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NHAP MON KINH TE LUONG

1.1 KINH TE LUONG LA GI?

Dién giai theo nghia don gian, kinh té lwong (ECONOMETRICS) lién quan dén viéc
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té, cac dir lieu théng ké l1a chlnh yéu con k|nh té |ll’0‘ng dwoc 1a sw hop nhit cia ly
thuyét kinh té, cong cu toan hoc va cac phwong phép luin théng ké.

MG rong hon, kinh té lugng quan tam dén :

(1) Ubc luong cac mdi quan hé kinh té,

(2) Déi chiéu ly thuyét kinh té véi thuc té va kiém dinh céc gia thuyét lién quan
dén hanh vi kinh té,

(3) Du bao cac hanh vi caa cac bién s kinh té.

Sau day la nhitng vi du thuc té minh hoa mdi hoat dong nay cua kinh té luong :

1.1.1 Uéde lwong cac mdi quan hé kinh té

Kinh té hoc thuc nghiém cung céap rat nhiéu vi du nhdam wdc lugng cac méi quan hé
kinh té tir dir liéu. Sau day 1a mot sb cac vi du :

- Céc nha phan tich va cac cong ty thudng quan tdm ude lwong cung/ciu cua céc
san pham, dich vu.

- Mot cdng ty thuong quan tam dén viéc uéc luong anh huéng cua cac mic do
quang cao khac nhau dén doanh thu va lgi nhuan.

- Céc nha phan tich thi truong ching khoan tim cach lién hé gia cia ¢o phiéu voi
cac dac trung cia cong ty phéat hanh cb phiéu d6, ciing nhu véi tinh hinh chung
cua nén kinh té.

- Nha nuéc mudn dénh gid tac dong cua cac chinh séch tién t¢ tai chinh dén cac
bien quan trong nhu that nghiép, thu nhap, xuat nhap khau, lai suat, ty I€¢ lam
phéat, va thdAm hut ngén séch ...

1.1.2 Kiém dinh gia thuyét

Mot diém tét cua kinh té luong 1 quan tdm dén viéc kiém dinh gia thuyét vé cac hanh
vi kinh té. Vi du minh hoa :

- Céc nha phan tich thuong quan tdm xem nhu cau c6 co gidn theo gia va thu
nhap hay khéng ?
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1.1.3

Cac cong ty ciing mudn xac dinh xem chién dich quang cdo caa minh c6 thuc
su tac dong lam tang doanh thu hay khéng ?

Cong ty mudn biét lgi nhuan ting hay giam theo qui md hoat dong ?

Céc cong ty kinh doanh thudc 14 va cac nha nghién cau y khoa déu quan tam
den cac bao cao phau thuat tong quat ve hat thuoc va ung thu phoi (va cac bénh
vé h6 hap khac) c6 dan dén viéc giam tiéu thu thuoc 14 dang ké hay khong ?

Céc nha kinh té vi md muébn danh gia hiéu qua cua céc chinh séch nha nuéc.

Dy b

Khi cac bién s dugc xac dinh va ching ta danh gia duoc tac dong cu thé caa ching
dén cha thé nghién ctu, ching ta c6 thé mudn st dung cac mdi quan hé uéc luong dé
du doén cac gié tri trong tuong lai. Vi du minh hoa :

Cac cong ty du bao doanh thu, loi nhuan, chi phi san xuét ... can thiét.

Chinh phu du doan nhu ciu vé niang lrong dé cé chién luoc dau tu xay dung
hoac cac théa thuan mua nang legng tir bén ngoai can dugc ky két.

Cac cong ty du bao cac chi sd thi trudng ching khoan va gia c6 phiéu.

Chinh phi dy doan nhitng con sé nhu thu nhap, chi tiéu, lam phat, thit nghiép,
va thdm hut ngan sach va thuong mai.

Cac dia phuong du bao dinh ky muc tang truong cua dia phuong qua cac mat:
dan so; viéc lam; s6 nha ¢, toa nha thuwong mai va cac xuong cong nghiép; nhu
cau ve truong hoc, duong x4, tram canh sat, tram ciu hoa, va dich vu cdng
cong; ...V.v

Do ba buéc téng quét duoc xac dinh trong phin mé diu cua chuong nay thuong can
ctr vao dit lieu mau hon la dya vao dir liéu diéu tra cua téng thé, vi vay trong nhiing
cudc diéu tra chuan nay s& cd yéu té bat dinh:

Céc mdi quan hé woc lugng khdng chinh xac.

Céc két luan tir kiém dinh gia thuyét hodc la pham vao sai 1am do chip nhan
mot gia thuyét sai hozc sai 1am do bac bo mot gia thuyét ding.

Cac du bdo dua vao cac méi lién hé uéc lwgng thuong khong chinh xac.

DPé giam muc do bat dinh, mot nha kinh té lwong s& ludn ludn udc lwgng nhidu mdi
quan hé khac nhau giira cac bién nghién ctu. Sau d6, ho s& thuc hién mot loat cac
kiém tra dé xac dinh mdi quan hé nao md ta hoic du doan gan ding nhit hanh vi caa
bién sé quan tam.

Tinh bt dinh nay khién cho phwong phép théng ké tro nén rat quan trong trong mon
kinh té luong.
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1.2 PHUONG PHAP THUC HIEN MOT NGHIEN CUU KINH TE L UONG

Dé thuc hién mot nghién cau thuc nghiém, mot nha nghién ctu phai ¢ nhitng cau tra

l6i théa dang cho céac cau hoi sau

(1) Mb hinh c6 y nghia kinh té khdng? Cu thé, md hinh c6 thé hién moi quan hé

tuong thich 4n trong qué trinh phét dit liéu hay khéng?

(2) Dir ligu c6 tin cay khéng

(3) Phuong phap uéc lugng s dung cé phu hop khéng? Cé sai léch trong cac uéc

lugng tim duoc khéng?

(4) Céhc két qua cuia mo hinh so véi cac két qua tir nhitng mé hinh khac nhu thé

nao?

(5) Két qua thé hién diéu gi? Két qua c6 nhu mong doi dya trén ly thuyét kinh té

hoac cam nhan truc giac

Do d6, mic du cé nhiéu quan diém khac nhau, nhung ndi chung déu chia mot nghién

?

khong?

ctru kinh té lwong thanh cac buéc sau:

LY THUYET KINH TE, KINH NGHIEM, NGHIEN COU KHAC

|

XAC NINH VAN NE

A\ 4

THIET LAP MO HINH

A

Y M 66C LOONG MO HINH

A

KIEM NONH GIA THUYET

A

THIET LAP LAl MO HINH

&

A

DIEN DICH KET QUA

A

CAC QUYET NINH VE
CHINH SACH

A

DO BAO

Hinh 1.1 : Céc budc thuc hién mot nghién ctu kinh té lugng

Bién soan : ThS. Hoang Thi Hong Van
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1.2.1 Xéac dinh vin dé nghién ciu:

Van dé nghién ctu thuong dugc xac dinh bai yéu cau cua cong viéc va/hoic do cip
trén ctia nha nghién ctu chi dinh.

Vi du, m¢t trong nhizng nhiém vu chinh cua nha phan tich trong bg phdn di bao cua
nganh dién luc 1a woc heong lién hé giga nhu cau vé dién va cac yéu té anh hudng nhu
thoi tiét va tiéu thy theo mua, gia dién, thu nhdp, loai may méc gia dung, dac diém dia
ly, céng nghiép cua noi phuc vy ...v.v. Mdi lién hé wéc luong sau dé sé duoc dung dé
tinh cac gia tri du bao luong dién. Cac gia tri dw bado nay dwoc nganh dién luc khu
viee xem xét dé quyét dinh cau trdc gid méi nhu thé nao va c6 can phdi xay dung thém
nha may ndng lwong méi dé dap vng nhu cau nguoi dan trong khu vic hay khéng.
Trong vi du ndy, dé dang néu ra van dé nghién cizu 1a lién hé giira nhu cau dién Vi
CAC yéu té anh hwong dén nhu cau ndy, va phéat ra cac du bao.

1.2.2 Thiét lap md hinh

Moi phan tich hé théng kinh té, xd hoi, chinh tri hodc vat ly dua trén mét ciu trac logic
(goi 1& md hinh), ciu tric ndy md ta hanh vi cia cac phan tir trong hé thong va la
khung phan tich chinh. Trong kinh té hoc, ciing nhu trong cac nganh khoa hoc khéc,
mo hinh nay duoc thiét 1ap duéi dang phuong trinh, trong trueong hop nay, cac phuong
trinh ndy mo ta hanh vi kinh té va cac bién lién quan. Mot md hinh dwgc nha nghién
ctu thiét 1ap cé thé 1a mot phuong trinh hodc 1a hé gdm nhiéu phwong trinh.

Dua trén Iy thuyét kinh té, kinh nghiém, cac nghién ciu khéc, nha nghién ctu s& dua
ra mo hinh ly thuyét d& nghi. Chang han, mot nha kinh té c6 thé xac dinh mot ham
tiéu dung c6 dang nhu sau:
Y= ®; + ®,X; + U; (quan hé khong xac dinh, cé tinh ngau nhién)
Trong d6: Yy Tiéu dung ($hillion)
Xi: GDP ($billion)

u: la sai sb, mot bién ngau nhién (stochastic)

1.2.3 Thu thap dir liéu

Pé udc lwong mo hinh kinh té lwong ma mot nha nghién ciu dua ra, can ¢6 mau dir
liéu vé cac bién phu thuoc va bién doc lap.

1.2.4 Uéc lwong mé hinh kinh té lweng,

Sau khi mé hinh da duoc thiét 1ap va dit liéu pha hop da duoc thu thap, nhiém vu chi
yéu cua nha diéu tra 1a woc leong nhitng théng sb chua biét caa md hinh.

Trong vi du trén ta s& cac udc lwong cua s6 hang tung do goc ®;, sb hang do déc ®,,
va céc théng sé (nhu trung binh va phuong sai) cia phan bé xac suat cua sai s u.
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1.2.5 Kiém dinh gia thuyét

Sau khi u6c lwong md hinh, nha nghién ciru can kiém dinh cac gia thuyét hoic du béao
cac gia tri cua bién phu thudc, véi nhitng gia tri cua cac bién doc 1ap cho trudée.

Viéc kiém dinh chan doan md hinh nhiéu Ian nhiam chic chin 1a nhitng gia dinh dit ra
va c&c phuong phap udc lugng duoc su dung phu hop vai dir ligu d& thu thap. Muc
tiéu cua kiém dinh 1a tim duoc nhitng két luan thuyét phuc nhit, dé I1a nhitng két luan
khong thay dbi nhidu ddi véi cac dac trung cia md hinh.

Kiém dinh gia thuyét khéng chi duoc thuc hién nham cai tién cac dic trung caa mo
hinh ma con nham kiém dinh tinh ding dén cua cac ly thuyét.

1.2.6 Dién dich két qua

Budc cudi cung cua mot nghién ctu 1a dign dich cac két qua: ra quyét dinh vé chinh
sach hay du béo.

1.3 DU LIEU TRONG CAC MO HINH KINH TE LUQNG

C6 ba dang di liéu kinh té co ban: dix liéu chéo (cross-sectional data), dit liéu chudi
thoi gian (time series data), va dir liéu dang bang (panel data).

- Dit ligu chéo (cross-sectional data): bao gom céc quan sat cho nhiéu don vi
kinh té tai mot thoi diém cho truéc. Cac don vi kinh té ¢é thé la cac ca nhan,
cac ho gia dinh, c&c héng, céc tinh thanh, c&c quoc gia v.v...
Vidu: B6 dit liéu liéu diéu tra mac séng dan cu nam 2002 VLSS-2002

- Dit liéu chudi thoi gian (time series data): bao gom cac quan sét trén mot don
vi kinh té cho truéc tai nhiéu thoi diém.
Vidu: Ta co thé cd cac quan sat chudi thoi gian hang nam cho chi tiéu GDP
cua mot quoc gia ter nam 1960 den 2005.

- Dit liéu dang bang (panel data): 1a su két hop giira cac quan sat cua cac don vi
Kinh té vé mét chi ti€u nao do6 theo thoi gian.
Vi du: ching ta thuc hién diéu tra vé ho gia dinh cho cing nhitng h¢ gia dinh
trong vai nam dé danh gia su thay doi cua nhirng ho nay theo thoi gian.

Dit liéu c6 thé duoc thu thap trén cac bién "roi rac” hay "lién tuc "

- Bién roi rac 12 bién c6 mot tap hop cac két qua nhét dinh c6 thé dém dugc. Vi
du: s6 thanh vién trong mot ho gia dinh la mot bién roi rac.

- Bién lién tuc 1a bién c6 mot sb vd han cac két qua, nhu Ia chiéu cao cua mot
daa tré.

Nhiéu bién kinh té dwoc do bang nhitng don vi da nho dé ching ta coi ching nhu 1a
lién tuc, mac du thyc ra chang la roi rac.
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1.4 CAC MOI QUAN HE TRONG NGHIEN CUU KINH TE L UONG:

1.4.1 Phan tich héi quy va quan hé ham sé:

1)

Phan tich hdi quy 1a phan tich sy phu thudc caa bién phu thuoc vao mot hay nhiéu
bien doc lap.

9 Bién phu thudc (hay con goi 1a bién dwgc giai thich): Ia dai luong
ngau nhién c6 phan bb x&c suit.

9O Bién doc lap (hay con goi 1a bién giai thich): 1a gia tri duogc xac dinh trudc.

Vi du:

(2)

Nghién ciu sy phu thudc chiéu cao cua con trai vao chiéu cao cua ngudi cha
(Galton Karl Pearson): Bién doc lap 1a chiéu cao cia nguoi cha con bién phu
thugc 1a chidu cao cua nguoi con trai, ta khong thé du bdo mot cach chinh xac
chidu cao cua nguoi con trai thong qua chiéu cao cia ngudi cha vi sai s6 va con
nhiéu yéu t5 khong cé trong mo hinh.

No6i cach khac, tir chidu cao cia mot ngudi cha X; ndo do ta s& xac dinh duogc
chiéu cao trung binh ctia nguai con trai (gitra chiéu cao thuc sy cua nguoi con trai
va chiéu cao trung binh nay sé c6 mot khoang cach goi la sai so).

Quan hé ham s

Bién phu thudc khdng phai la dai lrong ngau nhién, wng véi mot gia tri caa bién
doc lap ta xac dinh dugc duy nhat mot bién phu thudc:

Vi du:

Céch tinh lwong co ban: Lwong co ban = Hé s6 * Pon gié tién lwong

Ung v6i mdi hé s6 va don gia tién luong ta chi ¢ muc lwong co ban chinh xéac
duy nhat.

1.4.2 Ham héi quy va quan hé nhan qua:

Phan tich hdi quy nghién ciru quan hé mot bién phu thudc vai mot hay nhiéu bién doc
lap, dicu nay khong doi hoi gitta bien doc lap va bien phu thuoc va bién doc lap phai
c6 moi quan hé nhan qua.

Vi du:

Nhu cau tiéu ding (San leong) = F(gia ca, thu nhap, ... ) [ ly thuyét kinh té [
guan hé nhan qua.

Lwong mua = F (sb con chudn chudn, ...)
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1.4.3 Phan tich hoi guy va phéan tich twong guan:

Phan tich hdi quy va twong quan khac nhau vé muc dich va ky thuat.

(1) Phén tich twong quan:
Muc dich: do leong mic do két hop tuyén tinh gitra 02 bién. Vi du: muc do
nghién thuoc 1& va ung thu phoi, dieém thi mén toan va thong ké.
Ky thuat: c6 tinh dbi xung.

(2) Phan tich hdi quy:
Muc dich: wéc lwong hodc du bao mot (hay nhiéu) bién trén co s& gié tri da cho
caa mot (hay nhiéu) bien khac.
Ky thuat: khdng co tinh @i xirng.

Luu y: Pé chudn bi cho cac chiong sau, dé ngh; sinh vién vé 6n tdp lai céc kién thic
vé xax suat va thong ké.
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Chuong |l

MO HINH HOI QUY BON BIEN

(Simple Linear Regression Model)

2.1. MO HINH CQO BAN:

Mb hinh hoi quy tong thé (Population Regression Function — PRF) cho bién gia tri
trung binh cta bién phu thudc thay doi nhu thé nao khi cac bién doc lap nhan cac gia
tri khac nhau.

Néu PRF c6 mot bién doc lap thi goi 1a md hinh hdi quy tuyén tinh don bién (goi tit 1a
mé hinh hoi quy don bién).

Luwu ¥ : Ham hoi quy tuyén tinh duwroc hiéu 1a tuyén tinh theo tham so.

