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BAI MO PAU

1. Khai niém vé Kinh té lwong (Econometrics)
- Nhiéu dinh nghia, tly theo quan niém ctia méi tic gia.
- Econo + Metric
Khdi nigm: KTL nghién ctu nhitng méi quan hé Kinh té Xa hoi;
thong qua viéc xay dung, phan tich, danh gia cac mo hinh dé cho ra
101 giai bang sd, hd tro viéc ra quyét dinh

Kinh té' luong la kinh té hoc thuc chiing
Econometrics — Pragmatic Economics

- KTL st dung két qua cua :
+ Ly thuyét kinh té
+ M hinh toan kinh t
+ Thong ké, xac sut
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2. Phwong phap luin (cic buéc tién hanh)

2.1. Dit luan thuyét vé van dé nghién ciru

- Xac dinh pham vi, ban chat, tinh chét cua cac di tuong va mbi quan hé
gitra chang.

- Xac dinh mo hinh 1y thuyét kinh té hop 1y.

2.2. X4y dung mé hinh kinh té toan:

+ MJbi d6i tuong dai dién béi mot hodc mot s6 bién sb.

+ MObi mdi quan hé: Phuong trinh, ham s6, bat phuong trinh. ..
+ Gia trj cac tham s6: cho biét ban chat moi quan hé.

2.3. Xay dung mo hinh Kinh té lwong tuong ting
- M0 hinh kinh t€ toan: phu thudéc ham s6
- MO0 hinh kinh t€ lugng: phu thudc tuong quan va hoi quy

2.4. Thu thép so liéu
- Sb liéu dugc dung : tir théng ké.

2.5. Uéc lwong cac tham sé ciia mo hinh.
-Véi bo s6 liéu xac dinh va phuong phéap cu thé, két qua udc
luong 1a nhitng con so cu thé.

2.6. Kiém dinh mo hinh.
- Bang phuong phép kiém dinh thong ké: kiém dinh gia tri cac
tham sd, ban chat moi quan hé
- Kiém dinh tinh chinh x4c ctia mé hinh.
- Néu khong phu hop: quay lai cac budc trén.
- Bién doi, xay dung md hinh méi dé co6 két qua tot nhat.
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2.7. Du bao
- Dua trén két qua dugc cho la tot : du bao vé moi quan h¢, vé
cac d6i tugng trong nhitg diéu kién xac dinh.

2.8.Kiém soat va Dé xuat chinh sach.
- Dua vao két qua phan tich cia mo6 hinh ma dé xuét chinh
sach kinh té.

Vi du: Nghién ctu tinh quy luat cua tiéu dung.

1. Xay dung mot luan thuyét kinh té ve tiéu dung.

Trong tac pham: Ly thuyét vé viéc 1am, 1ai suat va tién té, Keynes
viét:” Luat tam ly co ban . . . 1a mot nguoi s€ tang tiéu dung khi thu
nhap cta nguoi d6 tang 1én, song khong thé tang nhiéu bang miic tang
cua thu nhap”

2. Xay dung mo hinh Kinh té toan tuong ting.
Ky hiéu: Y la tiéu dung
X la thu nhap
Va gia stt Y phu thuoc tuyén tinh vao X. Ta c6 mo hinh kinh t€ toan
sau day:
Y=p+ 56X
Mo hinh trén thuong dugc goi la Ham tiéu dung cua Keynes va phai
thoa man diéu kién:
0<p <1

3. Xay dung mo hinh Kinh té luong tuong iing.
Mo hinh kinh t&€ luong tuong ting c6 dang:
Y=+ BX + u
Trong d6 u; 1a sai s6 ngau nhién.
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4. Thu thap so liéu thong ke.

C6 s6 lieu sau vé tdng mic tiéu ding cd nhan ( Y) va tong thu
nhap gop GDP ( X)) cua My giai doan 1980 — 1991 ( don vi: ty USD )
tinh theo gia c6 dinh nam 1987:

Nam
1980 2447 .1 3776.3
1981 2476.9 3843.1
1982 2503.7 3760.3
1983 26194 3906.6
1984 2746.1 4148.5
1985 2865.8 4279.8
1986 2969.1 4404.5
1987 3052.2 4539.9
1988 3162.4 4718.6
1989 3223.3 4838.0
1990 3260.4 4877.5
1991 3240.8 4821.0

Nguon: Béo cdo kinh t€ clia tong thong My, 1993.

5. Ué6c lwgng mo hinh.

Dung phuong phap binh phuong nho nhét, tim duoc cac uoc luong sau:
5, =-231,8 5,=0,7194

Nhu vay uéc luong cua ham tiéu dung la:
v ; =-231,8 +0,7194X,
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6. Kiém dinh mo hinh:

Ho.' ﬂz — O
H,: >0
HO'. ﬁz - 1
H,: B <1

H,: M6 hinh cé dang tuyén tinh
H,: Mo hinh cé dang phi tuyén
H
H,: Sai s6 ngau nhién khong phan phoi chuan . . .

: Sai s6 ngiu nhién phan phéi chuan

o

Muc dich ctia kiém dinh 1a kiém chitng lai mo hinh hoac 1y thuyét
kinh té.

7. Du bao.
Chang han c6 co s& dé cho ring GDP clia M§ vao nam 1994 12 6000 ty
USD. Lic d6 ¢6 thé tim duoc mot du bao diém cho Tong muc tiéu
dung ca nhan cua My vao nam doé la:

Y 1994 & -231,8 + 0,7194*6000 = 4084,6 ty USD.
Tur d6 c6 thé xay dung tié€p cdc du bdo bang khoang tin cay.

8. Kiém soat hoac dé xuat chinh sach.
Chang han chinh phit My tin ring néu c6 dugc tdng mc tiéu dung ca
nhan 1a 4000 ty USD thi s€ duy tri duoc ty 1€ thit nghiép & mic 6,5%.
Tur d6 dé€ duy tri duoc ty 1& that nghiép ndi trén can phai c6 duoc GDP
1a:

GDP ~ (4000 + 231,8 )/ 0,7194 ~ 5882 ty USD.
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3. S6 liéu dung trong KTL

3.1. Phan loai
- S6 liéu theo thoi gian.
- S6 liéu theo khong gian.
- S6 liéu chéo

3.1. Nguén goc
- biéu tra
- Mua
- T ngudn duoc phat hanh : Nién giam thong ké

3.2. Tinh chat cua so liéu
- S6 liéu ngiu nhién phi thuc nghiém.
- Phu hop muc dich nghién cuu.

Chu y: Dic diém chung cua cdc s6 liéu kinh t€ xa hoi 1a kém tin cay
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Bai 1. CAC KHAI NIEM CO BAN

1. Phén tich hoi qui — Regression Analysis

1.1. Dinh nghia
Phan tich hoi qui la phén tich méi lién hé phu thudc gita mét
bién goi la bién phu thudc (bién dwoc gidi thich, bién néi sinh)
phu thuée vao mét hodc mét sé bién khdc goi la (cdc) bién gidi
thich (bién déc ldp, bién ngoai sinh, bién hoi qui).

1.2. Vi du Tiéu dung va Thu nhap.
- Bién phu thuoc (dependent variable) ky hiéu 1a Y
- Bién giai thich( Explaine variable(s)) / hoi qui (regressor(s))
ky hi¢u 1a X, hoac X;, Xs....
- Bién giai thich nhan nhiing gia trj xac dinh, trong diéu kién
d6 bién phu thudc 1a mdt bién ngau nhién.
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Phan tich hdi qui nghién ctiru méi lién hé phy thudc giira
bién phu thudc Y ma thuc chat 1a mot bién ngau nhién, phu
thudc vao cac gia tri xac dinh cia (cac) bién giai thich nhu thé

\

nao.
X=Xi—> (Y/X.)
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1.3. Muc dich hoi qui
- Uébc luong trung binh bién phu thudc trong nhitng diéu kién
xéac dinh cta bién giai thich.
- Uéc luong cac tham sé.
- Kiém dinh vé moi quan hé.
- Du béo gia tri bién phu thudc khi bién giai thich thay doi.
OH6i qui : qui vé trung binh

10
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1.4. So sanh véi cac quan hé toan khac
-Quan hé¢ ham 86 : X <> Y
- Quan h¢ tuong quan pyy
- Quan h¢ nhanqua X > Y—> X

2. M6 hinh héi qui Tong thé
- Tong thé : toan bd nhitng c4 thé mang dau hiéu nghién ctru
- Phan tich hoi qui dua trén toan bo téng thé
Gia str bién phu thudc Y chi phu thudc mot bién giai thich X

2.1. Ham héi qui tong thé (PRF: Population Regression Function).

Xét quan hé hoi qui:
11
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X = Xi = (YIXi) Bién ngau nhién Y trong diéu kién X = X; (i =1+n)

— 3 F(Y/X) T6n tai Phan phoi xac suat c6 diéu kién

— 3 E(Y/X) Tén tai duy nhat gia tri Ki vong c6 diéu kién
Xi = E(Y/X) Quan hé ham s6

E(Y/X) = (X)) Ham hoi qui tong thé (PRF)

Gid sir ham hoi qui tong thé c6 dang tuyén tinh
E(Y/X) = B+ BX
B, va B, duoc goi la cdc hé sé hoi quy ( regression coefficient)
Trong d6: S, = E(Y/X; = 0): hé s6 chin (INPT : intercept term)

B = 1EY XD - 1 s6 goc (slope coefficient)

X,

— Ham héi qui tong thé cho biét mbi quan hé giita bién phu
thudc va bién giai thich vé mit trung binh trong tong thé.

2.2. Phan loai
Ham hoi qui tong thé dugc goi 1a tuyén tinh néu no tuyén tinh
v6i tham sb.

2.3. Sai s6 ngau nhién.
- Xét gia tri cu thé Y; e (Y/X;), thong thuong Y; # E(Y/X))
- Pat u; = Y; — E(Y/X)) : 14 sai s6 ngau nhién (nhiéu, yéu t6
ngau nhién: random errors)
- Tinh chat cia SSNN : + Nhan nhiing gia tri dwong va am.
+ Ki vong bang 0: E(u;)) =0 Vi

12
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Bin chit ciia SSNN : dai dién cho tat ca nhiing yéu t6 khong
phai bién giai thich nhung ciing tac dong ti bién phu thudc:
+ Nhitng yéu t6 khong biét.
+ Nhitng yéu t6 khong c6 s6 lidu.
+ Nhitng yéu t6 khong anh hudng nhiéu dén bién phu
thudc.
+ Sal s0 cua so liéu thong ké.
+ Sai léch do chon dang ham s6.
+ Nhitng yéu t6 ma tac déng ctia n6 khéng mang tinh hé
thng.

2.4. Mo hinh héi quy tong thé
PRM: Population regression model
Yi:ﬂ1+ﬂ2xi+ui (Izl,N)

3. M6 hinh héi qui mau
- Khong biét toan bo Tong thé, nén dang cua PRF c6 thé biét nhung
gia tri A thi khong biét.
- Mau : mot bd phan mang thong tin cta té)ng thé.
-W = {(Xi, Yi), i = 1+ n} duoc goi 1a mot mau kich thudc n, co n
quan sat (observation).

