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Chuong 1 - .
KHAI QUAT VE KINH TE LUONG
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L.TONG QUAN

m Nim 1936, Tinbergen trinh bay tru¢c HOi dOng kinh t€ Ha lan
mOt mo hinh toan dau tién d€ phan tich khd ning can gang
ngoai thuong cla Ha Lan tru@c tinh hinh Pai suy thoéi kinh thé

gi%ﬁy 1a 1an dau mOt loai md hinh m&i dugc gidi thiéu, bao
gOm cac phuong trinh va dang thlrc vdi cc tham s dugc udc

luong . )
®m Nam 1939 Tinbergen xay dung mOt m6 hinh kinh té luong

cho nuGc My. Sau d6 kinh t€ lugng phat tri€n lan ra khap thé
gidi. Nam 1950, nha kinh t& My dugc gidi thudng Nobel,
Laurance Klein dua ra md hinh Klein. Ong 1a chU tich danh du
clla LINK PROJECT la du 4n du bdo kinh t€ thé gidi thudng
nién cUa LHQ, vGi 2 Trung tam xU ly d(r li€u va chay mo hinh
vOi quy md thé gidi - Trung tim Pensynvania (MY) va trung tam
Toronto (Canada).



file:///storage/tailieu/files/source/2012/20120409/vinhtruyen92/C:\Users\HAI\AppData\Local\Temp\emages\Klein_Quy.jpg

1. Kinh té luong la gi? «

KTL phat tri€n dua trén ki€n th(c cla 3 linh vuc: Kinh té
hoc, ThOng ké todn hoc va May tinh.

Kinh té hoc s Dinh
luong

cac quan

- hé kinh
. p

D{r liéu trong KTL 1a dr li€u thuc te trong san xuat kinh
doanh, trong quan 1y kinh t€, khac v&i d(t [iéu trong thOng
ké 13 do thi nghi€ém

KTL c6 rat nhi€u phan mém chuyén dung. Do tién dung va hi€u qua cao nén sé& thyc hanh trén phan mém
EVIEWS 5.0. EVIEWS 5.0 chay trong méi trudng Windows nén cé thé trao dGi d{r li€u va két xuat két qud dé
dang sang cac khuon dang khac nhu EXCEL, Word.



Muc dich KTL?

Kinh t€ luong nham:

Dinh luong cac Du bao kinh Phéan tich

quan hé KT té chinh sach

(1) TU sO liéu kinh t€ udc lugng cac tham s6 mo hinh, dinh
luong cac quan hé kinh té

(2) TU m6 hinh du béo cho thoi gian ti€p theo
(3) TU m6 hinh mé phong phan Ung cUa cac chinh sach



2. M6 hinh kinh t& va mé hinh kinh té luong

So sanh: Q=c,—cP (1)

Q:CO_C1P+€ (2)

M5 hinh (1) md ta quy luat nhu cdu. Nhu cau s6 luong hang héa Q
phu thuOc vao gid hang héa P. Gia P tang, Q giam.Quan hé gilta Q va P
la chinh xac hoan toan

MBb hinh (2) ciing phdn dnh quy luat nhu cadu nhung quan hé gilra Q
va P khong chinh xac hoan toan ma c6 sai sO € phu thuOc vao gi4 tri P
va Q cu th€ quan sat dugc.

MBS hinh (1) 12 m6 hinh kinh t€ néi chung, mo hinh (2) 1a mé
hinh kinh t€ luong. M6 hinh KTL udc luong tU cac sO liéu
18y mau tU thuc t€ nén ludn c6 sai sO ngau nhién, con md
hinh kinh t€ chi cho biét quy luat chung



CAUCBOOUC AAYDOMNG
WA AUP DUING KINH TEA LOOING

Neau vaan nea lyu
thuyeat caan phaan tich
vag cauc giau thuyeat

Thieat laap MH toaun
hoic TRANG 1
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Thu thaap soa lieau
Oaduc 16ding cauc tham
*Phaan tich keat quau
Doi bauo
Ra quyeat nonh
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SO PO CAC BUGC AP DUNG

Ly thuy@t hoac gia thi€t

M6 hinh toan kinh té

.

\4

M6 hinh kinh té

e

\4

Thu thap s0 liéu

Udc luong tham s6

Ki€m dinh gia thi€t

A\ 4

Dién dich két qua

A

y

Quyét dinh chinh sach [+—

Du bao
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Vi Du
PHAN TICH TAC BPONG CUA THU NHAP LEN TIEU DUNG TAI

CcAC QUOC GIA VUNG BONG A — THAI BINH DUONG
NAM 1998
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' THU NHAP VA TIEU DUNG

BUOC 1: PHAT BIEU LY THUYET
Keynes cho rang:

Theo Qui luat tdm 1y c0 sG, con ngu'oi thuong sé
tang tiéu dung khi thu nhap cla ho tang 1én,
nhung khong nhi€u nhu 1a gia ting cUa thu nhap.
@)

Vay Keynes cho rang xu hudng tiéu ding bién
(marginal propensity to consume-MPC), tUc tiéu
dung ting 1én khi thu nhap ting 1 don vi tién té,
16n hon 0 nhung nho hon 1, tUcla 0 < MPC < 1

@ John Maynard Keynes, 1936, theo D.N.Gujarati, Basic Economk§3AMNE thing 3. 12




FHU NHAP VA TIEU DUNG

BUOC 2: MO HINH TOAN

Dang ham don gidn nhat thé hién moi quan hé
gi(ra tiéu dung va thu nhap, theo Keynes, la dang
ham tuyén tinh.

TD = B, + B,IN
Trong d6 B,, B, 1a cic tham sO va 0 < B, < 1.
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WHU NHAP VA TIEU DUNG

BUOC 3: B
XAY DUNG MO HINH KINH TE LUONG

Quan hé ding gilta TD va TN nhu sau

TD =B, +B,IN + u

Trong doé u, 1a sai sO
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EHU NHAP VA TIEU DUNG

BUOC 4: THU THAP SO LIEU

DVT: ty
QuOc gia Tiéudung | Thunhap QuOc gia Tiéu ding Y°%hu nhap
Australia 289.35 372.72 | Macao 3.3185 6.4474
Cambodia 2.7132 2.8709 | Malaysia 37.344 72.488
China 560.53 946.31 | Mongolia 0.76041 1.0417
Fiji 1.3677 1.5774 | New Zealand 42.507 52.944
Hong Kong 113.88 162.94 | Papua New Guinea 2.9644 3.8208
Indonesia 62.779 98.827 | Philippines 57.088 65.535
Japan 2715.3 3808.1 | Singapore 40.911 82.773
Korea, Rep. 208.48 317.08 | Thailand 73.261 112.09
Lao PDR 0.94699 1.2609 | Vietnam 21.443 27.184

Nguln: World Development Indicators 2001, WB.




FIHU NHAP VA TIEU DUNG

BUOC 5: UOGC LUONG HE sO

Pé udc luong cac hé sO hoi quy, chiing ta s& dung
phuong phap binh phuong tOi thi€u thong thuOng
(Ordinary Least Squares) va thu dudc két qua hoi
quy nhU sau:

TD = -627 + 0,709TN + u

t [-0,859] [90,58]

R2=10,999
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FHU NHAP VA TIEU DUNG

BUGC 6: KIEM PINH GIA THIET

Vi két qud hoi quy nhu trén:
Hay ki€m dinh 1y thuy€t tiéu dung bién cUa Keynes:
0<fB,<1.
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' THU NHAP VA TIEU DUNG

BUOC 7: DIEN GIAI KET QUA
Vi két qud hbi quy nhu sau:
D= -6,27 + 0,709TN + u,
t [-0,859] [90,58]
Tiéu dung tU dinh cUa cac quOc gia nay 1a -6,27 ty
USD?
Hé so6 tiéu dung bién cla cac quOc gia trong khu
vUc nay 1a 0,709, tUkc 14 tiéu dung tang 0,709 ty USD
neu thu nhap tang 1 ty USD. TRANG 1 18




FIHU NHAP VA TIEU DUNG

BUOC 8: DU BAO VA PHAN TiCH CHINH
SACH
Du bdo: Gia st v6i mUc thu nhap 1a 100 ty USD,
thi du bdo vé chi tiéu nhu thé nao?

TD = -627 + 0,709%(100) = 64,63 (ty
USD)
Phan tich chinh sdch: Gid s chinh phU mOt quOc
gia tinh du0c mUtc chi tiéu trung binh Ung v&i mot
ty 1€ that nghiép thich hop. Tim mUc thu nhap can

thiét?
TRANG 1 19




* DI liéu cho nghién cltu kinh té luong.

® Dir li€u chéo: bao gdm quan sat cho nhi€u don vi kinh t€ & mOt thoi
di€m cho trudc.

