai bo cac bén
Vi cac k¢ sd khdng c6 ngta. Thr nhat, moét md hinhdon gian hon & dign giai hon mot md
hinh phirc tap. Thi hai, viéc bo bét mot bién lam &ing bic tr do va vi y cai thién sr chinh
xac dia cac B sb con hi. Cubi cung, nhr chiing ta & thiy trong chrong tiép theo, Bu cac bén
giai thich c6 trong quan chit véi nhau né & gay kho kiin cho s dién giai riéng ting he sb.
Viéc loai trir cac bén 1am giam ao hoi nay sinh nhitng rong quan nay va viay né lam cho
viéc dién giai c6 y nghia hon.

Piém bit dau cho qua trinh kg bo 1 nhin dién bién c6 k& sb hoi qui it cé ngfia nHit.
Diéu nayduoc thuc hién bing cach nhin vao giaitp-valuecao nlit trong mé hinhréc heong
khéng co6 Bing $. V& trung binh, B s5 trong (ing duoc ky vong din bing khéng, va vi &y
chang ta tin?ing kit cir thién Ech nao bgay ra do g loai bo 5 1a rat nho. Tur két qua mo hinh
A, chung tadé y rang k¢ sb cho GASPRICE c6 giaitp-valuecao nfat va vi \ay it cé y ngfia
nhat. Do d6, bién nay b loai bo khoi dac trung mo hinh va chung ta hay xelitu gi xay ra.
Dya tréndé chang ta cé thloai bo nhiéu bién hon. Qué trinh naytuoc goi 1a Pon gian mo
hinh dwa trén b liéu.]

Ramu Ramanathan 29 Thuc boan/Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Cac phrong phaptinh hrong Nhap mon kinh té lugng véi... - 5" ed.
Bai doc Ch.4: M6 hinh ki quy Wi

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

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
nodel sel ection statistics, 8 have inproved.

[Luu y ring #it ca 8 rang bac lva clon m6é hinhda duoc cii thién, ngha 1a, gam di. Ciing
vay, viéc loai bo GASPRICEGA cii thién d6 chinh xac ¢a cac & sb con hi bang cach lam cho
chang c6 y ngia nhéu hon — ching han, hing $ va DENSITY. Bén c6 ¢ 6 it y ngha nhit,
ngha 13, gia tf p-valuecao nlit, bay gir |a FARE. Nhrng vé xe buyt la 6t thuéc do gia @
ma theo cach néi ly théy kinh # 1a mdt yéu t6 quan tong aia nhu éu. Do d6, ching ta
khéng nén lai bo n6 ngay é khi gia ti p-valuecho &ing ching ta c6 thbo. Do vy budc ké
tiép la laai bo LANDAREA, bién c6 gia ti p-valuecao nfat ké tiép.]

MODEL 3: OLS estinmmtes 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. (sgnmmhat) 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

Ramu Ramanathan 30 Thuc boan/Hao Thi



Chuong trinh Giing cay Kinh t Fulbright Cac phrong phaptinh hrong Nhap mon kinh té lweng véi... - 5" ed.

Bai doc Ch.4: M6 hinh i quy bji
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 sel ection statistics, 8 have inproved.

[Bién DENSITY dé gia ting dang I6. Tuy nhién, bdn FARE c6 gia frp-valuela 49%, qua cao
khéng tté chap nhin duoc véi bt cir mac y ngha hyp ly ndo.DPiéu nay @i Y ring, Wi su c6
mit cua cac bén khac, gia & co thé khénganh hrong 18n nhu 8u di xe buyt. Néi cach khac,
khi c6 nhu &u di xe buyt, ngroi tiéu thy c6 the khéng nlay cam Iim v6i gia ci. Do \Ay, loai
bo FARE la én thiét va xemdiéu gi xay ra.]

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

VARI ABLE COEFFI 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. (sgnmhat) 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 ing md hinh 4 cé cécitthong ké lra chon md hinh thp nhit va #t ca cac k& s5 déu
c6 ngha rt 16n. Ging Ay, cac & sd ddi voi INCOME, POP, va DENSITY khéng khaoiv
cac ¢ s5 gitta md hinh 3 va mé hinh 4. Viy sy thién Bch trong véc loai bd FARE khong
qua nghiém tyng.

Vi loi ich aia ar hoan fit, thit ddngdé xem md hinh 1 nhmot mé hinh khdng @i han
va Md hinh 4 nfr mot mé hinh gdi han vadeé thuc hién mot kiém dinh F-testdé kiém tra xem
liéu cac & sb cia GASPRICE, LANDAREA, va FARE l&6ng thyi khac wi khéng. Két qua
choo dudi day.]

F(3,33): area to the right of 0.315845 = 0.813800
o Bang 4.4 (Tép theo)

[Gid thuyé’t khéngddi véi kiém dinh F Wald phat bdu ring cac B 5 cua tt ca cac bén bi loai
bo déu bing khéng, ngta 14, & s6 B = B = B = 0. Vi gié ti p- valuetrong trong hop nay la
0.8138, giéa trnay cao trong4i ci tiéu chén hop Iy ndo, ching ta khdngétac kb gid thuyét
khéng Sir dung tinh toan va plong trinh (4.3), kim tra hi tri thbng kéF cho cac kin bi loai
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bo d& choo trén la 0,315845u y ring md hinh 1 1a md hinh khdng ¢i¢i han va mé hinh 4
la mé hinh ghi han di véi kiém dinh nay). Saudé dung Bng F véi mac 10%dwoc cho trong
Bang A.4c va kém tra hi ring ban khong tlé bac b gid thuyet khdngs mirc 10%. Vi iy, cac
hé sb cia FARE, GASPRICE, va LANDAREA thidng thoi khéng c6 ngta & mac nay. Dra
trén #it ca cac rang béic, mé hinh 4 dong nhr 14 “tét nhat” va dugce chon nhr 1& md hinh céi
cung cho vic dién dich.