13
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3.1. Ham hdi qui mau (SRF : Sample Regression Function)
- Trong mau W, ton tai mot ham sd mé ta xu thé bién dong cua
bién phu thudc theo bién giai thich vé mit trung binh, v = i)
goi 12 ham hoi qui mau (SRF).
- Ham hoi qui miu c6 dang giong ham hdi qui tong thé
Néu PRF c¢6 dang E(Y/X) = S + BXi
Thi SRF c6 dang Y. =5+ X
5 va s goila cac hé so hoi quy uoc luong
(Estimated regression coefficients)
v, goi la cac gid tri uoc luong hay gia tri tuong hop
(Fitted value)
- Vi ¢6 vO sd mau ngiu nhién, nén cé vo sb gia tri ciia s va
s,—> ¢ 1a bién ngau nhién.

- V6i mot mau cy thé w kich thude n, s s& 1a con s0 cy thé.

14
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3.2. Phan duw
- Thong thuong Y; #v , dat e =Y; —v va goi la ph?m du
(residual).
- Ban chét ctia phan du e; gidng sai s6 ngau nhién U
v, 5,6, € la udc luong diém tuong ung ctia E(Y/X), A, B, Ui.

15
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3.3. M6 hinh hoi quy mau
SRM: Sample regression model
Yi=s61+ 55X+ 6
V6i mdi mau cu thé sé tim duoc mot SRF tuong (ing nén phai tim mot
udc lugng tot nhat.

16
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Bai 2. UGC LUONG VA KIEM PINH
MO HINH HOI QUI PON

1. M6 hinh
- M6 hinh hoi qui don ( Simple regression ) 1a md hinh mot phuong
trinh gdm mot bién phu thudc (Y) va mot bién giai thich (X).

- M6 hinh c6 dang: PRF E(Y/X)= 1+ B X
PRM Yi=f+ X+
- Véi mau W = {(X;, Yi), i = 1+ n}, tim #,,#, sao cho
SRF Y. =+ 5 X
SRM Yi=s +5 Xj+e

phan anh xu thé bién dong vé€ mat trung binh ctia mau.

2. Phwong phap binh phwong nhé nhat( Ordinary least squares -OLS)
2.1. Phwong phap
-Tims, 7, sa0cho Q=14 ¢ -v) =3 ' — Min
Lay dao ham riéng ctia Q theo s ; va s , va cho bang O:
0Q/0s ;=-22(Y,-5,-5,X)=0
0Q/0s5 ,=-22X(Y;-5,-5,X)=0

— Bln +622X:Z:Y1
512X + 52X =2 XY,

17
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it = (XX 1 v =(CY 1 o = (XX Y ;o=
(inz)/n

—>  ¥i= b 2X|
goi 1a ham hoi quy mau di qua goc toa do.
s, #, uéc lugng bang phuong phap binh phuong nhod nhat
nén duoc goi la cac udce luong binh phuong nho nhat (OLS)

cua S va f.

2.2.Phuong phap OLS c6 cac tinh chat sau:
a. SRF di qua diém trung binh mau (x v)
b. Trung binh clia cdc gid tri u6c luong bang trung binh maiu

Y =Y

c. Tong cdc phan du bang khong 4« - o

18
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d. Cac phan du khong tuong quan véi cac gia tri cua bi€n giai

thich: cov(e;x;) = ex =0

1

e. Cac phan du khong tuong quan véi cac gia tri uéc luong cua
bi€n phu thudc Y : COV(ei,yi) = gn eivi=0

3. Cac gia thiét co ban cua OLS O
Mot ude lugng s€ dung duge khi no 1a tot nhat. Bé ude lugng OLS
13 tOt nhat thi tong thé phai thoa min mot s6 gia thiét sau:
Gid thiét 1: Mo hinh hoi quy ¢6 dang tuyén tinh d6i vé6i tham so.
Gid thiét 2: Bién giai thich 1 phi ngiu nhién
Gid thiét 3: Trung binh cla c4c sai s6 ngau nhién bang 0
E(u)=0 Vi
Gid thiét 4: Phuong sai sai s6 ngau nhién bang nhau
Var(u) = ¢ Vi
Gid thiét 5: C4c sai s6 ngau nhién khong tuong quan
Cov(uj, u) =0 Vi#j
Gid thiét 6: SSNN va bién giai thich khong twong quan
Cov(uj, X)) =0 Vi
Gid thiét 7: Cac gia tri clia bién giai thich phai khac nhau cang nhi¢u
cang tot
Var(X) >0
Gid thiét 8: Kich thuGc mau phai 16n hon s6 tham s6 can uéc lugng cua
moO hinh.
n>k
Gid thiét 9: Mo6 hinh dugc chi dinh ding.

19
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Gid thiét 10: Khong c6 da cong tuyén gitra cac bién giai thich cia mo
hinh hoi quy boi.

DPinh Iy Gaus-Markov: Néu tong thé théa man cdc gia thiét
trén thi wéc lwong OLS sé la woc lwong tuyén tinh, khéng
chéch, tot nhat (trong so cdc wéc lwong khong chéch) cia cdc
tham s6 (Best Linear Unbiassed Estimator - BLUE).

4. Cac tham so cua wdc lwgng OLS
Cac udc luong s 1a bién ngau nhién tiy thuéc mau, nén co cac

tham s6 dic trung

Kivong:  E(s) =/ E(r.) = £
Phuong sai: Var(s,) = Eilln e Var(s,) = —-

né, xi2 é.i? Xi2
D6 1éch chuin : SD(: ) = Jraris) (=12

Thuodng thi o° 1a phuong sai cla sai s6 ngau nhién chua biét, duoc
udc lugng boi s

s:= = v{1 2 1a s6 tham s6 can phai udc lugng cua mo hinh.
n- 2

¢=+s* 1a d6 léch chuan cua dudng hoi qui
(Standard error of Regression)

Luc d6 ta thu duoc:
$ gn x

Se(s ) = L=

n

2
o
na Xi

i=1

20
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Se(s,) =

n
2

[}

a X,

i=1

Cdc sai s6 chudn phan danh do chinh xdc cua uoc luong

COV(B 1, b 2) - - X_Var(5 2)
Hiép phuong sai phan 4anh moi quan hé gitta s ; va s

Céac tham s6 trén thuong duoc cho trong ma tran sau:

aevar(bl) ....... cov(bl,bz)é
var - cov = i
cov(b b )...... var(b )

5. Sw phu hop cta ham héi qui- Hé sé xdc dinh R?

Yi=v +e; = et = VYi=y tE€

yI:YAI-Y

2 — 2 2
yio =5, e+ 28y

vi=a ot oa e 25 ey

1

Ky hiéu: 4 ,: =TSS 4 y>=ESS va 3 .- =RSS

i=1 i=1

Thi thu dugc hé thic co ban cua phuong phap phdn tich phuong
sai (Analysis of Variance) sau day:

TSS = ESS + RSS
TSS (Total Sum of Squares) : do tong bién dong cia bién phy
thudc

21
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ESS (Explained Sum of Squares): tong bién dong ctia bién phu
thudc duogc giai thich b1 MH — bién giai thich.

RSS (Residual Sum of Squares) : tong bién dong cta bién phu
thudc dugc giai thich bai cac yéu té nam ngoai mé hinh —
Sai s6 ngau nhién.

Pat R =555 _ ;. BSS o0jla hé s xac dinh, 0<R*<1

TSS TSS

Ynghia: H¢ s6 xdc dinh R 1 11 1¢ (hoac ti l¢ %) su bién dong
ciia bién phu thuéc dwoc gidi thich béi bién gidi thich (theo mé
hinh, trong mau).

6. Hé so tuong quan R :

La can bac hai cua hé s6 xac dinh va do mic do twong quan tuyén
tinh gitra Y va X

Hé so tuong quan thuong dugc cho trong ma tran sau:

e
r= é
r..1

[-|-©

|

7. Phan phéi xac suat cia sai s6 ngau nhién.
Muén tién hanh céc suy dién thong ké, thi phai biét phan phoi xéac
suat cta cac udc lugng, phan phdi d6 tuy thudc phan phdi xac suat
cua SSNN.
Gid thiét 11: Cac SSNN u; c6 phan phdi chuan.
Co s cua gia thi€t nay la:

22
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+ Do u, thudng 1a su tong hop clia mot s6 16n cac nhan t6 ngau nhién
doc 1ap va anh hudéng b& déu nhu nhau nén theo hé qua cta dinh ly gi6i
han trung tam thi ¢6 thé xem 12 u; phan phdi chuan.

+ Phan phoi chuén chi ¢6 hai tham s6 12 p va o” nén dé sur dung.

+ Phan phoi chuan co tinh chat 1a néu u; phan phéi chuan thi moi ham
tuyén tinh clia né ciing phan phoi chuan.

+ Phan phoi chuan c6 tinh chat 1a tinh doc lap va khong tuong quan 1a
dong nhat.

K&t hop cac gia thiét 3,4,5 va 11 ta c6 gia thiét chung la:
u ~ n.id(0,0)
Mo hinh thod man cdc gia thiét trén goi 1a mo hinh hoi quy tuyén tinh co
dién ( Clasic Linear Regression Model - CLRM ).

.8. Cac tinh chat cuaa cac uéc lwong OLS.

a. Cac udc luong cua CLRM 1a céac ude lugng khong chéch.
b. Cac uéc luong cua CLRM 1a cac udc luong viing

c. Cac udc luong ctia CLRM 1a cac uéc luong hiéu qua nhat.

d. 61 ~ N(ﬂ]; Var(b ]))
= U=""" ~N(0,])

sd(b)

= T=""". ~T(n-2)

se(lﬁl)

€. by ~ N(ﬂzy Var(52))
= U="% <N(0,])

sd(b )

= T=""" <T(n2)

se(bz)

£ X2 — (n - 22)sr2 - X2(n_2)
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g. Cac udc luong ctia CLRM déu 1a BLUE hoac BUE

hY ~N(B +BX,&) i=12 ... N.

9. Suy dién thong ke.

9.1. Uéc lwgng khoing
V&1 do tin cay 1 - a cho trudce:

Khodng tin cdy ciia cdc hé sé hdi quy B, va P,
Khoang tin cay tong quat:

ro—=Se(r )ta,(n-2) < B <r +Se(r)ta (n—-2)
Khoang tin cay doi xing:

=S’ )Ntax(n—=2) < f <7 +Se(r )Nya(n-2)
Khoang tin cay bén phai:

ro=Se(r t(n-2) < B
Khoang tin cay bén trai:
f <r +Se(r )tn-2) (=12)
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Khodng tin cdy cho sai s6 ngau nhién:
Khodng tin cdy tong qudt:

$%n - 2) <C52 < $%n - 2)

2 2

caz(n - 2) cl_al(n - 2)

Khoang tin cay hai phia:
$%(n - 2) < 02< $%n - 2)
- 2)

2 2
Calz(n C1-a/2(n B 2)

Khoang tin ciy bén phai:
2

$°(n - 2) <G

2(n- 2)
Cc

a

Khoang tin cay bén trai:

2(n- 2)
1- a

9.2. Kiém dinh gia thuyét
Véi mirc y nghia o cho trude, kiém dinh moi quan hé tht tu
ctia hé sb véi céac s6 thuc cho truée

; o ., > in :b = b’ .
i. Cap gia thuyét A
S i
. n 2 .2 . b - b
Ti€u chuan kiém dinh : Ty =+~
Se(bj)

Néu |qu ‘ > t,(n — 2) thi bac bé Hy, nguoc lai : chua cé
co sO bac bo Hy.

ii. Cap gid thuyét """ " NéuTg>t,(n—2) : bac bd Ho
‘fnl: J> j
iii. Cap gia thuyét - :{ Néu Tgs < — t,(n—2) : bac b Hy
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Truong hop dac bigt "~ " — Tgs =
b,

Se(Bj)
Cdc kiém dinh trén duoc goi la Kiém dinh T.