® DI liéu chuoi thoi gian: bao gOm cac quan sat trén mOt don vi kinh
té cho trudc tai nhiéu thoi diém.

® Dt liéu bang: 13 su két hop gilta d{t liéu chéo va dt liéu chuoi
thOi gian.

* Luong bi€n roi rac hay lién tuc

® Luong bi€n roi rac 1a mOt lugng bién c6 tap hdp cac két qud cb
thé dém dudgc, chiém 1 vi tri trén truc sO.

® Luong bién lién tuc 1d mOt luong bién nhan két qua mot s vo
han cac két qud, chiém 1 khodng trén truc so.

TRANG 1 20




Chuong 2

HOI QUY 2 BIEN
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2.1. Gidi thiéu
2.1.1. Khai niém vé hoi quy

Phan tich hoi qui 1a nghién clu su phu
thuOc cla 1 bién (bién phu thuOc) vao 1 hay
nhiéu bién khac (bién dbc 1ap), nham muc dich
udc luong (hay du dodn) gia tri trung binh cUa
bién phu thuOc trén cO sd cac gia tri biét trudc
cUa cac bién dOc lap.
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2.1.2. Su khac nhau gilra cac dang quan hé
»Quan hé thong ké va quan hé ham s0:
Y=aX+bh

Nang sudt lta = f(nhiét d0, luong nang, mua,
phan bon...)

»HOi quy va quan hé nhan qua:

Phan tich h6i quy khong doi hoi gilta bién phu
thuOc va cac bién dOc 1ap phdi c6 moi quan hé
nhan qua.
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»HOi quy va tuong quan:
- Phan tich tuong quan la do mUc do
tuyén tinh gi(ra hai bi€n; khong c6 su
phan biét gilra cic bién; cac bi€n 6 tinh
chat d6i xUng.
- Phan tich h6i quy uéc luong hodc du
bao mOt bién trén cO s& gid tri da cho
cUa cac bién khéc.
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2.2.M6 hinh hdi quy t6ng th€ va hdi quy mau
2.2.1. M6 hinh hdi quy tong thé (PRF)

Vidu 2.1. H6i quy tiéu dung Y theo thu nhap X.
Xét su phu thuOc chi tiéu cUa mOt gia dinh vao
thu nhap & mot dia phuong co6 tOng cOng 40 hb
gia dinh. Ta dugc s6 li€éu cho & bang sau:
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Y \X 80 100 120 140 160 180 200
55 65 79 80 102 105 120
60 70 84 93 107 110 136
65 74 90 95 110 110 140
70 80 94 103 116 115 144
75 85 98 108 118 120 145
88 113 125 130
115
2 325 462 445 707 678 690 685
E(Y/Xi) 65 77 89 101 113 115 137
TRANG 1 26
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E(Y/X) =1(X) =B, + B.X

3, :1a hé s chan — tung d6 gbc

B, : hé s0 goc - hé s6 do dd ddc dudng hoi quy
Vi du 6 ho gia dinh ¢6 mUc chi tiéu 130 ta co:
130 =3, + [3,.180 + 15

115
M6 hinh hoi quy tOng thé ngau nhién:

Y, =B, +BX

u.:sai sO ngau nhién cla tong thé Ung v4i quan sat th(r i

u.: dai dién nhiing nhan t6 con lai dnh hudng dén chi
TRANG

LIV N




Sai sO ngau nhién hinh thanh tU nhi€u nguyén
nhan:

- BA sot bién gidi thich.

- Sai sO khi do luOng bién phu thudc.

- Dang mo6 hinh ho6i quy khong phu hop.

- Céc tac dOng khong tién doan dugc.
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160
Yi: ﬁ1+B2Xi+ui
8
140 - S
Y=B,+B,Xitu ©
120 1 EY/X)=BBX gt ©
Tieu
dfmg,lOO = i
Y
80 - o - y > Y,
o S\ y-rwx))|
60 - /
40 Bl T T Q I
50 100 150 200 250 X

Thu nhap kha dl_Jngr_ﬁANG 1 30




2.2.2. M6 hinh hdi quy mau (SRF)

M5 hinh hoi quy mau:
Y =3 +3X,
Trong do

/3 : udc luong cho B..
B Uébe lugng cho (3.
Y, U6 luong cho E(Y/Xi)

M5 hinh hdi quy mau ngau nhién
Y =B +BX; Hganc 1

31



TD

140

TDvs. TN

50 100 150 200 250

Hinh 2.1. Mé hinh héi quy téng thé va mau tuyén tinh
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2.2.3. M6 hinh hoi quy tuyén tinh (LRF)
HOi quy tuyén tinh chi yéu cau tuyén tinh trong
cac tham sO, khong yéu cau tuyén tinh trong bién s0.

N | .
MO0 hinh Y=g+,@%+ui

1a md hinh tuyén tinh trong cac tham sO nhung phi
tuyén theo bién so.
* Mo hinh

Y=0 +(1_182)2X U,
1a mo hinh phi tuy€n trong cac tham s nhung tuyén
tinh trong bién sO.
HOi quy tuyén tinh theo OLS chi chap nhan dang mo
hinh tuyén tinh trong tham s6. TRANG 1 33




E Udéc luong cac hé s6 clia méd hinh hoi quy

theo phuong phap binh phuong tdi thi€u-OLS

2.3.1.Cac gia dinh clla mo hinh hoi quy tuyén

tinh c6 di€én

Gia thiét 1:Cac bién gidi thich 1a phi ngau nhién tUc

la céc gia tri cUa ching dugc cho trudc hoac dugc

xac dinh.

Gia thiét 2: Ky vong cUa y€u t0 ngau nhién u,

bang 0, ticla: E|u,| X l.] —0

Gia thiét 3: Cic u. c6 phuong sai bang nhau

(phuong sai thuﬁvaﬂﬁé'lt])X l.] = Var\u j X l.‘ =0
TRANG1 1% 34




T

Gia thiét 4: Khong c6 tu tuong quan gilta cac u:

covlui,uil=0 Diz#j
Gia thiét 5: Khong tu tuong quan gilta u. vdi X.:
Cov (u,X) =0

Pinh ly Gauss-Markov
V&i cac gid dinh cUa mod hinh hoi quy tuyén
tinh c6 di€én, md6 hinh hb6i quy tuyén tinh theo
phuong phap binh phuong tOi thi€u la udc luong
tuyén tinh khong thién 1éch tOt nhat
TRANG 1 35




2.3.2. NOi dung clla phuong phap
Cho n quan sat cUa 2 dai lu’dng (Y, X) 1 _1 n

Mo hinh h6i quy mau ngau nhién

Y. ,@+BZXI. +e
€ — i_YAi
e =Y, — Y1 (:B1+:82X) min < 0

TRANG 1 36




E tim )'e? => 0: Phuong phap binh phuong be

nhat ,
zeiz ZZ(K _é _éXz)
=1 =1

Piéu kién d€ phuong trinh trén dat cuc trj 1a:
ol e’

£ n ~ n _ n B
aA1 _Zg(Yi —B _BZXi) - dei =0
) e’ ) ( )X )
= —2 Y, _f31 _fBZXi =2 >e,X; =0
o, =Zl TRANG & 37




Gidi hé phuong trinh trén duQc:

:81 =Y _:82)?
VX -nX¥ = x=27%i
ﬁ2: 121 I
Xiz_n()?)2 Y:E
i=1 n
dat x. =X -X _HZ%XI
yIZY_Y ) X 2

Yl TRANG 1 38




Fidt_l: Bang sau day cho sO liéu vé muUc chi tiéu tiéu ding
(Y — d6 la/tudn) va thu nhap hang tuan (X - $/tuan) cla moOt
mau gOm 10 hQ gia dinh. Gid s& X va Y quan hé tuong quan
tuyén tinh. Hay udc luong ham hoi quy cla Y theo X.

Yi 70 |65 90 |95 110 |115 |120 |140 |155 150
Xi 80 100 |120 |140 |160 [180 |200 |220 |240 |260
Phan tich:
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Giai:
€ =1110; €x, =1700; €)X} =322000; €pX Y, = 205500;

X. _
1217002170; Y:1110:111
n 10 10

xy. = YX —-nXY=205500-10 170 111 %6800

x)=  X?-n(X)*=322000-10.(170)" =33000

=1

Xiyi
B = _ 16800
" 33000
Xi
i=1

=0,5091 B, =Y -f,X =111-0,5091(170) = 24,453

Y =24,453+0,5091X
TRANG 1 40




Gia tri 3 =24,4531a tung dd gOc, chi mUc tiéu dung trung
binh hang tuan khi ma thu nhap hang tuan bang 0.