M6 hinh hdi quy tong thé PRF don bién c6 dang nhu sau :

PRF: Yi=®;+®X;+

Uj

Trong d6 : X, Y; la quan sét tht i caa cac bién X va Y
X 1a Bién doc lap, Y 1a bién phu thudc.
u;, 1a sai s6 ciia md hinh.
®;, ®, tham sb cua mo hinh.
Dang xac dinh caa mé hinh
E(YilXi)= ®; + ®,X; +
Uj
Do thi biéu dién :

Yi=®; + ®Xi + °

v
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Hinh 2.1 : DBuong biéu dién mé hinh hoi quy tong thé
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2.1.1. Cacquan sat :

Vidu: Dé tim mbi lién hé giira gia ban cua mot ngdi nha va dién tich st dung caa nd
ta s€ di thu thap dir liéu nay cua tung ngdi nha. D liéu ve gia ban va dién tich sir
dung cta mot can nha nao dé ta goi la mot quan sat.

Tap hop tat ca cac quan sét c6 the co ma ta quan tam nghién ctru trong mot van dé nao
do6 goi la tong thé. So6 phan tir cua tap hop chinh dugc ky hiéu la N.

Mau la tap hop con cua tong thé. S6 phan tir cia mau da ky hiéu 1a n (c& mau).

Dé tim dugc md hinh PRF ta phai cé dit liéu cua tong thé vé cac quan sat X; va Y.
Nhung trong thuc té didu nay rat kho kha thi vi kha ning va chi phi. Do dé théng
thuong ta chi co dit liéu vé cac bién X; va Y; ciia mot mau ly ra tir tong thé nén ta c6
thé xay dung duoc mé hinh hdi quy mau (Sample Regression Function — SRF)

M6 hinh hdi quy mau SRF don bién ¢ dang nhu sau :
SRF: Yi=®, + ®,X+ 0,
Trong d6 : @, la phan du ciia mé hinh.
®,, ® 13 tham sb udc lugng ciia mo hinh.

2.1.2. Cac tham s6 théng ke :

Thuat ngit tuyén tinh & day duoc hiéu 1a tuyén tinh theo cac tham s uéc lugng, nd co
thé hodc khdng tuyen tinh véi cac bién.
Taco:PRF: Yi=®; + ®,X; + U;

® E(Yi/X;) = ®; + ®,X; va ®, %

Y nghia cac hé s6 hoi auy :
®,: Do dbc (Slope) cua duong hdi quy tong thé, 1a lwgng thay dbi cua Y, & muc

trung binh, trén moét don vi thay ddi cua X. Vi vy ®, dugc dién dich Ia anh
hudng can bién cua X IEn Y.

®, : Tung do gbc (Intercept) cua dwong hdi quy tong thé, va 1a gia tri cua tri
trung binh Y khi X bang 0. Tuy nhién s€ khéng c6 céch giai thich cho ®; vi
nguyén nhan 1a vi ®; con 4n chira bién bo st (ngoai md hinh).
Tuong tw cho cach giai thich ® , ® ciia ham hdi quy miu SRF.
SRF : Yi= ®, + ®,% + 0,
®,: Do dbc cua dwong SRF, la lwong thay déi cua Y, & mic trung binh theo thong tin
ciia mau, trén mot don vi thay doi cua X.

®,: Tung do gbc cua duong SRF.
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Vidy

Tim méi lién hé giira gi4 cua mot ngdi nha (PRCIE — don vi tinh ! ngan USD) va dién
tich s dung (SQFT — don vi tinh : m?), ta thiét 1ap mot mé hinh hdi quy don gian sau :
PRF : PRICE; = ®; + ®,SQFT; + u;
SRF: PRICE; = ®, + ®,SQFT; + 0,
PRICE; = 52,35 + 0,139*SQFT; + 0,

Cach giai thich cac thong sé wéc lrong cia md hinh :

®,= 0,139, diéu d6 c6 nghia Ia : theo théng tin cia mau, mot mét vudng dién tich tang
thém s€ lam ting gia ban nha Ién, & mac trung binh, 0.139 ngan USD hay 139 USD.
Mot cach thuc té hon, khi dién tich st dung nha ting thém 100 mét vudng thi hy vong
rang gia ban trung binh cua ngdi nha s& tang thém khoang $14.000 USD.

®, = 52,35, khdng c6 cach giai thich cho & vi khong thé cho rang khi khong ngéi nha
dat thi ngudi mua van phai tra 01 khoan tién 1a 52,35 ngan $. Nguyén nhan l1a vi
®,c0n an chira bién bo sot.

2.1.3. S6 hang sai s6 :

v) (X )

Dudng hoi quy tong thé)
ECY,/X,)=®, +®,X,

CE(YIX)

v

Hinh 2.2 : Mb hinh hdi quy miu va tong thé

S6 hang sai s6 u; (hay con goi la sé hang ngdu nhién - stochastic disturbance) 1a thanh
phan ngau nhién khong quan sat duoc va la sai biét giita Y; va phan xac dinh ®; +
®,X;

ui=Yi- Y, (Y, : giatriuéc lugng (dy bao) cua Y;)
Trong PRF:  u;=Y;-E(Yi/X]) dugc goi la sai sb (Error), :
con trong SRF G, = Y;- Y, duoc goi la phan du (Residual),
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Nguyén nhan gay ra sai s6 :

- Bién gidgi thich bj bé sot. Gia st md hinh thuc sy 1a Y; = ®; + ®,X; + ®;Z; +
1;, trong d6 Z; 1a mot bién giai thich khac va 1; 1a sé hang sai sb thuc sy, nhung ta
lai st dung mo hinh 12 Y; = ®; + ®,X; + u;. Vi thé, u;= ®;Z; + {; bao ham ca anh
hudng caa bien Z bi bo sot.

Trong vi du trén, néu mé hinh thuc su bao gém ca anh huong cua sé phong nga va
phong tim cua ngdi nha 1&n gia ban va ta d4 bo qua hai anh huong nay ma chi xét
dén dién tich st dung thi sb hang u s& bao ham ca anh huéng cua phong ngu va
phong tam I&n gia béan

- Tinh phi tuyén tinh : u; c6 thé bao gdm anh hudng phi tuyén tinh trong méi quan
hé gitta Y va X. Vi thé, néu mo hinh thuc su 12 Yi= ®; + ®;X; + ®3, +1;, nhung
XZ
ta lai st dung mod hinh 2 Y;= ®; + ®,X; + u;. Vithé, uj= ®;, +1;bao ham ca
XZ
anh huéng cua thanh phan phi tuyén

- Sai sé do lwong : Sai sb trong viéc do luong X va Y cd thé duoc thé hién qua u.
Sai s6 nay la do : st dung céc bién thay the X, Y, cach lay mau, ...

- Nhang dnh huéng khong thé dy bao : DU la mot mé hinh kinh té leong tét ciing
cO thé chiu nhiing dnh huong ngau r)hién khéng thé du bao dugc. Nhitng anh
huong nay sé lubn dugc thé hién qua s6 hang sai so u;.

2.2. UOC LUQNG MO HINH BANG PHUONG PHAP BINH PHUONG TOI
THIEU THONG THUONG (Ordinary Least Of Squares)

A M

Nauyén tac :

Tiéu chuan toi uu duoc sir dung boi phuong phép binh phwong toi thiéu thong thuong
(OLS) 1a cuc tiéu héa ham muc tiéu :

ESS = []0% (] Min (viét tit [ ]0%).

i=1

(ESS = Error Sum of Squares : Tong binh phuong sai s6)
TacH: Yi= ®, + ®,X + 0 ® 0,=Yi- Y,

Vay: ESS=[]02= [](Y, 0Y)*= [1(Y, DL ,X,)’ 1 Min
®

Dé tinh®, va® ta liy dao ham bac nhit theo® va® va duoc hé phuong trinh chuin

#ESS
2@ a0 LY/06 X)=0 (14 =0

. ® ¢ ~ ® ¢ R R
aLESS _ Y 18, 020](Y, 0®, 1®,X,)X,
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:O DGIXIZO
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Tur hé phuong trinh chuén ta suy ra:

5. -Y 16, X
s _nLXYOOXY G )
S i il LA i
©onXi0(X)? X x)°
) =X, 0X . XY,
Neudgt: POTXX g g LY
y, =Y, 0Y X
Vi du: Véi dir lieu vé gla va dién tich cua 14 can (trong DATA3-1 — Bo dir liéu
Ramanathan). Tim ®l @ trong md hinh hdi quy wéc leong sau :
PRF: PRICE; = ®, + ®ZSQFT + U
SRF: PRICE; = ® +® ,SQFT; + @,
Trong d6:  PRICE; : Gia méi cian nha (ngan USD)

Tu dit liéu ta tinh duoc Y = 317,49

SQFT; : dién tich can nha (m?)

X =1.910,93

Bang 2.1 : Thuc hién hdi quy don bién

i PI\?(IICEi S)éIFTi Yi-Y Xi- X X X)(Y-Y) (X~ X )?
1 199,9 1065 -117,59 -845,93 99.475,16 715.595,15
2 228 1254 -89,49 -656,93 58.790,41 431.555,15
3 235 1300 -82,49 -610,93 50.397,24 373.233,72
4 285 1577 -32,49 -333,93 10.850,29 111.508,29
5 239 1600 -78,49 -310,93 24.405,67 96.676,58
6 293 1750 -24,49 -160,93 3.941,60 25.898,01
7 285 1800 -32,49 -110,93 3.604,39 12.305,15
8 365 1870 47 51 -40,93 -1.944,40 1.675,15
9 295 1935 -22,49 24,07 -541,44 579,43
10 290 1948 -27,49 37,07 -1.019,20 1.374,29
11 385 2254 67,51 343,07 23.159,77 117.698,01
12 505 2600 187,51 689,07 129.205,81 474.819,43
13 425 2800 107,51 889,07 95.581,53 790.448,01
14 415 3000 97,51 1.089,07 106.192,24 |  1.186.076,58
Téng cong 602.099,09 | 4.339.442,93
Taco: @ - Q(XLMLE_Y) _602.099.09 _ 01388
(X, 01X) 4.339.442,93
®, = Y 0 ® X =317,49 (10,1388 - 1.910,93 = 52,351

Vay : PRICE; = 52,35 + 0,139*SQFT; + 0,
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-

Luu Vv:
4 Tinh bang ham sdn c6 cia EXCEL :

®,= SLOPE(known_y's,known_x's)

®,= INTERCEPT(known_y's,known_x's)

4 Tinh bang Data Analysis cia EXCEL:

Regression Statistics

Multiple R 0.905827
R Square 0.820522
Adjusted R Square 0.805565
Standard Error 39.023036
Observations 14
ANOVA
df SS MS F Significance F

Regression 1 83541.44 83541.44 54.8605128 8.19906E-06
Residual 12 18273.57| 1522.797
Total 13 101815

Coefficients St;rr]rdoar\rd t Stat P-value Lower 95% |Upper 95%
Intercept 52.350907| 37.2855| 1.404056 0.185651 -28.887191 133.5890
SQFT 0.138750 0.018733 7.406788 0.000008 0.097935 0.179566

Hinh 2.3 Thuyc hién hoi quy don bién trén EXCEL

+ Tinh bang phan mém EVIEW :

Dependent Variable: PRICE
Method: Least Squares
Date: 01/04/06 Time: 12:08
Sample: 1 14
Included observations: 14
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C 52.35091| 37.28549| 1.404056| 0.1857
SQFT 0.138750| 0.018733| 7.406788  0.0000
R-squared 0.820522| Mean dependent var 317.4929
Adjusted R-squared 0.805565| S.D. dependent var 88.49816
S.E. of regression 39.02304| Akaike info criterion 10.29774
Sum squared resid 18273.57| Schwarz criterion 10.38904
Log likelihood -70.08421| F-statistic 54.86051
Durbin-Watson stat 1.975057| Prob(F-statistic) 0.000008

Hinh 2.4 Thuyc hién hoi quy don bién trén EVIEW

Luu y: Khi c6 cac két qua tinh toan ciza mé hinh tir cac phan mém, sinh vién can viét
ra PRF va SRF.
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2.3. CAC GIA THIET CO BAN :
(1) M6 hinh hdi quy tuyén tinh véi cac tham sé ®; va ®,.
(2) Tat ca cac gia tri quan sat X; khong dugc giong nhau; phai c6 it nhat mot gid tri
khéc biét, nghia la Var(X;) 0
(3) Sai sb u; 1a bién ngiu nhién vai trung binh biang khong, nghia 1a E(u;) = 0.
(4) Céc gia tri quan sat X; duoc cho va khdng ngau nhién, diéu nay ngam dinh rang
khdng tuong quan véi u; nghia 1a Cov (X, u;) = 0.
(5) Sai sb u; co phuong sai khong ddi véi moi i; nghia 1a Var(u;) = (? = const.
(6) Hai sai s6 uj va us bat ky doc 1ap vai nhau déi i #s, nghia la Cov(u;,us)=0
(7) S6 quan sét (c& mau) phai 16n hon s6 hé sé hdi quy wdc luong (¢ day n > 2).
(8) Sai sb u; tuan theo phan phéi chuan u; ~ N(0, 6%
2.4, TINH CHAT :
% Tinh chat 1:
Swx = [1(X, 0X)2=[]X;? 0] 8 n&)z: OX2onX
4 Tinh chadt 2:
Sxy = [ (X, TX)(Y, TY)= []X.Y, ] Qé‘ngi‘ = []X,Y, O nXY
Tir tinh chét (1) va (2) tasuy ra |®, =%X—X%* =S;‘*

%« Tinh chdt 3:

Khong thién léch : E(§ ) =®; va E(® )=®, (Do gia thit 3 va 4)

F_

+ Tinh chat 4:

Tinh nhat quan: lim® = (Do gia thiét 2, 3 va 4)

®

n

L Tinh chdt 5 (Pinh Iy Gauss—Markov)

U6c lrong OLS 1a BLUE (Best Linear Unbias Estimation) néu thoa man gia thiét
2,3,4,5va6.

Nghia la trong tat ca cac to hop tuyén tinh khong thién léch cua Y, woc hrgng OLS
cua tham so udc luong cO phuong sai bé nhat.
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25. DO CHINH XAC CUA UOC LUON

Tu ly thuyét xac suét ta biét rang phuong sai cia mot bién ngiu nhién do hrong sy
phan tan xung quanh gla tri trung binh. Phuong sai cang bé, & muic trung binh, ting
gia tri rleng biét cang gan véi gia tri trung binh. Tuong tu, khi dé cap dén khoang tin
cdy, ta biét rang phwong sai caa bién ngdu nhién cang nho, khoang tin cdy cua cac

tham s cang bé.

Nhu vay, phuong sai cia mot udc leong la thong s6 dé chi do chinh xac cua mot wéc

lugng. Do d6 viéc tinh toan phuong sai cua ® va @ 4 lubn can thiét.
Tt c4c tinh chat va gia thiét ta co cac cong thuc tinh ton sau :

<+ Phuong sai cua sai Sé

Var(d,) = (2= %[“2
® (= Dﬂ-‘r
nt?2

+ Phuwong sai cua hé sé do déc :

R 2
Var(®,) = S! =E(®-®;) =—
z SXX
. (2 .
® SE(®,) =S, = |— SE: Standard Error (sai so chuan).

SXX

% Phuong sai cua hé sé tung dé goc :

. sz 2
Var(®,) = S( ZE(§-®) =="" -
XX
. X2 2
® SE(®,) =S, == LiX _7(
1 n Syx

L pong phwong sai cua hé sédé déc va tung dé géc :
X(?

SXX

Cov(® § )=§

12

2.6. DO THICH HOP CUA MO HINH:

Hinh 2.2 cho thay r6 rang khdng c6 dwong thang nao hoan toan “thich hop” véi cac dir
liéu bai vi ¢ nhiéu gia tri du bao boi duong thing cach xa véi gia tri thuc té. Bé co
thé danh gia mot mdi quan hé tuyén tinh md ta nhirng gi4 tri quan sat co tot hon mot
méi quan hé tuyén tinh khac hay khdng, can phai c6 cac chi tiéu toan hoc do lwdng do

thich hop. Hé sb xac dinh R? 1a mét chi tiéu duoc dé nghi.
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4+ Tong binh phuong toan phan (Total Sum of Squares — TSS)
TSS = [](Y, [1Y)?

L Tong binh phuong sai s6 (Error Sum of Squares — ESS)
ESS = [|(Y, TY,)?

4 Tong binh phuong hdi quy (Regression Sum of Squares — RSS)
RSS = [](Y, Y)?

Nguoi ta d&@ ching minh dugc : TSS = ESS + RSS

+ Hé sd xéac dinh:

RSS ESS
=10

R? = =
TSS TSS

3 Sxx
_®Zs

<
<

Vay: -18R*81
Y nghia cua R% % sy thay dbi cua bién phu thudc duoc giai thich boi mé hinh.
Trong md hinh hdi quy don bién: R? = r? (r 13 hé sé twong quan mau)

2.7. KHOANG TIN CAY VA KIEM PINH CAC GIA THUYET THONG KE:

Kiém dinh gia thuyét théng ké la mot trong nhitng nhiém vu chinh cua nha kinh té
lwong. Nhu ta vira tinh toan trong vi du trén, thong sé wdc lrong ® va ® la mot dai

lugng khéc khong nhung thong s6 hdi quy cua téng thé ®; va ®, liéu c6 khac 0
hay khong, diéu nay cé y nghia gi. Kiém dinh céc gia thuyét thong ké s& gilp ta
tra loi duoc cau hoi nay.