Kiém dinh bang P-value:

Véi kiém dinh bén phdi:P-value=P(T>T )
Véi kiém dinh bén trdi:P-value=P(T<T )
Véi kiém dinh hai phia:P-value=2P(T>[T /)

Néu cho trudc athi quy tac két ludn nhu sau:
Néu P-value< o thi bdc bo H,
Néu P-value> o thi thita nhdn H,

s ' s
1

ce e v .« 92 A/i . = 2
iii. Cdp gid thuyérl" =° =~ °°
in
‘}' 0

Tiéu chudn kiém dinh:

Cdp gid thuyét]
i

Néiu s < thi bac bd H,,

v « 2 ,\/i n :s 2
Cdp gia thuyét] °
"y

2
0

2 2

1’ 0

Néiu y, <. thi bdc bd H,
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Ciac kiém dinh trén dugc goi 1a ki€m dinh Khi binh phuong (%)

Cdc kiém dinh trén ciing cé thé tién hanh bang phuong phdp P-value.

10. Kiém dinh vé su thich hop ctia md hinh.

Cap gia thuyét
in.R"= o Bicn giai thich khong gidi thichcho Y o jr .0, = ¢
in :R°" 0 in :b 0
t i

Bién giai thich co giai thich cho Y

Kiém dinh F: Feg= -2+ . =1
RSS/(n-2) (1- R/ (n- 2)

- Néu Fg > Fo( 1; n - 2) thi bac bé Hy : bién gidi thich giai
thich duogc cho su bién dong cua bién phu thudc, ham hoi qui
duoc goi la phu hop.

- Nguoc lai, Y khong phu thudc vao bién giai thich, ham hoi
qui khong phu hop.

Vi hai cip gia thiét tuong duong, kiém dinh F tuong duong
kiém dinh T Fos = (Tgs)™.
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Kiém dinh F néi trén ciing c6 thé tién hanh bing phuong phap
P-value

11. Du bao
La udc luong khoang cho gia tri trung binh va c4 biét cua bién phu
thudc khi bién giai thich nhan gia tri xac dinh X = X,

11.1. Du bao gia tri trung binh
Khodng tin cdy tong qudt:
F —Se(r )t (N—2) <E(Y/X) <v. +Se( )ts (N—2)

Khodng tin cdy doi xiing:
Y, — Se(vko)ta/z(n — 2) < E(Y/Xo) <y, + SE(YA0 )ta/g(n — 2)

Khoang tin cdy bén phdi:
Y, — Se(YAO)ta(n — 2) < E(Y/Xo)
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Khoang tin cdy bén trdi:
E(Y/Xp) <v, + Se(v )tu(n—2)

Véiv =7 + 7 X

11.2. Du bao gia tri ca biét

Y — Se(YA 0- Yo)ta2 (n — 2) <Yy < v, + Se(Y” 0- Yo) ta1 (n — 2)

Vi Se(YAO-Yo):§\/1+ X

n

- X))’

Sx_2

(X

0

Vidu 1: H6i quy ham tiéu dung Keynes va cho nhan xét.

Dependent Variable: Y
Method: Least Squares
Date: 02/16/09 Time: 09:07
Sample: 1980 1991
Included observations: 12

Variable Coefficient  Std. Error  t-Statistic Prob.

C -231.7951  94.52751 -2.452144 0.0341

X 0.719433  0.021750  33.07810 0.0000
R-squared 0.990943 Mean dependent var 2880.600
Adjusted R-squared 0.990038 S.D. dependent var 314.4417
S.E. of regression 31.38488  Akaike info criterion 9.881541
Sum squared resid 9850.106  Schwarz criterion 9.962359
Log likelihood -57.28925  F-statistic 1094.160
Durbin-Watson stat 1.284183  Prob(F-statistic) 0.000000

Vi du 2: Véi cdc so liéu vé 13i suat c6 phiéu cua cong ty IBM va cua thi
truong chiing khoan My tir thang 1 nam 1978 dén thang 12 nam 1987
( tép so liéu ch2bt1) hay udc luong mo hinh SIM va cho nhan xét

Mo hinh SIM( Single Index Model) c6 dang:
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R,=a + BR,,
Trong d6: R la loi tic cua cong ty i
R,, 1a loi tic cua chi so thi truong.
o thé hién tic dong clia cdc yé€u t6 khdc ngoai R, d6i v6i R,
B do mic d6 nhay cam cua ching khoan I truéc nhitng dao dong
cua thi truong.

Néu chiing khoan it nhay cam trudc nhiing bién dong cta chi s6 thi
truong thi 0 < < 1 va dugc goi l1a chiing khoan tu vé. Néu chimg khoan
nhay cam truéc nhitng bién dong cua chi so thi truong thi f > 1 va goi la
chiing khodn niang dong. Mo hinh SIM gia dinh rang loi tic cia moi
chiing khoan déu c6 ba bo phan hop thanh:

a dai dién cho phan loi tic khong phu thudc vao 1al suet thi truong

B do Iuong muc do nhay cam cua loi tic ching khoan dang xét trudc
nhitng thay doi cta loi tifc cua chi s6 ching khodn.

Nhu vay mo hinh SIM chi ra hai loai rai ro khac nhau trong dau tu
chung khodn:

e Rui ro thi truong, duoc do bang B, 1a rdi ro lién
quan dén su bién dong cua toan bd thi trudng va
khong thé giam thi€u bang cich da dang hoéa trong
pham vi thi truong.

e Rui ro riéng chi lién quan dén c6 phi€u dang xét.
N6 c6 thé do bang sai s6 chudn ciia B. Nha dau tu
chi c6 thé loai trir rhi ro riéng bang cac da dang
héa danh muc dau tu.

Ta chuyén sang mo hinh kinh t€ luong:
R.=a+pBR,+ U,

K&t qua hoi quy nhu sau:

Dependent Variable: IBM
Method: Least Squares
Date: 02/16/09 Time: 09:54
30
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Sample: 1978:01 1987:12
Included observations: 120

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.003278  0.004703  0.697054  0.4871

MARKET 0.453024  0.067675  6.694125  0.0000
R-squared 0.275235 Mean dependent var 0.009617
Adjusted R-squared 0.269093 S.D. dependent var 0.059024
S.E. of regression 0.050461  Akaike info criterion -3.118687
Sum squared resid 0.300471 Schwarz criterion -3.072229
Log likelihood 189.1212  F-statistic 4481131
Durbin-Watson stat 1.882724  Prob(F-statistic) 0.000000

Vi du 3: Hay thu thap so liéu cia Viét nam dé€ héi quy cdc mo hinh sau:
(a) FDI, =B, + B,GDP, + U,
(b) InFDI, =B, + B,InGDP, + U,

Va cho bi€t mo hinh nao phu hop hon.

Bai 3. MO HINH HOI QUI BOI (Multiple regression)

1. M6 hinh hoi qui 3 bién.

1.1. Mo hinh:
Mo hinh héi qui trong d6 bién phu thudc Y phu thudc vao 2 bién giai
thich X,, X3 c6 dang
PRF: E(Y/ Xa, Xai) = B+ B Xoi + B3Xsi (1)
Do thi 14 mot mit phéng
PRM: Yi =Lt Xy + BXsi + U
trong do: B, goi la hé so chan ( intercept)
B; (j=2,3) goi la hé¢ s6 gbc riéng phan ( partial slope)
Gia st moi gia thiét ctia OLS déu thoa man, lic d6 v6i mau kich thude
n duoc lap tir tong thé s& xac dinh dugc:
SRF: v =8+ 8 Xoi + 5 Xsi (2)
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SRM: Yi=51+ 5X5 + 5 3X3 + €

Tims (j=1:)sa0ocho Q=34 ¢ -v)y =3 *—> min

— b 1Il + 2ZX2i + 5 3ZX31 = ZYI
512 Xoi + 5 ,2.X57 + 5 32 X0 X5 = 2. X5 Y
512 X5+ 522X Xai + 530 X357 = 2X5Y,

Ky hiéu: vo= (ZYi)/n X 5= (szi)/ n X 3= (ZX31)/T1
yi= Y, —v Xp = Xpj— x X3 = X3 — x 3

:> 61 = Y_'62X_2‘63X_3

2
ZXziYiZX3i - ZX3iYiZX2i X3i

= y =sx, +5x, —> Ham hoi quy mau di qua goc toa do.

1.2. Cac tham so cua cac uéc luong OLS.
EGp=p J= 13
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é T2, 2 2 4 2 ° h
Var(ﬁ 1) - él_ + Xza X3i + X ;3 d X2i 2X zX s d XZixail:lG2
én ° 2 2 u

o o 2
€ a Xya X5 - (a X2iX3i) H
o X2 2 2
~ — a 3i — S
Var(s ,) = ———= ol=
a Xzia X3|- (a 2i Si) a Xzi(l- rzg)
o X2 2 2
A — a i —_ S
Var(s,) = — 2 -c°= — >
& E xl @ x) g - )

Se(ﬁj)= m trong do <2, ¢z = :_sgg

Cov(sp )= — =

(1 - 1 )afx_ afx_

1.3. Heé so xac dinh boi R?
ESS RSS

TSS TSS
V&éi mo hinh ba bién:

RZ— bzé Xziyi+ bsé Xsiyi
2

a v,

1.4. Hé sé tuong quan.

a. Hé so tuong quan boi R: La can bac hai cta hé s6 xdc dinh boi va
do mic do twong quan tuyén tinh chung gitta Y, X, va X;.
b. Hé s0 tuong quan cap r;: Do mic do tuong quan tuyén tinh gitta

bié€n i va bién j cua mo6 hinh.
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_ & )

r —_

o 20 2
a Xzia yi

_ G xy)

r —_

a x,8 v,
.= @ x )
o= @ )

) ENE
c. Hé so tuong quan riéng phan r; , : Do muc do tuong quan tuyén
tinh gitta bién i va bién j cia mo hinh véi di€u kién bién k khong
doi.
r B r13r23

Fp23 = =
Yo e )

r_- r.r
12 23

Fi3, = =
Ja- -

r-r.r
23 12 13

Fyp = - -
\/(1- rlz)(l- r13)

Vi du: Bang sau day cho Ty 1é lam phat Y (%), Ty 1¢& that nghiép X,(%) va
Ty 1€ lam phat ky vong X5(%) cia M§ giai doan 1970- 1982:

Nam Y X, X,
1970  5.92 4.9 4.78
1971 430 5.9 3.84
1972 3.30 5.6 3.13
1973 6.23 4.9 3.44
1974 1097 5.6 6.84
1975  9.14 8.5 9.47
1976 577 7.7 6.51
1977 645 7.1 5.92
1978  7.60 6.1 6.08
1979 1147 5.8 8.09

1980  13.46 7.1 10.01
1981 10.24 7.6 10.81
1982 5.99 9.7 8.00
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a. Hoi quy Y véi X, va cho nhan xét.
b. Hoi
c.H

Dependent Variable: Y
Method: Least Squares
Date: 02/17/09 Time: 09:40
Sample: 1970 1982
Included observations: 13