Gia tri 3 =0,5091 chi ra rang, xét cac gia trj clla X nam
trong khodng (80;260), khi thu nhap ting 1$/tuan thi chi
tiéu tiéu dung cua mot gia dinh tdng trung binh khoang 0,51
$/tuan.
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2.4. Phuong sai, sai s chudn clla cac
udc luong, hé so xac dinh R? hé so
tuong quan r
2.4.1. Phuong sai va sai s6 chudn clia
cac udc luong

TRANG 1 42



Phuong sai Sai sO chudn

2
AN — 42 — Xi 2 1\ — _ 2
Var(B)=0; = x4 se(f)=0; =0,
n o x
A\ — A2 — 1 2 7Y — _ 2
Var(ﬁ2)—0[§2— XZU se(,BZ)—U/%— 0,
i

Trong d6 : 02 = var (U)). Do 62 chua biét

nén diung UGc lugng clandla

O = 5
TRANG 1 4



ES (Total Sum of Squares): TOng binh phuong
tat ca cac sai 1éch giCl’a gi4 tri thuc té cla Y vdi
gia trl trung binh cUa ng 5
ESS (Explalned Sum of §quaré +Ong binh
phuong tat cd cac sai 1éch gilra gia tri cla Y
dugc tinh theo m6 hinh v6i gi4 tri trung binh cUa

no. Ess:@(k—?f:(%Z)Z(QXf‘”-(})Z)

RSS (Residual Sum of Squares): TOng binh
phuong tat ca cac sai 1éch gil’]’a gid tri thuc té voéi
gi4 tri ly thuyét theo mo hinh cla Y.

RSS = @ = @}y, -]

TRANG 1 44




155 = ESS + RSS
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ESS @& -y =(]g,) @ =(0,5091 33000 =8553,0327

1ss= Y’ -n[Y| =132100-10(111)" =8890

RSS =TSS —ESS =8890—-8553,0327 =336,9678

2

’ e  RSS

n—2 n-—2

|2 _336,9678
10 -2

=42,1210
TRANG 1 46




A 2 Xl ,
Var(B,) = g = g

n X
~ y) 1 y)
Var(B,)=0; = -0
B, X
A 22
Var(S,) = 522000 42,1210 = 41,1
10 33000
A 42.1210
Var = — =0,001276
(P) 33000

TRANG 1 47
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2.4.2. Hé s xac dinh R? va hé s0 tuong quan r
Thudc do do phu hop clia mo hinh doi voi di
liéu la R?

Yi

Yi

TRANG 1 49
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Hé so xac dinh

\ nez

R = 1 1-L
18§ 18§ )
Y
=1
ESS _ 8553,0327
R =—/——= ’ =0,9621
TSS 8890

TRANG 1 50



Trong m6 hinh 2 bién, ngudi ta chUng minh dugc
rang .

=1

=> C6 th€ noi R? phdn anh ty 1€ mé hinh 1y thuyét
phdn 4nh thuc té.

* Tinh chat cla R?

- 0< R2<1. V6i R?=0 thé hién X va Y dbc 1ap thong
ké. R2 =1 thé€ hién X va Y phu thuOc tuyén tinh
hoan hao.

TRANG 1 51




Hé s tuong quan r: Hé sO tuong quan r do luong
mUc d6 phu thuOc tuyén tinh gilta 2 dai lugng X va
Y

TRANG 1 52




Tinh chat cUa r:
-1 > 0: gilta X va Y c6 quan hé dong bién
r— +1: XvaY céquan hé tuyén tinh chat ché
r » 0: X vaY co quan hé tuyén tinh khong chat
chée
r <0: X vaY c6 quan hé nghich bién
- Hé sO tuong quan c6 tinh chat d6i xUng: 1., =,y
-1 dOc lap v6i gbc toa dO va cac ty 1é. Nghia 1a: véi
a, ¢ >0, b, dlahang sO, va:
X. =aX, +b

1
sk

Y =cY, +d

1

Thi: ryy = yuys TRANG 1 53




Eélu X, Y dOc 1ap theo quan di€m thOng ké thi hé
sO tuong quan gilta ching bang 0.

- r chi 1a dai luong do su két hop tuyén tinh hay
phu thuOc tuyén tinh. r khong c6 ¥ nghia d€ mo t3

quan hé phi tuyén. —,
ﬁzxiyi
=

2 2
R 'y v

n n

2 2
2 X Qi
=1 =1

Iy = * R;r,, va EBZ cung dau.

re, =+/0,9621 = 0,9808 TRANG 1 =4




2.5. Phan bO xac sudt cla cac udc

., luong
Gia thiet 6: u, c6 phan phoOi N (0, o?)

VGi céc gid thiét néu trén, céc udc lugng  Pub26 6
cac tinh chat sau:

- Ching 1a cac udc luong khong chéch

- C4 phuong sai cuc ti€u

- Khi s6 quan sat dU 16n thi cac udc lugng nay xap xi
vOi gia tri thuc cUa phan phoi

e\

B~N@B.o2) 0 z=PPnoy
| 95
B.~N@B.ob) 0 z=PPnoy

FRANG 1 55




4

.6. Khoang tin cdy cUa cac tham sO
U'6c luong khodng cho hé s6 hoi quy véi mUic y
nghia o (d0 tin cay 1- ) nhu sau

B[ —c; 3 +&)
i = t(n—2,a/2)SE(lBi)

TRANG 1
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Tim khoang tin cay 95% cua BB, , B,

se(B,) = \var(B,) = /41,0999 = 6,4109

se(B,) = \/var(%z) =,/0,001276 =0, 03572

TRANG 1 57



® VGi do tin cay 95% thit(n—2,a/2)=1(8;0,025) = 2,306
® Vay khodng tin cay cUa {3, la
24,453 2,306 6,4109
hay 9,6695< 3 <39,2365
® Vay khodng tin cay cUa f, la

0,5091 2,306 0,03572
hay 0,4267 <f3, <0,5915

Y nghia: Vi cac di€éu kién cac y€u tO khac khong thay
d0i, khi thu nhap tang 1$/tuan thi chi tiéu tiéu diung
trung binh cUa moét gia dinh tang trong khoang tu
0,4267 dén 0,5914 $/tuan

TRANG 1 58



2.7. Ki€m dinh gid thiét vé hé sd hoi quy

H,: [, ::8;
H,:B,#B

C6 3 cach d€ ki€ém dinh gia thiét:
Cach 1: Kiém dinh t

_B-8
SE(/3)

Quy tac quyét dinh

Néu

Néu

t

| <

>t »as thibicbd H,.
tin2a/2 thi ta khong thé bac bo H,.

TRANG 1
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1t

TRANG 1 60



Cach 2: Phuong phéap khodng tin cay
Gia sU ta tim dugc khodng tin cay cUa [i 1a:

,31. B (ﬁl _51-;181' +E) €= t(n-2,a/2)SE(:Bi)
vOi mUc y nghia a tring vOi mUc y nghia cUa gt H,

Quy tac quyét dinh
:Bi a (l[zz _51';:[51' tE)

B O(f -¢:p +e) ChapnhanH,

béc b H,

- Néu
- Néu

TRANG 1 61




Cach 3: Phuong phap P-value

_B-B
SE(f3)
Tinh
P(T >|t,) =p
Quy tac quyét dinh

-Néup <a:Biacbho H,
- Néu p > a: Chap nhan H,

(Phuong phap nay thuOng dung khi ti€n hanh trén may vi
tinh)

TRANG 1 62




Ki€m dinh gid thiét B, = 0 vdi gid thiét d6i B, # 0 vGi mic
y nghia a = 5%.
B, =0,5091; se(3,) =0,03572
. 0,5091-0
0,03572
VOi mUc y nghia o = 5% va bac tudo la n — 2 =8 thi
o ) =2,306
t>t

=14,2525

(n=2,a/2) Bac bo glé thiét Ho

Y nghia: bién thu nhap thuc su’ c6 dnh hudng dén chi
tieu.

TRANG 1 63




2.8. Ki€ém dinh su phu hop clia mé hinh — Du bao

2.8.1. Ki€m dinh su phu hop cla mé hinh

Ki€ém dinh gid thiét H: R? = 0 v&i mUc y nghia o
hay d0 tin cay 1 - a

XEt thOIlg ke F _RZ(n _2)

1—R"
Quy tac quyét dinh
-Néu F > F_(1,n-2): Bac bo H,
- Néu F < F_(1,n-2): Chap nhan H,

TRANG 1 64




Thong ké F

Mién chap nhan

a=0,05

Mién bac
bd

F.dn-2) 1

65



Ki€m dinh su phut hop cla ham hoi quy véi mUc y
nghia o = 5%.

R*(n-2) 0,9621(10-2)
1-R>  1-0,9621
F,(Ln-2)=F,(18)=5,32

F > F_(1,n-2): Bac bO H,

= 203,08

Vay thu nhap thuc su tic dong dén tiéu dung.