2.7.1. Ddi véi tham s6 dd déc:

Trong nghién ciu kinh té Iu:ong ngum ta hay dung kiém dinh 02 phla dbi voi kiém
dinh céc tham s riéng lé. Két qua kiém dinh nay trén cac phan mém chuyén dung la
kiém dinh 02 pha.

Gia thuyét kiém dinh:
Ho: ®,=0 [ X khong anh huong ddi véi Y.
Hi: ® 0 [ Xcéanh huong dbiveiY.
Ky vong: Bé&c bo Hy.

Xac Pinh Tri Thong Ké Kiém Dinh

A~

®
t.= 872’ t* =ty n2

(2
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ta2n-2 0 o2 o2

Bac bo Hy Khéng bac bé Ho Bac bd Ho

Két lugn: Néu |t.| >ty 2 [ Bac bo Ho

Luru y : Trong c&c phan mém #ng dung gia tri p-value (hay Significant) la gla tri xac
sudt fuong ung Véi te véi bdc tir do n-2 thurong duwoc tinh todn sdn, ta c6 thé dung gia
tri nay dé két lugn nhanh.

Néu p-value & ([ Bac bs Ho

+« Khodng tin ciy cia ®;:

A~

@ O ®z*t(/2,n 28 ®2 8®2 +Sé2 *t</z,n 2

Pita= @ 08, *tyance ; b=@® +S, *ton, ®28 ®, 8D

Néu a, b cung ddu (1 Bac bo H,

Vidu: Quay lai véi vi du
PRF: PRICE; = ®; + ®,SQFT; +
Uj
SRF: PRICE; = ®, + ®,SQFT; + (i

PRICE; = 52,35 + 0,139*SQFT; + 0,
Gida thuyét kiém dinh véi ( = 5%:
Ho: ®,=0 [ Dién tich st dung khéng anh huéng dén gia nha.
Hi: ®, 0 [ Dién tich st dung anh huong dén gia nha.
Theo két qua hinh 2.3 (hoic 2.4) ta cd 3 cach dé dua ra két luan:
0 to=7,406788 <ty 2 = trsyao BAC bo Ho.
- hay p-value = 0,000 < ([ Bac bo Hy.
- 0,979 <®, <0,1796 [ Bac bo Hy.
Vay : Dién tich s dung anh huéng dén gia nha cé y nghia vé mat thong ké.

Luwu y: Chi sir dung 01 trong 03 cach trong thuc hanh.,
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+ Kiém dinh 01 phia;

Néu biét diu ky vong cua ®, ta co thé thuc hién kiém dinh 01 phia véi cac gia thiét :

Ho: ®,=0 (®2 € 0) hOé.C Ho: ®,=0 (®28
Hi: ®,<0 Hi: ®,>0
Khi d6 mién bac bo 1a :
te <- t n2 te>1t n2
o
o
0 T toane “tomz 0
Khéng béc bo Hy Bic bo H Béc bo Ho Khong bac bd Hy

2.7.2. Ddi véi tham s6 tung dd goc,

Trinh bay twong tu cho kiém dinh céc gia thiét théng ké va tinh khoang tin ciy cua
®;. Tuy nhién thdng thuong ta khong quan tdm dén viéc kiém dinh céc gia thiét
théng ké cho tham sb tung dé géc ®; nguyén nhan la do khéng cé cach giai thich
pht hop cho tham sb nay.

Kiém dinh d6 thich hop cua mé hinh s& duoc trinh bay trong chwong Hoi quy da bién.
2.8. TRINH BAY KET QUA HOI QUY

Cac két qua cua phan tich hdi quy duoc trinh bay theo nhiéu cach. Theo cach thong
thuong, ngudi ta sé€ viet phuong trinh udc lwong kém vaéi cac tri thong ké t & dudi moi
hé so hoi quy nhu sau:

PRICE= 52,315 + 0,139SQFT + {;
(1,404) (7,41)
R?=0,821 df=12 o©=239,023
Bac tu do (df: Degree Free).
Mot cach khéc 1a dién céc sai sb chuan dudi cac hé sb hdi quy.

Tuy nhién, ngay nay véi cac tién ich caa cac phan mém may tinh ngudi ta c6 thé trinh
bay két qua hoi quy bang in cac bang tinh tir cac
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29. THANG DPO:

Gia sir chiing ta d4 tinh PRICE theo don vi dong ddla thay vi theo ngan dng ddla. Cot
PRICE ¢ bang tinh sé chtra cc gia tri nhu 199.900, 228.000, v.v. Nh@ng uéc luong
cua hé sb hdi quy, cac sai sb chuan cua ching, R? ... s& bi anh huéng nhu thé nao boi
su thay doi don vi nay?

Taco:
(1) PRICE; = ®; + ®,SQFT; + u; (trong d6 PRICE; tinh bang ngan USD)
(2) PRICE; = (; + (,SQFT; +{; (trong d6 PRICE ; tinh biang USD)

® PRICE; =1000 - PRICE; thay vao (2) ta duoc :

1000 - PRICE; = (; + (,SQFT; +1;

® PRICE;= 1+ (2 soFT+ 1
1000 1000 1000
yéy ®1: <71 , ®247 Ui:% i
1000 1000 1000

Hay: (; = 1000®; ; (, = 1000®, ; {; = 1000u;

Két luan : Viéc thay doi don vi la cho cac hé sé udc luong va céc sai s6 chuan cua
chiing tang 1000 lan, con R? khong thay dbi.

Lam tuong ty véi su thay ddi don vi caa cac bién khéc.
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3.1.

Chwong lil
MO HINH HOI QUY BOI

(Multiple Linear Regression Model)

MO HINH CO BAN:

Trong ly thuyét ciing nhu trong thuc té, ¢6 nhiéu truong hop ma bién kinh té cho truéc
khong thé giai thich bang cac mé hinh hoi qui don, Vi du :

1)

(2)

3)

(4)
()
(6)

(7)

(8)

Luong cau phu thudc vao gia, thu nhap, gia cac hang hoa khac v.v... Nhé lai ly
thyét veé hanh vi ngudai tiéu dung.

QP = f(P, I, P, P,,Market size,P; (gi& ky vong), T (thi hiéu))

San leong phu thudc vao gia, cac nhap luong ban dau, cac nhap leong trung gian,
cbng nghé v.v... Nho lai ly thuyet vé ham san xuat.

Q°=f(K,L, TECH)

Téc do tang trwong cua nén kinh té phu thudc vao chi tiéu dau tu, leong lao
dong, thay doi cong nghé. Nh¢ lai ly thuyét vé ham tong san xuat.

Lwong phu thudc vao trinh d6 gido duc, kinh nghiém, gisi tinh, d6 tudi . . .
Gia nha ¢ phu thugc vao dién tich nha, sé phong ngu va sé phong tim . . .

Chi tiéu cua ho gia dinh vé thyc phim phu thudc vao qui md ho gia dinh, thu
nhap, vitridialy . . .

Ty Ié tir vong tré em cua quéc gia phu thudc vao thu nhap binh quan dau ngudi,
trinh d6 gido duc . . .

Trong Chuong 2 ta gidi han trong truong hop don gian caa md hinh hdi qui don bién.
Bay gio, ching ta s&¢ xem xét mod hinh hoi qui tuyen tinh da bién (goi tat la mé hinh hoi
quy bdi), nghia la tim moi lién hé gitta bién phu thudc Y véi nhiéu bien doc lap X.

M6 hinh hdi quy boi tong thé PRFva md hinh hdi quy bdi mau SRF tong quét c¢6 dang
nhu sau :

PRF: Y= ®; + ®Xyp + ®3Xg + ®yXyi + ... + ® Xy + Uj
SRF: Y= ®, + ®,X5+ ®,Xgi+ ®,Xyi+ ..+ ® Xy + 0,

Trong d6 : Y; 1a quan sét tht i cua bién Y

Xoi, Xsi.... Xy 1a quan sat thir i cua céc bién X,, Xs, ... X
u;, (0,) la sai s6 (phan du) ciia md hinh.
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z
A A

3.1.1. Y nghia céc hé sé:

Taco: E(Y,/XS|) = ®1 + ®yXy + ®3X3 + ® Xy + ... + ®OpX
oy

®®k:

®,: Do dbc rieng phan cua duong hdi quy tong thé dbi vaéi bién Xy, nghia la khi
giit cac bién doc lap khac cb dinh, khi X, thay d6i mot don vi thi & muc trung
binh, Y thay dbi ®, don vi. Vi viy ®, duoc dién dich Ia anh huéng can bién
riéng phan cua X, 1én Y.

N6i céch khac hé sé d déc rieng phan anh anh huong rong (net effect) hogc anh
hwang truc tiép (direct effect) I1én bién phu thudc khi bién giai thich thay déi mot
don vi sau khi d loai trir anh hudng cua cac bién hoi qui khéc.

®, : Tung d6 gbc cua duong hdi quy tdng thé, va 1a gia tri cua tri trung binh Y khi
X bang 0. Tuy nhién s& khéng c6 cach giai thich cho ®; vi nguyén nhan 1a vi ®,
con an chua bién bo sét (ngoai mé hinh).

Tuong tu cho céach giai thich théng sé udc huong.

Vidu: Cing nhu trudc, gia dugc tinh bang don vi ngan do la, nhung ngoai di¢n tich
sir dung, gia con lien hé vai sb phong ngu ciing nhu s6 phong tim nén md hinh hdi
quy bdi duoc xac dinh nhu sau:

PRF: PRICE; = ®; + ®,SQFT; + ®;BATHS; + ®;BEDRMS; +
Ui
SRF: PRICE; = ®, + ®,SQFT; + ®, BATHS; + ®, BEDRMS; +

a,

SRF: PRICE; = 129.062 + 0.1548SQFT; -12.193BATHS; - 21.588BEDRMS; +

Trong d6 :
PRCIE : Gia nha (ngan USD$)
SQFT :  Dién tich st dung (m?)
BATHS : S phong tim
BEDRMS:  S6 phong ngu.
Cach giai thich cac thong sé wéc hwong cia md hinh :
®, = 0.1548, diéu d6 c6 nghia la : theo thong tin cua mau, khi sé phong tim va sé
phong ngu dwoc ¢ dinh, mot mét vudbng dién tich ting thém s& lam ting gia ban nha

tang 1én, & mirc trung binh, 0.1548 ngan USD.

Tuong tu véi cach giai thich cho ®,,®, .
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3.2. UOC LUQONG MO HINH CO BAN BANG OLS:

Ciing nhu mé hinh hdi quy tuyé;n tinh don, c4c tham sb caa mé hinh hdi quy tuyén tinh
da bién cang duoc uac lugng bang phuong phap OLS.

ESS = [1G%= [](Y, 0Y,)? 1 Min

LY, D@A} D@XZi D@A%Xsi [AD kai)Z "I Min

®
Hé phuong trinh chuan

% ESS
) . S R . . R
g ® #0020 ](Y, 0®, 0®,X, D®,X, .. 0O X, ) =0
# ESS » A~ . . .
a— =0 AT 201(Y, 0®, D ®,Xy I® Xy (.. 0®, X)Xy =0
¢ [ I® ® *
X A

‘ ~ ~ ~ ~
: ¢ 2L, D®, I®, X, I® Xy .. I® X)X, =0
s
v U®,

Pé tim duoc cac hé sé cua SRF ta s& giai hé phuong trinh chuan.
+ Cac tham sé wdc lweng ciza mo hinh hai quy 02 bién dgc ldp:

PRF : Yi=®;+ ®,X,5 + ®3X3 + U
SRF: Yi=®, + ®,Xy+ ®,Xg + 0,

® =Y® X209 Xs
5 Z(ﬂvxai)(ﬂ(%)-( yx ) KX ),
2 (D Xi.)(D X32i )' (D Xoi X3 )2
é Oy J00 6y ax x )
(DX;)(D X32i )'(D Xoi Kai )2
Vi ?in =Xy E_Xk

wYi =Y Y

Viéc tinh toan cac tham sb wéc lugng s& cang tré nén khé khan néu mé hinh hdi qui
cua chdng ta cang ¢ nhiéu bién giai thich. Tuy nhién véi su tro gilp cia phan mém
chuyén dung nhu EXCEL, EVIEWS, SPSS, MINITAB ... chlng ta c6 thé tim duoc
gié tri cac uac luong cia md hinh hdi qui bdi mot cach nhanh chéng.
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Vi gu . Bd sung dir liéu vé& gia va dién tich, sé phong tam, s6 phong ngu cua 14 cin
Tim@®,® ,® ,® trong md hinh hdi quy udc hrong sau :

PRF :
SRF:

PRICE; = ®; + ®,SQFT; + ®BATHS; + ®BEDRMS; + u;
PRICE; = ®, + ®,SQFT; + ®,BATHS; + ®, BEDRMS; + i,

L. Dung phan mém EXCEL ta duwoc:

SUMMARY OUTPUT
Regression Statistics
Multiple R 0.914317
R Square 0.835976
Adjusted R Square 0.786769
Standard Error 40.865717
Observations 14
ANOVA
df SS MS F Significance F
Regression 3| 85114.941| 28371.647| 16.988940 0.000299
Residual 10| 16700.069 1670.007
Total 13| 101815.009
Coefficients Staé?r(:)arrd t Stat P-value Lower 95% | Upper 95%
Intercept 129.0616 88.3033 1.4616 0.1746 -67.6903 325.8136
SQFT 0.1548 0.0319 4.8465 0.0007 0.0836 0.2260
BATHS -12.1928 43.2500 -0.2819 0.7838| -108.5598 84.1743
BEDRMS -21.5875 27.0293 -0.7987 0.4430 -81.8126 38.6376
Hinh 3.1: Hoi quy da bién trén EXCEL
=+ Dung phan mém EVIEWS ta duoc:
Dependent Variable: PRICE
Method: Least Squares
Date: 05/29/05 Time: 17:50
Sample: 1 14
Included observations: 14
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C 129.0616| 88.30326| 1.461573| 0.1746
SQFT 0.154800{ 0.031940[ 4.846516| 0.0007
BATHS -12.19276| 43.25000] -0.281913] 0.7838
BEDRMS -21.58752| 27.02933| -0.798670| 0.4430
R-squared 0.835976| Mean dependent var 317.4929
Adjusted R-squared 0.786769| S.D. dependent var 88.49816
S.E. of regression 40.86572| Akaike info criterion 10.49342
Sum squared resid 16700.07| Schwarz criterion 10.67600
Log likelihood -69.45391| F-statistic 16.98894,
Durbin-Watson stat 1.970415| Prob(F-statistic) 0.000299

Hinh 3.2: Hbi quy da bién trén EVIEWS
M6 hinh hdi quy mau:

PRICE; = 129.0616 + 0.1548*SQFT; - 12.19276*BATHS; - 21.58752*BEDRMS; +
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3.3. CAC GIA THIET COBAN :
M6 hinh hdi quy tuyén tinh da bién tuan thu céac gia thiét co ban nhu mé hinh hdi quy
tuyén tinh don bién nhu:

(1) M@ hinh hdi quy tuyén tinh véi cac tham sé.

(2) T4t ca cac gia tri quan sat cia mdi bién X,; khdng dugc gibng nhau; phai co it

nhat mot gia tri khac biét, nghia 1a Var(X,) 0
(3) Sai sb u; 1a bién ngau nhién vai trung binh bang khong, nghia 1a E(ui/Xs) = 0

(4) Céc gia tri quan sét X; dugc cho va khdng ngau nhién, didu nay ngam dinh
rang khong tuong quan vai u; nghia la Cov (X, u;) = 0.

(5) Sai sb u; co phuong sai khong di véi moi i; nghia 1a Var(ui/Xs) = (? = const.

(6) Hai sai s6 u; va us bat ky doc lap véi nhau ddi véi moi i # s, nghia la
Cov(u;,us)=0

(7) S6 quan sé&t (c& mau) phai lon hon sé hé s6 hdi quy uéc lwong (6 ddy n > k).
(8) Sai sb u; tuan theo phan phdi chuin u; ~ N(0, ¢?)
Ngoai ra, md hinh hdi quy tuyén tinh da bién c6 c6 céc gia thiét b6 sung :

(9) Khong nhan dang sai mo hinh (khong sai dang ham, khong thiéu bién quan
trong va thura bien khéng quan trong).

(10) Khdng c6 hién tuong da cong tuyén hoan hao (perfect multicollinearity hoic
exact linear relationship) trong mé hinh.

Tuc 13, khdng ton tai tap hop cac hé sé théa mén biéu thirc sau véi moi i:

1+0,%, +LX, +L+[ X, =0
3.4. TINH CHAT:

U6c lugng OLS cho mé hinh hdi quy tuyén tinh da bién 1a BLUE (Best Linear Unbias
Estimation).

Nghia la trong tat ca cac té hop tuyén tinh khong thién léch cua Y, wéc lwong OLS cua
tham s6 udc hwong co6 phuong sai bé nhat.