Céc ¢ b cua thu nlap, kich throc dan 6, va mit 46 dan é co y nghia rt lon. Ly
thuyét kinh # chun cho &inganh hréng thu nfip l1én nhu &u ddi véi bit cir hang héa nadéu
dwong, nhrng ke s6 wéc leong aia INCOME thi hi Am. Biéu nay, khéng gay ng nhién, @i y
rang di xe buyt la nét loai hang héa “thp cip”. Khi thu nHip ting I&n, ngoi ta cé khuynh
hudng sr dung xe toi dé di chuyén, va vi iy lugng di xe buyt § giam xubng. Néu thu ntap
dau ngroi tang 1én khang 10040 la, thi, ¢ trung binhdi xe buytduoc ky vong giam khaing
100|43,|, ngha la, khang 20,13 ngan ngyi mdi gio. Nhe ky vong, & s6 cia POP va
DENSITY duong. Noi cach khéac, khi kich déc dan $ hay mit do dan $ ting 1én, thi c6
nhiéu ngroi di chuyén bing xe buyt kn. Tuy nhién, ric du gia tf sb caa DENSITY #t nhay,
nhung ddi vai POP thi i khéng i vi né I6n hon 1 (chi y #ng ¢ hai DENSITY va PORtéu
dugc do lrdng cuingdon vi). Pidu nay @i y mot kha nang dic treng sai mé hinh.,

Khi uéc lugng cac mi quan § nhu du, ngroi ta throng dit cau ki liéu nhu @u “co
gian” hay “khong co giandoi véi gia ci va thu nlap. Viéc tra 161 cho cau bi do doi hoi usc
lwgng Moi quan 1§ phi tuyen tinh, ndt cha d¢ dugc khao sat chi #t ¢ Chueong 6.]

Ung dung: Sw tham gia lec lweng lao ddng aia nir giéi

Ung ding thr hai xuyén sét dugc dungd day la nghién gu kinh € luong xacdinh ty 1& tham
gia luc lwong laoddng aia nir gigi — phan tram nix gidi trén 16 twi trong luc lwong laoddong
thuc sr dang lam véc hay tim véc. DATA4-5da md & trong phu luc D trinh bay é liéu diéu
tra dan 8 nam 1990 cho 50 bang trén &hibién (bién dau tién 1a bén pha thuc):

WLFP = Ty & 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 = Mrtc lwong trung v (hgando-la) aia nam
EDUC = Phan tram 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 = Phin trim dan 8 thanh th trong nréc
WH = Phan tram phu nit da téing trén 16 tai

M6 hinh kinh € luong dung 4t ca cac bén giai thich nhr sau:
WLFP =B, + BoYF + BsYM + B4EDUC +BsUE +BeMR + B/DR
+ BsURB +[3gWH +u
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Truéce khi thrc ar uéc lwong mé hinh, \ic thao luan cac du caa cac i sb hoi qui ky
vong la ét hiru ich. Sr théo luan dugc rat ra dra trén “ly thugt kinh € twong phin véi “ly
thuyét kinh € lugng”. Ban doc c6 the tham kho bai vét caa O’Neill (1981), Kelley va Da
Silva (1980), va King (1978)¢ biét thém chi tét vé vai ly thuyét nay.

YF: day 1ado do luong tién tra cho ngroi lao dong nir, ta ky vong né cé hu tng
duong 1&én bén WLFP. No6i cach khacirbng cang cao, ingidi cang tham gia ladong. Tuy
nhién, ta nén nhrang ly thuyét laodong néi iing “hiéu ting aia thu nAp” 1én laodong la am;
nghia la khi thu np ting, ngroi lao dong mong mdn the nhan ln (it viéc). Voi tién quong
hién hanh, hu tng nay cé th yéu; va dodo, khi can Bng, ta K vong bén nay c6 B s
duong.

YM: Khi nguoi chéng 1am ra #n nhiéu hon, ngroi vo khéng én lam visc nhiéu. Do
d6, ta ky vong Fe sb nay la am. @ng c6 tit bai vi nhidu phy nix ¢é kha nang chuyén méndt,
cho nén thu ndp cia nam gbi cang cao kiin cang nhiu phy nit tim nhirng viéc nhr vay. Tuy
nhién,diéu nay taaiong dén loai cdng visc va Hu nhr khdng taaiong dén viéc nhiéu pha nix
tham giatrc lugng laodong hon hay khéng.

EDUC: Sr gido dic cang nhiu ngu y cang c6 nkéu ar hoi viéc 1am (mongréc) sin cé
cho rir. Vay, ta ky vong ¢ b nay drong.

UE: Ty Ié that nghiép c6 @ hiéu tng Am va dong. “gia thuyét nguoi lao dong chéan
nan” noi rd rang ty 1& thit nghiép cang cao 1a 6t diu hiéu cho ph nit (va b phan ngroi
thiéu ) biét ring tim viéc 1a cong wc vo ich.Piéu nay lam cho & rdi khéi luc lwong lao
dong, vay hé sd nay c6 du am. Ging co tit cé hiéu tng drong. Néu ngroi chong mat viéc,
nguoi vo ¢o th phai tham gia Iaodong dé bu vao khan tién bi mit. Néu hiéu tng nay khéng
manh, thi diu am § chiém wu thé.

MR: Néu mot phu nix két hén, co ta co Xuuvng c6 it © hoi lam viéc (dac biet khi ho
c6 con) va c6 thgiam mong mén va sr can thiét c6 viéc. Vay ty 18 két hdn cao co té'lglam ty
Ié¢ tham gia la@iong aia nr — WLFP.

DR: Ta ky vong diu drong cho bén nay Wi vi khi ty 18 ly hén cao, nkiu pha nit c6
thé tham giarc lrong laodong ntim tw chu dp cho h.

URB: Tai cac khu wrc thanh th co hoi viéc 1am nhéu hon tai ndng thén. Ta k vong
rang nhing tiéu bang c6 pin dan $§ sdng ¢ thanh th nhiéu hon < ¢6 ty 1¢é tham gia laaiong
nit cao fon. Mit khac, ph nit néng thén cé cku heéng tr sdhng bing nudi tha nudi va gia
cam va lam nking viéc dong ang khac. %y, ho da la nét phan luc lwong laodong. Piéu nay
c6 ngha rang réu mot tiéu bang co danosnong théndbng hon (ngha la it URB), thi g tham
gia laodong nr s3 cao ton, k&t qua 1a ke sb Am. HEu tng sau cuing ¢6 éhduoc xacdinh ch
theo kinh nghim.

WH: Khéng c6 du ré rang § vong tnréc cho bén nay. Neu phu nir da mauwong doi
khong gbi chuyen mon va tim o viéc nhr gilip viec hay qun gia, ta B vong diu am cho A
so nay i vi ty € phy nit da téing (WH) cao bn thi $ phy nir da mau thp hon. Ging way,
néu phu nix da téing trong d6i giau co, kv c6 thé khéng tham giaulc lrong laoddng. Piéu nay
cing € din dén diu &m. Neu nhirng gi thiét nay khongdlng, Kt qui 8 1a diu drong hdic
bang 0.