Variable Coefficient  Std. Error t-Statistic Prob.
C 6.127172  4.285283 1.429817 0.1806
X2 0.244934  0.630456  0.388502 0.7051
R-squared 0.013536 Mean dependent var 7.756923
Adjusted R-squared -0.076143 S.D. dependent var 3.041892
S.E. of regression 3.155577  Akaike info criterion 5.276858
Sum squared resid 109.5343  Schwarz criterion 5.363773
Log likelihood -32.29958  F-statistic 0.150934
Durbin-Watson stat 0.969568 Prob(F-statistic) 0.705058
Dependent Variable: Y
Method: Least Squares
Date: 02/17/09 Time: 09:35
Sample: 1970 1982
Included observations: 13
Variable Coefficient ~ Std. Error t-Statistic Prob.
C 7.193357 1.594789  4.510538 0.0011
X2 -1.392472  0.305018 -4.565214  0.0010
X3 1.470032 0.175786  8.362633 0.0000
R-squared 0.876590 Mean dependent var 7.756923
Adjusted R-squared 0.851907 S.D. dependent var 3.041892
S.E. of regression 1.170605 Akaike info criterion 3.352092
Sum squared resid 13.70316  Schwarz criterion 3.482465
Log likelihood -18.78860 F-statistic 35.51521
Durbin-Watson stat 2.225465  Prob(F-statistic) 0.000029

01 quy Y v6i X, va X; va so sanh véi két qua thu duoc 6 phan a.
ay phan tich két qua thu duoc 6 mo hinh 3 bién.
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2. Mo hinh hoéi quy tong quat k bién - Dang ma trin cia mo hinh

2.1. M6 hinh
Mo hinh héi qui trong d6 bién phu thudc Y phu thudc vao k — 1 bién
giai thich Xy, .. , X c6 dang
PRE: E(Y)) = B+ B Xoi + BXai + ... + BXi (1)
PRM:  Yi=B+ B Xo+ BXsi+ ... + BXa + Ui (2)
trong do: B, goi la hé s6 chan
B; (j=2,k) goi la cac hé s6 gbéc riéng phan

Véi mﬁu W= {(XZi’ Xsi, ..., Xk, Y,), =1~ n},

SRF: v =7/ + r Xoi + 63X3i + ... T kaki (3)
SRM: Yi=7s + 5, Xoi+ 5 Xgi T ... +5 X + 6 (4)
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2.2. Dang ma tran

Yi= B+ BoXor + ot B + Ui S TR T T
yoiog1 X, X i 1 u, =
Y2 = ﬂl + ﬂz X22 + ...t @sz + U, &S ”2 E: ) ; b2§+ i
o Yn 1g 1 X2n an 1§ g Un ;
<y 5 1 X X E P Cy =
Yn-1: ,81 + ,82 X2n-1+ + ﬂ(xkn-1+ Un-1 "o ’ "o "

=f+ X + ot Xt U > YT Koy XBiowy + Upy

Y=XxB+U — E(Y)=Xp

aeYAlg e O
S & 2 bz
v, e,
o = b = = N
Tuong tu,dat + =¢ .. ;+s={:;e= ¢. - thi
- N e = n= An
b, 5
Yoz e 5 Y=Xi +¢e

2.3. Phwong phap binh phwong nhé nhat
Tim » sao cho a" = e’e — min

= (Y Xi ) (Y-Xi)—>min & X’X: =X’Y
Néu ton tai (X°X) ™ thi » = (X°X)' XY

Khi d6 » = (X°X)'X’Y 14 uéc lugng tuyén tinh khong chéch
t6t nhat cia B

2.4. Cac tham so ciia wéc lwong
Kivong:E(v ) =P
Phuong sai — hi¢p phuong sai

37

Bai gidng Kinh té luong

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

® : SR Sk O
Var(bl) Cov(bl,bz) Cov(bl,bk)?

Cov(; ) = £oC=P) Veara o covib.by

= FA(X°X)™

[T R R B B BRI

Cov(bk,bl) Cov(bk,bz) Var(bk)

, = N nn

Véi o dugc uée luong boi s =

n- k

2.5. Sw phit hop ciia ham hoi qui

He¢ so xac dinh boi.

2 _ —
R2 = ESS =1 _ RSS
TSs TSS

Cho biét ti 18 su bién dong cua bién phu thudc duogc giai thich boi dt

cd cac bién giai thich c6 trong mo hinh.

R? ¢6 cdc tinh chat sau:
+ 0<R<I1
Tinh chat nay dung dé danh gid muc do thich hop ciia ham héi quy.
+ Gia tri cua R? dong bién véi s6 bién giai thich cia mo hinh.
Tuy nhién khong thé 1ay diéu d6 dé xem xét viéc dua thém bién giai thich
vao mo hinh.
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2.6. Hé so xac dinh bi hiéu chinh.

R*=1-(1-R?

n-1
n- k
= ° c6 cac tinh chat sau:
+ & 2 ¢6 thé nhan gid tri am.
+ Khi so bién giai thich cia mo hinh tiang lén thi & ? ting cham
hon R°.
F?<R*<1
Tinh chat nay duoc dung lam can ct xem xét viéc dua thém bién giai
thich vao mo hinh. Khi dua thém bién vao mo hinh ma = con tang hoac
khi gid tri t ciia kiém dinh vé su biang khong clia hé s6 hoi quy tuong tng
v6i bi€n dua thém con 16n hon 1 thi viéc dua thém bién con hop ly.

2.7. Hé so tuong quan.
a. Hé so tuong quan boi R.
b. He s6 tuong quan cap r;; (i,j = 1.x)
Cac hé so tuong quan cap thuong dugc cho trong ma tran sau:

[
Sl O

c. Hé so twong quan riéng phan 7,534 ;- - Tegerz . g2
— Cac hé s6 tuong quan cap duoc goi la hé s6 twong quan riéng
phan bac 0.
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3. Suy dién thong keé.
3.1. Ué6c lwong khoing
I. Khoang tin cay cho tung hé s6
r—=5e(s Nla(n—K) < fj <7 +Se(» ftu(n-k)  (=1x)

— Khoang tin cay doi xting, bén phai, bén trai.
ii. Khoang tin cay cho hai hé s6

(5-5 )=S0, 5 )Mea(N=K) < St <(5,+5)+Se(s «s Yta(n—kK)

V(,)'I Se(bAi + t;j) - \j(/ar(lfl + Bj) - \//ar(ﬁi)i ZCov(t;l,k;J)Jr Var(Bj)
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Iil. Khoang tin cdy cho sai s6 ngau nhién

$%(n - k) $(n - k)
2(n- k) < 02< 2(n- k)
— Khoang tin cay hai phia, bén phai, bén trai.
3.2. Kiém dinh gia thuyét:
a. Kiém dinh T:
Cap gia thuyét | Ti€u chuan kiém | Mién bac bdé Hy
dinh
n :b = b
in b b, ‘qu|>t§“,;“
n :b =05> b b
0" T j T _ ! -k
%nlzbj> b, as Se(Bj) qu>t: :
b = b
N9y j T < _— MUY
%n ¥ bj < bJ gs a
in b +b -a T zﬁiiﬁj-a
'1inl:bi:t b+ a a4 se(b, + b)) ‘Tq5|>‘§fz)
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b. Kiém dinh %*:
Doi v6i 67 viee kiém dinh ciing tién hanh tuong tu vdi tiéu
chuan kiém dinh:

4. Kiém dinh sw phu hop ciia ham hoi qui

IngRP=0 . dngo,=.=0 =0 Tat ca cac bicn gidi thich khong giai
%nlzR o %nl:ﬂibj‘ 0:(j " 1) thlIChChOY
ft nhat mot bién giai thich co giai
thichcho Y
— ESS / (k- 1) R/ (k- 1)
Fq - =

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

Fos > Fu(k - 1; 1 - K) thi bac bé Ho : ham hdi qui 1a phu hop.

Tdt cd cdc kiém dinh trén ciing déu cé thé tién hanh bang phuong phdp
P-value.
Vi du: Vi tép s6 liéu da cho, hay tim cdc udc luong ; bang phuong phap
ma tran va cac tham so tuong tng cua mo hinh. Hay ti€n hanh cac udc
luong va kiém dinh c4n thiét.

5. Kiém dinh thu hep hoi qui ( Kiém dinh Wald):
5.1. Thu tuc:
Xét mo hinh:

E(Y/ X2 Xi-mi- X)) = B+ oXo + o+ B (UR)

Nghi ngd' m bién giai thich Xy m+1,..., Xk khong gidi thich cho Y
nib, .= b, ,=b =0 Tat ca m bién giai thich khong giai thich cho
n :$b. t* 0:(j=k- m+ 1, k)

Y
[t nhat mot bién giai thich c6 giai thich cho Y
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Néu gia thuyét H, 1a ding thi mo6 hinh tré thanh:
E(Y/ Xy ..., Xiem) = Bo+ BXo + oo+ BemXi-m (R)
Tiéu chudn kiém dinh:

F._— (RSSr-Rssur)/m — (R - R/m
as — -

RSSur / (n - k) (1- R )/ (n- k)

Néu Fqs > F (m, n—K) bac bé Hy

- Truomg hop m = 1: Fys = (Tqs)” v6i Tys ing v6i hé s6 duy nhat

can kiém dinh.

- Truong hop m = k — 1 : F¢ trong kiém dinh thu hep chinh 1a

s trong kiém dinh su phu hop.

- Kiém dinh thu hep hdi qui con dung cho nhitng trudong hop
khéc.

Vi du: Véi tép so liéu ch3bt5 hay udc luong ham cau vé thit lon
phu thudc vao gia va thu nhap theo dang tuyén tinh va tuyén
tinh 16ga va cho nhan xét. C6 thé bo duoc bién nao ra khoi mo
hinh hay khong?

5.2. Cac dang thu hep hdi qui

Vidu Y =B+ BXoi+ BXai+ Ui (UR)
Ho: fs=1; Hi: s # 1.
Hoding = Y = 1+ Xy + X3 + U
SYi- X =S+ BXoi+ Ui & i =B+ BXoi + U (R)

Ho: £ = 5 Hi: B # [s.
Hoding = Y; = S+ BXoi + £Xsi + U
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SYi=fi+ LKy +Xg) + Ui SYi =f+ X + Ui (R)

Ho: o+ s=a;Hy o+ #a
Ho dung = Y; = ,81 + ﬂZXZi + (a — ﬂg)Xgi + U;
& Yi-aXsi= B+ So(Xa—Xai) + Uy < Yi = B+ BoXi + U; (R)

6. Du bao.

6.1. Dy bao gia tri trung binh
¢ Se(r (N — k) < E(Y/Xo) <v. + Se(r Ytua(n—K)
Vé’iYAOZXO’ﬁ Vél Se(Y"O):§\/nnnnnnnn'"nn

6.2. Du bao gia tri ca biét
v, —Se(Yo)laa(n —K) <Yo<v, +3e(Yo) tu(n—k)
Véi Se(YO): §\/n+ n nnnnnn "n_

7. Mot s6 mé hinh Kinh té

7.1. Ham thu nhap — chi tiéu

Y; : Thu nhap
Ci : Chi tiéu
Ci=h+ LYitu

-Clachitiéuchotiéudung: 5, >0;1>4,>0
- C Ia chi tiéu cho hang hoa thong thuong

- C 1a chi tiéu cho hang hoa cao cap

- C 1a chi tiéu cho hang hoa tht cap
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7.2. Ham cau
Qi : cau vé hang hoa
P; : gid ca hang hoa
PT; : gia hang hoa thay thé
PB; : gia hang hoa bd sung
Qi =4+ BPi+ GPTi+ GPBi + u;

7.3. Ham tdng truong
r: ty 1€ tang trudng
t : thoi gian
Y, va Y, la gid tri cua bi€n Y tai thoi ky t va thoi ky goc
Y, =Y (l+1)
—> LnY,=LnY,+ tLn(l +1)
— Y’t = Pi+ Pt

7.4. Ham chi phi — sdn lwong
Qj : san luong
TC; : tong chi phi, MC; : chi phi can bién, AC;: chi phi trung binh,
FCi: chi phi c¢6 dinh
TCi=f+ Qi+ o + P + U
—>FCi=A+u
—> MCi= 5+ 25Qi + 3fie + Ui

—>ACi::—1 + o+ BQi+ P + U
7.5. Ham hyperbol

Y=b1+ bzi
X
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La ham phi tuyén doi voi X song tuyén tinh doi voi tham s

a. Néu cd B, va [, déu duong, khi dé do thi cong xuéng vdi miic tiém cdn
duci la B,. Ham nay thuong duoc ding dé phan tich chi phi trung binh dé
san xudt 1 san pham.

b. Néu B, >0 va 5, < 0 khi dé do thi cong lén vdi miic tiém cdn trén la
B,. Ham nay ding dé phdn tich su phu thuéc ciia chi tiéu vao thu nhdp.

c. Néu B, <0 va f, > 0 thi dé la duong cong Philips, né cong xuéng va
tiém cdn [, o duoi truc hoanh.