3.5. DO CHINH XAC CUA UOC LUON

Do su phuac tap cua cong thic tinh phu:(mg sai cua cac tham sé woc leong va su hd tro
tinh toan nhanh chéng cua céac phan mém, nén trong tap bai giang nay chi trinh bay
cbng thuc tinh phuong sai va sai s6 chuan cua cac thdng sé uéc luong cho mé hinh hoi
quy tuyén tinh 02 bién giai thich.
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3.6. DO THICH HOP CUA MO HINH:

Trong md hinh hdi quy tuyén tinh boi dé loai bo anh huang viéc thém bién lam bac tu
do ctaa mé hinh giam va lam hé s6 x&c dinh tang nguoi ta hay dung mot dai lugng do
ludng do thich hop cia mo hinh 13 hé s xac dinh diéu chinh R’

ESS
TSS

- R2_10 ESS/(n (k) 10 nEl(lDRz)
TSS/(n 1) nik

R2 =10

Luu y: R” c6 thé xdy ra truong hop am.

Ngoai R”, nguoi ta c6 d& nghi mot sé tieu chuin khac dé do ledng do thich hop cua
mo hinh, sau day la 02 tiéu chuan dugc tinh todn san trong phan mém EVIEW:

2
o Akaike Info Criterion: AIC = ﬁte”
[ n
[
Lo _ ESS f
0 Schwarz criterion: SCHWARZ = o ooone
0 n
[

Véi 2 tiéu chuan AIC va SCHWARZ, md hinh ¢é 02 tiéu chuan nay cang nho thi do
thich hop cua dix liéu doi vai md hinh cang cao.

3.7. KIEM PINH CAC GIA THUYET THONG KE:

3.7.1. Kiém dinh cac tham s riéng lé:

Nhu trong Chuong 2, kiém dinh gia thuyét vé mot tham sé hdi qui riéng I¢ duoc tién
hanh bang kiém dinh t.
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Gid thuyét kiém dinh:
Ho: ®=0 [ X, khong cd anh huong ddi vai Y.

Hi: ® 0 [ X, co anh huong ddivéi Y.
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Ky vong: Bé&c bo Hy.

Xac Pinh Tri Thong Ké Kiém Dinh
®
t.= S;ﬁk ) t* = ti2, nk

Kétlugn:  Néu |tc| >ty nk [ Béac bo Ho

Hay p-value < { [ B&c b6 Hy

Néu biét diu ky vong cua ®y ta co thé thuc hién kiém dinh 01 phia véi cac gia thiét :

Ho: ®=0 (®e 0) hoac Ho: ®=0(®yd
Hi: ®c<0 Hi: ®>0

Khi ¢6 mién bac bo 1a :
te <- t ni te >t i

3.7.2. Kiém dinh Wald (Kiém dinh t6 hop cac tham s6):
Kiém dinh nay gilp xac dinh nén thém vao hay bot di mot nhém bién trong mé hinh,
hay noi cach khéc giup chon mot trong hai mé hinh sau:
- M@ hinh nhiéu bién - goi 1a md hinh khdng gigi han (Unrestricted model — U)
- M@ hinh it bién - goi 1a md hinh giéi han (Restricted model — Ky hiéu la R)
Phuong trinh hdi quy tong thé ciia 02 md hinh nay nhu sau :
(U): Y= ®1 + ®Xp + ®3Xgi + ... + ®pXpi + ®aX(menyi + ... + B Xy + Uj
(R):  Yi=®1 + ® Xy + ®3Xgzi + ... + ®pXpyi + €
Gid thuyét kiém dinh:
Ho: ®mi1 = ®mea=... =®,=0 '] Chon md hinh
(R). Hy: Co it nhat 01 s6 Bjkhac 0 (v6i j= (m+1),k) [ Chon md hinh
(V).
Xac Pinh Tri Thong Ké Kiém Dinh

_ (ESS, [ESS \)/(k[Im) _ (R% TR 2) /(k Om)
ESS, /(n k) @UR2)/(n k)

C

F* = F(, k-m, n-k

Két ludn:

Néu : F, > F* (hay p-value < () Bac bd Hy
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(V): PRICE; = ®; + ®,SQFT; + ®;BATHS; + ®,BEDRMS; + u;
(R): PRICE; = (1 + (;SQFT; + g
Gid thuyét kiém dinh:
Ho: ®3=®, =0 1 Chon m6 hinh (R).

Hi: ® Ohoic®, O 1 Chon m6 hinh (V).
Xac Pinh Tri Thong Ké Kiém Dinh
F.= 0.471106 < F* = F5%’2;10 =4,103 [ Khﬁng bac bo Ho [ Chon mod hinh (R)

% Thygc hanh trong EVIEW:

o Thuc hién hdi quy md hinh U (hinh 3.2)
o Thuc hién kiém dinh Wald: View/Coefficient Tests/ Wald Test
o Kétqua:

Wald Test:

Equation: EQO1

Test Statistic Value df Probability
F-statistic 0.471106 (2, 10) 0.6375
Chi-square 0.942211 2 0.6243
Null Hypothesis Summary:

Normalized Restriction (= 0) Value| Std. Err.
C(3) -12.19276| 43.25000
C(4) -21.58752| 27.02933

Restrictions are linear in coefficients.

Hinh 3.3: Thuc hién kiém dinh Wald trén EVIEW

Tathiy: p-value = 0.6375 > 5% [ Khdng béc bo Ho vai muc y nghia ( = 5%
71 Chon m6 hinh (R).

3.7.3. Kiém dinh d¢ thich hop ciia md hinh:
Kiém dinh nay gilip xac dinh cac bién doc Iap trong mé hinh ¢6 anh huong I8n bién
phu thuc Y hay khéng. Pay la mot truong hop dac biét caa kiém dinh Wald.
Ta co:
(PRF) Yi= ®1 + ®X5 + ®3X35i + ... + ® X + U

Gid thuyét kiém dinh:

Ho: ®=®;=...=®=0 ] T4t ca cac bién khong tac dong dén

Y Hy: C6 it nhit 1 sb Bjkhac 0 (véi j = 2;k)
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Pay chinh 1a truong hop dic biét cua kiém dinh Wald. Tri thong ké kiém dinh duoc
tinh toan nhu sau:

_ RZ/(k0ID)
~ @ORY)/nIK)

c F* = F( k-1, nk

Két ludn:

Néu : F, > F* (hay p-value < ()} Bac bd Hy

< Trén EVIEW, kiém dinh nay duoc thuc hién kém trong bang két qua chay md hinh
(hinh 3.1 va 3.2):

(PRF): PRICE; = ®; + ®,SQFT; + ®;BATHS; + ®,BEDRMS; + u;
Gida thuyét kiém dinh:
Ho: ®;= ®3=®,=0
H,: CO it nhat 1 s6 B;khéac 0 (v6i j = 2;4)
Két qua : F, = 16.98894 hay p-value = 0.000299 < 5% [ Bac bo Ho V6i ( = 5%
] C6 it nhat mot bién trong md hinh tac dong dén gia nha.

3.8. CHIEN LUOQC XAY DUNG MO HINH :

Trong gia thiét bd sung cho md hinh hdi quy tuyén tinh da bién, ta c6 mot gia thiét Ia:
“Khdng nhan dang sai md hinh”. Trong phan nay ta s& khao sat mot s6 van dé lién
quan dén nhan dang sai md hinh l1a: mé hinh thiéu bién quan trong hoic thura bién
khong quan trong.

3.8.1. Ha

% MO hinh thidu bién quan trong :

) Néu mot bién doc lap quan trong cua mo hinh bi bo sot (tham sd hdi qui khac
khong c6 y nghia thong ké) thi cac gia tri wéc lwgng cua tat ca cac tham so hoi
qui con lai sé bi thién léch.

(] Céc gia tri du bao cting bi thién léch.

[ Uéc luong phuong sai cia cac tham s hdi qui ciing s& bi thién léch, va vi vay
cac kiem dinh gia thuyét sé khéng cé y nghia.

4 MO hinh thza bién khoéng quan trong :

[ Néu mot bién doc lap co tham s6 hoi qui bang khong (nghia 13, bién nay la
thira) duoc dua vao mé hinh, cac gia tri wéc lugng cia cac tham so hoi qui khac
van s¢ khong thién léch va nhat quan.
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] Phwong sai cua tham s hdi qui s& cao hon cac gia tri khi khdng cé bién khong
lién quan, va vi vay cac hé so sé khdng hiéu qua.

1 Vi céc phuong sai wéc lwong cua cac hé s6 hoi qui la khong thién léch, cac

kiém dinh gia thuyét van cé hiéu luc.

3.8.2. Chién lwoc xay dwng mé hinh:

Tur hai sai 1am ndy, dé xac dinh mé hinh ding nguoi ta thuong xay dung md hinh theo
mot trong hai chién luoc:

< Chién luoc tir téng quat dén don gian:

Tu mé hinh nhiéu bién sau d6 loai dan céc bién khdng quan trong dé dugc mé hinh
dung c0 it bién hon.

+ Chién luoc tir don gidn @én téng quat

Tur md hinh it bién sau d6 thém dan céc bién quan trong dé duoc md hinh ding cé
nhiéu bién hon.

Vidy: Lap mo hinh x&c dinh cac nhéan t6 anh huang dén vige di chuyén bing xe buyt
cua 40 thanh pho khap nuéc My. Cac bien duoc dé nghi nhu sau:

BUSTRAVL : Muc do giao thong bang xe buyt ¢ dd thi tinh (ngan hanh khach/ gio)
FARE . Gia vé xe buyt (USD)

GASPRICE : Gia mot ga I6ng nhién liéu (USD)

INCOME : Thu nhap binh quan dau nguoi (USD)
POP : Dan s thanh phd (ngan ngudi)
DENSITY  : Mat do dan s tinh (nguoi/dam vuong)

LANDAREA : Dién tich thanh phé (dim vudng)

+ Dic trung tdng quat caa md hinh, dwgc cho dudi day:

BUSTRAV = B;+ B,FARE + B3GASPRICE + ,INCOME + BsPOP + B6DENSITY+
B;LANDAREA +u

Truéc khi woc lwgng md hinh, ta xac dinh ddu ky vong cua cac bién nhu sau:

Gia vé xe buyt (FARE) tang s& lam nhu cau di xe buyt giam (ly thuyét kinh té) nghia

la Iam muc do giao théng bang xe buyt ¢ d6 thi (BUSTRAV) giam, do d6 ta ky vong

B, mang dau am.

Tuong tu v6i cac hé s6 khac ta ky vong: B, (&m), Bs (duong), Pa (cO thé &m hoic

duong), Bs (duong), Be (duong) va p;(am).
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% M0 hinh tong quét s& dugc chay nhu sau:

Theo két qua ta thiy véi mac y nghia ( = 10%, c6 04 bién FARE, GASPRICE,

Dependent Variable: BUSTRAVL

Method: Least Squares

Date: 01/04/06 Time: 13:16

Sample: 1 40

Included observations: 40
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C 2744.680] 2641.672] 1.038994) 0.3064
FARE -238.6544| 451.7281| -0.528314| 0.6008
GASPRICE 522.1132| 2658.228| 0.196414| 0.8455
INCOME -0.194744| 0.064887| -3.001294| 0.0051
POP 1.711442| 0.231364| 7.397176| 0.0000
DENSITY 0.116415] 0.059570] 1.954253] 0.0592
LANDAREA -1.155230] 1.802638| -0.640855/ 0.5260
R-squared 0.921026| Mean dependent var 1933.175
Adjusted R-squared 0.906667| S.D. dependent var 2431.757
S.E. of regression 742.9113| Akaike info criterion 16.21666
Sum squared resid 18213267| Schwarz criterion 16.51221
Log likelihood -317.3332| F-statistic 64.14338
Durbin-Watson stat 2.082671| Prob(F-statistic) 0.000000

Hinh 3.4: M6 hinh tong quét (khdng gidi han)

LANDAREA khdng c6 y nghia théng ke.

+ Thuc hién kiém dinh Wald dé bo 03 bién nay ra khoi mé hinh:

Ho: ®2: ®3: ®7 =0
H;: ®, Ohoic ®; Ohoic®, O
Chay EVIEW ta c6 két qua:

Ta thiy Fc = 0.315845 va p-value = 0.8138 > ( [J Khong bac bo Ho I Chon md
hinh R, hay no6i cach khac nén bo 03 bien FARE, GASPRICE, LANDAREA ra khoi

mo hinh.

Wald Test:

Equation: Untitled

Test Statistic Value df| Probability,
F-statistic 0.315845 (3, 33) 0.8138
Chi-square 0.947535 3 0.8139
Null Hypothesis Summary:

Normalized Restriction (= 0) Value| Std. Err.
C(2) -238.6544| 451.7281
C(3) 522.1132| 2658.228
C(7) -1.155230| 1.802638
Restrictions are linear in coefficients.

Hinh 3.5: Kiém dinh Wald dé chon md hinh
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& M6 hinh méi (R) Ia:

Dependent Variable: BUSTRAVL
Method: Least Squares
Date: 01/04/06 Time: 13:31
Sample: 1 40
Included observations: 40
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C 2815.703| 976.3007| 2.884053] 0.0066
INCOME -0.201273|] 0.062101| -3.241076] 0.0026
POP 1576575 0.120612] 13.07148| 0.0000
DENSITY 0.153421| 0.034898| 4.396311) 0.0001
R-squared 0.918759| Mean dependent var 1933.175
Adjusted R-squared 0.911989| S.D. dependent var 2431.757
S.E. of regression 721.4228| Akaike info criterion 16.09497
Sum squared resid 18736228 Schwarz criterion 16.26386
Log likelihood -317.8993| F-statistic 135.7080
Durbin-Watson stat 1.878671| Prob(F-statistic) 0.000000

Hinh 3.6: M0 hinh don gian (gigi han)
T4t ca céc bién trong md hinh déu cé y nghia théng ké.
Vay:
BUSTRAVL = 2815.7 - 0.2013INCOME + 1.5766POP + 0.1534DENSITY + u/.

Loeu y: Trong thyc hanh trén’ EVIEWS, khi thuc hién bé bot bién tif’mé hinh (U) ta nén
bo tieng bien mgt (Goi y: bien khéng quan trong co6 p-value l1on nhat).

3.9. HOI QUY VOI BIEN PINH TiNH:

T4t ca cac bién ching ta gap trudc day déu c6 ban chit dinh lugng; nghia la cac bién
nay co cac dic tinh c6 thé do lwdng bing s6. Tuy nhién, hanh vi cia cac bién kinh té
ciing ¢6 thé phu thudc vao cac nhan td dinh tinh nhu gidi tinh, trinh d6 hoc van, mua,
cbng cong hay ca nhan v.v...

Ching ta bit dau véi viéc xem xét truong hop don gian nhat trong d6 mot bién dinh
tinh chi c6 hai lya chon.

Vidu: Tim hiéu xem cé su khac biét vé& lwong giira nam va nit khong ta xem xét md
hinh don gian sau:

WAGE, = ®1 + TMDi +
N R &)
WAGE;= ®, + ™MD; +
Trong d6: WAGE; :
D, Gigi tinh: D; = 1, néu nguoi i 12 nam

Luong cuaa nguoi i.

D; = 0, néu nguoi i 1a nix

Bién soan : ThS. Hoang Thi Hong Van 48



Tap bai giang mdn hoc: Kinh té lwong

L4y ky vong c6 diéu kién 2 vé cua (*) ta duoc :
E(WAGE/Di=1) = ®;+ ®,: Luong trung binh cta nam
E(WAGE;/Di=0) = ®; Luong trung binh cta nit

Vay su khéc biét vé& lrong trung binh cia nam va nit 1a ®,.

3.9.1. Céac dang mo6 hinh:

M6 hinh tong quét:

(PRF) : WAGE, = ®; + ®,EXPER; + ™,D; + M,EXPER;-D; + u;
Céc phuong trinh:

Nam: WAGE; = (®; + ™) + (®, + ™,)EXPER; + u;

Nit:  WAGE; = ®; + ®,EXPER; + U;

(SRF) WAGE; = ®, + ®,EXPER; + ™,D;+ ™,EXPER;-D; + 0,

Cac kiém dinh lién quan dén bién dinh tinh:
+ Kiém dinh 1:

Ho: ™ =0 [ Khéng co su khac biét vé& luong giita nam va nit, su khac biét
nay la do cac yéu té6 ngoai mé hinh.

Hi: ™ 0 [ C6 su khac biét vé lwvong giita nam va nit, su khac biét nay 1a
do céc yeu to6 ngoai mé hinh.

+« Kiém dinh 2:

Ho: ™ =0 [ Khong co su khac biét vé& lwong giita nam va nit, su khac biét
nay la do s6 nam kinh nghiém gay nén.