Bang 4.5 cho thy két qua chay may tinh tng ptin v6i nhitng chi thich (xem Fin 4.5
Thue hanh May tinh). Dung dong trinh Bi qui caa chinh kn va DATA 4-5d¢é mé phong
cac Kt qua. Saudd nghién éu ki cac Kt qua truge khi tién hanh tp.
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O Biang 4.5 Két qua chay may tinh tirng phdn c6 cha thich § 1& tham gia hrc lweng lao
dong aia nir gidi

[M6 hinh Wi tat ca cac bén (thuong dugc xem [& mé hinh “bn rira chén”)]

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 1T
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 ip cao va la cac &h uu tiénde loai ra khoi mo hinh. Bay gi ta
bo cac bén mbi 1an mot bién, bit dau véi mr, cé gia ti p cao nht]

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 IO
2) yf 1. 0671 0. 3645 2.927 0.005497 (1T
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3) ym -0.1984 0. 2987 -0.664 0. 510097
4) educ 0. 2582 0. 0709 3. 643 0. 000734 [11J
5) ue -1.5910 0. 3076 -5.171 0. 000006 [TT]
7) dr 0. 3916 0. 2354 1. 664 0. 103626
8) urb -0.0876 0. 0311 -2.814 0. 007420 [11J
9) wh -0.0851 0. 0391 -2.175 0. 035271 [
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, p-value was highest for variable 3 (ym.
O the 8 npdel selection statistics, 8 have inproved

[Bo bién ym, & bén van con gia trp cao, va chi yang bay gi dr tro nén c6 y ngta ¢ mic 10
phan tram]

MODEL 3: OLS estinmmtes 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 [TT]
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 st at. 1.668 First-order autocorr. coeff 0. 165

MODEL SELECTI ON STATI STI CS
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SGVASQ 4.58112 Al C 5.21282 FPE 5.22248
HQ 5.77222 SCHVARZ 6. 81281 SHI BATA 5. 0429
v 5. 32688 Rl CE 5.47189

O the 8 npdel selection statistics, 8 have inproved

[Dung M0 hinh 3 1am md hinhgjihan va M6 hinh 1 lam m6 hinh khongsghan, ta c6 th thuc
hién F-test. Kt qua cho nhr sau.]

F(2, 41): area to the right of 0.318535 = 0.728997

[Dung mjt may tinh, tirc hién thng ké kém dinh Wald khi b cac bén ym va dr.Gia thuyé’t
khéngcho kém dinh nay 1a Bz = B7 = 0. Nhr trén, gia tr p 1a x&c shit cua sai im loai | néu ta
bac ® gia thuyét khong Vi 0,279 la qua cao chcﬁlbcu maic y ngha hop ly nao, ta khéng nén
bac b gia thuyet khdngma thay vaaté két luan ring ym va dr cung khéng cé y righlién Kt.
Ban nén cling minhdiéu nay king cach dungdng F trong Ph luc A.4c Wi mac y ngha 10
phan trim. Tat ca cac ti thbng ké clon lya mé hinh 14 thp nHit trong M6 hinh 3. D@0, ta clon
M6 hinh 3 1a mé hinh di cung “tt nhat” dé khao sat tép. Bé giai thich cac Kt qua, xem bai
doc.]

Trong M6 hinh 3dugc chon 1a mé hinh céi cung “tt nhat”, diu dwong tai bién YF chi ra
rang “hiéu tng duong cung B ngroc” I&n laodong — ngfia 1a, khi tén lwong ting ngroi lao
dong thich thr nhan lon va it tham gia vaort lwrong laodong — 1a yu. Moi diéu khac nix
nhau, trong aia mot phy nir tang 1én $1.000 thiytlé tham gia laagiong aia c6 tadugc ky vong
ting trung binh 0,849 @h tram.

Tién lwong aia nam gi (YM) d& khéng c6 y ndla. Diéu nay c6 th bai vi bién nay
dugc lién Kt chat chg vai bién YF va b bao @p boi hé sb cua bién YF.

Nhu da ky vong, gido dc tang lam cho nkdu pha nix tim viéc hon. Ty 18 phu nix tot
nghiép trung hvc ting 1 phn trim 5 tang ty 1é tham gia laatong trung binh 0,249 ph tram.

D4au Am @a bén UE xac n#n cho “gi thu>ét nguoi lao dong chan an”, néi rd Eng khi
ty 1& thit nghigp cao, ph nit dang tim véc co tfé chan @an va oi khoi luc Iu:ong laodong. Mac
quan tong aia k¢ s nay hoan toan cao. 8i UE ting 1 ptan trim ddng nghia Wi ty 1é tham gia
lao dong WLFP gam trung binh 1,678 pim tram.

Ty 1& ly hén c6 du deong. Trung binh,st1é ly hdn &ing 1 pln trim < ky vong lam cho
ty 1é tham gia laaiong WLFP ting 0,434 phn tram. Tuy nhién, ¥ & két hon (MR) khoéng c6 y
ngha v mit théng ke.

Hé s6 am @a bén URB (-0,094) x&c nin luan diém true day ring dan 8 noéng thon
cao (nghia 1a, URB tlip) c6 tte 1am cho WLFP caodi vi phu nit néng thdn lam nku céng véc
ddéng ang va ndia la tham giauc lrong laodong.

Phan trim phu nit da téing ting 1 pfn trim [am cho ¢ [é tham gia laadong nir giam
trung binh 0,096 gn trim.

Gia ti R’ cho bét chi khoang 74 plan trim thaydoi trong ty & tham gia laaiong lién
bangduoc giai thich i M6 hinh C. \y, ta c6 tlé bo vai bién dé taing khi nang gii thich aa
mo hinh. Tuy nhién, liéu chéo gira cac bp cho raR® thp la hoan toadic trung. Boi vi dir
ligu theo chdi n6i chung nhiu lan phat trén qua nirc, cAc M6 hinhwh trén d ligu nay co
chiéu huéng chodd thich kyp mot cach trong dbi. C6 thé thiy diéu nay qua gia trcua R’
(0,999)ddi véi ham tiéu dungiuoc trinh bay trong Vid 4.11. Wi dit liéu thém vao, ta cé éh
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c6 sr giai thich 6t hon \é ty 1é tham gia laaiong aia ni gisi. CAc bén c6 tié tinh dén khi hi
qui nhr sau:

1. Quy mb giatinh, t & sinh gin, va $ tré em dréi mot “ngudng” tudi; cac yu t6 nay co chiu
hudng lam gim oo hdi viéc lam @ia nix gisi.