7.4. Him mii — Ham Loga tuyén tinh

Mo hinh kinh té ¢6 dang Y; :ﬁoXZiﬁz X3®

< InY; = Infy + BInXy + fInXs;
Xétmo hinh  LY;= S, + 5 LXy + BLX5 + v
S E(Y / Xai, Xai) = &M% Xo®
BrE(Y/Xg = Xg=1) =

B = &xe - Khi X, thay doi 1%, yéu to khac khong d6i, thi

E(Y) thay d6i £ %

Vi du mé hinh : E(Q)) = e™K{*L®

7.5. Ham nwra Loga
MO hinh : Yi= o+ 5 InX; + u;
p=ENIX=1)
SBo: Khi X tang 1% thi E(Y) thay d6i 3 don vi.
M6 hinh : LnY; = B, + B,.X + u,
» - Khi X tang 1 don vi thi E(Y) thay d6i »_%.

7.6. Ham chi phi —lgi ich
C; : chi phi
Ui : loiich
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Ui= b+ BCi+ fec: + Ui

Bai 4. DA CONG TUYEN

1. Ban chat cta da cong tuyén ( Multicolinearity)
1.1. Hién tu’O’ng :

Gt 10: Cac blen giai thich khong co quan hé cong tuyén.

Néu gia thiét bi vi pham — hién tuong da cong tuyén.
C6 hai dang da cong tuyén:
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i. Pa cong tuyén hoan hdo( Perfect Multicolinearity) :
3 4;#0( # 1) sao cho:
X+ .. +AXi=0 Vi
— Ma tran X 1 suy bién, khong c6 10i giai duy nhat.
ii. Da cong tuyén khong hoan hdo ( Imperfect Multicolinearity) :
34;# 0 (j # 1) sao cho:
Ao Xoi + oo ¥ AKX +Vi=0
v6i Vi 1a SSNN ¢ phuong sai duong — van co 1oi giai.

1.2. Nguyén nhan
Pa cong tuyén hoan hao gan nhu khéng bao gid xay ra
Pa cong tuyén khong hoan hao thuong xuyén xdy ra, do céc
nguyén nhan:
- Ban chat cac bién giai thich c6 quan hé tuong quan véi
nhau.
- Do s6 liéu mau khong ngau nhién.
- Do kich thuéc mau khong du.
- Do qua trinh lam tron s6 liéu.

2. Hau qua
2.1. Pa cong tuyén hoan hao : khong giai dugc

Vilicdé ;-2 Vj va

0

Var(sj) =00 Vj

2.2. Pa cong tuyén khong hoan hao:
- Cac udc luong c6 phuong sai 16n, 1a uwéc lugng khong hig¢u
qua.

- Khoang tin cay rong khong con y nghia.
48
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- Céc kiém dinh T c6 thé sai.

- Cac ki€ém dinh T va kiém dinh F c6 thé cho két luan mau
thuan nhau.

- Céc u6c luong c6 thé sai vé dau.

- M0 hinh tr6 nén nhay cam vé6i mdi su thay doéi cia s6 bién
giai thich va cua tép so liéu.

3. Phat hién da cong tuyén.

3.1. Sw mau thuin giira kiém dinh T va F

C6 mau thuan: Kiém dinh F ¢ ¥ nghia, tat ca cac kiém dinh T
vé cac hé s6 goc khong co ¥ nghia.

—c6 Pa cong tuyén.

— Piéu nguoc lai chua chic ding.
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3.2. Hoi qui phu
Nghi ngo bién giai thich X; phy thudc tuyén tinh vao cac bién
giai thich khac, hoi qui mé hinh héi qui phu:
Xj =g+ X+ ...+ 0[j_1Xj 4+ C¥j+1Xj+1 + ..ty (M
nRI=0 Mo hinh ban dau khong c6 Pa cong tuyén
C Mo hinh ban dau c6 Pa cong tuyén

SFge = i okt B> Folks — 1, n— ke) thi bac bo Hy.

1- R” k-1

3.3. D0 do Theil
Dung dé so sanh mirc do da cong tuyén khong hoan hao gitta
cac mo hinh.
BuGc 1: Hoi quy mo hinh ban ddu tim duoc R’
Bu6c 2: Bo bién X; ra khéi md hinh, hdi qui thu duge R®_;
1=2,k)

m=R*—; «* r*) dugc goi la do do Theil

Vi du: St dung tép s6 liéu ch5bt4 vé Tiéu dung Y, Thu nhap X, va Tai
san c6 kha nang chuyén doi cao X, clia 25 ho gia dinh My dé€ kiém dinh
hién tuong da cong tuyén giita cac bién giai thich.

Két qua hoi quy Y theo X, va X, nhu sau:
Dependent Variable: Y

Method: Least Squares
Date: 11/19/08 Time: 10:12

Sample: 125
Included observations: 25
Variable Coefficient  Std. Error t-Statistic Prob.
C 33.87971  19.11513  1.772403  0.0902
X2 -26.00263  34.95897 -0.743804  0.4649
X3 6.709261  8.740550 0.767602  0.4509
R-squared 0.741695 Mean dependent var 169.3680
Adjusted R-squared 0.718213 S.D. dependent var 79.05857
S.E. of regression 41.96716 Akaike info criterion 10.42382
Sum squared resid 38747.34  Schwarz criterion 10.57008
Log likelihood -127.2977  F-statistic 31.58532
Durbin-Watson stat 2.785912  Prob(F-statistic) 0.000000
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Hoi quy phu cua X, theo X; ¢6 két qua sau:

Dependent Variable: X2
Method: Least Squares
Date: 11/19/08 Time: 10:17

Sample: 1 25
Included observations: 25
Variable Coefficient  Std. Error t-Statistic Prob.
C -0.104988  0.111892 -0.938303  0.3578
X3 0.250022  0.000157  1594.459  0.0000
R-squared 0.999991 Mean dependent var 159.4480
Adjusted R-squared 0.999991 S.D. dependent var 81.46980
S.E. of regression 0.250315 Akaike info criterion 0.144426
Sum squared resid 1.441126  Schwarz criterion 0.241936
Log likelihood 0.194678  F-statistic 2542299.
Durbin-Watson stat 2.245068 Prob(F-statistic) 0.000000

Ho6i quy phu ctia X; theo X, c6 két qua sau:

Dependent Variable: X3
Method: Least Squares
Date: 11/19/08 Time: 10:19

Sample: 1 25
Included observations: 25
Variable Coefficient  Std. Error  t-Statistic Prob.
C 0.425686  0.447288  0.951703  0.3511
X2 3.999613 0.002508  1594.459  0.0000
R-squared 0.999991 Mean dependent var 638.1560
Adjusted R-squared 0.999991 S.D. dependent var 325.8492
S.E. of regression 1.001168 Akaike info criterion 2.916830
Sum squared resid 23.05376  Schwarz criterion 3.014340
Log likelihood -34.46038  F-statistic 2542299.
Durbin-Watson stat 2.245125  Prob(F-statistic) 0.000000

Pé tinh do do Theil ta hdi quy Y 1an luot véi X, va X;. Két qua nhu sau:

Dependent Variable: Y
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Method: Least Squares
Date: 11/19/08 Time: 10:23

Sample: 1 25
Included observations: 25
Variable Coefficient  Std. Error t-Statistic Prob.
C 36.73575  18.58133  1.977025  0.0601
X2 0.831821  0.104206  7.982448  0.0000
R-squared 0.734777 Mean dependent var 169.3680
Adjusted R-squared 0.723246  S.D. dependent var 79.05857
S.E. of regression 41.59070  Akaike info criterion 10.37025
Sum squared resid 39785.09  Schwarz criterion 10.46776
Log likelihood -127.6281  F-statistic 63.71948
Durbin-Watson stat 2.919889  Prob(F-statistic) 0.000000

Dependent Variable: Y
Method: Least Squares
Date: 11/19/08 Time: 10:24

Sample: 1 25
Included observations: 25
Variable Coefficient  Std. Error t-Statistic Prob.
C 36.60968 18.57637 1.970766 0.0609
X3 0.208034  0.026033  7.991106 0.0000
R-squared 0.735199 Mean dependent var 169.3680
Adjusted R-squared 0.723686 S.D. dependent var 79.05857
S.E. of regression 41.55758  Akaike info criterion 10.36866
Sum squared resid 39721.74  Schwarz criterion 10.46617
Log likelihood -127.6082  F-statistic 63.85778
Durbin-Watson stat 2.916396 Prob(F-statistic) 0.000000

Hay dung cac két qua trén tinh d6 do Theil.

4. Khic phuc da cong tuyén.

4.1. Dung thong tin tién nghiém.
Vi du: Xét mo hinh TD, = p, + BTN, + B;SK; + u,
Dé thdy TD; c6 cong tuyén véi SK;
Néu c6 thé choring ;= 0,15
Thi mo hinh tr6 thanh 7D, = 8, + B,( TN, + 0,1SK;) + u;
Va di khac phuc duoc da cong tuyén.
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4.2. Bo bét bién néu c6 thé.
Luc d6 viéc lua chon bién bi loai khoi mo hinh ¢6 thé can cit vao két
qua cua hoi quy phu.

4.3.Tang kich thuéc mau hoic lay miu méi néu co thé.

4.4. Poi dang ciia md hinh.
Vi du thay vi h6i quy mo hinh Y, = S, + B.X,; + 5:X;; + u;
Ngudi ta hoi quy mo hinh InY; = B, + BoInX,; + B;lnX;; + u,

4.5. Dung sai phan cap 1.
Xét mf) hinh Yl‘ = ﬂ] + ﬂZ)(Zt + ﬂ3th + l/lt
Tai thoi diém t-1 mo hinh ¢6 dang:
Yo =B+ BXors + B5X5es + Uy
Lay sai phan ta co6:
Y, - Y = Lo X0 U Xor)) + Bol( X5 ) Xop) + (0, U ttyy) (%)
M6 hinh (*) duoc goi la mé hinh sai phdn cdp 1.

4.6. Giam cong tuyén trong hoi quy da thirc.
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C6 thé giam cong tuyén trong hdi quy da thitc bang cach 1ay sai phan
cua cac bién trong mé hinh so véi gia tri trung binh ctia chiing.