Hi: ™, 0 [ C6 su khac biét vé lwvong giita nam va nit, su khac biét nay 1a
do s6 nam kinh nghiém gay nén
Céac dang mé hinh:
- Dang1l: ™ =0va™,=0: Khong cé su khac biét vé luong giita nam va ni.
- Dang2: ™, Ova™,=0: C6 su khac biét v& lwong giita nam va nit, su khac
biét nay la do cac yéu to6 ngoai md hinh
- Dang3: ™ =0va™, 0: CO su khac biét v& lwong giita nam va nit, su khac

biét nay la do s6 nam kinh nghiém gay nén

Dang 4: ™, 0va™, 0: C6 su khac biét vé luong giita nam va nit, su khac
biét nay la do s6 nam kinh nghiém va cac yéeu t6 ngoai
mo hinh gay nén.
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Minh hoa:
A
Y; it
i Yinam - Yin
®,
®)
0 EXPER,

Dang 1: ™, =0va™,=0

nam
Y

v

i)

EXPER,

Dang 2: ™, 0Ova™,=0

nam
Yi

A
®,+™, Y’:I
1
®,
®

»

0 0 o
EXPER; EXPER
Dang 3: ™ =0va™, 0 Dang4: ™ Ova™, 0
+ Vidu
Dependent Variable: WAGE
Method: Least Squares
Date: 01/09/06 Time: 17:13
Sample: 1 49
Included observations: 49
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C 1178.287| 222.2657| 5.301252| 0.0000
EXPER 44.23393] 24.27003| 1.822574] 0.0750
GENDER 822.2153| 296.6991| 2.771209, 0.0081
EXPER*GENDER | -35.45679| 29.24061| -1.212587| 0.2316
R-squared 0.255122| Mean dependent var 1820.204
Adjusted R-squared 0.205464| S.D. dependent var 648.2687
S.E. of regression 577.8457| Akaike info criterion 15.63460
Sum squared resid 15025756 Schwarz criterion 15.78903
Log likelihood -379.0477| F-statistic 5.137534
Durbin-Watson stat 1.727763| Prob(F-statistic) 0.003853
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3.9.2. Bién gia nhiéu thudc tinh:

S6 cac lya chon c6 thé co cia mot bién dinh tinh c6 thé nhiéu hon hai. Vi du, dit Y
doanh s6 cua mot cong ty, X la chi phi cho quang cao. Chiang ta ky vong quan hé gitra
tien tiet kiém va thu nhap sé khac nhau theo cac mua khac nhau:

Vé6i mot dic trung c6 m thudc tinh ta s& dit m — 1 bién gia.
Vidu: Bién moa vu: 4 mia: xun, ha, thu, dong [ 3 bién gia.
D, :{1, néu la mia xuan
0, néu khong 1a mua xuén
D, :{1, néu la mua ha
0, néu khong 1a mua ha
D, :{1, néu la mua thu
0, néu khong 13 mua thu
Y;: Doanh s,
X; : Chi phi quang céo
Vay phuong trinh hdi quy tong quét:
Yi= ®; + ™Dy + ™05 + ™3Dgi + ®X; + ™ X Dyj + ™s5Xj Dyi + ™6Xi Dgi + U
Vay phuong trinh hdi quy cho ting mua:
Mua xuan: Yi=(®1 + ™) + (®; + ™)X +
u; Mua ha: Yi=(®1+ ™) + (®; + ™) X;
+ u; Mua thu: Yi=(® + ™) + (®, +
™g)X; + u; Mua dong: Y;=®; + ®,X; + U
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Chwonag 1V

DA CONG TUYEN
(Multicollinearity)

41. GIOI THIEU:

Mot trong nhitng gia thiét caa md hinh hdi qui tuyén tinh da bién 1a khéng c6 hién
tuong da cong tuyén hoan hao. Vay hién tuong da cong tuyén, da cong tuyén hoan
hao 1a gi, n6 s& anh hudng nhu thé nao dén mé hinh va cach khic phuc hién tuong nay
s€ duoc trinh bay ¢ chuong nay.

[ Hién tuong da cong tuyén la hién tugng cac bién doc Iap trong mo hinh phu
thudc lan nhau va cé quan hé gan nhu tuyén tinh.

(1 Hién tuong da cong tuyén hoan hao 1a hién tuong cac bién doc lap c6 méi quan
hé tuyen tinh chinh xéac (exact linear relationship) dugc thé hién dugc dudi dang
ham so tuyen tinh.

Ly + LoXoi + LaXai + oot kX =0

Vidu : Uéc luong ham tiéu dung. Y : Tiéu dung, X, : Thu nhap va Xs : cua cai
Xo X3 Y

10 50 52
15 75 75
18 90 97

24 120 | 129
Dang ham: Yi=®; + ®,X5 + ®3X5 + U

Y= @51 + ®2X2i + ®3X3i + Gi

Theo dit liéu ta thiy : X, va X5 ¢ mi quan hé tuyén tinh chinh xac

X3i-5X5=0
® Xzi = 9Xy;
Vay Yi= ®, + ®,X5 + ®,5X5 + {,

Yi= ®, +(®,+580,)Xy + 0,
Chiing ta chi c6 thé wéc lwong (®, + 5@ ) chir khong uéc lugng riéng ting tham sé
hoiqui ® ya ® duoc.

Pa cong tuyén hoadn hao thuong rét it khi xay ra trong thuc té. Con da cong tuyén
khdng hoan hao thuong hay xay ra trong thuc té (Near collinearity)
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4.2. NGUON GC JA DA CONG TUYEN (Multicollinearit

4.2.1. Do phwong phép thu thap dir lié

C4c gi4 tri ciia cac bién doc lap phu thuoc lAn nhau trong mau, nhung khong
phu thugc lan nhau trong tong thé

Vi du: Ngudi ¢ thu nhap cao hon khuynh huéng s& c6 nhiéu ciia cai hon. Diéu
nay c6 thé dung véi mau ma khong dung vai tong thé. Trong tong thé s& cd céac
quan sat vé cac ca nhan co thu nhiap cao nhung khdng cé nhiéu cua cai va
nguoc lai.

4.2.2. Dang ham mo hinh:
Vi du c&c dang ham sau d& xay ra hién twong da cong tuyén:

o Hdi qui dang céc bién doc lap dwoc binh phuong s& xay ra da cong tuyén
va dac biét khi pham vi gia tri ban dau cua bien doc lap la nho.
o Céc hién doc 1ap vi md dugc quan sét theo dit liéu chudi thoi gian

o Nhp khau quéc gia phu thuoc vao GDP va CPI (céc chi s6 nay dugc thu
thap tir dir liéu thoi gian). Giai thich da cong tuyen theo y nghia vi mé?

4.3. HA A

4.3.1. Pacdng tuyén hoan hiao
Ching ta khdng thé wéc luong dwoc md hinh. Cac phan mém may tinh s& bao
cac tin hiéu sau:
- “Matrix singular”: ma tran khac thuong ma may tinh khong thé thuc hién
duoc khi udc luong cac hé s6 hoi qui
- “Exact collinearity encounted”.
4.3.2. Hé qua khi c6 da céng tuyén khong hoan hao
(1) Uéc hrgng OLS vin BLUE
- U;’m lugng khdng chéch: trung b]nh cac uoc hwong tir mau 1ap lai s& hoi tu
dén gia tri wdc lwong cua tong thé.

- Phuong sai cia hé sé uéc lwong van dat minimum nhung khdng c6 nghia
nhat thiét 1a nho so véi gia tri cua udc luong

(2) Sai sb chuan caa cac hé sé sé Ién.
- Khoang tin cay lon va théng ké t it y nghia.
- Céc udc lugng khdng that chinh xac.
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- Do dé chiing ta d& di dén khdng c6 co s¢ bac bo gia thiét “khong” va diéu
nay c6 thé khong dung.
(3) R?rat cao cho du théng Kké t it y nghia
- Tai sao hé sb xac dinh lai cao? Do khong c6 nhiéu nhitng bién ddi khac
biét gitra cac bien so doc lap vi ching thuc sw c6 moi quan hé véi nhau

- D& dang béc bo gia thuyét “khdng”cua thong ké F va cho ring mé hinh uéc
lugng c6 gia tri

(4) Céac wéc lwong va sai s6 chuan cia wéc lweng rat nhay cam véi su thay doi
cua dir liéu
- Chi can mét su thay dbi nho trong mau dit liéu s& kéo theo sy thay déi lon
cac hé so udc luong.
- Béi vi cac hé sb udc lwegng chira dung nhitng mdi quan hé manh giita cac
bien doc lap
Vidu : Xem két qua u6c heong ham tiéu dung:
Y =24.77 + 0.94X,; - 0.04X5 + u
t (3.67) (L14) (-0.53)
R?*=0.96, F=92.40
Y : Tiéu dung, X, : Thu nhap va Xs : cua cai
Ta thay:

- R2?rét cao giai thich 96% bién d6i cua ham tiéu dung,
- Khéng c6 bién doc 1ap nao cé y nghia (thdng ké t qué thap).
- Co6 mot bién sai dau.

- Gia tri thong ké F rat cao dan dén bac bo gia thuyét “khéng” va cho rang md
hinh uéc lugng cd y nghia.

- Bién thu nhap va cua cai trong quan rat manh véi nhau do d6 khdng uéc leong
duoc tac dong bién chinh xac cho thu nhap hoac cua cai Ién tiéu dung.

Thuc hién céc hdi quy sau:
- Thuc hién hdi qui X5 theo X
X3=7.54+10.19X, + u
(0.26) (62.04) R?*=.99
Hau nhu ching ta cé da cong tuyén hoan hao giira X, va Xs
- Hai qui tiéu dung theo thu nhap:
Y =24.45 + 051X, +u
(3.81) (14.24) R*=0.96

Bién thu nhap tré nén ¢6 ¥ nghia théng ké, nhung truée lic do trong m hinh
dau thi khéng cé y nghia.
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- Tuwong tu hdi qui thu nhap Y theo cua cai:
Y =24.41 + 0.05X5 + u
t (3.55) (13.29) R*=0.96

Bién cua cai troé nén c6 y nghia théng ké, nhung trudc lic d6 trong md hinh dau
thi khéng c6 y nghia.

4.4, NHAN DANG :

(1) R?cao vathéng ké t thap.
(2) Twong quan tuyén tinh manh giira cac bién déc lap

- Xay dyng ma tran hé sb tuong quan cip va quan sat dé nhan dién d6 manh cua
c4c tuong quan tirng cap bién sé doc lap

- Xét V& y nghia kinh té cac bién c6 kha niang twong quan cao
(3) Thuec hién hoi qui phu
- Hdi qui gitta mot bién doc 1ap véi tat ca cac bién doc 1ap voi nhau va quan sat
hé sé R? cua cac hdi qui phu
- Thuc hién tinh théng ké F
R2)/(k (1)
T QOR)/(n0K)

k s6 bién doc lap trong hdi qui phu
Néu F > F* thi ching ta c6 thé két luan rang R2 khac khong theo y nghia théng
ké va dicu nay c6 nghia la c6 da cong tuyen trong mé hinh.

(4) Thira sb ting phwong sai (Variance inflation factor-VIF)

1
1o

VIF =

r; 1a h¢ so twong quan giita hai bicn doc lap trong mé hinh.
Khi r; tang lam VIF tang va lam tang mic d6 da cong tuyén

Nguyén tic kinh nghiém (Rule of thumb) VIF € 10 [0 C6 hién tugng da cong
tuyén gitra hai bién doc 1ap trong mé hinh

4.5, AC GIAl PHAP KHAC PHUC DA CONG TUYEN

(1) B6 qua da cong tuyén néu t > 2
(2) B6 qua da cong tuyén néu R? caa md hinh cao hon R? ciia mé hinh hdi qui phu.

(3) Bo qua da cong tuyén néu muc tiéu xay dung mé hinh s dung dé du béo cha
khéng phai kiém dinh.
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(4) B bét bién doc lap.
Vi du: bo bién cua cai ra khoi mé hinh ham tiéu dung.
Diéu nay xay ra véi gia dinh rang khdng c6 méi quan hé giira bién phy thudc va
bién doc lap loai b6 mé hinh.
Néu ly thuyét khang dinh c6 méi quan hé véi bién du dinh loai bo thi viéc loai bo
nay sé dan dén loai bo bién quan trong va ching ta mac sai lam vé nhan dang mé
hinh (Specification Error).
(5) B6 sung dit liéu hodc tim dix liéu moi
Tim mau dit liéu khac hoic gia ting ¢& mau. Néu mau Ién hon ma van con da
cong tuyen thi van cé gia tri vi mau 1é6n hon sé lam cho phuong sai nho hon va hé
s0 udc hegng chinh xac hon so véi mau nho.
(6) Thay d6i dang md hinh
M6 hinh kinh té lwong c6 nhiéu dang ham khac nhau. Thay dbi dang md hinh
ciing c6 nghia la tai cau trdc md hinh
(7) St dung thdng tin hau nghiém “priori information”
Str dung két qua cua cac md hinh kinh té luong trudc it c6 da cong tuyén
Vi du: Ta cd thé biét tac dong bién cua cua cai Ién tiéu dung chi bang 1/10 so voi
tac dong bién cua cua cai Ién tiéu dung ®; = 0.10*®,
N Chay mé hinh voi didu kién tién
nghiém.
Yi=®; + ®,X, + 0.10*®,X3; + U;
Yi=®; + ®,X; + U; trong do Xi= Xy + 0.1X3i
[ Khi woc leong duoc ®, thi suy ra ®, tir mdi quan hé tién nghiém

trén. (8) Sir dung sai phan cho céc bién cia md hinh
Sai phan lam cho van d& da cong tuyén cé thé nhe di

Quay tr¢ lai vi du ham tiéu dung: Thu nhap va cua cai cd mdi quan hé khé chat
ch& va do do khdng tranh khoi da cong tuyén

Ching ta muén uéc lrong:
Yi= ®1 + ®yXy + ®3 Xzt Uy
Ung véi t-1
Yi1 = ®1 + ®2Xprq + ®3Xaq+ Ugg
L4y sai phan cac bién theo thoi gian
Y Y= ®p(Xor Xor1)+ ®3(Xa-Xar1)+Vy

Diéu nay co thé giai quyét vin dé& da cong tuyén vi da cong tuyén xay ra tir ban
than cac bién doc lap chir khong xay ra tir sai phan cac bién nay.

Tuy nhién c6 thé vi pham gia dinh chuin vé sai s6 ngau nhién.
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(9) Két hop dit liéu chéo va dir liéu chudi thoi gian
Vi du: Nghién ctru cau xe hoi va chi c¢é di liéu chudi thoi gian.
InY; = ®;+ ®,INPRICE+ ®3ININCOME; +u;
Trong d6 : Y. sb xe hoi bén ra trong thoi doan t.

Thong thuong gia va thu nhap twong quan manh véi nhau theo thoi gian nén chic
chan m6 hinh cé da cong tuyén khi st dung chuoi thoi gian

Gia st ching ta c6 dir liéu chéo, ching ta cd thé wéc lwong d6 co dan theo thu
nhap khi sir dung dir liéu chéo. Con @6 co dan theo gia ching ta phai tim tir chuoi
dix liéu theo thoi gian
U6c lugng ham hdi qui theo thoi gian
Yi=®; + ®2|nPt + Uy
Khi d@ Y, = InY, -
®3ININCOME;
Y dai dién cho sb xe hoi ban ra sau khi loai trir tic dong cua thu nhap

Cin cir vao ®; cho trude chlng ta wée lwong dugc do co dan cau xe hoi theo
gid nhung khdéng c6 hién tuong Pa cong tuyen

Tuy nhién ching ta phai gia dinh rang, do co dén tir chudi thoi gian va tir dit lidu
chéo la dong nhat.
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Chwong V
DANG HAM

Gia sir ban c6 mot md hinh kinh té tién doan méi quan hé gitra mot bién phu thuoc Y
va céac bién doc 1ap X. Trong nhiéu truong hop, md hinh nay s& khong cho ban biét
dang ham ma méi quan hé nay c6 trong dir lieu, mac du md hinh nay s& thuong cho
ban mot s6 ¥ niém vé dang c6 thé c6 caa mbi quan hé. Giai phap thong thuong 1a
quyét dinh xem dang ham nao c6 kha niang mo ta tét dir liéu nhat, diéu nay phu thuoc
vao suy luan kinh té hodc phu thudc vao viéc khao sét dit liéu. Sau do, ching ta thir
xay dung mot sé dang ham khéac nhau va xem ching c6 cho ra cac két qua twong ty
hay khong, va néu khdng, thi phai xem dang ham nao cho ra cac két qua hop Iy nhét.

Chuong nay s& trinh bay mot sé dang ham dwoc sir dung phd bién nhat, cho biét ching

biéu hién nhu thé nao, md ta cac tinh chit cua ching, va cho ban mét sé y tuéng vé
cach chon lya gitta cac dang ham nay.

5.1. HAM TUYEN TINH:

Dang ham tong quét:

Yi=®1 + ®Xj + ®3X3i + ... + ®Xi + U

. Y, L an A A . A

Y nghia: ® :D;( '~ Té&c dong bién riéng phan cugX Ién

Y
ki

Gitr céc yéu tb khac co dinh, khi X, tang 1én mot don vi thi Y tang 1én ®,

don vi, va diéu nay dung bat ké cac gia tri cia X va Y la bao nhiéu.