2. Mot bién do lwong $ phu nit t6t nghiép dai hoc.

3. Phan phi tudi cua nir gioi

4. Tro cAp tra cho phu nit doc than c6 & em; yu t6 nay c6 ti khién cho phu nir di lam haic ¢
nha (Tinh 8n cé dia ar chim soc hang ngayiiag cé cung Héu ng)

5.Do do thé hién ar khac nhau gia cac vung; ving trangatrva vang cdng nghp co tré cé cac
kieu hanh vi khac nhau.

Nhitng nhan xét quan trong khi dién giai cac hé sb hdi qui

Khi didn giai cac k& s5 hdi qui wdc lwgng éin phai that than trong. Turge hét, diu caa
mot hé sd hdi qui c6 the trai ngroc v6i nhitng gi an ky vong bandau. Néu hé sb khéng co y
nghia & mat théng ké (nglia 1a, lan khong ti bac B gid thuyet khéngcho #ing h sb bang
khéng), thi & sai diu 1a khéng thich ¢p bai vi vé mat théng ké, gia trbang $ c6 tit mang du
dwong hagic &am ngang nhau W@ don thuin 1a tinh & ngiu nhién kn thuduoc diu sai. Trong
c&c nfan xét c6 chd thich trongihg 4.4, tadd néi ro ndt 5 1y do hyp 1y dé loai bo mot bién c6
mot hé sb khéng c6 y ngta (dén giai dé hon, y nghia hon va chinh x4c dm). Trong ndt truong
hop nhr vay, don gian la ban nén b bién $ ra vaudsc lrong lai m6 hinh \bi sy tin rang do thién
léch aia bén vira loai bo 1a khéngdang K. Nén cha y ang khi b mot bién ra khéng c6 nga
ban néi bén d6 khéng cé Hu tng 18n bén Y, ma phi hiéu 13, mpi thiz khac nly nhay bién
dang bandén khong cé Hiu tng riéng lé. Hiéu tng aia néduoc thé hién qua g hién dién cia
bién khac cotong quan (Chong Ké tiép s dé cap nhiéu hon)

Khi quyét dinh chon sr y nghia hdic khdng @a mjt thong $ hdi qui, mdt cau hbi dang
quan tam la “\6i mac gia ti nao @a p ta choang la caodé bac b gid thuyét khéngcaa hiéu
ttng 0?” Hiu hét cac nha phan tich dungmm5 phin trim (haic 0.05) lam chin. Mic va thich
cua ca nhan téi la 10 ph tram. Mot uu diém khi ding gia frcao ton 1a c6 nhéu bién duoc gir
lai trong md hinh bin (giai thich vi saaday la tinh hdng), do viy giam bit c sy thién Bch nao
cua bén b di. Khéng gbng nhr nhiing thi nghém y hoc, khi ma saidm c6 tté tra gia it dat,
hanh vi kinh & phai chiu nhiu yéu t5 khéng clic chin, va dodé mac dung sai phi cao ton.
Tuy nhién, gu o mau (n) 1a At Ion, ta nén dung giaitp ngit hon. Boi vi khi n I6n, cacdd léch
chuin s nho, lam cho Au hét moi hé b déu c6 y ngiia.

Ta nén lam gi éu ke s c6 diu ngroc c6 y nglia V& mit thong k&2 Ta nén tim cau aji
thich. Lay vi dy, trong vi di 4.1 & gi& nha, ta phat &m nhiing diu &m khac thong aia 2 bén
BEDRMS va BATHS. Tuy nhién, theo y righhop ly coa mt hé sd hoi qui — ngha la héu tng
tirng pHin, khi 4t ci cac bén khac khéngisi gia tri — ta thy ring cac B sd am xét cho cung 1a
khéng qué nac nhién.O vi du thir hai, trong mé hinh dudh xe buyt trong Pim 4.6 (xem Bng
4.4), ta phat l#h hé sd thu nHip c6 du am, trai ngoc véi diéu moi ngudi thuong ky vong.
Trong trong hop nay, ta cé thdi dén mot sy giai thich hop |y khi nhan thiy rang diu am cho
biét du lich xe buyt la rat “hang héa thp cip”. Chuong 5 cung &p nhing vi di khac @a cac
truong hyp ma ta Bt gip nhiing diu khac throng vadé xuat nhirng bign phap % ly. Cac vi di
nay néndugc nghién ¢u ky ludng.
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M6t luu ¥ quan tong khac la phi chu ydén cacdon vi do cia cac bin khi dién giai cac
gia ti bang $ cia cac k sd hdi qui (xem Pln 3.6 \é chu;én ddi don vi dé nhé lai). Ban ding
that than trong khi dén giai nhitng bén dugc thé hién bing phan & hoic phan tram (vi dy, ty 1€
that nghiép va 1ai sét). Néu ban thuc hién de an thrc nghém aia chinh Bn, nhin chung nén
tranh ding phan & hojic ty 1¢ ma hay béu dién nhiing bién nhr vy theo plan tram. Ly do i vi
S8 dé dang lon khi dién dich héuung aia 1 prﬁn tram thay vi 0,01 tha;iol trong 1 bén . Tuy
nhién, trong mt bai viét thyc nghém nhadiéu tra nghién ¢u c6 tte biéu dién vai bén dudi
dang ty I¢. Trong nliing tnrong hop nhr thé, phai that than trong khi dén dich cac gia frbang
s6. O phin nay, lan doc < hiéu hon khi xem 4i sy dién dich aia cac B sb udc lugng aia cac
bién dang pHin tram trong vi ai tham giarc lvong laodong aia nir gidi vira moi thao luan.