Bai 5. PHUONG SAI CUA SAI SO THAY POI

1. Ban chat ctia hién tuong phwong sai cuia sai s6 thay doi
MH ban dau: Yi= B+ B Xi + u;

1.1. Hién tuwgng
Gt 4: Phuong sai cac sai s6 ngau nhién 1a dong nhat
Var(u;) = ¢ khong doi.
Néu gt duge thoa min — PSSS dong déu (homoscedasticity).
Gt khong théa mén : Var(u;) = oi° khong dong nhat
— PSSS thay doi (heteroscedasticity).

1.2. Nguyén nhan
- Ban chat hién tuong Kinh té x3 hoi.
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- S6 liéu khong dung ban chat hién tuong.
- Qua trinh xur 1y s6 liéu.

2. Hau qua
- Cac udce lugng 1a khong chéch, nhung khong hiéu qua —
khong phai 1a tot nhat.
- Céc kiém dinh T, F c¢6 thé sai, khoang tin cdy rong.

3. Phat hién
Var(u;) = o 1a khong biét. Dung uéc luong cta nd 1a e dé phan
tich danh gia.

3.1. Po thi phan du
Dung do thi cua e, | € | hoac e? dé danh gia.

3.2. Kiém dinh Park
Gia thiet: o = o°Xi*
Trong d6 ¢* 1a mot hing s6
— MH héi qui phu Ine? = o + aInX; + v (*)
Budc 1. Hoi quy mo hinh ban dau tim dugc e;
Budce 2. Hoi quy mo hinh (*)
Buéc 3. Kiém dinh cap gia thuyét Hy: o, = 0; Hy: o, # 0

3.3. Kiém dinh Glejer
Tuy vao gia thiét ma thyuc hién hoi qui phu dé kiém dinh
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Gt: o7 = ¢°X;, do d6 hoi qui md hinh hdi qui phu
L= a1+ aoXi + Vi (%)

M0 hinh dau c6 PSSS dong déu

M0 hinh dau c6 PSSS thay d6i

R 0
:R*21 0

Dung kiém dinh T hoic F dé kiém dinh

Tuong tu

Gt: o = o°X’ — MH hoi qui phy || = o + &Xi* +V;
Gt: o’ = 02\/Z — MH hoi qui phu L] =+ ok, Vi

Gt: o = 0> — MHhoi quiphu || = a1+ ;- +V

3.4. Kiém dinh White
Dung cho mé hinh nhiéu bién giai thich. Hoi qui binh phuong
phan du theo t0 hop bac cao dan cua cac bién giai thich.

VD : MH ban dau Yi= B+ [ Xoi + BoXsi + Ui
— MH héi qui phu :
e2 = o+ Xy, + X3 + 0(4X22 + 0[5)(32 + o XoX3 (+...+) + Vi (*)
%n o Rf =0
in 1:R*2 0

< A . 2. A V1S 2
Kiém dinh x":c: = nr?,n€U ¢} > ¢*«. - 1 thi bac bo Hy

Vi du: Tép s6 lieu ch6bt3 bao gom cac bién D88 1a ng nudc ngoai
va Y88 Ia tong san pham trong nudc cua 73 nudc dang phét trién.

Hay ki€m dinh hién tuong phuong sai sai so thay doi.
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K&t qua hoi quy D88 theo Y88 nhu sau:

Dependent Variable: D88
Method: Least Squares
Date: 11/19/08 Time: 18:28

Sample: 1 73
Included observations: 73
Variable Coefficient  Std. Error t-Statistic Prob.
C 3521.957 1066.371  3.302752  0.0015
Y88 0.275643 0.017613  15.64971  0.0000
R-squared 0.775255 Mean dependent var 10982.11
Adjusted R-squared 0.772090 S.D. dependent var 17071.75
S.E. of regression 8150.046  Akaike info criterion 20.87645
Sum squared resid 4.72E+09  Schwarz criterion 20.93920
Log likelihood -759.9904  F-statistic 244.9136
Durbin-Watson stat 2.081218 Prob(F-statistic) 0.000000
o« 0 . A, 9
Kiém dinh Park cho két qua sau:
Dependent Variable: LOG(E"2)
Method: Least Squares
Date: 11/19/08 Time: 18:54
Sample: 173
Included observations: 73
Variable Coefficient  Std. Error t-Statistic Prob.
C 9.549893  1.619225 5.897819  0.0000
LOG(Y88) 0.675378  0.177575  3.803343  0.0003
R-squared 0.169255 Mean dependent var 15.62156
Adjusted R-squared 0.157554  S.D. dependent var 2.521699
S.E. of regression 2.314538 Akaike info criterion 4543312
Sum squared resid 380.3532 Schwarz criterion 4.606065
Log likelihood -163.8309 F-statistic 14.46542
Durbin-Watson stat 2.267623  Prob(F-statistic) 0.000299
o 0 . o A 9
Kiém dinh Gleijer cho két qua sau:
Dependent Variable: SQR(E)
Method: Least Squares
Date: 11/19/08 Time: 18:57
Sample(adjusted): 4 72
Included observations: 20
Excluded observations: 49 after adjusting endpoints
Variable Coefficient  Std. Error t-Statistic Prob.
C 48.17599  11.98700  4.019020  0.0008
Y88 0.000774  0.000210  3.688858  0.0017
R-squared 0.430518 Mean dependent var 81.15995
Adjusted R-squared 0.398880 S.D. dependent var 46.05027
S.E. of regression 35.70366  Akaike info criterion 10.08302
Sum squared resid 22945.52  Schwarz criterion 10.18260
Log likelihood -08.83023  F-statistic 13.60767
Durbin-Watson stat 0.184354  Prob(F-statistic) 0.001680
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Kiém dinh White cho két qua sau:
White Heteroskedasticity Test:

F-statistic 32.12701  Probability 0.000000
Obs*R-squared 34.93782 Probability 0.000000

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 11/19/08 Time: 18:59

Sample: 173

Included observations: 73
Variable Coefficient  Std. Error t-Statistic Prob.
C -32588022 20003195 -1.629141  0.1078
Y88 5760.776  817.7877  7.044341  0.0000
Y8812 -0.016020  0.003069 -5.219110  0.0000
R-squared 0.478600 Mean dependentvar 64603429
Adjusted R-squared 0.463703 S.D. dependent var 1.84E+08
S.E. of regression 1.35E+08 Akaike info criterion 40.31714
Sum squared resid 1.27E+18 Schwarz criterion 40.41127
Log likelihood -1468.576  F-statistic 32.12701
Durbin-Watson stat 2.049448 Prob(F-statistic) 0.000000

3. Khac phuc

Dua trén gia thiét vé su thay doi cua PSSS thay d6i ma khac phuc

3.1. Néu biét o — Dung WLS- Phuong phdp binh phuong nhé
nhdt co trong so.
Chia hai vé mé hinh cho o;

Y_i=b1—+ bzx—i+u—i @Yi’:ﬂlxm_l_ﬂzxi’_'-ui’

w
w
w
w

Var(u;’) = 1 khong d6i

3.2. Néu chua biét o — Dung GLS [| Phuong phdp binh phuong
nhé nhdt tong quat.

Tuy thuoc vao tinh chat clia 6> ma bién d6i mo hinh goc sao cho
phuong sai cua sai s6 ngau nhién tré nén dong deu.
Gtl: Giz = 02 Xi
Liic d6 chia hai vé cho x|
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Y 1 u.
— = b + b 4fX o+ ——=
1 2 i
dxi 1’Xi '\’Xi

— PSSS sé bang ¢

Gt2: g’ = X
Liic d6 chia hai vé cho X;

Gt 3: o = o°E(Yi)*
Lic d6 chia hai vé cho v
Chi y: C6 thé thay doi dang ham dé khac phuc phuong sai cla sai
so thay doi.
a. InY;= P+ ﬂglnXi + U
b. InYi= g+ BXi + u
C. Yi= i+ BInX + u;

Vi du: Tiép tuc str dung tép s6 liéu trén, gia st oi° = 0°Y88; liic d6
ta hoi quy mo hinh sau:
D88 1 u

— = b, + b sqr(Y 88) +
sqr(Y 88) sqr(Y 88) sqr(Y 88)

K&t qua hoi quy nhu sau:

Dependent Variable: D88/SQR(Y88)
Method: Least Squares
Date: 11/19/08 Time: 21:57

Sample: 1 73
Included observations: 73
Variable Coefficient  Std. Error  t-Statistic Prob.
1/SQR(Y88) 1024.466  270.9094  3.781581  0.0003
SQR(Y88) 0.367922  0.028848  12.75364  0.0000
R-squared 0.308884 Mean dependent var 64.11631
Adjusted R-squared 0.299150 S.D. dependent var 45.42712
S.E. of regression 38.03013 Akaike info criterion 10.14165
Sum squared resid 102686.7  Schwarz criterion 10.20440
Log likelihood -368.1702  Durbin-Watson stat 2.013380
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White Heteroskedasticity Test:

F-statistic
Obs*R-squared

2.248267
8.526662

Probability
Probability

0.072848
0.074083

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares
Date: 11/20/08 Time: 22:00

Sample: 1 73

Included observations: 73
Variable Coefficient  Std. Error t-Statistic Prob.
C -735.5216  5167.096 -0.142347  0.8872
1/SQR(Y88) -3833.260  285895.2 -0.013408  0.9893
(1/SQR(Y88))"2 910480.8  4365419. 0.208567  0.8354
SQR(Y88) 19.78189  28.10322 0.703901  0.4839
(SQR(Y88))"2 -0.018487  0.040348 -0.458186  0.6483
R-squared 0.116804 Mean dependent var 1406.667
Adjusted R-squared 0.064851 S.D. dependent var 3300.866
S.E. of regression 3192.040 Akaike info criterion 19.04074
Sum squared resid 6.93E+08 Schwarz criterion 19.19762
Log likelihood -689.9871  F-statistic 2.248267
Durbin-Watson stat 2.115989 Prob(F-statistic) 0.072848
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Bai 6. TU TUONG QUAN

1. Hién twong tw twong quan ( Autocorrelation or Serial correlation)

1.1. Hién twgng
MH ban dau: Yi= g + B X; + Uy
Gt 5: C4c sai s6 ngau nhién khong twong quan
Cov(ui, u) =0 (i#/) hodc Cov(u, Ue-p) =0 (p#0)
Néu gt b1 vi pham : hién tugng tu tuong quan bac p
Xet truong hopp =1
Ut VA Uy CO cung trung binh va phuong sai
> U =pU.i+&(-1<p <1, &thoamin cac gia thiét cia OLS)
o p=-1 tutowong quan am hoan hao
e-1<p<0 tutuong quan am
o o =0 khong co tu trong quan
e 0<p<1l tutuongquan duong
o o =1 tu twong quan duong hoan hao
= Luoc do AR(1)
Tong quat : ty trong quan bac p
U =prUiat o U+ .+ g Uiyt & Vo1 o £0
= Luoc d0 AR(p) : Autoregresseve Procedure order p.

1.2. Nguyén nhan
- Ban chat, tinh quan tinh trong hién tuong kinh té x3 hoi
- Hién tuong mang nhén trong kinh té
- Qua trinh x1r ly, ndi suy s6 liéu
- MO hinh thiéu bién hoic dang ham sai
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2. Hau qua
- Cac udc lugng la khong chéch nhung khong con 1a udc
luong tot nhat.

3. Phat hién
3.1. Quan sat do thi cua e, theo ¢,

Bitoc 1. H6i quy mo hinh goc dé tim e,va e,
Budc 2. V& d6 thi clia e, theo e, ; va nhan xét.