Pay 1a dang ham don gian nhit, tuy nhién, do tir)h don gian nay nén kha nang mo ta
phu hop dir liéu cua dang ham nay thuong han ché.

Vi du: Buong biéu dién chi phi c6 dang C; = ®; + ®,Q; + u; am chi 1a khi Q ting
thém moét don vi thi chi phi C ting thém ®, don vi. Diéu nay chi c6 thé dlng trong
treong_hop chi phi bién khong doi; n khong thé ding trong truong hop chi phi bién
tang dan (hay giam dan). Néu ban nghi rang chi phi bién tang dan, ban sé€ khéng muon
sir dung dang ham tuyén tinh.

5.2. HAM PA THUC,

Dang ham nay cho phép giai thich tac dong cua X 1én Y phu thudc vao gia tri hién
hanh cua X.

Dang ham tong quét;

Yi=®p+ ® X+ ®X + ... + X+ U,

2

2
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+U;
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Téac dung:

L U'c luong chi phi bién (Tac dong bién cia Q 16n G): MC = DDQCi = @, + 20,0,

Nghia [a: Chi phi bién phu thuéc vao Q. Tai diém Q nao do, khi Q ting Ién
mot don vi thi C tang 1én ®, + 2®,Q; don Vi.

Téc dong bién gdm 02 thanh phan :

o Thanh phan cé dinh theo Q: ®;

o0 Thanh phan thay dditheo Q :  2®,Q;
Ly thuyét goi y ring ta thuong c6 MC ting dan hoic khdng di, do do ta co thé
thuc hién kiém dinh : ®, = 0 (MC tang dan) hoic ®, = 0 (MC khéng dbi)

®1
20,

L Piém cuec tri (cuc dai hoac cuc tiéu): MC=0™ Q= [

Vidu :

Puong Chi phi Trung binh Dai han (LRAC) la mot duong hinh chir U thé hién bang
mot ham bac hai (da thac bac hai) :

Vidu: LRAC; = ®q+ ®1Qi + ®Q+U;

2

Sir dung dit liéu 86 S&Ls cho nam 1975. San lwong Q duoc do lwdong nhu 13 tong tai
san 0. LRAC dugc do luong nhu la chi phi hoat dong trung binh tinh theo % cua
tong tai san co.

SRF: LRAC =2,38-0,615Q + 0,054 Q° + 0,
San legng cho LRAC ti thiéu caa ham nay khi tong tai san c6 Q dat 569 ty do la :

“LRAC: _ 0615 +2(0.054) Q =0 ™ Q =569

53. HAM L KEP:

Khao st ham san xuat Cobb-Douglas: Y, = ® K L%e"

Trong d6: Y =san lugng
K = nhap luong vén
L = nhap lugng lao dong

Pay la mbi quan hé phi tuyén, nhung ching ta cd thé bién ddi quan hé nay nhu sau:
|nYi =In ®; + ®, |nKi + ®3|n|_i + U;

Pay 1a md hinh tuyén tinh trong cac tham sb nhung khong tuyén tinh trong cac bién sb
M® hinh nay tuyeén tinh theo l6garit cua cac bién s6. M6 hinh nay duoc goi la mé hinh
I6garit-16garit, 16garit kép hay tuyéen tinh l6garit
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Dang téng quat;

|nYi =In ®;+ ®, |nx2i + ®3|nX3i + ...+ ®k|nin + U;

Téac dung:
L Tham sb d6 doc cua mot md hinh log kép do lwong do co gidn riéng phan cua Y
theo X.
OnyY X NP x A
Y YR . la d6 co gidn riéng phan cua Y theo X,.
OinX, X, Y

Trong ham Cobb-Douglas: ®, = % % . 1a d6 co gidn riéng phan cua san

lwong theo vén. Nghia 13, gitr lao dong khdng doi, khi von ting 1% thi san
luong sé tang ®,%.

4+ Tac dong bién thay déi: — = @,

4 Trong ham Cobb - Douglas ®,+ ®; do luong hiéu qua theo qui md. DPap
rng cua san lrong ddi voi thay d6i twong xung trong cac nhap lwong.

o Néu ®, + ®; =1: hiéu qua khong d6i. Tang gap ddi nhap hrong thi
san lugng sé tang gap doi.

o Néu ®, + ®; <1: hiéu qua giam dan

o Néu ®, + ®;>1: hiéu qua tang dan

Vidu 1: Dit liéu vé ndng nghiép Dai Loan 1957-72:
InY =-3.34 + 0.49 InK + 1.50 InL + @,
t  (-1.36) (4.80)  (0.54)
R®=0.89
Y GNP tinh bang triéu do la
K 1a vbn thuc tinh bang triéu do la
L tinh bang triéu ngay cong lao dong

[ D9 co gian cua san luong theo vén Ia 0,49 : Giir nhap luong lao dong khong doi,
gia tang 1% nhap leong von dan dén gia tang 0,49% san luong.

[ D9 co gidn cua san lrgng theo lao dong 1a 1,50 : Giir nhap lugng von khdng doi,
gia tang 1% nhap leong lao dong dan den gia tang 1,5% san luong.

1 R? c6 nghia 1a 89% bién thién trong I6garit cia san lwong duoc giai thich bai
I6garit cua lao dong va von.

71 Hiéu qua tang theo qui md bai vi:
®,+® =199
Thuce hién kiém dinh : ®, + ®; = 0 (Kiém dinh Wald) ta c6 :
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Vi du 2: Ta c6 thé lap ham cau nhu mot ham log kép :
InQi =In ®1 + ®2 Inpcoffee + ®3|nptea +
Uj

InQ = '3.34 + 0.49 In Pcoffee+ 1.50 Inptea + GI

Q © 12 muc tiéu dung ca phé méi ngay
Peotfee - la gia ca phé moi can Anh
Pea  © lagidtra moi can Anh

INQ = 0.78 -0.25In Peosee + 0.38INPyey + 0,
t  (51.1) (-5.12) (3.25)

[ D) co gian theo gid rieng la — 0,25: Giit cac yéu t6 khac khong doi, néu gia gia
tang 1% thi lwong cau sé giam 0,25%.

Khéng co gidn - gia tri tuyét ddi nho hon 1.

[ D9 co gian theo gia-chéo 1a 0,38. Giir cac yéu t6 khéc khdng doi, néu gia tra gia
tang 1%, thi lugng cau ca phé sé gia tang 0,38%
Néu do co gidn theo gia — chéo dwong, thi ca phé va tra la cac san pham thay thé.
Néu d6 co gian theo gia-chéo &m, thi d6 1a cac san pham bd tro.

Ham -Douglass Tén At

Khao st ham san xuat Cobb-Douglas: Y, = ® K L®e"e"

Trong d6: Y =san lugng
K = nhap luong vén
L = nhap lugng lao dong
t = thoi doan - xu hudng thoi gian (nam)

Ta c6 thé bién d6i quan hé nay nhu sau:

InY; =In ®; + ®; InK; + ®slnL; + rt + u;

r= QnY _ O¥/Y H LY . téc d¢ thay doi tuong ddi hang nam cia Y.

[t Lt [t

54. HAM BAN LOG

Su dung moé hinh nay khi ching ta quan tdm dén téc do tang truong cua blen nao do
nhu mo| quan hé gitra tbc do tang thu nhap theo sy thay doi tuyét ddi cua sé nim hoc
hoac sé nam kinh nghiém

Vi du: Gia st chung ta c6 100.000.000 VND va ching ta goi sé tién nay vao ngan
hang vai lai suat r = 8%/ nam.

Sau mot nam, s tién nay sé tang 1én dén: Y, = 100.000.000(1 + 0.08) = 108.000.000
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Sau hai nam, sé tién nay sé& tang 1&n dén: Y, = 108.000.000(1 + 0.08) =
100.000.000(1 + 0.08)2 =116.064.000
Vay sau t nam, sé tién nay sé tang 1&n Y, = 100.000.000(1 + 0.08)"
Vay: cong thuc 1di kép: Y=Y, (1 +1)
Y, la gia tri ban dau cua Y
Y, 1a gi4 tri cua Y vao thoi diém t
r la ty 1é tang truong kép cua Y
LAy l6garit co sé e caa cong thuc 1ai kép :
Yi=Yo (L +1)
™ InY= InYo + tIn(1 + 1)
Pit ®; = InY,, ®, = In(1 + r) va viét lai va thém so hang sai s6 vao :
™ InY= ®1 + ®st + U,
Dang ham téng quét;
LnY; = ®1 + ®y,Xy + ®3Xg + ... + ® X + U

_OInY _OYIY L OYIY

®;
X X X

Hé s6 do déc do lwong thay doi twong ddi cua Y dbi véi su thay doi tuyét ddi cho
trudc trong gid tri cua bien giai thich

Vi du:
Ln(GDP thuc) = 6,9636 + 0,0269t

SE (0,0151) (0,0017)
R?=0,95

[ Hg s6 do déc do hrong téc do tang truéng: GDP thyc tang trusng véi toc do
0,0269 moi nam, hay 2,69 phan tram moi nam.

1 LAy dbi 16garit co s6 e cua 6,9636 dé chi ra rang vao dau nim 1969, GDP thyuc wdc
lugng vao khoang 1057 ty do la, nghia la 6t =0

] Tinh tc do tang truong kép r
®*=In(L+r) De®=(1+r)
Or=e®-1=1,0273-1=0,0273

55. CAC DANG HAM KHAC:
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Chuwonag VI

HIEN TWPONG PHUONG SAI CUA SAI SO THAY DBOI
(Heteroscedasticity)

6.1. GIOI THIEU:

Mot trong nhitng gia thiét quan trong caa md hinh hdi quy tuyén tinh wéc luong theo
phuong phap OLS la cac sb hang sai s6 u; cd phan phéi gidng nhau vai tri trung binh
bang khong va phuong sai khong di 1a (2. Didu nay c6 nghia la muc do phan tan cua
gi4 tri bién phu thudc quan sat duoc (Y) xung quanh duong hdi qui nhu nhau cho tat
ca CAC quan sat.

Tuy nhién, trong nhiéu truong hop théng thuong co lién quan dén nhitng dit liéu chéo,
gia thuyét nay c6 thé sai. Hién tugng nhu vay duoc goi la phuong sai cua sai s6 thay
d6i (Heteroscedasticity - HET).

Vay: Var(u) = (? — Phwong sai cua sai s khong ddi

Var(u) = (# (? — Phuong sai cia sai s6 thay doi

Néu md hinh c6 hién tugng phuong sai cia sai s6 thay déi (HET), thi cac tinh chat:
khéng chéch va nhat quan khdng bi vi pham néu ta sir dung OLS dé uéc lwong cac hé
s6 hdi quy.

Nghia la: E(
®y

N

® )=

6.2.2. Tac Pong Lén Cac Kiém Pinh Gia Thuyét

Ta biét phuong sai cua cc udc lugng phu thuc vao phuong sai cua sai s6, do néu md
hinh c6 hi¢n twgng HET thi phwong sai cua cac cac tham so uéc lugng theo OLS ciing
s& khdng con nho nhat va nhat quan nira. Dieu nay sé dan dén cdc kiém dinh gia
thuyét khéng con gia tri nira.

Nghia la:  (;* const— S. =f((}) — t. khong con y nghia.
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6.2.3. Tac Pong Lén Viéc Du Bdo

Do céc udc luong OLS van khdng chéch, nén céc dyu béo dya trén nhing gia tri udc
lugng nay ciing sé khéng thién léch.

Nhung do cac uoc lugng la khdng hiéu qud, nén cac du bao ciing s& khong hiéu qua.
NOi cach khac, d6 tin cay cua nhirng du bao nay (do luong bang phuong sai cua
chang) sé kém.

Tom lgi: Khi m6 hinh c6 hién fuwong HET thi moé hinh khéng con BLUE.

6.3. NGUYEN NHAN XAY RA HIEN TUONG HET

- Do ban chit cua cac mdi quan hé kinh té: C6 nhidu méi kinh té da chira dung
hién tuong nay, vi du: Thu nhap tang thi tiét kiém cting tang.

- Do ky thuat thu thap dir liéu.

- Do con nguoi hoc duoc hanh vi trong qua kh.

6.4. NHAN DANG HIEN TUONG HET

Ve

6.4.1. Bang truc giac va kinh nghiém:

Lam viéc thuong xuyén véi dit lidu, ta s& cd mot “cam giac” tét hon véi dit lidu, thong
thudng véi dir liéu chéo (cross-sectional data) kha nang cé hién tuong HET rét cao.

6.4.2. Phan tich bing dé thi (Graphical analysis)

Dé phat hién HET nguoi ta thuong ding cac do thi phan tan gitra: (Xi, Y3); (Xi; up) (X;;
u?) va thay thé X; bang ¥, véi md hinh da bién.
4&

Khoéng c6 HET CO HET
Hinh 6.1: Db thi (X;, Y;) nhan biét hién tuong HET
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A
A
_u _u &
| .o. :. .. ... v L .. .o ; . -.'.’.F. ... ..: ..o .. ..
0 ° O . ... ..: U s . 0 ° .. .| ... ,. .I. C- »
T 'i. '...'.....;..,..Fx' ' _g;. .:.I.....;..;.. xr
Hinh 6.2: D6 thi (X;u;) nhan biét hién tugng HET
u? u2
__..o. * .. : ... : .. .. 4 g e :: .O :. :
0 .: .. .:.. - ® : : : 0 )‘.» ’.;.. L] .... .. : :..
: —t—t—— }( ' e
Khong c6 HET COHET

Hinh 6.3: Db thi ( X;u;) nhan biét hién twong HET

Vidy : Data8-2.wfl cia Ramanathan chira dir ligu vé tong thu nhap ca nhan va chi
tiéu cho di lai trong nudce (1993) doi vai 50 tieu bang va Tha d6 Washington cua My.
Caéc bién trong file nay Ia:

EXPTRAV : Chi tiéu cho di lai tinh péng ty do la (co gia tri tir 0,708-42,48).
INCOME  : Thu nhap ca nhan tinh bang ty d6é la (c6 gia tri tr 9,3-683,5)
POP Dén s6 tinh bang triéu nguoi (co gia tri tur 0,47-31,217).

Thue hién md hinh hdi quy don gian sau:

EXPTRAV;= ®; + ®, |NCOME| + U;

Dependent Variable: EXPTRAV
Method: Least Squares
Date: 10/27/04 Time: 16:57
Sample: 1 51
Included observations: 51
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C 0.498120| 0.535515| 0.930170, 0.3568
INCOME 0.055573| 0.003293| 16.87558 0.0000
R-squared 0.853199| Mean dependent var 6.340706
Adjusted R-squared 0.850203| S.D. dependent var 7.538343
S.E. of regression 2.917611| Akaike info criterion 5.017834
Sum squared resid 417.1103| Schwarz criterion 5.093591
Log likelihood -125.9548| F-statistic 284.7850
Durbin-Watson stat 2.194928| Prob(F-statistic) 0.000000

Hinh 6.4: Két qua md hinh hdi quy co ban cia vi du
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Vay: EXPTRAV; = 0,49812 + 0,055573 INCOME; + (,

Pé kiém tra HET trong md hinh hdi qui nay ta s& vé& db thi sau:

RESID vs. INCOME
16
121 S
.
g
(=
m 4.
o . .
04&5' . .
et * e
L
-4 LY
.
.
-8 T T T T T T
0 100 200 300 400 500 600 700
INCOME

D thi giita (X;, u;)

RESIDSQ

160

RESIDSQ vs. INCOME

120 4

80 -

40

o

o

T
100 200 300 400 500 600 700

INCOME

b thi gitra (X;, u?)

Hinh 6.5: Db thi nhan biét hién twong HET

Dua vao do thi noi trén, ta c6 thé ndi ¢ dau hiéu cé hién twong HET trong md hinh.

Luu V. Bing truc giac, kinh nghiém hay do thi chi cho ta biét ddu hiéu dé nhan dang
hién twong HET. Dé co6 két luan chinh thac vé hién tuong HET ta phai thuc hién cac

kiém dinh phd hop.

6.4.3. Kiém dinh nhan tir L agrange (Lagrange Multiplier Test — LM Test):

Phwong trinh hdi quy tong thé:

Yi= ®1 + ®Xp + ®pXsi + ... + ®pXi

Céac budc thuc hién:

+U;

Buéc 1: Thuc hién hdi quy phu (thay (7 bing u;) theo mét trong nhitng cach sau:

a) Glejser:

(i =+ Zoi + (Zai + ... + (Zpi i

b) Breush-Pagan: /(i £=(1+ (,Z5i + (sZi + ... + (oLpi +,

C) God Fray:
d) White:

IN( ()= (1 + Zoi + (3Zsi + ... + (Zpi i

2 _ . . 2 2 + Yo+ + 44
+ + + +2 i
r. <1 <2X2| <3X3| <4 X {5 X 3 <6X2|X3| <pr| % i
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Budc 2: Phét biéu gia thiét:

Hoi(2=(G=..=(=0 o
Hy: Coitnhat 1s6¢; 0(=1p)

Khdng c6 hién tuong HET.