TRANG 1 66




2.8.2. DU bao

Cho truGc gia tri X = X, hdy du bao gia tri trung binh
va gia tri cd biét cla Y v&i mUc y nghia a hay do
tin cay 1 - a.

Y, =B +B.X,

TRANG 1 67




* DU bao gia tri trung binh cla Y

E(Y/ X,) O, —&;:Y ;+&,)

V4

Vdi: go :‘SE(YO)t(n—Z,O’/Z)

SE(Y,) =+/Var(¥,)
1, (X-X,),
n Zx

TRANG 1

Var(Y ) = (
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* DU bao gia tri cabiétclaY
Y, @ —&5Y 1)

V6i: & =SE(Y, —Y,)t

(n—2,a/2)

SE(YO _?\0) :\/VGr(Yo _Y\o)
Var(Y, -Y,) =6°(1+—+
n Z X;

TRANG 1 69




Hay du bdo gia tri trung binh cUa chi tiéu cho tiéu dung khi
thu nhap & mUc 100$/tuan vdi hé so tin cay 95%.

Y@ — 55 o_lﬁ)

£, =SE(Y, —Y,)t

(n—2,a/2)

SE(Y, —Y,) =+/Var(¥, -Y,)

A R 1 X — X
Var(y, -7,y = 62+ L + X=X
n X.

l

TRANG 1 70



Hay du bao gia trj trung binh cUa chi tidu cho tidu ding khi
thu nhap & mUc 100$/tuan vdi hé so tin cay 95%.

Y =B +B X, =24,453+0,5091 100 =75,363

100-170)
Var(Y,) = 42,1210 | ) 10, 4664
33000

se(V,) = Var(Y,) =3,2352;t,, , ., =2,306
75,363 2,306 3,2352
67,903 Y 82,82

TRANG 1 /1




KINH TE LUONG
Chuong 3:

MU RONG M() HINH
HOI QUY 2 BIEN

TRANG 1 12



3.1. M6 hinh hoi quy qua gOc toa do
M6 hinh hoi quy tOng thé:
E(Y/X)=£X,

Yi :QXI +ui

M6 hinh hOi quy mau ngau nhién:Y; =B X, +e,

n
TRANG 1 /3




3.2. M6 hinh tuyén tinh logarit (log-log)
Yi — ﬁl Xiﬁzeui

MHHQTTNN: InY, =Inf +[(,In X, +u,

dlnY ,@ d%_

dX
d% . _dr X
B, dXx B2

Vidu: InY, =2-0,75ln X. +u,
Khi gia ting 1% thi lugng cau cUa loai hang hod nay
sé giam 0,75%. TRANG 1 74




3.3. Mo hinh ban logarit
3.3.1. Mo hinh log-lin
MO0 hinh ban logarit co dang:
InY. =3, +3,.X, +u,

TRANG 1 75




_d(nY) _(@/Y)dY _dY/Y
dX dX dx

Thay do6i tuong doi cla bién phu thubc
B, = N § 5 EE—
Thay dOi tuyét dOi cUa bién doc lap (X)

Néu nhan thay doi tuong doi clla Y 1én 100 thi B,
(B,>0) sé 1a tOc db tang trudng (%) cla Y do6i vbi
thay doi tuyét dOi cla t. Néu B, < 0 thi B, 1a tOc db
giam sut.

TRANG 1 /6




Vi du 3.1: Tong SP noi dia tinh theo gid ndm 1987
cUa MYV trong khoang thoi gian 1972-1991
Nam RGDP Nam RGDP Nam RGDP

1972
1973
1974
1975
1976
1977
1978

3107.1
3268.6
3248.1
3221.7
3380.8
3533.3
3703.5

1979
1980
1981
1982
1983
1984
1985

3796.8
3776.3
3843.1
3760.3
3906.6
4148.5
4279.8

1986
1987
1988
1989
1990
1991

4404.5
4539.9
4718.6
4838
4877.5
4821

V6i Y = In(RGDP), va két qud hoi quy nhu sau:
Y =8,0139+0,0247t
GDP thuc tang v&i tOc dO 2,47%/miRANGL972-91. 77




E\’Iﬁ hinh xu hudng tuyén tinh:
MO0 hinh:

Yt zﬁl T BZ°t T ut
TUc hoi quy Y theo thdi gian, va phuong trinh trén
dugc goi 1a m6 hinh xu hudng tuyén tinh va t
dugc goi 1a bién xu hudng.
Vi sO liéu 6 VD 3.1,dat Y=RGDP, ta c6 két qua:

e

Y. =2933,054 +97,6806t
M6 hinh nay dugc gidi thich nhu sau: trong giai

doan 1972-1991, trung binh GDP thuc cUa MY

tang voi tOc do tuyét doi 97,68t§er/§Q@§q_m. -q




3.3.2. Mo hinh lin-log

Mo hinh lin-log cho biét su thay doi tuyét doi cla
Y khi X thay do6i 1%.

:,81+1821HX+U 2 d)y

Nhu Vay néu X thay doi 0,01 (hay 1% thay doi
tuyét doi cla Y sé 1a 0,01[,.
Vi du 3.3. 13y bai tap 3.2, ta c6

Y = 265678.7 +24994.11In X, +u
B,=24994.11 c6 nghia la trong khodng thOi gian
1970-84, lugng cung ti€n tang 1én 1%, sé kéo theo

sU gia tang binh quan cUa GDP 13 249N9é1 friéu USD9




3.4. Mé hinh nghich dao
Cac mo hinh co dang sau dirc_)c g0i la mo hinh

nghich dao: Y =8 +83 — +u,
X

M6 hinh nay phu hop cho nghién cUu dudng chi
phi don vi, dudng tiéu dung theo thu nhap Engel
hodc dudng cong Philip.

TRANG 1 30




KINHTELUQONG
Chuong 4: MO HINH HOI QUY BOI

TRANG 1 31



4.1. M6 hinh hoi quy tuyén tinh 3 bién
MBS hinh hoi quy tOng thé

E(Y/XZ’XB) - ﬁl T ﬁZXZi t ﬁBXBi
M5 hinh hoi quy tOng thé ngau nhién:
Y =0 +6,X, + X, +uy,
u.: sai sO ngau nhién cla tOng thé
4.1.1. USc luong cac tham sO clla md hinh (OLS)
Cho n quan sét cUa 3 dai lugng Y, X,, X,, ky hiéu

quan sit thorilay, X,, va X,.

~ sai sO cla mau Ung vi quan sat th(r
e =Y -Y ; 5 TRANG 1 82




3.X, - B,X,)* - min
Z(Y_ﬁ,\l_ﬁZXZi 183
Q:Zei p—

= =2 E Y. — ﬁ ﬁ X B X 0
13 3 )
( 1 2
| E 3 )( ) 0
— :B ﬁzx IB X X
d,B2

dQ
dp,

=0
_Ié3X3i)(_X3i)
BX,

=25 (Y, -3 -

83
TRANG 1




B,

2

X

:Y_ﬁZXZi _:83)?31'

zyx Zx —Zyx Zx X,

Zx Zx —(Zx X, )

zyl 312X21_2y1 212X21X31
Z 212X31_(ZX21X31

X -X y. =Y -Y
TRANG 1
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.1.2. Phuong sai cla cac udc luong

A~ 1 XEZX;+X§ZX221-_2X2)?3 E X0i X3\ _»
Var(ﬁl)—(g"' szizxé _(ZXZiXSi 2 )J
2

Var(B,) = 2% o’
Z X22i Z X?i’ ~ (Z X7 X3; :
. 7 x2 ,
Var(S;) =

= o
Z X3, Z X3 ~ (Z XoiXs;)”
Dog?1a phuong sai cUa u, chua biét nén trong thuc
t€ nguoi ta dung udc luong khong chéch cla no:

0,\_2_;61'2 _(1_R2)yyi2
_n_3_ n-3 TRANG 1 85




4.1.3. Hé sO xac dinh va hé s0 xac dinh hiéu

chinh "
Hé soO xac di 2 e;
Zyi2

=1

MH héi quy 3bi€n R’ =

Hé s0 xac dinh hiéu chinh Y ¢ (n-K)

V@i k 1a tham sO cUa md R*=1- )

hinh, Z /(n-1)
TRANG'1 86
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Oi quan hé gilra R? vaR*

NgUdi ta dﬁngﬁ * @6 xem xét viéc dua thém 1 bién
vao mo hinh. Bién md&i dua vao mo hinh phai thda 2
diéu kién:

-Lam R’ tang

- Khi kiém dinh gid thiét hé s cUa bién nay trong
mo hinh v0i gia thiét H, thi phai bac bo H,.