0 4.8  Vidu thuc nghiém: Ty I di trG rong va chat lweng cudc Hng

Liu (1975)da nghién &u moi quan f¢ gitra sr thaydoi ty 18 di trd rong gira cac bang va &t s
cac bén giai thich, trongdd gom “chat lvong cuwpc 5ng”. Dir liéu chéo trén 50 bang, va md hinh
co ban dugc dung nlxr sau:

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

MIGRATE = Ty I¢ di trii rong gira nim 1960 va 1970 (schuyén dén trr sb chuyén di chia
cho dan §)
QOL = Chi sb chit lugng cuc sHng
= Chi s thu nHip bang trén thu riip qubc gia
= Ty lé gitta $ viéc lam dia bang trén&viéc 1am quc gia
IS = Chi sb tinh tmng ca nhan
ES = Chi ) tinh tang rén kinh €
AP = Chi s sin xuit néng nhgip
ED = Chi sd phét trén gido dic
HW = Chi s tro cip phuc bi va chim séc gc khoe

Dva trén nitng ch tiéu dugc phat trén bsi Uy ban Mic tiéu Qéc gia @a Chi tich
Eisenhower. Liuta xay dmg mdi chi s liét ké nhr trén. QOL la trung binhdshoc aia cac ch
sb khac @a chit lwgng cuc $Hing. Bang 4.6 c6 cac hsd udc lugng va cac thng ké lién quan
cho ndt s mé hinh Bi qui boi lién két ty 1& di trd wi cac ch sb chat-lugng-cwe-dng. Bé
thuong thrc bai nghién gu vé di tri aia tac gi, sinh vién nértoc nguyén bn bai viét. Mic du
nhitng chi dé dé cap trong clrong nayda dé hiéu rd cac md hinh va cadtkqua, ¢ day ta ch
trinh bay témit cac Kt qua nay.

Tac gi da khong cung ap thdng tin cacdng binh plrong pfﬁn du cho cac mé hinh, va
do \dy ta khong th so sanh cac mé hinfilg cach dung céac tiéu cﬁmchungdaduorc trinh bay
trugc day. Po thich lyp co thé duoc danh gia chboi R*. Ta kru y ring thu nlp va visc lam
ban than khong gi thich Hit ky sy thayddi nao trong bin di tri. Gia tf cia R’ 1a am trong M6
hinh 2. QOL & than gii thich khding 6 plan trim thayddi trong bién di trd. Neu thu nlap va
viéc lamduoc thém vao QOL (M6 hinh 3R’ giam mot cAchdang K. Piéu nay ham ying 2
bién nay Bu nhr khéng théc vé mé hinh. Trong Mé hinh 4, tacagioai trir Y va E. Tatu y
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rang, khi lai b yéu t6 phic bi va chim séc &c khose (HW), moi bién chit-lugng-cuwc-sdng
khacdéu cé y nglia haic hau nhr cé y nghia g mic y ngha 5 ptn tram. Bai vi HW khéng cé y
ngha trong cac md hinhdthon nén b bién nay ra varéc leong lai md hinhdé uéc lwgng cac
hé sb con hi hiéu qua hon. Nhung tac gi d& quiét dinh gir bién < lai dé tranh s thién Bch cé
thé c6 aia bién bi bo di.

Tat ca cac bén chit luong-cubc-sing cé du ky vong drong khi lcai bo bién phat trén
gido dic (hu am @a bén HW c6 te bé qua Wi vi né khdng cé y ngla v mait théng ké). %
hop ly caa Liu trong cac & qua khac throng nayduoc tai dén lai ¢ day (Liu, 1975, trang 333):

O Bing 4.6 Twong quanwéc lweng giira Di tri va Chit lweng dia cubc sHng

Bién doc lap M6 hinh 1 M6 hinh 2 M6 hinh 3 M 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: C4c gia trtrong () la thdng ké t
Ngudn: Liu (1975), Tai bn véi sy cho phép ¢a Hiéu truong va Idi vién aia tnrong Harvard

Truée hét, trong khi s di tra 1a bén dong thi bén gido dic dai dién cho khai iim tinh. Biéu nay
dan dén mot tién trinh hgu chinh can Bng gita khji nguoi duoc gido dic va dong di traai My,

ngha la nhiing bangiugc biét 1a co & phat trén gido dic dang K dang xut khau nhanrc ¢6 trinh
d6 cao sang nimg bang ma nhanrt c6 K ning cao trong dbi khan hém va Kt qua 1a, di dan cé
trinh do cao tim ty & nhitng bang nay & hoi nghé nghiégp nhiéu hon cing nhr nhiéu céng vic

thichdang lon. Thr hai, nhing di dan khéngtong nhit vé qua trinh gido gk, va quyt dinh di trd
cia hy thuong b tacdong byi ban bé hay ngoi than ti noi dén, nhirng ngroi nay throng c6 cung
trinh d¢ gido dic nhr ho. Hé qué 14, nhiing bang c6 ¢ dan khongiong ntit vé trinh 6 van hoéa thi
ky vong € c0 t 1€ di tr0 rong cao én nhing bang tong dbi dong nHit. Tuy nhién, &n phii nghién
ctru bo sung théndé danh gia hu ting aia bién gido dic nay 1én g di tra.

049  Dran thec nghiém
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Néu dy &n thrc nghém la mbt phan trong khéa be kinh € lugng aia kan, ban nén theo téng
dan trong plan 1.3 va thu thp vai dr liéu. Néu ban c6 thdng tinda cac bén, ban nén nlp di
liéu vao may tinh va dc rang dr liéu duoc nhip mot cach chinh xac @u ban dang dung
GRELT, haydoc sach kréng din dé sip dit file dir liéu cza chinh kbn). Saud6 ban co thé the
mo hinhdau tién, lai bo cac bén va thrc hién kiém dinh Wald, va k tiép ap ding ky thuat don
gian hoa mé hinheh trén d liéu dé khir cac bén. Tuy nhién it ca cac lrée naydon thiuiin la
dé thuc hanh va Hiu rd thém nking chi d& duoc d cap trong clrong nay. Bn khéng nén quéa
xem tong cac Kt qua, boi vi can phii c6 nghién ¢u ly thuyét dang I truée khi dam nhan mot
mé hinh y ngka va phan tich.

Tom tit

Trong m6 hinh &i qui tuyén tinh ki, bién phu thude (Y) duoc i qui dua vao k bin doc 1ap
X1, Xa,..., Xk. X1 thong throng dat 1a 1 dé cé th bao gp mot b hang tungdd gbe khongddi.
Nhu truforc day, thi tuc OLS arc tiéu tng binh plrong sai $ P va cho ra k ptong trinh

chuin. Nhitng phrong trinh nay néi chung duy Ahduoc giai cho cac B sd, véi diéu kién la $
guan satdn hon k.