Khdng c6 hién tuong HET.
Buoc 3:

Trabang [*= [ 4,

Néu: [y > ** (hay p-value >() — BA4c bo H.

Trong thuc hanh EVIEWS ta nén thuc hién kiém dinh kiém tra HET bang phuwong trinh
hoi quy phu White.
Vi du: Kiém tra HET caa vi du trén bang kiém dinh WHITE véi chon ( = 10%.
Phuong trinh hdi quy tong thé: EXPTRAV; = ®; + ®, INCOME; + u;
Phuong trinh hdi quy phu theo White Test:
u? =+ GINCOME; + (INCOME? ; +1,

Két qua mod hinh:

Gia thiét kiém dinh:

White Heteroskedasticity Test:
F-statistic 2.537633| Probability 0.089614
Obs*R-squared 4.876820|__ Probability 0.087300
I
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 10/27/04 Time: 18:25
Sample: 1 51
Included observations: 51
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C -1.689561| 5.950486| -0.283937| 0.7777
INCOME 0.126986| 0.073163] 1.735656/ 0.0890
INCOME"2 -0.000132] 0.000127| -1.039498/ 0.3038
R-squared 0.095624| Mean dependent var 8.178634
Adjusted R-squared 0.057942| S.D. dependent var 26.00254
S.E. of regression 25.23798| Akaike info criterion 9.351600
Sum squared resid 30573.88| Schwarz criterion 9.465237
Log likelihood -235.4658| F-statistic 2.537633
Durbin-Watson stat 2.147294| Prob(F-statistic) 0.089614

=1, =
= prrg T 1210%

nR’ =4.876820>

hap

=4.605

Ho: =(3=0
H,: (, Ohoic(z O

® Béac bo Hy : C6 hién twong phuong sai cua sai sé thay doi.

Hinh 6.6: Kiém dinh White dé nhan dang hién twong HET caa md hinh 6.4

|* (hogc theo p-value = 0.087300 < 10%)
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6.5. BIEN PHAP KHAC PHUC

6.5.1. Binh phwong téi thiéu téng quat (hoic trong s6):
(Generalized Least Squares — GSL or Weighted Least Squares — WLS)
Xét md hinh hoi quy tong thé:
Y= ® + ®Xp + ®X3 + ... + ®pXy; tU;

M6 hinh ¢ Var(u;) = (; biét truéc. Chia cac sé hang cho [, ching ta c6 mo hinh hiéu
chinh nhu sau:

Y, 1 X.. X... X u.
=@ @72+ ®,73 + L+ ®FK + o
ri ' ri i ri ’ ri lT ri

ri ri : ri ri ri ri

Y = ®1Xei + ® X + ®Xai + ... + B Xi HUi (™)
) . Y (u,) 2
Taco: Var(u; ) = Var y/_ var(u :_f, =1

!

< r,o;‘_ Fi ri

M6 hinh (*) khdng c6 sb hang sai s& khéng ddi nén s& cé tinh BLUE.

Thi tuc GLS duoc &p dung cho truong hop phuong sai thay dbi thi ciing giéng nhu thi
tuc binh phwong téi thiéu cé trong s6 (WLS).

Dit trong sé w; = L vamé hinh (*) ¢6 thé duoc viét lai nhu sau:

[

WY = Wi®1 + ®oWiXy + ®WiXsi + ... + ®rW;X;
TWil;

6.5.2. Binh Phwong Téi Thiéu Téng Quat Kha Thi (FGLS)

Mot cach tdng quét, cdu trdc cua phuong sai cua sai sé thay doi 1a khdng biét (nghia 1a
(i khong biét truac), vi vay GLS khé thuc hién. Dé cai thién diéu nay, trudc tién ta
phai tim cach wdc legng cua [ bang mot sé cach va sau do sir dung tha tuc WLS.

Dé woc luong [ ta cd thé dung cac phwong trinh hdi quy phu cua céc tac gia Glejser,
Breush-Pagan, God Fray, White

Phuwong phap nay goi la Binh Phwong Ti Thiéu Tong Quét Kha Thi (FGLS) hay Binh
Phuong Téi Thiéu c6 trong s6 WLS.

Vi du: Thuc hién khic phuc hién tuong phuong sai thay dbi cua vi duy trén:
Thuc hién hoi quy: u? = (3 + GINCOME; + (sINCOME? ; +1,
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Dependent Variable: USQ

Method: Least Squares

Date: 10/27/04 Time: 18:37

Sample: 1 51

Included observations: 51
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C -1.689561| 5.950486| -0.283937| 0.7777
INCOME 0.126986| 0.073163] 1.735656/ 0.0890
INCOME"2 -0.000132] 0.000127| -1.039498| 0.3038
R-squared 0.095624| Mean dependent var 8.178634
Adjusted R-squared 0.057942| S.D. dependent var 26.00254
S.E. of regression 25.23798| Akaike info criterion 9.351600
Sum squared resid 30573.88| Schwarz criterion 9.465237
Log likelihood -235.4658| F-statistic 2.537633
Durbin-Watson stat 2.147294 Prob(F-sta|tistic) 0.089614

Hinh 6.7: Kiém dinh White dé nhan dang hién tuong HET (céch truc tiép)
Tao bién:  usqf tir forecast

Genr w=1/@sqrt(abs(usqf))
Thuc hién hdi quy mé hinh bang WLS :

Dependent Variable: EXPTRAV
Method: Least Squares
Date: 01/11/06 Time: 14:56
Sample: 1 51
Included observations: 51
Weighting series: W
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C 0.851923| 0.420225| 2.027302] 0.0481
INCOME 0.052208| 0.004773] 10.93874/ 0.0000
Weighted Statistics
R-squared 0.535902| Mean dependent var 4.748416
Adjusted R-squared 0.526431| S.D. dependent var 3.521999
S.E. of regression 2.423712| Akaike info criterion 4.646903
Sum squared resid 287.8446| Schwarz criterion 4.722661
Log likelihood -116.4960| F-statistic 119.6560
Durbin-Watson stat 2.187902| Prob(F-statistic) 0.000000
Unweighted Statistics
R-squared 0.850070| Mean dependent var 6.340706
Adjusted R-squared 0.847010| S.D. dependent var 7.538343
S.E. of regression 2.948538| Sum squared resid 426.0000
Durbin-Watsonstat | 2.172427 |

Hinh 6.8: Thyc hién hoi quy theo WLS theo trong sé tir hdi quy phu White

Kiém tra hién twong HET trong mé hinh 6.9 ta thdy md hinh nay d& khéng con HET.
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White Heteroskedasticity Test:
F-statistic 0.006038| Probability 0.993981
Obs*R-squared 0.012827| Probability 0.993607

Test Equation:

Dependent Variable: STD_RESID"2
Method: Least Squares

Date: 01/11/06 Time: 14:57

Sample: 1 51

Included observations: 51
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C 5.409998| 5.199220| 1.040540, 0.3033
INCOME 0.001794| 0.063926] 0.028059] 0.9777
INCOME"2 1.72E-06| 0.000111| 0.015523| 0.9877
R-squared 0.000252| Mean dependent var 5.644011
Adjusted R-squared -0.041405| S.D. dependent var 21.60880
S.E. of regression 22.05161| Akaike info criterion 9.081671
Sum squared resid 23341.14| Schwarz criterion 9.195308
Log likelihood -228.5826| F-statistic 0.006038
Durbin-Watson stat 2.080884| Prob(F-statistic) 0.993981

Hinh 6.9: Kiém dinh White dé nhan dang hién twong HET caa md hinh 6.8

Gia st tinh phuong sai cua sai s6 thay ddi dugc tinh véi thong qua mot bién Z;
biét trudc nhu sau:

Var(u) = (2= (?22. vay: (i= (Z

NG6i cach khac, do leéch chuan cua sai sb ty 1& voi mot sb bién Z; biét trude, hang
sé cuaty lenay 1a (.

Ta co: Yi= ®1 + ®Xpi + ®X3 + ... + ®X +U;
Yool vo e 0,5+ vl 4+
Z; Z Z Z z, %
bat Y= s Xi*:i.XXZi*: Koy ="y, "= %=t
Zi Zi ‘ Zi Zi Zi Zi
Yi = ®1Xqi + ®pXoi + ®Xa1 + ... + ®Xii +U;i- (*)

!

2
Taco: Var(u) = Var ¥ H&/): Var(u,) :_zri
<Z,§ Var(z)) [((1F

= (%= const

Vi du : Phuong trinh hdi quy téng thé: EXPTRAV; = ®; + ®, INCOME; + u,.
(|
POP.

Tata ky vong (;vaPOP; c6 quan hé nhu sau: ;= (POP; O [ =

Pé khtr hién tuong phuong sai thay doi ta chia ca 02 vé cho POP;:
EXPTRAV. INCOME .
i_ ®1 n @z iy r (*)
POP. POP. POP.
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Vay: %‘ : Téng chi tiéu binh quan dau ngudi cho di chuyén
I
INCOME, : Thu nhap binh quan dau nguoi (ty déla)
POP,
Thuce hién uée lwgng (*) 1a thuc hién hdi quy mé hinh co ban véi trong sé 1/POP;:
Dependent Variable: EXPTRAV
Method: Least Squares
Date: 01/11/06 Time: 14:53
Sample: 1 51
Included observations: 51
Weighting series: 1/INCOME
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C 0.572408| 0.293665| 1.949190, 0.0570
INCOME 0.058816| 0.011046| 5.324864, 0.0000
Weighted Statistics
R-squared 0.071958| Mean dependent var 2.761030
Adjusted R-squared 0.053018| S.D. dependent var 2.110383
S.E. of regression 2.053677| Akaike info criterion 4.315566
Sum squared resid 206.6618| Schwarz criterion 4.391324
Log likelihood -108.0469| F-statistic 28.35417
Durbin-Watson stat 2.234715|__ Prob(F-statistic) 0.000003
Unweighted Statistics |
R-squared 0.847199| Mean dependent var 6.340706
Adjusted R-squared 0.844081| S.D. dependent var 7.538343
S.E. of regression 2.976634| Sum squared resid 434.1571
Durbin-Watson stat 2.090936 |

Hinh 6.10: Thuc hién hdi quy theo WLS theo trong s6 1/INCOME

Kiém tra HET caa md hinh 6.10 két qua:

White Heteroskedasticity Test:
F-statistic 0.525198| Probability 0.594797
Obs*R-squared 1.092147|__Probability 0.579220
|
Test Equation:
Dependent Variable: STD_RESID"2
Method: Least Squares
Date: 01/11/06 Time: 14:55
Sample: 1 51
Included observations: 51
Variable Coefficient ~ Std. Error  t-Statistic Prob.
C 7.903660] 4.766589| 1.658137| 0.1038
INCOME -0.053372| 0.058607| -0.910674] 0.3670
INCOME"2 6.65E-05| 0.000101| 0.655747| 0.5151
R-squared 0.021415| Mean dependent var 4.052192
Adjusted R-squared -0.019360| S.D. dependent var 20.02379
S.E. of regression 20.21668| Akaike info criterion 8.907916
Sum squared resid 19618.29| Schwarz criterion 9.021553
Log likelihood -224.1519| F-statistic 0.525198
Durbin-Watson stat 2.115062| Prob(F-statistic) 0.594797

Hinh 6.11: Kiém dinh White dé nhan dang hién tuong HET ctiia md hinh 6.10

Vay md hinh khéng con hién tuong HET.
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6.5.4. Tai cAu trdc mo hinh:

Hién tuong phuong sai thay doi co thé xay ra trong trudng hop nhan qang sai dang
ham cua mé hinh, trong truong hop nay ta phai xay dung lai md hinh bang mot dang
ham phu hop.

Vi du: Xét mo6 hinh sau: VA = ®; + ®,K; + ®3L; +

Ui
Trong d6: VA =san lugng
K = nhap luong von
L = nhap lugng lao dong
M®é hinh:

Dependent Variable: VA
Method: Least Squares
Date: 01/19/06 Time: 16:02

Sample: 1 27
Included observations: 27
Variable Coefficient ~ Std. Error  t-Statistic Prob.
L 2.338136| 1.038966| 2.250445| 0.0339
K 0.471043| 0.112439] 4.189327| 0.0003
C 114.3376] 173.4314) 0.659267| 0.5160
R-squared 0.959805| Mean dependent var 2340.201
Adjusted R-squared 0.956455| S.D. dependent var 2251.659
S.E. of regression 469.8642| Akaike info criterion 15.24720
Sum squared resid 5298536.| Schwarz criterion 15.39119
Log likelihood -202.8372| F-statistic 286.5410
Durbin-Watson stat 2.060297| Prob(F-statistic) 0.000000

Kiém tra HET cta md hinh :

White Heteroskedasticity Test:

F-statistic 5.785285| Probability 0.002446
Obs*R-squared 13.84127| Probability 0.007819

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 01/19/06 Time: 16:07

Sample: 1 27

Included observations: 27
Variable Coefficient ~ Std. Error  t-Statistic Prob.
C 29191.15] 207568.1] 0.140634) 0.8894
L -1491.415] 1721.318| -0.866438] 0.3956
L2 0.430014| 1.730384] 0.248508, 0.8060
K 329.9923| 137.7174] 2.396156| 0.0255
K~2 -0.014946| 0.017986| -0.830987| 0.4149
R-squared 0.512640| Mean dependent var 196242.1
Adjusted R-squared 0.424029| S.D. dependent var 345587.3
S.E. of regression 262275.8| Akaike info criterion 27.95776
Sum squared resid 1.51E+12| Schwarz criterion 28.19773
Log likelihood -372.4297| F-statistic 5.785285
Durbin-Watson stat 1.740627| Prob(F-statistic) 0.002446

Két qua: C6 HET & mirc ( = 10%.
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Thay dbi dang ham thanh dang ham Cobb-Douglas nhu sau:
VA =® K%L%e"
Pay la méi quan hé phi tuyén, nhung ching ta cd thé bién ddi quan hé nay nhu sau:

|nVAi =1In ®; + ®, |nKi + ®3|n|_i + U;

Dependent Variable: LOG(VA)
Method: Least Squares
Date: 01/19/06 Time: 16:03

Sample: 1 27
Included observations: 27
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C 1.170644| 0.326782] 3.582339| 0.0015
LOG(K) 0.375710] 0.085346| 4.402204| 0.0002
LOG(L) 0.602999| 0.125954| 4.787457| 0.0001
R-squared 0.943463| Mean dependent var 7.443631
Adjusted R-squared 0.938751| S.D. dependent var 0.761153
S.E. of regression 0.188374| Akaike info criterion -0.396336
Sum squared resid 0.851634| Schwarz criterion -0.252355
Log likelihood 8.350541| F-statistic 200.2489
Durbin-Watson stat 1.885989| Prob(F-statistic) 0.000000

Kiém tra HET cta md hinh :

White Heteroskedasticity Test:

F-statistic 1.380966| Probability 0.272917
Obs*R-squared 5.418726| Probability 0.246966

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 01/19/06 Time: 16:23

Sample: 1 27

Included observations: 27
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C -0.583444| 0.856274| -0.681376] 0.5027
LOG(K) -0.112749] 0.269050| -0.419065| 0.6792
(LOG(K)"2 0.011926| 0.019241| 0.619808] 0.5418
LOG(L) 0.358410| 0.457469| 0.783463] 0.4417
(LOG(L))™2 -0.038152| 0.040526| -0.941415| 0.3567
R-squared 0.200694| Mean dependent var 0.031542
Adjusted R-squared 0.055365| S.D. dependent var 0.056811
S.E. of regression 0.055216| Akaike info criterion -2.789558
Sum squared resid 0.067073| Schwarz criterion -2.549588
Log likelihood 42.65904| F-statistic 1.380966
Durbin-Watson stat 1.980465 Prob(F-statistic) 0.272917

Két qua: Khong c6 HET & mirc ( = 10%.
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Chwong VI

TUONG QUAN CHUOI
(Auto Regression)

7.1. GIOI THIEU:

Mot trong nhiing gia thiét quan trong caa md hinh hdi quy tuyén tinh wéc lwong theo
phuong phap OLS Ia céc sé hang sai s6 u; khdng twong quan véi nhau.

Tuy nhién, trong nhiéu truong hop thdng thuong c6 lién quan dén nhirng di liéu thu
thap theo thoi gian, gia thuyét nay cé thé sai. C6 nghia la s6 hang sai s6 u; cua mot
mau quan sat cu thé nao d6 co quan hé tuyén tinh véi mot hay nhiéu céc sb hang sai sb
cua cdc quan sat khac. Hién tuong nhu vay dugc goi la hién tuong tu tuong quan caa
s6 hang sai s6 (goi tat 1a twong quan chudi).
Vay:  Cov(u;, u)) =0 — Khoéng co hi¢n tugng tuong quan chudi.
Cov(u;, ) 0 — C6 hién tugng tuong quan chudi.
Phuong trinh tong thé :
Yi= ®1 + ®Xp + ®, X5 + ... + ®rXyy Ut

AR(p): tuong quan chudi bac p

Up = (ales + QU2 + oo F (plep + {4

-~ >

7.2. HA A

7.2.1. TAc déng Ién tinh chét cia cac wéc lweng:

Néu md hinh ¢6 hién tuong tuong quan chudi (AR), thi cac tinh cht: khdng chéch va
nhat quan khéng bi vi pham néu ta sir dung OLS dé wédc legng cac hé so6 hoi quy.