TRANG 1 37



4.1.4. Khodng tin cdy cUa cac tham sO
Khodng tin cay cUa tham sO B, v&i mUc y nghia o
hay d0 tin cay 1- a

BB —=;: 3F+E)

& :SE(/G)t(n%,au)

TRANG 1 38




4.1.5. Ki€m dinh gid thiét
* Ki€m dinh gia thi€t Hy: g = 8

_B-B
SE(B)

Nguyén tac quyét dinh:
Neéu t, > t. ., hoact <-t .., :bac bl H,
Neu -t 300 <6<t 540 : chap nhan H,

TRANG 1
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* Ki€m dinh gia thiét dOIlg thOi bang khong;
H,: B, = B, = 0; (H,: it nhat 1 trong 2 tham s khéc 0)

n o RI(n—k)
(1—R?*)(k —1)
Nguyén tac quyét dinh:

-F >F (2, n-3): Bac bo H,: M6 hinh phu hop
- F <F_(2, n-3): Chap nhan H: M6 hinh khéng phu
hop

TRANG 1 90




4.2. Mo hinh hoi quy k bién
Mo hinh ho6i quy tOng thé

EY/X,,.X)=B+06X, +..+( X,
M6 hinh hai quy mau ngau nhién:
,81+,82X +. +:Bk ki 7€
& ei:Yi_ ,8 182X21 ﬁ3X T ',Bk ki

TRANG 1 91




_:81_:82X2i_183X3i_'”_:Bk ki) -~ min

l

4.2.1. USc luong cac tham sO clla md hinh (OLS)
=

n
2 —
=1 I
n
o3¢

= :—2z(Y ~B-BX, ~BX, —=BX,)=0

0> e : . . .
e :_2Z(Yi -6 —6.X, —BX; _'"_lBka,i)Xzi =0
(=T

& =S -B-BX, ~BXy —~BX, X, =0
o5, 2. o " TRANG 1 92




E Khodng tin cdy cUa cac tham s, ki€m dinh
cac gid thiét hoi quy

* Khoang tin c@y cac tham s0

:Bi (181 _gi;lgi +€i) & = SE(IBi)t(n—k,a’/Z)

* Ki€m dinh gid thiét

Ki€m dinh gia thi€t Hy3 = g3’

_B,-B;

SE(B))
Nguyén tac quy€t dinh:
Né€u t, >t ., hodc t; < -t ., : bdc bO H,
NEU -t qm <t <t o chap NHRANG 1 93

1'




4.2.3

. Hé sd xac dinh va kié€m dinh su phu hop
cUa mo hinh

42 YiXy; +:83Z y1X31 t. +:Bk Z YiXyi

TRANG 1 94




Ki€m dinh su phtt hop cUa md hinh tUc 1a ki€m dinh
0id thi€t dong thoi bang khong:

H:B,=B,=...= B, =0; (H,: it nhat 1 trong k tham
sO khac 0)
R*(n—k
F = (;1 )
(1—R°)(k —1)
Nguyén tac quyét dinh:

Néu F > F_(k-1, n-k): Bac bd H,: M hinh phu hop
Néu F < F_(k-1, n-k): Chap nhan H: M hinh khong
phu hop

TRANG 1 95




KINH TE LUONG

CHUONG V HOI QUY VOI BIEN GIA

TRANG 1 96



5.1. SU dung bi€n gid trong mé hinh hoi quy

Vi du 5.1: Xét su phu thubc cUa thu nhap (Y) (tri€u
dOng/thang) vao thdi gian cong tac (X) (nim) va noi
lam viéc cUa nguoi lao ddng (DNNN va DNTN).

Z. = 1: lam trong DNNN va Z = 0: lam trong DNTN
Trong d6 Y va X 1a bién sO lugng, con Z 1a chi tiéu
chat lugng cho biét c6 hay khong mOt thudc tinh nao

d6. Z dugc goi 1a bién gid trong md hinh
TRANG 1 Q7




@/X,Z) =B, + B.X + [3,Z, (5.1)
E(Y/X,Z2=0) = 3, + ,X, (5.2)
E(Y/X,2=1) =3, + B, X, + 3, (5.3)
(5.2): mUc thu nhap binh quan thang cUa nguoi lao
dong tai DNTN khi c6 thoi gian cong tac la X nam.

Pi=04 . ngUoi co cung thoi gian cong tac thi

trung binh mUc thu nhap cla nguoi lam tai DNNN

cao hon ngu0i 1am tai DNTN 0,4 tri€éu dOng/thang.
TRANG 1 98




E(Y/X,Z) = [31 T Bin T BSZi

Hinh 5.1 TRANG J).<

Q9



E(Y/X,Z) = B, + B,X, + BsZ; + B, X Z;

Hinh 5.2 TRANG 1 X

10



Eil:l 5.2: Xét su phu thuOc cUa thu nhap (Y) (tri€u
dOng/thang) vao thoi gian cong tac (X) (ndm) va noi
lam viéc cUa nguoi lao dbng (DNNN, DNTN va
DNLD)

Z..=0 } pham tru

Z, =0 cO sG

Pé luong hod chi tiéu chat luong trén, ta phai ding 2
bién gid 7, va Z,.
1UDNNN 1L DNTN

Lo /. =
“ %QDDNNN ’

'~ YO DNTN
TRANG 1 10:




E(Y/X,21,22) = B3, + B, X, + B,Z,; + B,Z,
E(Y/X,Z1=0,22=0) = B, + B,X,
E(Y/X,Z1=1,22=0) = B, + B,X, + P,
E(Y/X,21=0,22=1) = 3, + 3,X, + 3,
£ =0,4 .7 ngudi c6 cing thdi gian cong tac thi
trung binh mUc thu nhap cla nguoi lam tai DNNN
cap hon ngu0i lam tai DNLD 0,4 triéu dOng/thang.
B =02 .5 ngUoi co cung thoi gian cong tac thi
trung binh mUc thu nhap cUa nguoi lam tai DNTN
thap hon nguoi lam tai DNLD 0,2 triéu dong/thang.
Luu y: MOt chi tiéu chat luong c6 m pham tru khdc
nhau thi ta phal ding m-1 bién gla de lu’dng hoa 10
hi tio11 chAt litona A6 i




Vi du 5.3. tiép vi du 5.2, thu nhap con phu thubc
vao trinh d0 nguoi lao dOng (tur dai hoc trd 1én, cao
dang va khac)

D . - l:néutrinh dd tUr dai hoc trg 1én
. _ 0: néu khong
J 1:néu trinh d0 cao dang

_ 0: néu khong c6 trinh d0 cao
dang

R,
|

TRANG 1 10




glg quat: sO bién gid dua vao md hinh phu thulc
vao sO bién dinh tinh va s6 pham trit c6 & moi bién
dinh tinh. SO bién gid dua vao mé hinh c6 thé duoc
xac dinh theo cong thUc sau:

n— kZ(nl. —1)

Trong d6: n — sO bién gid dua vao md hinh; k — sO
bién dinh tinh; n, — s6 pham tru cUa bién dinh tinh
thir i.

TRANG 1 10




ESI?I’ dung bi€n gia trong phan tich mua

Z = 1, n€u quan sat trong mua, va Z=0 n€u quan sat

khong nam trong mua.

Tu thang 1-6: trong mua, Thang 7-12: ngoai mua.

Y: chi tiéu cho quan 4o, X: thu nhap kha dung

- Néu yéu td Im‘la chi anh hudng dén hé s6 chan
ﬂl T :82 T ﬁ3

- Néu yéu td mua c6 anh hu’Ong dén hé s goc thi
=B +B,X, +B.Z,+B,X,Z

M6 hinh sau cé tlnh tOng quat hon. Thong qua viéc

ki€m dinh gia thi€t ching ta s€ bi€t dugc hé sb gbc

ndo c6 ¥ nghia. TRANG 1 10




5.3. Ki€m dinh su 6n dinh cau tric cla caic méd

hinh hoi quy bang bi€n gia

Vi du 5.4. Cho s0 liéu tiét kiém va thu nhap ca nhan
O nUGc Anh tU 1946-63 (tri€u pounds)
Tiét kiém Thu nhap

TK |

1946
1947
1948
1949
1950
1951
1952
1953
1954

Tiét kiém Thunhap TK I

0.36
0.21
0.08
0.2
0.1
0.12
0.41
0.5
0.43

8.8
9.4
10
10.6
11
11.9
12.7
13.5
14.3

1955 0.59
1956 0.9
1957 0.95
1958 0.82
1959 1.04
1960 1.53
1961 1.94
1962 1.75
1963 RAN{:0d

15.5
16.7
17.7
18.6
19.7
21.1
22.8
23.9
25 2 10O\



Ham tiét kiém
Thoi ky tai thiét: 1946-54
Yi :al+02Xi +vi
Thoi ky hau téi thiét
= Al T AZXi T gi

cO cac truong hop sau xay ra:

a=A | /‘1 a, A a, # A
a,=A, |a,ZA a, = A, a, ZA,

TRANG 1 10




Chung ta ki€ém tra xem ham tiét kiém cé bj thay doi

I\

cau trac gitra 2 thoi ky hay khong. Chung ta xét ham
tiét kiém t6ng quat cUa cd 2 thoi ky:
Y =B+RX 4Bz +BX 2 e
VOin=n, +n,
Trong d6 Z = 1: quan sat thuOc thoi ky tai thiét
Z =0 : quan sat thuOc thoi ky hau tai thiét

* Kiém dinh gid thiét H,: 3,=0

Néu chap nhan H,: loai bd Z ra khéi mé hinh

* Ki€m dinh gia thiét H,: B,=0

Néu chap nhan H,: loai bd Z.X, ra khdi mé hinh
TRANG 1 10:




TU sO liéu & bang ta c6 két qua hoi quy theo mo
hinh nhu sau:

Y. =-1,75+0,15045X, +1,4839Z. —0,1034X Z +e
t= (-527) (9,238) (3,155)  (-3,109)
p. = (0,000) (0,000) (0,007)  (0,008)

K&t qua trén cho thay ca tung d0 gbc va hé s6 goc
chénh 1éch déu c6 v nghia thong ké. Biéu d6 chlng
tO rang cac hOi quy trong hai thoi ky 1a khac nhau.