Udc lugng khong thién dch aia phrong sai sai & (0%) dugc xac dinh bi &% =
6° = (L) /(n—k)- Vi gid thiét ring $ hang sai § w 1a phan phi doc 1ap vadong nhit nhu

N(0, 0, tri théng k&[(n — k)&°]/ o’ c6 phan péi chi binh plrong wi n-k bac tr do.

bo thich lyp duoc do lvong theo ndt trong 2 céchugng duong. Tu phmng trinhudc
lugng, pran dr dwocdo la § =y -3 -B,X_ -...-f3,X_. Tong binh plrong sai 8 (ESS) la

Y7, va bng binh plrong toan phn (TSS) lay (Y - Y)’- 6 léch chin hoi qui duge xacdinh
boi & =[ESS/(n —k)]" cO the so sanh &i &, =[TSS/(n—1)]"” dé thiy do bién giam nhr thé

nao. Mot do do luong khong & do don vi dugc xacdinh ki binh phrong R ¢é hiu chinh (ky
hiéu bang R?), duoc tinh nhr sau

§2:1_ESS(n—1) =1—n_1(1—R2)=1—G(n_1)

TSS(n —k) n—-k TSS

R’ c6 the duoc dién giai 14 sy thayddi cua Y, duoc giai thich bysi mé hinh. Khéng ding
R?, bing 1—(ESS/TSS)R® ¢6 tinhdén sr danhddi giira ar ting thém éa R do bién dugc thém
vao va & giam di trong céac Ac tur do.

Trong chrong nay, ta @ng thio luan 8 tiéu chén khac nhauté chon cac md hinhdt
nhat. Mot md hinhdon gian hon dugc uva thich vi (1) 8 gop qua nhéu bién lam chodd chinh
xac trong ddi cua cac B s rieng B kémdi (s& thay chi tiét hon trong chlrong K tiép), (2)
Thém céac Hin ddng nghia Wi giam bac tr do, 1am cho k& ning kiém dinh kémdi, va (3) ot
mé hinhdon gian hon thi & hiéu hon mot md hinh plic tap. Tiéu chdn chon lva mé hinh c6
dang aia ng binh plrong sai § nhan i hé s bét loi, hé sb nay phi thudc vao tinh plic tap
cua md hinh. Mt md hinhduoc danh gia 1adt hon néu céac ti thong ké tiéu chén trong plin
lén cAcdic trung cé gia tr thap hon. Tuy nhién, trong vai dng hop dic biét naodé, mot hay
vai tiéu chidn tré nén khong an thiét.

Pé kiém dinh mot hé sb riéng k& (B) khac khong rot cach y ngia hay khéng, tréc tién
ta tinh tiong ké t (), 1a t sb cia b8 sd woc lwong Wi d6 léch chuin uéc luong. Neu [t > t i
(0/2), v6i t 1adiém trong phan pbi t voi bac tr do n-k theaid xac sét dé t >t bing mjt nra
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cua mic y ngha a, thi gi thuyét khéng H: B = 0 b bac B va gi thuyét Hy: B # 0 dugc aing
cb. Néu gia thuyét cing & dugc kiém dinh mbt phia, ta thutwoc £ ma ving bén pii cia gia
tri nay king Wi mic y ngha. VAy ta bac b Ho va chip nhin B> 0 réu . >t haic <0 réu t
<-.

Dé ap ding phrong phap p-value, wocC tién tinh toan 2ih vung bén pdi cua [tc| trong
phan pI@I t véi bac tr do n-k. Bac b Ho néu gia ti p nhd hon mic y ngha, va Kt luan rang ke
so cO y nghia.

Dé kiém dinh b hé sb hdi qui cé king khéng hay khong, ghthuc hién kiém dinh F-
test, condugc goi 1a kiém dinh Wald. Gi thé hon, dé kiém dinh Ho: Bms1 = Bms2 = . . .=Pxk = 0
dbi lai gia thuyét rang c6 it nlat mot hé s khac khong, wéc tién taudc lwong mé hinh khéng
gigi han (U):

(U)  Y=B1+PBXo+ ... +BmXm + BmeaXmezr+ ... #BXk + U
Tiép theo ta b k-m bién cui cuing vaudc leong 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 hup chra hiéu chinh. Gi thuyét khong b bac b néu R > F im. nk (@),
trongdé F ladiém trong phan pi F véi k-m va n-k lic tr do theod6 xac sét dé F> F laa
(vi du, 0,05 hac 0,01). Kém dinh Wald khéng #n thuc hién néu chi cé mbt hé sb hdi qui bi
bo ra khvi md hinh. Ly do vi mt kiém dinh t-test trén &b twong ung 1a trong dwong.

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 cachubng
duong. Thong ké t dra trén & hop tuyén tinh @a cacudc lwgng cé e tr do n-k va co th
dung trong kim dinh t trong tr nhe dya trén 1§ sb hoi qui riéng B. Haic t hop tuyén tinh c6
thé duoc sap nAp vao mé hinh va tre hign kiém dinh t hdic F-test.

Khoang tin @y cho cac B s rleng E twong tr nhe nhiing diéu rat ra & Cheong 3.
Khoang tin dy cho dr bao Y = [31 +[32X2 + ,,,+[3ka dé dang céduoc bing cacudc luong
mot md hinh cé &addi nho.

Nén tranh “khai thacidliéu” khong dn than dé tim “d6 thich typ tt nhat” boi vi diéu
nay throng din d&én ar ching minh ©a kit ky gia thuyét nao ma ta nghién tuy nhién niing
ching minh nhr vay c6 thé trai ngroc. Khong nén apwhg mu quang nimg cH tiéu arng nhic
ma khéng xéttén ly thuyét haic ar hiéu biét caa hanh vi o ban.
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Hé qua cia viéc dua vao ndt bién khong lién quan (nga 1a bén cé K sb hdi qui bing
khong) nhr sau:

1. Céc k& s5 hoi qui uéc lvong do dung md hinh sai vaing dr bao dra trén caaréc luong
nay |a khong thiénsth va nlat quan.

2. Nhinguéc luong 1a khéng Hiu qua va khéng phi uéc luong khdng thiéndch tuyén tinh
t6t nhat (BLUE) boi vi wéc lwong dra trén md hinlding 1a BLUE.

3. Nhing kiém dinh aia cac gi thuyét van hop Ié boi vi cac phlrong saiuéc lwong ding
khéng thién dch. Tuy nhién, ki ning kiém dinh b giam. N6i cach khac, khning chip
nhan mot gia thuyét sai Bm (sai km loai I1) 1 cao fon khi dung méd hinh sai.