Nghia la: E(® ) =
®y

Tinh chat nhat quan s& khong con néu cac bién phu thudc cd hiéu ang tré duoc gop
vao xem nhu céc bien giai thich.

7.2.2. T4c Pong Lén Céc Kiém Pjinh Gia Thuyét

Khi ¢6 hién tuong tuong quan chudi thi cac sai s6 chuan wdc luong sé khac céc sai so
thuc, va do d6 s& 1a wdc lugng khong chinh xac. Diéu nay lam cho Ia cac tri thong keé t
va F duoc uéc lwong khdng ding. Vi vy, cac kiém dinh t va F khong con hop 18, céc
kiém dinh gia thuyét khdng con gia tri nira.
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7.2.3. Tac Pong Lén Viéc Du Bdo
Do céc uéc luong OLS van khdng chéch, nén cac du bdo dua trén nhitng gia tri uéc

lwong nay ciing s& khong thién léch tuy nhién du bao s& khéng hiéu qua do sai s6 16n.

7.3. NGUYEN NHAN XAY RA HIEN TUONG AR
- Do ban chét cua cac mdi quan hé kinh té.
- Do kg thuat thu thap di liéu, k¥ thuat do luong, dang ham sb ctia mo hinh.

- Do con nguoi hoc dugc hanh vi trong qua khir.

7.4. NHAN DANG HIEN TUONG HET

Ve

7.4.1. Bang truc giac va kinh nghiém:

Lam viéc thudong xuyén véi sb liéu, ta s& cd mot “cam giac” tét hon vai sb liéu, théng
thuong vaéi dir liéu thoi gian (time-series data), rat c6 kha nang ta cé hién tugng tuong
guan chuoi.

7.4.2. Phan tich bing Biéu dé (Graphical analysis)

Dé phat hién AR ngudoi ta thuong dung cac d6 thi phan tan gitra: (Xo, Yo (X, uy) hoaéc
(ut, ut-1) va thay thé X, bing Y, véi md hinh da bién.

Vi du: DATAG-6 c6 dir liéu hang nim vé dan s ndng trai theo phan tram tong dan sb
tai My FARMPOP tir nam 1948 den 1991

M6 hinh hdi quy: FARMPOP = ®; + ®,TIME + u, trong d6 TIME la bién xu thé.

FARMPOP vs. TIME RESID vs. TIME
20 4
16 3 |%
L] L]

124 2 *
o - o
& o .
s 8 o 1 *
14 % . -
<< O .
w al ol o’

.. ..'
- L N ]
0] 1 L] .o. .
®s .
'oo. g
4 T T T T -2 T T T T
0 10 20 30 40 50 o] 10 20 30 40 50
TIME TIVE
bo thl glﬁfa (X,, Y,) bo thl glﬁfa (X,, Ui)

Hinh 7.1: Db thi nhan biét hién twong AR
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Theo d6 thi ta thdy cac s6 hang phan du c6 mbi quan hé véi nhau theo thai gian [ c6
diu hiéu cua hién tuong tuong quan chudi.

Béng truc gidc, kinh nghiém hay do thi chi cho ta biét diu hiéu dé nhan dang hign
tuong AR. DéE co6 két luan chinh thic vé hién tuwong AR ta phai thuc hién cac kiém
dinh phu hop.

7.4.3. Kiém dinh twong quan chudi bic nhét (Durbin - Watson):

Kiém dinh Durbin — Watson chi nhan dang duoc hién tuong twong quan chudi bac 1
Dbi khi Kiém dinh Durbin — Watson khéng cho két luan.
Phuong trinh hdi quy tong thé :

Y= ®1 + ®Xp + ®Xa + ... + ®pXgy

+U;
AR(1): U= )l + 1,
4+ Céac buéc kiém dinh:
Bugc 1. Thuc hién hdi quy phu:
Up = )qlps + 34 183,81
Budc 2; Phat biéu gia thiét:
Ho: )1 =0 Khong c6 hién tugng AR(1).
Hi)y O C6 hién tuong AR(1).
Budc 3: Tinh toan thong ké Durbin-Watson
@ 00, D”a
DW= 2 ——— Taco: § H

n

D:
>
SN

t
t=1 t

Do d6: DWH 2(1 - §)

Il
JUN

Bugc 4: Tra bang tim gia tri: dy va d,. Xac dinh xem DW nam trong khoang nao dé
c6 cac ket luan phu hop.

Ty tuong quan duwong | Khéng Khong Ty twong quan &m
Hyi: >0 két Ho: z: 0 két Hi: ) <0
luan luan
0 dy d. 2 4-d. 4-d, 4

Luu y: Trong thuc hanh bang EVIEW, tr; thong ké Durbin-Watson DW duroc tinh toén
san (thé hi¢gn trén bang két qua).
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Vi du: Theo vi du dan sb nong trai theo phan tram téng dan sé tai My FARMPOP tir
nim 1948 dén 1991. Chon ( = 5%.

Dependent Variable: FARMPOP
Method: Least Squares

Date: 01/18/06 Time: 11:17
Sample: 1948 1991

Included observations: 44

Variable Coefficient|  Std. Error]  t-Statistic Prob.

C 13.77727] 0.436669  31.55083| 0.0000

TIME -0.324848| 0.016902| -19.22003| 0.0000
R-squared 0.897912| Mean dependent var 6.468182
Adjusted R-squared 0.895481| S.D. dependent var 4.403581
S.E. of regression 1.423649| Akaike info criterion 3.588713
Sum squared resid 85.12467| Schwarz criterion 3.669813
Log likelihood -76.95169| F-statistic 369.4094
Durbin-Watson stat 0.055649| Prob(F-statistic) 0.000000

Hinh 7.2: M6 hinh hdi quy co ban.
M® hinh uwéc lugng: FARMPOP, = 13.77727 - 0.324848TIME; + u,
Tac6: DW =0.055649. S6 quansatn=44vak =1, d_=1,47 vady = 1,56.
ViDW <d, ® Béc bo Hy tai mirc ( = 5%

Két luan: C6 tuong quan chudi duong trong cac phan du c6 y nghia tai ( = 5%.

7.4.4. Kiém dinh nhan tir L agrang :

Kiém dinh LM trong viéc nhan dang tuong quan chudi khong chi véi bac nhat ma
ciing cho ca céc bac cao hon:

Taco:
(R) : Yi=®1 + ®,Xp + ®pXgz + ... + ®pXgq +Uy

(U) 1 Yi=®1 + ® Xy + ®Xgt + ... + ®pXip + )1Uer + ..o+ )l + {4
Néu chon mé hinh (U) : nghia la mé hinh c6 AR(p).
£ CAac buwéc kiém dinh :
Buéc 1: Chay md hinh hdi quy (R).
Buéc 2: Phét biéu gia thuyét kiém dinh :

Ho: )1=)2=...=),=0 Khdng c6 hién tuong AR(p).
Hy;: Coitnhat 1s6) 0(=1p)  C6 hiéntuong AR(p).
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Bugc3:  Tinh = (n-p)R%q

Trabang [*= [,
Néu: |y > ** (hay p-value <() — Béc bo H, — C6 AR(1)

Vi du: Theo vi du dan sb nong trai theo phan trim téng dan sé tai My FARMPOP ti
nim 1948 dén 1991. Chon ( = 5%.

Sau khi chay mé hinh (R) : FARMPOP; = 13.77727 - 0.324848TIME; + {,

Ta tién hanh thuc hién kiém dinh AR(1) nhu sau :

Breusch-Godfrey Serial Correlation LM Test:
F-statistic 209.9702| Probability 0.000000
Obs*R-squared 36.81190| Probability 0.000000
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 01/18/06 Time: 11:34
Presample missing value lagged residuals set to zero.
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C -0.111732] 0.178801| -0.624895| 0.5355
TIME 0.007287| 0.006932] 1.051126| 0.2994
RESID(-1) 0.951049| 0.065633| 14.49035  0.0000
R-squared 0.836634| Mean dependent var 1.03E-15
Adjusted R-squared 0.828665| S.D. dependent var 1.406998
S.E. of regression 0.582394| Akaike info criterion 1.822406
Sum squared resid 13.90648| Schwarz criterion 1.944055|
Log likelihood -37.09293| F-statistic 104.9851
Durbin-Watson stat 1.058810 Prob(F-statistic) 0.000000

Hinh 7.3: Kiém dinh LM dé nhan dang AR(1).
Gia thuyét kiém dinh:

Ho: )1 =0 Khdng c6 hién tuong AR(1).

Hi:); O Co hién tugng AR(2).

Tac6 : p-value HO <( — BAac bo H, (Hay c6 tuong quan chudi bac nhat)
Luu y: Do gid thuyét H, cua kiém dinh Ia chi can ton tai it nhat mgt sé ); 0, nén néu

mo hinh c6 AR(1) thi cac kiém dinh bdc cao hon sé ludn chon H; va nhur vdy ta sé
khdng xac dinh duwroc bdc cua AR.

Do d6, trong thyc hanh ta nén thyc hi¢n kiém dinh kiém tra AR(1), néu c6 AR(1) thi
khac phuc AR(1) va quay tro lai buoc kiém dinh nhégn dang.
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7.4.5. Kiém dinh Correlogram:

Mot phuong phap khéc gilip nhan dang AR la kiém dinh Q. Bé thuc hién kiém dinh
nay chang ta can xem xét mot khai niém “tu twong quan” (AutoCorrellation - AC)

ACy = YUy, Uw): Heé sb twong quan giira u; VA Ug
Phat biéu gia thuyét kiém dinh :
Ho: AC; = AC,=...=AC,=0 Khdng co hién tuong AR(p).
Hy: Coitnhat 1s6 AC; 0(j=1p) C6 hién tuong AR(p).

Tri s6 thong ké kiém dinh (Box-Lung):

QeL = -
n

Néu:Qg. > P4 (hay p-value <() — Bac bo H, — CG6 AR(p)

Vi du: Theo vi du dan s ndng trai theo phan tram tong dan sé tai My FARMPOP tir
nam 1948 dén 1991. Chon ( = 5%.

Sau khi chay mé hinh co ban (hinh 7.2), ta thuc hién kiém dinh AR(1) nhu sau :

| Correlogram of Residuals

Date: 0111806 Time: 11:37
Sample: 1948 1991
Ihcluded observations: 44

Autocorrelation Partial Correlation AT PAC  Q-Stat Prob

n0.8a0 0. Slapels 0.000
0.749 -0.111 B3.447 0.000
0632 -0.011 §3.157 0.000
0.519 -0.060 56.771 0.000
0393 -0128 10479 0.000
0.305 0.088 10876 0.000
0.231 -0031 11267 0.000
0.138 -0.143 11374 0.000
0.043 -0.069 113.84 0.000
0.031 -0.020 113.50 0.000

Lo I R Y T N R

—_

Hinh 7.4: Kiém dinh LM dé nhan dang AR(1).
Ho: )1 =0 Khdng co6 hién tugng AR(1).

Hi:); O Cé hién tugng AR(2).

Taco : Q-stat = 36,426 hay p-value H 0 <{( — Béac bo H, hay c6 AR(1)
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7.5. BIEN PHAP KHAC PHUC
7.5.1. Thay ddi dang ham:

Hién tuong tuong quan chudi ¢ thé xay ra trong truong hop nhan dang sai dang ham
caa mé hinh, trong truong hop nay ta phai xay dung lai md hinh bang moét dang ham
dung.

Vi du: Gia sir ring dang ra ta hdi qui Y theo X va X% Néu X tiang hodc giam c6 hé
thdng theo thoi gian, thi hdi qui cia Y chi theo X s& thé hién sy twong quan chudi.
Khéng c6 thu tuc woc leong ndo cé thé hiéu chinh van d& ma né thue su do dic trung
sai trong phan xac dinh hon 1 trong s6 hang sai s6. Mot giai phap ¢ day la thiét 1ap lai
mo hinh c6 tinh dén s hang bac hai sao cho khdng c6 twong quan chudi xuat hién.

Céc giai phap hay dung trong truong hop nay:
- Tim céc dang phu hop khac.

- Pua bién do tré vao mo hinh.

- Lap mé hinh cac sai phan bac nhit.

7.5.2. Thi tuc wéc lwonag:
+ Udc lugng phuong trinh co ban bang OLS va tinh toan phan du caa né 0, .
&« Udc lugng hé sé twong quan chudi bac nhét (con goi 12 § ).
+ Bién ddi céc bién nhu sau:
Y, = Ye= 5 Yo, X5 = Xot= § Xoeny  --..VLV
Luu y rang céc bién c6 dau (*) duoc xac dinh chi voi t nhan gié tri tir 2 dén n vi c6
t —1 so6 hang xuat hién.

L

+ Hoiquy Y| theo X;,, X;,, ... va xac dinh cac tham s wéc hrgng nay.

4 Sur dung nhitng tham sb wéc lwong vira tinh todn thay vao céc gié tri tham sb woc
lugng trong phuong trinh co ban ta sé tinh toan duwoc dugc mot tap méi cac gia tri
udc lugng G, mai.

+ Sau do, quay tinh lap budc 2 véi nhitng gid tri méi ndy cho dén khi c6 the &p dung
duoc quy tac dung sau.

Quy tdc dang: Tha tuc tinh 1ap trén day co thé dung lai khi hiéu sé gia tri wéc luong
cua p tur hai két qua lién tiep tinh dugc khéng 16n hon gia tri chon truéc nao do, nhu
0,001 chang han.

Luu y: Trong EVIEW, cac budc lap da dioc thuc hién va ra két qua sau cung.
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Vi du: Theo vi du dan sb ndng trai theo phan tram téng dan sb tai My FARMPOP tir
nam 1948 dén 1991. Chon ( = 5%.
Sau khi dung cac kiém dinh nhan dang ta két luan c6 hién twong AR(1) trong mé hinh.

Dé khéc phuc hién tugng nay, ta tién hanh thii tuc uéc lugng thém AR(L) vao md hinh
co ban (md hinh R) @ dugc md hinh U nhu sau:

Dependent Variable: FARMPOP
Method: Least Squares
Date: 01/19/06 Time: 15:23
Sample(adjusted): 1949 1991
Included observations: 43 after adjusting endpoints
Convergence achieved_after 4 iterations
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C -5.110588| 17.86673| -0.286039] 0.7763
TIME 0.087428| 0.267420| 0.326933] 0.7454
AR(1) 0.956023| 0.027084| 35.29805/ 0.0000
R-squared 0.996830| Mean dependent var 6.232558
Adjusted R-squared 0.996672| S.D. dependent var 4.165603
S.E. of regression 0.240311| Akaike info criterion 0.053448
Sum squared resid 2.309974| Schwarz criterion 0.176323
Log likelihood 1.850863| F-statistic 6289.979
Durbin-Watson stat 2.290753| Prob(F-statistic) 0.000000
Inverted AR Roots .96

Hinh 7.5: Thuc hién tha tuc woc luong dé khic phuc AR(1).
M®d hinh udc luong:
FARMPOP, = -5.110588 + 0.087428TIME; - 0.956023 G, , +

Sau d6 ta lai tién hanh kiém dinh nhan dang AR cho mé hinh hinh 7.5 nhu sau:

Breusch-Godfrey Serial Correlation LM Test:
F-statistic 1.545178| Probability 0.221270
Obs*R-squared 1.638732| Probability 0.200500
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 01/19/06 Time: 15:25
Presample missing value lagged residuals set to zero.
Variable Coefficient|  Std. Error]  t-Statistic Prob.
C -3.500721] 17.96828| -0.194828| 0.8465
TIME 0.051139| 0.268783| 0.190261| 0.8501
AR(1) 0.005438| 0.027255| 0.199513] 0.8429
RESID(-1) -0.197927| 0.159227| -1.243052| 0.2213
R-squared 0.038110] Meandependentvar |-9.32E-14
Adjusted R-squared -0.035882| S.D. dependent var 0.234519
S.E. of regression 0.238690| Akaike info criterion 0.061105
Sum squared resid 2.221941| Schwarz criterion 0.224937
Log likelihood 2.686250| F-statistic 0.515059
Durbin-Watson stat 2.028883| Prob(F-statistic) 0.674328
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Gia thuyét kiém dinh:
Ho: )1 =0 Khdng c6 hién tugng AR(1) trong md hinh 7.5.

Hi:); O Cé hién tuong AR(1) trong mé hinh 7.5.

Ta cd: p-value = 0.200500 > ( — Khdng béac bo H,. (Khdng cd hién tuong AR(1)
trong mé hinh 7.5 & mic y nghia ( = 5% )
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