3.2. Kiém dinh Durbin — Watson
Kiém dinh Durbin [1 Watson dua trén thong ké

o
1
112

2(1-)

. é etet- 1 N\ ,
vOl ¢ - = la udc lugng cho p
a e

i=1

Chd y: Kiém dinh DW s& chi 4p dung duoc néu thoa man cic diéu kién

sau:

+ M6 hinh phai ¢6 hé sb chan.

+ Bién giai thich phai la phi ngau nhién.

+ Né€u ¢6 hién tuong tu tuong quan thi dé chi 1a luge d6 AR(1).

+ Mo hinh khong chita bién tré ctia bién phu thudc lam bién giai
thich.

+ Khong ¢6 quan sat nao bi mat trong tép so liéu.

62

Bai gidng Kinh té luong

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Do khong tim dugc chinh xac phan phoi xac suit ctua d nén dua vao
tinh chat ctua n6 dé két luan.

Do -1<: <1 > 0<d <4
Voin, k> =k—-1va a=0,05 cho trudc, tra bang — d,_ va dy

Tu twong | Khéng c6 | Khong c6 tu | Khong c6 | Tu tuong
quan duong | kétluan | twong quan | kétluan guan am
p >0 p=0 p <0
0 dL dU 2 4 — dU 4 — d|_ 4
Han ché:

+ Vén con hai mién khong ¢6 két luan = Dung kiém dinh DW cai
bién.
+ Khong ap dung dugc véi cac mo hinh tu hoi quy.

3.3. Hoi qui phu
Kiém dinh
U =porUat oo biot ..t ol + &
MH h61 qUI phll . B = (&o) + o6+ ... T CZpet_p + Vi (*)

n
0

=0 Khoéng c6 tu trong quan dén bac p
SR Co tu trong quan ¢ bac tuong tng

:R*2
:R*2

[ TSI Sy

n

63

Bai gidng Kinh té luong

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Kiém dinh T hodc F

3.4. Kiém dinh Breusch- Goldfrey.

MH hoi qui phu
&= [Bi+ BXi]+ ot ...+ oprp + Vi (%)
n :a = =a =0

n :$aj1 0:(j ' 0)

. 2 . 2. 4 \ 1 s )
Kiémdinh y" ¢ = nri= - pr:,n€Uc’ > ¢*(p) thi bac bo Hy

Kiém dinh F:

Ho1 qui

e= [L+ BXi]+ v (*%)

Fee= "o b N&uFge> Foli. - 1n. - ) thi bac bé Hy

1- R’ k.- 1

Vi du: Tép s6 liéu ch7bt4 gdm hai bié€n Tiéu dung va thu nhap cta
Nigéria. Hay kiém dinh hién tugng tu twong quan ctia mo hinh.
Ho6i quy Tiéu dung theo Thu nhap duogc két qua sau:

Dependent Variable: CONS
Method: Least Squares
Date: 11/19/08 Time: 22:08
Sample: 1960 1986
Included observations: 27

Variable Coefficient  Std. Error  t-Statistic Prob.

C 155.2239  203.4712  0.762879  0.4527

GDP 0.597069  0.060594  9.853648  0.0000
R-squared 0.795240 Mean dependent var 2037.449
Adjusted R-squared 0.787050 S.D. dependent var 789.2231
S.E. of regression 364.1989  Akaike info criterion 14.70446
Sum squared resid 3316021. Schwarz criterion 14.80045
Log likelihood -196.5103  F-statistic 97.09438
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Durbin-Watson stat 0.462830 Prob(F-statistic) 0.000000

Theo béo cdo thi thong ké DW=0,46283. V6i n=27, k =1 tra bang duoc
d= 1,316 va d,= 1,496 suy ra mo hinh c6 tu tuong quan duong.

Dung phuong phap hoi quy phu cho két qua sau:

Dependent Variable: E

Method: Least Squares

Date: 11/21/08 Time: 08:46

Sample(adjusted): 1963 1986

Included observations: 24 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.256609 52.50711  0.004887 0.9961

E(-1) 0.843549 0.221024  3.816555 0.0011

E(-2) 0.020077 0.293835  0.068326 0.9462

E(-3) -0.173636 0.233916  -0.742300 0.4665
R-squared 0.604411 Mean dependentvar  -8.530418
Adjusted R-squared 0.545072 S.D. dependent var 378.2292
S.E. of regression 255.1093 Akaike info criterion 14.07227
Sum squared resid 1301615. Schwarz criterion 14.26862
Log likelihood -164.8673  F-statistic 10.18582
Durbin-Watson stat 2.022007  Prob(F-statistic) 0.000278

Kiém dinh BG cho két qua sau:

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 34.31433  Probability 0.000005
Obs*R-squared 15.88781 Probability 0.000067

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 11/19/08 Time: 22:11

Presample missing value lagged residuals set to zero.

Variable Coefficient  Std. Error t-Statistic Prob.

C -60.84700  133.6292 -0.455342  0.6530

GDP 0.021511  0.039844  0.539890  0.5942
RESID(-1) 0.777523  0.132732  5.857844  0.0000
R-squared 0.588437 Mean dependent var -8.42E-14
Adjusted R-squared 0.554140 S.D. dependent var 357.1264
S.E. of regression 238.4630 Akaike info criterion 13.89074
Sum squared resid 1364750. Schwarz criterion 14.03473
Log likelihood -184.5250 F-statistic 17.15717
Durbin-Watson stat 1.846319 Prob(F-statistic) 0.000024
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4. Khic phuc
Muc dich 14 chuyén MH ban dau c6 khuyét tt ty twong quan thanh
MH méi c6 cung hé sé cii nhung khong cé tu twong quan
M0 hinh ban dau: Y, = S + B X + U,
Coétutuongquan: Uy = pUi1+& vol p#0, gthda man cac gia
thiét OLS.

4.1. Khi p @i biét O Dung phuong phap sai phan téng quat.
Yi=p+ B X+ U
S Yia=pi+ XiatUa< pYia=pb+ B pXia + puig
= Yi— pYr1 = S — p) + So(Xi— pXi1) + Ut — pUes (phuong trinh
sai phan tong quét)
> Yy = B+ X + &

Udc luong bang OLS  —5- — 7, = = VA,

1-r

4.2. Khi p chwa biét
U6c lugng p bang cac phuong phap khac nhau

i. Ttr thong ké Durbin-Watson
d= 2(1-r) —> ¢ :1-2—

ii. Ttr hoi qui phu
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et = (ao) + o€t t+ Vi —)léy F=a

li. Phuong phap Cochran-Orcutt
Hoi qui md hinh ban dau: Y, = S+ S X+ Uy — 59,50, @
Ho6i qui md hinh .» = @+ pe» +vp — ¢
Léy ¢ thay vao phuong trinh sai phan téng quat = 52,5,
Hoi qui md hinh .= = a+ pu) + Vg — ¢

Lay = thay vao phuong trinh sai phan téng quit — 5, 59, e

Qua trinh lip cho dén khi & hai budc ké tiép chénh léch
nhau khong dang ké, #, vd #, & budc cudi cung 13 udc
luong cho f; va 5

iiii. Phuong phap Durbin [] Watson hai budc.
Trudc hét viét lai mo hinh sai phan tong quat du6i dang:
Y= Gi(1-p) + BX - LX) + pYr + (U, - puy)
Budc 1. Udc lugng mo hinh trén thu duoc
Budc 2. Thiét 1ap mo hinh sai phan tong quat va ude luong né
dé tim s , va s ,

Mot trong cac nguyén nhan cua tu tuong quan 1a mo hinh bi chi dinh
sai do bo sét bién giai thich vi vay viéc dua thém bi€n vao mo hinh ciling
c6 thé khac phuc tu tuong quan.
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Vi du: Tiép tuc vi du da cho, ta tim cdch khac phuc hién tuong tu
tuong quan cua mo hinh.
Néu str dung thong ké DW, tir bao cdo ta c6 d = 0,46283

d
> ¢ =1- —= 0,768585 .
2

Thiét 1ap céac bién sai phan tong quat:
Consl= cons, — 0,768585cons, ,
gdpl,= gdp, — 0,768585gdp, ,
Ho6i quy Consl véi gdpl thu duoc két qua sau:

Dependent Variable: CONS1

Method: Least Squares

Date: 11/20/08 Time: 22:28

Sample(adjusted): 1961 1986

Included observations: 26 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.

C 143.5202 123.3592 1.163433 0.2561

GDP1 0.467009 0.140706  3.319044 0.0029
R-squared 0.314600 Mean dependent var 523.5229
Adjusted R-squared 0.286042 S.D. dependent var 277.1436
S.E. of regression 234.1754  Akaike info criterion 13.82382
Sum squared resid 1316115. Schwarz criterion 13.92060
Log likelihood -177.7097  F-statistic 11.01605
Durbin-Watson stat 1.718728  Prob(F-statistic) 0.002875

Kiém dinh DW cho thdy mo hinh sai phan tong quit da khong c6 tu
tuong quan.
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Dé str dung phuong phdp lap Cochrane- Orcutt , ta khai bdo thém vao
danh s4ch bién giai thich bac cla tu tuong quan, chang han & day 1a
AR(1) va hoi quy bang OLS thu dugc két qua sau:

Dependent Variable: CONS

Method: Least Squares

Date: 11/20/08 Time: 22:37

Sample(adjusted): 1961 1986

Included observations: 26 after adjusting endpoints
Convergence achieved after 39 iterations

Variable Coefficient  Std. Error t-Statistic Prob.

C 1290.375 864.3354  1.492910 0.1491

GDP 0.320087  0.180066  1.777612  0.0887

AR(1) 0.895753  0.097838  9.155465  0.0000

R-squared 0.917399 Mean dependent var 2068.732

Adjusted R-squared 0.910216 S.D. dependent var 787.5967

S.E. of regression 235.9953  Akaike info criterion 13.87367

Sum squared resid 1280957.  Schwarz criterion 14.01883

Log likelihood -177.3577  F-statistic 127.7230

Durbin-Watson stat 1.884378 Prob(F-statistic) 0.000000
Inverted AR Roots .90

Keét qua thu duoc 1a udc lugng & bude cudi cuing, dong thoi két qua ciing
cho udc luong cua lugc do AR(1):

cons = 1290,375 + 0,320087gdpt + e

e = 0,895753  + e
Két qua ciing cho udc luong clia hé s tu tuong quan bac nhat bang
0,895753 chitng to mic do tu tuong quan kha cao.

Ta ciing c6 thé khac phuc tu tuong quan ciia mo hinh bang cach dua
thém bién tré vao mo hinh vi theo 1y thuyét kinh t€ thi tiéu dung thuong
con phu thudc vao tiéu dung & ky trudc, vi vay ¢o thé thir nghiém mo
hinh sau: Cons, = B, + B,gdp, + aCons,; + u,

K&t qua nhu sau:

Dependent Variable: CONS

Method: Least Squares

Date: 11/20/08 Time: 23:07

Sample(adjusted): 1961 1986

Included observations: 26 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.