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

1. Céc k& sd hdi qui uéc lugng do ding mé hinh sai va cée bao dra trén caardc luong
nay |a thiéndch va khéng nit quan » ,

2. Phrong saiudc lugng ding thién éch, va dod6é cac kém dinh aia cac gi thuyet khong
con hyp lé.

So séanh niing k& qua theo ly thut giita viéc thém bén khong lién quandi viéc loai bo
mét bién quan tong, ta quan sat fly cé sr danhddi. Sai $ dic treng aia viéc thém bén vao
lam cho céaréc lwong khdng hu qua, cho du la khéng thiérédh. Dang sai § cia viec bo
bién ra lam cho caadc luong va cac Km dinh cac gi thuyét thién Bch. Bsi vi chua thé biét
mdi quan 1§ thuc, ta |am vao tinh thkho khin dé chon cong thirc thich kyp nHit. Mot nha
diéu tra nghién gu cho &ng tinh khéng thiénéth, tinh thich bip va tin @y cua cac kém dinh
la quan tong thi $ giir mot bién khéng lién quandn & nHin hu qua caa viéc loai bo mot
bién quan tong. Ngroc lai, néu mot nha nghiéneu khéng tié chdp nhin cacudc lwong khéng
hiéu qua, thi  thich lai bo cac bén khong lién quandn. Ly thuyét kinh & va sr hiéu biét
hanh vi @ ban theong gitp ich trong tinh thkhoé khin nhr vay. Tiéu chan lya clon md hinh
duoc thao luan trudc day ding c6 tie giap ich. Cac Kim dinh aia cacdic trang (Chrong 6)
ciing € giup ich.

Bai vi sb hang khdngddi bao dp nhitng hiéu tng trung binh ¢a cac bén bi loai bo, nén
nhin chung khéng nénstsd hang nay ra kbi dic treng, ngay & khi nd ét khong cé y ngta
va / haic c6 diu khong nlr ky vong.

Thuat ngir

Adjusted R Binh phrong R c6 héu chinh
Akaike information criterion (AIC) Tiéu chun théng tin Akaike (AIC)
Data-based model simplification bon gian héa md hinhh trén d liéu
Finite prediction error (FPE) Sai $ du béo hiru han (FPE)
F-test Kiém dinh F-test

Generalized cross validation (GCV) | Tinh hyp 1é chéo suydng (GCV)
Hedonic price index Chi sb gia hrong thy

HQ criterion Tiéu chuin HQ

Joint significance Y ngtia lién Iét

Nodel in deviation form M6 hinh¢ dang sai éch
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Multiple regression Hoi qui boi
Omitted variable bias Thién Ech aia bén bi loai bo
Restricted model M6 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 trung
Unrestricted model M6 hinh khéng ghi han
Wald test Kiém dinh Wald

4A PHULUC

Céac Két Qua Tinh Toan Khac

4.A.1 M6 Hinh Hdi Quy Ba Bién

M6 hinh i quy 3 bén dién ta méi quan 1§ giita bén pha thusc Y véi mét hing $ va hai bén
doc lap Xz, X3. M6 hinh chinh thc duoc cho nhr sau:

Y =B1 + BoXez + BsXz + Uk (4.A.1)
L4y trung binh ndi s6 hang aia md hinh, ta céuoc:
Y = B, + Bziz + B3X3 +tu (4.A.2)

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

Yt = BX2 + BaXiz + @ (4.A.3)
Trong dé y,=Y,-Y, x,=X,-X,, x3=X;3-X;, Va e, =u, —u. Cac ky tr & dang chi
thuong dién ta gid ti sai beh gita bién véi gid tri trung binh tong tng aia bén d6. Loi diém
trong viéc bicu dién mé hinh d6i dang sai éch la chi con hai théng&can dugc uéc luong B2
vafs). Néu B,, B,, vap, la gia ti woc lwong aia k¢ sd twong quan Bi qui, B, dugc uéc hugng
nhu sau:

B, =Y -B.X, _Bsys
gia ti uéc lwong cia  du 1a
LAjt =Y, _[A}1_[A32Xt2 _ésxts
Nguyén fic OLS € lam arc tiéu hod éng binh plrong sai 8 ESS =3 u,”theo B, , B,
, va B,. Pidu nay trong duong Wi viéc orc tiéu hod (khoéng dmng minh)
Zétz =>(y, ~B X ~BsX ). Chodao ham tng pHin theo,, va 8, cia ding thic trén
bang 0, & dang cltng minhdiéu kién trén té thanh
thzét =0= thz(Yt _ézxtz _é3xt3)
ZXtBét =0= ths(Yt _ézxtz —[§3Xt3)
Két qua trén din dén hai phrong trinh nhr sau (b qua chi sb t nh).
ézzxg +|§32X2X3 :Zyxz (4.A.4)
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ﬁ22x2x3 + fi32x§ =) ¥ (4.A.5)
Dung céac ky Hu don gian hon, hai plrong trinh nay c6 thviét lai nhu sau:
B2S: +B3S =S, (4.A.6)
B,Sss+BsSi5 = S5 (4.A.7)
Trongdo
S, =D X5 =Y (X, —X,)° (4.A.8)
S = ) XiXig = D (Kip = X5) (X5 = X3) (4.A.9)
Si= D x5 =) (Xg=X3)° (4.A.10)
S2= D ¥iXe = DY ~Y)(X, = X)) (4.A.11)
Sy =D YiXie = D) (Y = Y)(X 5 = X5) (4.A.12)
Loi giai cho phrong trinh (4.A.6) va (4.A.7) nhsau
B, = (S5 S,5S)/ O (4.A.13)
Bs = (S5 —S2S)/ (4.A.14)
V 6i
A=S,S,-S, (4.A.15)

Céch tinh phong sai @a B, duoc trinh bayy phu luc 5.A.
4.A.2Pp Thién Léch Do Viéc B6 Qua Mt S6 Bién Lién Quan
M6 hinhdung vaudc lugng duoc cho nlwr sau

M& hinhddng: Y, =B, +B, X, +B3sX 5 + U,

M6 hinhudc luong: Y, =B, +B, X, +V,

Céc giéa tr udc luong theo plrong phap OLSI6i véi nhitng thdng 6 trong md hinhréc hrong
dugc cho nhr sau (xem phiong trinh 3.9 va 3.10)

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

Trongdo Sy vaSy2 dugc dinh ngha theo plrong trinh (4.A.11) va (4.A.8). Giaitky vong aia
B, dugc cho i E(Sy) / $2 Vi S 1a khdng ndu nhién:

S, =Z(Yt _V)(XtZ _YZ)zzYt(th _iz) _ZV(th _Xz)
:ZYI(XIZ -X,)
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Vigidti Y co th rat raduoc tir phép tinhdng va " (X, -X,)=0 theo tinh cht 2.A.4.
Thay th Y, tir md hinhddng (vido & qua trinktingdé tao ra Yy):