TRANG 1 10




TU két qud trén, ching ta c6 thé tinh hoi quy cho 2
thdi ky nhu sau:
Thoi ky tai thiét: Z =1
Y =-1,75+0,15045X, +1,4839-0,1034X  +e
Y =-0,2661+0,0475X, +ei
Thoi ky hau téi thiét: Z =0

Y =-1,75+0,15045X  +e.

TRANG 1 11




T

Tiét kiém

Y, =-1,75+0,15045X

Y, =-0,2661+0,0475X

Thu nhap

-0.27

-1.75

TRANG 1 11.



EHE‘IIII tuy€n tinh tUng khicYX

Vi du 5.5: San luong dudi X*, thi chi phi hoa hong
sé khac vOi khi san luong trén X*.

Ham hoi quy s€ c6 dang:

Yi :ﬁl +ﬁ2Xi +ﬁ3(Xl _X*)Zl +ul
Y: Chi phi; X: san luong;
X*: gia tri ngudng san lugng
1: X. > X
X, <X

Zli _

TRANG 1 11




X
TRANG 1 11.



Trong d6 tOng SL 1am thay d6i d6 doc (X*) 1a 5500
tan

P 250 414 034 778 1003

_ 10000 2000 3000 4000 5000

P 1839 2081 2423 2734 2914

SL ' 60000 7000 8000 9000 10000

Ta c6 két qua hoi quy nhu sau:
Y. =-145,717+0,279X, +0,095(X,. - X )Z. +e,

t = (-0,824) (6,607) (1,145)
R2= 09737 X*=5500

O VW O

TRANG 1 11




Luu y: Néu bién phu thudc la bién gia:

Néu ta c6 mOt bién phu thulc 1a bién gid tUc 1a bién
chi nhan hai gid tri 0 va 1. Ching ta khong thé su
dung phuong phap binh phuong bé nhat (OLS) dé
udc luong ham hoi quy ma phdi dung cic phuong
phap khac dé udc lu’dng nhu:

-M6 hinh x4c suat tuy€n tinh (LPM)

-Mo hinh Logit (Logit model)

-Mo0 hinh Probit (Probit model)

-Mo0 hinh Tobit (T'obit model)

TRANG 1 11




CHUONG VI
DA CONG TUYEN

TRANG 1 11



6.1. Ban chat cua da cOng tuyén
Khi 1ap mo hinh hoi quy bOi

Yi — ﬁl +ﬁ2X2i +ﬁ3X3i +"°+ﬁkai
C6 su phu thuOc tuyén tinh cao gilta cac bién gidi
thich goi 1a da cOng tuyén.
a. Pa cOng tuyén hoan hao
TOn tai A, A,,... A,_khong dong thoi bang 0 sao cho
ANX, +AX, + L+ AX =0
b. Pa cOng tuyén khong hoan hdo
ANX, + X+ AX +v=0

TRANG 1 11




T

khéng cé da cHng tuyén

da céng tuyén thip

TRANG 1
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da céng tuyén hodn hio

da cong tuyen rat cao

TRANG 1 11



[U’é’c luong cac tham sO khi c6 da cOng tuy€n
zyz 2i me Zyz 3i ZX21X31
szz ZXSI _(ZXZIXBI
Néu X, = AX, => x,, = Ax,,
. ﬁAZ _ A Z YiX3 Z X5~ A Z YiXsi Z X3iX3i _ 0
AZZX;ZX; —AZZX;ZX; 0

=> khong xac dinh dugc 5., B,

TRANG 1 12




E@t sO nguyén nhan gay ra hién tuong da cOng
tuy€n

- Khi chon cac bién d6c 1ap mOi quan c6 quan hé
nhan qud hay c6 tuong quan cao vi dong phu thulc
vao moOt diéu kién khac.

- Khi s6 quan sat nhé hon s6 bién dbc 1ap.

- Cach thu thap mau.

- Chon bién X. c6 d0 bién thién nho.

TRANG 1 12




EHéu qua cUa da cOng tuy€n

- U'éc luong cac hé sO khong hiéu qua do phuong
sai cUa uGc lugng 16n.

- Khoang tin cay cUa cic udc lugng rong

- Ty s6 t khong c6 y nghia

- R216n nhung t nho

- C4c udc luong OLS va sai sO chudn cUa chiing tré
nén rat nhay vdi nhiing thay doi nhé cla dirliéu

- Dau cac udc luong cla cac hé so hoi quy cé thé
sal

- Thém vao hay b6t di cac bién cOng tuyén vOi cac
bién khac, md hinh sé thay d(“)]_l_\é%\lﬁléli hoac thgy,

*vA AdA 180 113 c4c 1EQe 1 rano




6.4. Cach phat hién da cOng tuyén
6.4.1. R? 16n nhung ty sO t nho

6.4.2. Tuong quan cap gilta cac bién giai thich

Cd0
E(X X)(Z —-7Z)
TS X2 -2y

Trong d6 X, Z 1a 2 bién gidi thich trong mo6 hinh

TRANG 1 12.




6.4.3. SU dung mé hinh hoi quy phu

A\

X2i :ﬂl +ﬁ3X3i +”°+ﬁkai

R°(n —m)
(1—R*)(m —1)
Néu F > F_(m-1,n-m): bac bd H, => c6 da cOng
tuyén
Néu F < F_(m-1,n-m): chap nhan H, => khong c6 da
cOng tuyén

F_

TRANG 1 12




WA SU dung nhan tU phong dai phuong sai
(VIF)

P0Oi v4i ham hoi quy 2 bién gidi thich, VIF dugc
dinh nghia nhu sau: 1

VIF =
(1—ry)
Po6i v&i trudng hop tOng quat, c6 (k-1) bién gidi
thich thi: 1
VIF = a —Rz)
J

R2j:, la gié tri R? trong ham hoi quy cUa X; theo (k-1)
bién giai thich con lai.
Thoéng thudng khi VIF > 10, thi bi€a 035 dUdc coi L,

Y o y _ N L




6.5. Bién phap khac phuc
6.5.1. Dung thong tin tién nghiém
Vi du khi h6i quy md hinh sdn xuat Cobb-Douglas

Lov)-8, Vet Bin) +u
C6 thé gdp hién tugng da cOng tuyén do K va L
cung tang theo quy mod sdn xuat. Néu ta biét 1a hiéu
suat khong doi theo quy mé tlc 1a B,+B.,=1

Ln(Y))=B, + B,In(K)+ (1-B,)In(L;) +

Ln(Y;) - Ln(L)) = B, + B,[In(K) - In(L)] +
=> mat da cOng tuyén (vi day 1a m6 hinh hoi quy

don). TRANG 1 12




FSZ Loai tri mOt bién gidi thich ra khoi mé
hinh
B1: Xem cdp bién gidi thich ndo c6 quan hé chat
che
B2: Tinh R2 d0i v&i cdc ham hoi quy: c6 mat ca 2
bién; khong c6 mat mOt trong 2 bién
B3: Loai bién ma gi4 tri R? tinh dugc khi khong c6
mat bién dé 1a 16n hon.
6.5.3. BO sung thém dit liéu hoac chon mau méi
6.5.4. Dung sai phan cap 1
(Phuong phap nay chi 4p dung cho chuoi thoi gian)
Vi du 6.1. xem xét da cOng tuy€n trong mo hinh tUr
sO liéu & file ”

TRANG 1 12
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KINH TE LUONG

CHUONG VII PHUONG SAI THAY DPOI

TRANG 1



7.1. Ban chat cla phuong sai thay doi

Gia dinh cUa mé hinh hoi quy tuyén tinh c0 dién 1a
phuong sai cUa sai sO hoi quy khong doi qua cac
quan sat. Trong thuc t€ sai sO hoi quy c6 th€ ting lén
hodc gidm di khi gi4 tri bién dOc lap X ting lén =>
Phuong sai thay doi.