C 3.962031  122.4302 0.032362  0.9745

GDP 0.207495  0.064345  3.224707  0.0038
CONS(-1) 0.695319  0.094013  7.396025  0.0000
R-squared 0.937124 Mean dependent var 2068.732
Adjusted R-squared 0.931656 S.D. dependent var 787.5967
S.E. of regression 205.8988  Akaike info criterion 13.60081
Sum squared resid 975068.9  Schwarz criterion 13.74598
Log likelihood -173.8106  F-statistic 171.3986
Durbin-Watson stat 1.919159  Prob(F-statistic) 0.000000
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5. Mo hinh ARCH( Autoregressive Conditional Heterocedasticity
Model)

Hién tuong tu twong quan thuong xay ra doi véi cac so liéu thoi gian
trong khi hién tuong phuong sai cta sai s6 thay doi thuong xay ra doi véi
céc s0 liéu chéo. Tuy nhién hién tuong phuong sai clia sai s6 thay doi
cling van thuong xay ra doi véi cac so liéu thoi gian.,

Trong kinh t€ khi phan tich va du bdo céc chubi thoi gian nhu gid c6
phié€u, ty 1& lam phét, ty gid hoi dodi..ngudi ta nhan thiy rang kha nang
du bao cédc bién nay trong cac giai doan khéc nhau 1a khac nhau ding ké.
C6 giai doan sai s6 du bao rat nho, nguoc lai cé giai doan lai rat 16n. Su
bién dong nay nam trong tinh khong chac chan cua thi truong tai chinh,
su nhay cam véi cac tin don, su thay doi chinh sach tién té hay
thué..Diéu d6 1am cho phuong sai cua sai s6 du bdo thay doi gitta cac
giai doan khac nhau tdc 1a ¢6 hién tuong tuong quan chudi trong phuong
sai cua sai sO du bao.

Vi hanh vi cta sai s6 du bao c¢6 thé gia thi€t phu thuoc vao hanh vi clia
céc sai s6 ngau nhién U, nén ta c6 thé dp dung hién tuong twong quan
chudi do6i v6i phuong sai ctia U, . D€ mo ta hién tuong nay ENGLE da
xay dung mo6 hinh ARCH. Tu tudng co ban ciia mo hinh nay la phuong
sai clia sai sO ngiu nhién tai thoi di€ém t ( s*) phu thudc vao binh phuong
cua sai sO ngau nhién tai thoi diém t — 1(.? ).

Xét mo hinh k bién:

Yi= 1+ B Xy +.oo+ BXa + Uy
Va gid thiét rang
Ut ~N; Oja, +au’ &
Tiic la U, ¢6 phdan phéi chudn voi ky vong bang 0 phiiong sai bang
a.+au’ . Lugc do trén goi la ARCH(I).
Mot cach tong qudt luoc do ARCH(p) cé dang:

2 2
var(u )= s = a + a.u + a.u + ...+ au
t t 0 1 t-1 2 t-2 p t-p
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Néu o =, =..=a,( khong co tuong quan chudi trong sai so cuia
phuong sai) thi ta ¢6 phuong sai cua sai so' la dong déu.
Theo Engle dé kiém dinh cdp gid thuyét:
Hy o =0, =..7q,
H,: Cé it nhdt mot hé sé khdc khong
Thi tién hanh hoi quy phu:
Trong dé e, la phdn duw cia mé hinh goc va ding kiém dinh F vé sy thich
hop cua moé hinh hoi quy phu.
Ngoai ra cé thé ding tiéu chudn kiém dinh
X¥'=nR~y(p)
V6i R la hé sé xdc dinh cua mo hinh hoi quy phu.
Néu i, >x"" , thi bdc bo H,.
Chdng han véi mo hinh trén kiém dinh ARCH cho két qud sau:

ARCH Test:
F-statistic 10.59560 Probability 0.003360
Obs*R-squared 7.963025  Probability 0.004774

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 11/20/08 Time: 23:10

Sample(adjusted): 1961 1986

Included observations: 26 after adjusting endpoints

Variable Coefficient  Std. Error  t-Statistic Prob.

C 57717.39  37683.49 1531636  0.1387
RESID"2(-1) 0.551280  0.169359  3.255089  0.0034
R-squared 0.306270 Mean dependent var 126786.4
Adjusted R-squared 0.277365 S.D. dependent var 186797.1
S.E. of regression 158792.4  Akaike info criterion 26.86239
Sum squared resid 6.05E+11 Schwarz criterion 26.95916
Log likelihood -347.2110  F-statistic 10.59560
Durbin-Watson stat 2.129578 Prob(F-statistic) 0.003360

Két qud cho thdy mo hinh ¢6 ARCH(1)
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Néu cé hién tuong ARCH thi dp dung phuong phdp GLS dé khdc phuc
hién tuong phuong sai ciia sai so thay doi.

Vi mo hinh dang xét, phuong phdp GLS cho két qud sau:

Dependent Variable: CONS
Method: ML - ARCH (Marquardt)
Date: 11/20/08 Time: 23:17
Sample: 1960 1986

Included observations: 27

Convergence achieved after 73 iterations

Variance backcast: ON

Coefficient ~ Std. Error  z-Statistic Prob.

C 4225544  58.32670  7.244614  0.0000

GDP 0.460517  0.018060  25.49888 0.0000
Variance Equation

C 2738.626  5899.843  0.464186 0.6425

ARCH(1) 1.927399  0.650321  2.963764  0.0030

R-squared 0.709273 Mean dependent var 2037.449

Adjusted R-squared 0.671352 S.D. dependent var 789.2231

S.E. of regression 452.4448  Akaike info criterion 13.79384

Sum squared resid 4708244. Schwarz criterion 13.98581

Log likelihood -182.2168  F-statistic 18.70396

Durbin-Watson stat 0.300423 Prob(F-statistic) 0.000002

Khai quat hoa cua moé hinh ARCH la cdc lop mé hinh GARCH, trong
do phuong sai c¢é diéu kién cua U, khong chi phu thudc vao binh phuong

cua sai sO ngau nhién trong qud khit ma con phu thudc vao phuong sai ¢
diéu kién trong qud khir. D6 la cdc 16p moé hinh GARCH, TARCH,
E-GARCH, GARCH-M ...
Chii y rang kiém dinh DW khi cé hién tuong ARCH c6 thé mdt chinh
xdc vi cdc hién tuong tu tuong quan va ARCH c6 thé két hop vdéi nhau, do
dé doi voi cdc so liéu tai chinh cdn tién hanh kiém dinh ARCH trudc khi
dua ra két ludn dua vao gid tri DW.
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Bai 7. CHI PINH MO HINH

1. Cac loai sai lam chi dinh va hau qua.

1.1. M6 hinh thira bién giai thich
Vi du: Mo hinh dung: Y. =B+ X + u,
MC) hinh sai: Yi= o+ aoXi + o2 + v, X

Néu moé hinh thura bién giai thich thi cac udc luong van la
khong chéch va virng, nhung khong hiéu qua, khoang tin cay
rong.
Kiém dinh bang cach bo bét bién sd nghi 1a khong can thiét va
dung kiém dinh voi hé s6 tuong tng dé két luan

1.2. M6 hinh thiéu bién.
Vi du: Mo hinh ding: Y= g + BXi +5; Zi + U;
M0 hinh sai: Y=o+ aX +v,
Né&u mo6 hinh thi€u bién thi cac uoc lugng s€ bi chéch nén khong dang
tin cay.

1.3. Dang ham sai.
Vidu: Mo hinh dung: Y. =0, + X + u;
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C6 thé kiém dinh thi€u bién va dang ham sai bang céc kiém dinh sau:

1. Kiém dinh Ramsey
Mo hinh ban dau: Y, =g, + BX + u; (1)
Néu cho rang mo hinh thi€u bién Z; nao dé thi:
B1: Hoi qui md hinh ban dau thu duoc cic gia tri udc
lugng v,

B2: Hoi qui MH héi qui phu :
Yi=[6+ BXi] taar +...F oyt + U (2)
e,z =2 =0 MH (1) khong thiéu

nasetedsn bidn
MH (1) thiéu bién
Fqs — R(ZZ) i F:<21>, -k
- R k -1
(2) (2)

Néu Fgs > Fo(Kz — 1; n — K) bac b Hy

2. Kiém dinh nhén tir Lagrange (LM)
B1: H6i qui mé hinh ban dau thu duoc cac phan du e; va gia tri
udce lugng v
B2: Hoi qui MH hoéi qui phy :
ei =L+ BXi|Ftar i +...+ ar i + V (F)
nga,=..=a =0 MH(1)co dang ham ding
T 2T MH (1) ¢6 dang ham sai

Kiém dinh %°: ¢ - nr:,néu ¢’ » <*(p) thi bac bd H,
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Vi du: Tré lai thi du véi tép so liéu ch7bt4.
Kiém dinh Ramsey cho két qua sau:

Ramsey RESET Test:
F-statistic 0.348918 Probability 0.560248
Log likelihood ratio 0.389707 Probability 0.532453

Test Equation:

Dependent Variable: CONS
Method: Least Squares
Date: 11/19/08 Time: 22:18
Sample: 1960 1986
Included observations: 27

Variable Coefficient  Std. Error t-Statistic Prob.

C -268.6193  746.5686 -0.359805  0.7221

GDP 0.954119 0.607571 1.570384 0.1294
FITTED"2 -0.000152  0.000257  -0.590693  0.5602
R-squared 0.798175 Mean dependent var 2037.449
Adjusted R-squared 0.781356 S.D. dependent var 789.2231
S.E. of regression 369.0360 Akaike info criterion 14.76410
Sum squared resid 3268502. Schwarz criterion 14.90809
Log likelihood -196.3154  F-statistic 47.45732
Durbin-Watson stat 0.428978 Prob(F-statistic) 0.000000

Kiém dinh bing nhan tlir Lagrange cho két qua sau:

Dependent Variable: E
Method: Least Squares
Date: 11/21/08 Time: 08:53
Sample: 1960 1986
Included observations: 27

Variable Coefficient ~ Std. Error  t-Statistic Prob.

C -423.8432  746.5686 -0.567722  0.5755

GDP 0.357051  0.607571 0.587669  0.5622
CONSF"2 -0.000152  0.000257 -0.590693  0.5602
R-squared 0.014330 Mean dependentvar  -8.42E-14
Adjusted R-squared -0.067809 S.D. dependent var 357.1264
S.E. of regression 369.0360 Akaike info criterion 14.76410
Sum squared resid 3268502. Schwarz criterion 14.90809
Log likelihood -196.3154  F-statistic 0.174459
Durbin-Watson stat 0.428978  Prob(F-statistic) 0.840967

N /
Tu do ¢, = n*R = 27%001433 = 0,38691

Ma x*(1) = 3,84146 = MO0 hinh chi dinh diing.

Bai gidng Kinh té luong

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

2. Phan phoi xac suat ctia sai s6 ngau nhién
C4c suy dién thong ke (khoang tin cdy, kiém dinh gia thiét) phu
thudc gia thiét SSNN phan phdi chuan. Néu SSNN khong phan phéi
chuan thi cac uéc luong van 13 udc lugng tot nhat, nhung cac phan
tich khong dung duoc.

Ho : SSNN phan phéi chuan
H: : SSNN khong phan phdi chuan

Kiém dinh Jarque — Bera:

Véi S 1a hé s6 bat doi xtmg (skewness), K 13 hé s6 nhon
(kurtosis) cua ¢,

— & 2 K - 3)°
\]B—c2=n§—+( )
* ge 24

> O O O

u

Neéu ¢l > cl2) thi bac bo H,

Vi du:Véi tép so liéu ch7btd kiém dinh Jarque-Bera cho két
qud sau.:

Néu mé hinh khéng cé khuyét tit nao thi cic woc lwong la
woc luong tuyén tinh, khong chéch, tot nhit; cdc két qua hoi
qui la dang tin cdy va s dung dé phén tich dwoc.
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