2 =D (Xp = X)(By +BoX o +B:X g +Uy)
=0+BZZ(Xt2 = X)X o +[332(xt2 =X,)X s +Z(xt2 - X, ),
S hang dau tién king zero rat rait tinh chit 2.A.4. $ hang thr hai nhr sau:
D (Xip = X)Xy = D (X = X)X g = X, + X))
=D (X = X5)? +X,(Xp = X5) =) (X, = X,)?
Vi sb hang tht hai bing zero , va theo céch tinkong tr, ta co:
D X =X )X =D (Xp = 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
=B,S,, +B3S,s + S,

Trong do, viéc ky hiéu déi véi cac $ hang S ding trong tr nhu nhirng $ hang cho trong
phuong trinh (4.A.8) chaién phrong trinh (4.A.12). Vi % va Xz la khéng ndu nhién va
khéng trong quan @i u va vi E(u) = 0 nén ta co:

ES2) =BS5S, +B:Sy;s + ES2) =BoSy, B35Sy,

Theo sawting thic trén, ta co:

£)=P: +B) &
22

Vi B3 20 nén@zsé c6 sai 6 trir khi S;3= 0 — ngfia |a teir khi X, va Xs khéng trong quan nhau.
Diéu nay clirng minh cho phtiong trinh 4.4atuoc sr dung trong cac md hinb day. bo sai $
cua cac bin hi bo quaduoc cho Bing B3 (S:9Sy). Huéng aiado thién Bch phu thuse vao gia
tri &m hay dong aia 33 ciing nhr sy tvong quan gia X; va Xz la thuin hay nglich. Vi @&
mau ting lén ndt cach khong xadinh nén g3, s khong i tu vé B2 (néu S3# 0), va dodo gia
tri wéc luong cédugc & khdng nlt quan.

Tu pheong trinh (4.A.16), ta céB, =Y -B,X,, va dodd E(R,) = E(Y)-X,ER,). Vi
Y =B, +B,X, +BX;+U, nén suy raE(Y) =B, +B,X, +B.X5. Thé gia ti ky vong nay va gia fr
ky vong aia B,vaoding thic trén, ta co:

E(él) =B, +B, X, +BoX5 - Yz[Bz + 53%}

2

- = S
=B, +B3{X3 _Xzﬁ}
S,
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Luu y ring diéu kién cin vada cho Blkhong h thién Ech la {X -X 22 } 0. biéu
2

kién hai bén Xz va X3 khénlg trong quan nhauimg khéngdu dé biao dam cho gia tr uoc
luong aia $ hang tungdo goc khong b thién Ech. Ngoai ra, gia trtrung binh aa X, phai
bing zero. Tr cAc gia t uéc lwong aia B, va B,, c6 thé nhan thdy ring céc gia irnay ding
chiu mot phin cacanh hrong do vic loai bo bién X3. Diém nhin xét nay c6 y nga ft quan
trong va nérduoc nhin manh. Do ¢ qua nay ma gia irsd hoc caa hg s ‘twong quan Bi qui co
thé khac so i nhitng phat bdu trege day. biéu nay chi ra ing cac ¥n dé dit ra cho i§ sb
teong quan khong dHa cac taeiong tnrc tiép aia ble,n trong itng ma con la cac tatbng aia
nhitng bien bi lugc bo nhueng c6 trong quan i cac bén dang xem xét.

Tac gh Kamenta (1986, p. 394)a ching minh &ng ngay @ khi S$3 = 0 thi gia tf
phuong saiudc luong aia B, (sgz) ciing hi thién Ech theo phiagong. Pidu nay c6 ngta la E
) = Var (3,) + Q, trongd6 gia ti Q 1a khdng am. Vi thma nhing kiém tra gi dinh théng
thuong € khongdem hi két qua. Hau qua cho vic luge bd mot bién cé lién quan la kha
nghiém topng.

4.A.3 Chitng Minh Tinh Chét 4.4

M6 hinhudc lugng dugc cho nhr sau

Yi=B1+BoXe2 + BaXiz + %

Tir phueong trinh (4.A.13) va (4.A.14) dugc dé cap lai cing Wi (4.A.15) — gia tr udc luong
cua 32 vafs theo plwrong phap OLS la:

Bz = (Syzs33 - Sy3sz3)/A (4A13)

B, = (5,182 =5,,85,)/ & (4.A.14)
Trongdo

A =8,,Sy3 ~ S (4.A.15)

Dé kiém tra xem gia ir B, c6 H thién Ech hay khong, tadn c6 cac gia frky vong
dungcua Sy, va §z. Mo hinhdung nhr sau (ar6i dang do Iéch):

Y. =Bx, tu —u
Thé gia ti y; tir md hinhding vao trong B, ta co:
Sy, = ZYtth = ZXtZ(BZXtZ +u —U) =P,S,, + S,
ES,2) =B2S,

Vi X 1& khéng ndu nhién héc cho trée va E(S,) = 0. M6 hinhdiing phii duoc st dung vi y
dugc phét ra bi mé hinhdung nay clr khéng plii boi phuong trinhudc leong. Tuong t, ta
co:
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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) va &hvao E(Sy) va E(Sy), ta co
duoc:

E(ﬁz) =[S5B,S,, =Sy;B,S;1/ A =B,
E(é%) = [822[32823 - Sz3stzz] /A=0

Suy ra, gia ﬁrf%z khong b thién Ech va gia tr ky vong aia f33 s8 bang khéngPé ding
la két qua cua tich clt 4.5a. Theo nguyériid luat sb dong thi tinh cht nhit quan & dang
duoc thiet lap.

Tinh toan plong sai aia 3,
Budc tiép theo 1a tinh toan giditphrong sai ¢a f,. Ta co:
Var (S2) = Var 3252 + Si2) = Var (Si) = 0°Sy,

Var (S3) = Var (253 + Sip) = Var (Si) = 0°Sss

Cov (S2, Sz) = Cov B2Sa2 + Sz BoSez + Sig) = 0°S3

Trong viéc dao ham céc & trén, tada sr dung tinh clat khdng ndu nhién @a bién S va Ss.
Ap dung tinh clat 2.4a, ta co

Var(B,) = [S3,Var(S,,) + S2Var(S,s) - 25535,:CoV(S, ;. S,5)]/ 4
= 02[S5,S,, + S$5:S45 — 25355,55,3] / A2
_ 0°Sy o’
SiSnSh Sp- (Sh/Sw)
Do r* = S§3/(SVQZS33)(r2 la binh plrong aia giéa ti twrong quandon giira bén x, va %), phrong
trinh trén co th rat gon lai nhu sau:

0.2

Var(Bz) = m

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