TRANG 1 12




\81+182Xi

X

TRANG 1
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Y

X

TRANG 1
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K@yén nhan phuong sai khéng dong nhat:

-GOi Y 1a sO phé pham trong 100 sdn pham cUa mOt
tho hoc viéc, X 1a s6 gio thuc hanh. Khi s6 gi0 thuc
hanh cang 16n thi sO phé pham cang nho va cang it
bién dOng. Chung ta c6 truGng hgp phuong sai gidm
dan khi X tang dan.

- Khi thu nhap (X) tang thi chi tiéu cho cdc mat hang
xa xi ting va mUc bién dOng cang 16n. Ching ta c6
tru'Ong hop phuong sai tdng dan khi X tang dan.

- Khi cdi thién phuong phap thu thap s liéu thi
phuong sai giam.

TRANG 1 13.




TPhUdng sai cUa sai sO ting do su xuat hién cla
di€m nam ngoal do la cac tru’dng hop bat thudng
vOi dr liéu rat khac biét (rat 16n hoac rat nho so
vOi cédc quan sat khac).

- Phuong sai thay d6i khi khong xac ding dang mo
hinh, néu mOt bi€én quan trong bj bd sét thi phuong
sai clUla sai sO 16n va thay doi. Tinh trang ndy gidm
han khi dua bién bi bd sét vao md hinh.

TRANG 1 13
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g Hé qua cua phuong sai thay doi khi st
dung udc luong OLS

- Cac udc lugng binh phuong bé nhat van 1a udc
luong khong chéch nhung khong phai 1a udc luong
hiéu qud (udc lugng c6 phuong sai nho nhat).

- U'dc luong cua cic phuong sai sé bi chéch, do dé
cac ki€ém dinh mUc ¥ nghia va khodng tin cdy dua
theo phan phoi t va F khong con dang tin cay n(fa.

TRANG 1 13!




E USc luong binh phuong tdi thi€u cé trong
sO (WLS) (SGK)

7.4. Cach phat hién

7.4.1. Ban chat cla van dé nghién clu

Nghién cUu d(r liéu chéo vé chi phi va san luong
cUa cac doanh nghiép c6 quy mod khac nhau.

7.4.2. Phuong phap do thi

Xét dO thi cUa phan du theo gia tri Y hodc X.

TRANG 1 13
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Es. Ki€m dinh Park

B1: Uéc lugng hoi quy gbc du c6 ton tai phuong
sai thay dOi.

B2: Tinh Lne? tU e, cUa mo hinh hoi quy goc

B3: UGc lugng m6 hinh: Lne?, = B, + B,LnX. + v,

X. 1a bién gidi thich cla mé hinh hoi quy gbc. Trong
mo hinh da bi€n sé tién hanh hoi quy Lne? theo tUng
bi€én X, hodc c6 thé s dung Yi-hat 1am bién gidi
thich.

B4: Ki€m dinh gid thiét H: 3,=0 : Khong c6 hién
tUong phuong sai thay doi.

VD: TReN1ién hé 13
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E Ki€m dinh Glejser

B1: Uéc lugng hoi quy gbc du c6 ton tai phuong
sai thay dOi.

B2: USc luong cdc mo6 hinh:

e| =3 +BX, +v,
e| =B +BX, +v,
e|=B+B -+,
e|=B+8 ﬁ? v

TRANG 1 13!




X. 1a bién gidi thich clla mé hinh hoi quy gbc. Trong
mo hinh da bién sé ti€n hanh hoi quy [ei| theo tUng
bién Xi.

B3: Ki€m dinh gid thiét H,: 3,=0 : Khong c6 hién
tUong phuong sai thay doi.

VD: , ¢6 hién tugng
phuong sai thay dOi do chiing ta bac bo H, trong 2

truong hop sau:
=—0.17 +0.046 X, +v,

e| =—1.07+0.423./X. +v,

TRANG 1 14
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Es. Ki€m dinh White
Xét mo hinh hoi quy 3 bién:
Yi = Bl T BZXZi T BSXSi T ei
Budc 1: U Gc lugng phuong trinh trén, thu dugc e,
Budc 2: U'dc lugng mo hinh sau:
ei2 = al T aZXZi T a?)XBi t a4X22i t a5X32i t aGXZiX?)i T vi

Phuong trinh trén c6 thé c6 s6 mil cao hon va nhat
thi€t phai c6 hé sO chan bat ké mé hinh hoi quy
g0c c6 hé sO chan hay khong. R?1a hé sO xac dinh
thu dugc tu phuong trinh trén.

TRANG 1 14




Eudc 3: Ki€m dinh gid thiét H,: Phuong sai cUa sai
s6 khong di.

- Néu n.R? < 2 vdi bac tu do p-1 (hé sO clla md
hinh trén) => chap nhan H,.

-Néu n.R? > y?: Bac bd H,, tUc phuong sai cUa sai
sO thay doi.

TRANG 1 14




Vidu 7.1. SU dung file
TU sO liéu trén, Eviews cho ta két qud
Y =-1.5999 + 0.409704*X,, + 1.460808*X, + e

TU phuong trinh trén ta thu dugc e,
Tién hanh hoi quy

i 2 2
ei = al T aZXZi t a3X3i t a4X2i t aSXBi t aGXZiXBi t vi

Ta thu duoc két qua:

=> n.R? = 50x0.294004 = 14.7002

Ma %2, - (5) = 11.1 => Bac bo H,, tUc phuong sai cUa
sai sO thay doi.

TRANG 1 14.
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LDependent Yarnable: E*Z
hethod: Least Squares

Date: 082206 Time: 21
sample: 1 50
Included observations: Sl

1k

Warlable Coefficient  =td. Error t-Statistic Frob.

C 3660148 9051366 0042868  0.9660

H -bb43%E S 181977 Dasgals [0.35954

#3 47819458 F0.0409% 1257052 02154

(A 0234514 0135770 1.727294  0.0911

(A -7 4498671 4 830027 -1.850745 01281

EARAC 0175746 0722458 02459267 0.808Y9

F-squared 0294004 Mean dependent var F9.012d77

Adjusted R-squared 0213777 5.0, dependent war 1745604

=.E. of regression 190.3281  Akalke info criterion 13.0/930

=um squared resid T2, Schwarz criterion 1330602

Log likelihood -J320.904b F-statistic 3.bbdbb
Durbin-Y¥atson stat 2062843  Prob(F-statistic) 0.007331 14




Eﬁ. Ki€m dinh Goldfeld-Quandt

Budc 1: Sap x€p cac quan sat theo th(f tU ting dan
v€ gia tri cUa bién X.

BUdc 2: BO c quan sat 6 gilta: c =4 néun~ 30, c =
10 n€u n ~ 60.

Va chia sO quan sat con lai thanh 2 nhém, mOi nhém
cO (n-c)/2 quan sat.

Budc 3: U'dc luong tham sO cUa cac hoi quy doi
vOi (n-c)/2 quan sat dau va quan sat cu0i, thu dugc
RSS1 va RSS2, v6i bac tu do la (n-c)/2-k.

TRANG 1 14




7.4.6. Ki€m dinh Goldfeld-Quandt (tt)
Budc 4: Tinh:

RSS,

F = af
RSS,
df
Budc 5: Quy tac quy€t dinh
H,: Phuong sai cUa sai sO khong doi.

- F > F(df,df): Bac bO H,
- F < F(df,df): Chap chap H,

TRANG 1 14




Cac kiém dinh khac:
- Kiém dinh tuong quan hang cUa Spearman
- Kiém dinh Goldfeld-Quandt

- Kiém dinh Breusch-Pagan-Godfrey

TRANG 1 14




EBién phap khac phuc

7.5.1. Néu da biét &2,

SU dung phuong phap binh phuong nhd nhat cé
trong sO

7.5.2. Néu chua biét &,

Xét phuong trinh:  Y; =3 +[ X, +u,

Gia thiét 1: Phuong sai cUa sai sO ty 1€ véi binh
phuong bién gidi thich

E(u) =3 X;
Chia cd hai vé cUa m6 hinh gbc cho X,

W B gt =B pay

A A, Xl X TRANG 1

1

14
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v

a chUng minh dugc:
u. 1
E(v)=E(—L)* = E(u?) =907
(V) =EGD) == E@)

Nhu vay phuong trinl'll khong cén hién tuong
phuong sai thay doi 1a:

V=B gy

X, X,

Luu y: trong phuong trinh trén, hé s chan chinh 1a
hé sO g6c clla mo hinh hoi quy gbc, va nguoc 1ai.
PéE trd lai m6 hinh hoi quy gOc ta phadi nhan 2 vé
cUa phuong trinh trén vOi X..

TRANG 1 14




Gia thiét 2: Phu‘dng sai cUa sai sO ty 1& v&i bién
gidi thic]E(u ) = X,
Chia cd hai vé cla mé hinh goc choy/ X

Y, _ B B
\E \E-I_IBME-I-\E \/ZJF,BQ\K“G

Va ta co:
2 e Ui 2 1 2 2
E(v}) = E(—) = E@u?) =&
VX, X, |
Nhu vay phuong trinh trén khong con hi€n tugng
phuong sai thay doi, c6 thé 4p dung OLS dé tim cac
tham sO hOi quy. TRANG 1 151




Eu y: Phuong trinh trén khong cé hé so tu do nén

ta phai sU dung mé hinh hoi quy di qua gbc toa db

dé udc 1ugng céc tham s6, sau d6 nhan ca 2 vE K,
dé tr® lai mo hinh ban dau.

Gia thiét 3: Phuong sai cUa sai sO ty 1€ v&i binh

phuong gia tri trung binh clUa'Y

E(u;) =3 [EX)T
Ta bién doi nhu sau
Y B L BX., u _ B BX.,
E(Y) E(Y) E(Y) E(Y) E(Yl) EY)
TRANG 1 15.




Va

: ] U.
E(vi)=E(

i )2 — 1
EY) [EQ)P
Nhu vay phuong trinh trén khong con hi€n tugng
phuong sai thay dOi, thOa man cic gid thiét cla mod
hinh h6i quy tuy€n tinh cO di€n va ta c6 thé ap dung
OLS dé tim cac tham sO hoOi quy.
Tuy nhién, do E(Y,) chua biét (vi B, va B, chua ¢d),
chiing ta s& dung udc luong diém cUa ching 13

va phuong trinh sé dugc viét lai 1a:

Y X.
T’=&+’BZA Lty
Yi Y Y TRANG 1 15;
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Gia thiét 4: Phép bién doi logarit

Loy, =B, + B,LnX; +

Luu v: Phép bién doi Logarit khong ding dugc néu
c6 1 sO gia tri cla X (hodc Y) la am.

TRANG 1 15.



KINH TE LUONG

CHUONG VIII
TU TYUONG QUAN - CHON MO HINH
~- THAM bINH VIEC CHON MO HINH

TRANG 1




8.1. TU tuong quan (tuong quan chuoi)
8.1.1. Ban chat va nguyén nhan cUa tu turong
quan

C|
P.

Trong mo hinh h6i quy tuy€n tinh cO dién
hing ta gia dinh khong c6 tuong quan gilta cac
han du hay Cov(uu) = 0 véi moi i, j.

LCov(u,u;) # 0: tur tUrong quan

TRANG 1 15
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Eguyén nhan khach quan:

- ChuOi c6 tinh chat quén tinh theo chu ky

- Hién tugng mang nhén: ddy sO cung vé café nim
nay phu thuQc vao gia niam trudc => u, khong con
ngau nhién nita.

- Day sO c6 tinh chat tré: titu dung & thdi ky nay
chang nh{ing phu thuOc vao thu nhdp ky ndy ma con
phu thuOc vao tiéu dung cUa ky truéc nlra.

* Nguyén nhan chU quan

- Chon dang mo hinh sai (thuong xdy ra @ m6 hinh
v0i chi phi bién)

- Bua thiéu bién gidi thich vao md hinh

- Viéc xU 1V s6 1iéu.(s6 liéu thang BRYH AU quy/3)1°




v

.1.2. Hau qua cUa tU tuong quan
Néu van ap dung OLS khi mé hinh cé hién tuong tu
tuong quan thi sé c6 cac hau qua sau:
- Cac udc luong khong chéch nhung dé la khong
phai 13 c4c hiéu qua vi dé khong phai 1a cidc udc
luong c6 phuong sai nhd nhat.
- Phuong sai cUa cac udc luong la cic udc luong
chéch vi vay céc ki€m dinh t va F khong con hiéu
quA’
- 1a udc luong chéch cla &
- R2 clla mau 1a udc luong chéch (dudi) cla R? tOng
thé
_ Cac du bio ve Y khone chinh xad MANG 1 15

[
(



E’) Cach phat hién tu turong quan

a. PO thi

Ching ta c6 thé phat hién hién tuong tU tuong quan
bang cach quan sat dO thj phan du clla mo hinh trén
d{r li€u chuoi thoi gian.

€,

phén du phan bd mOt cach ngéu nhien xung quanh
gia tri trung binh cUa né. TRANG 1 15




b. Diing ki€m dinh d cGla Durbin — Watson
Thong ké d cla Durbin — Watson dugc dinh nghia

. _ y
nhu sau: = z (e. —e._,)

2
>e

Khi n d0 16n thi d= 2(1-p)

e.e.._
trong do: P = Zzl . -
ei
do -1 < p <1, nen khi:
p =-1=>d=4: tu tuong quan hoan hdao am
P = 0=>d = 2: khong co6 tu tudng quan
=1 =>d = 0:; tu tuong quan hoan’ ﬁﬁb‘@d‘dng 16




T

Gia thiét H, Quyét dinh Néu
Khong c6 tu tuong quan| Bdacbo 0<d<d
duong
Khong c6 tu tuong quan| Khong quyét | d <d<d,
duong dinh
Khong c6 tu tuong quan| Bacbo 4-d, <d<4
am
Khong c6 tu tuong quan| Khong quyét | 4-d, < d < 4-d,
am dinh
Khong c6 tu tuong quan| Khongbac | d,<d<4-d,
ﬁ$hoécgugn§\ |13 chd gid bo , L,

%}a_t_r_l_t_lza_ba ag gia trlid
U 3 . 5 o e s

TRAN

@



* Chi y: trong thuc t€ khi ti€n hanh ki€m dinh
Durbin — Watson, ngU0i ta thuOng ap dung quy tac
ki€m dinh don gidn sau:

Néu 1 < d < 3 thi két luan mé hinh khong c6 tu
tuong quan.

Néu 0 < d < 1 thi két luan mo hinh c6 tU tuong quan
duong.

Néu 3 < d < 4 thi két luan md hinh c6 tU tuong quan
am.

TRANG 1 16.




@1 d thu@c ving chua quyét dinh, chiing ta sé& sU
dung quy tac ki€m dinh cai bién nhu sau:
1.H,: p=0; H: p>0. Néud < d, thi bac bd H, va
chap nhan H, (v6i mUc y nghia o), nghia 1a c6 tu
tuUong quan duong.
2.H:p=0;H;:p<0.Néud>4-d,thi bicbd H, va
chap nhan H, (v6i mUc y nghia o), nghia 1a c6 tu
tUong quan am.
3.H:p=0;H:p#0. Néud <d, hodcd > 4 -d, thi
bac bd H, va chap nhan H, (v6i mUc y nghia 20),
nghia la c6 tuU tuong quan (am hoac duong).

TRANG 1 16:




Eﬁng ki€m dinh Breusch — Godfrey (BG)
Xét mo hinh:
Yt — Bl T BZXt T ut (8°1)

: u, = pPu,; *pu,t...tpu, TV,
ta can ki€ém dinh gia thiétH: p, = p,=... =p, =0,
c6 nghia 1a khong tOn tai tu’ twong quan & bat ky bac
nao trong sO tU bac 1 dén bac p.

Budc 1: U'dc lugng (8.1) bang OLS, tim phan du'e,
Budc 2: Dung OLS dé udc luong mé hinh

e =P, +BX e, tpent.. Fpe,tE
tUr day ta thu duoc R2.

TRANG 1 16




gm’m 3: v&i n dU 16n, (n-p)R? c6 phan phoi xap xi
x*(P).

- Néu (n-p)R? > ¥2 (p): Bac bo H,, nghia la c6 tu
tuong quan it nhat & mOt bac nao dé.

- Néu (n-p)R? < ¥2 (p): Chap nhan H,, nghia 1a khong
cO tU tuong quan.

TRANG 1 16




8.1.4. Cach khac phuc
Phuong phap Durbin — Watson 2 budc dé udc luong

B’(’Jc lugng mo6 hinh Y, =3, + B,X, +u,

Phuong trinh sai phan dang tOng quat

Yt = Bl(l'p)+ BZXt - pBZXt-l + th-l T us- pu,

Budc 1: Coi day la phuong trinh hoi quy bOi, hoi
quy Y, theo X, X , va'Y,,, va coi gia tri uGc lugng
dugc doi véi hé s6 hoi quy CBA)Y,,  1a udc
luogng cua p. Mac du 1a udc luong chéch nhung ta
c6 Udc luong ving cUa p.

Budc 2: Sau khl CO'O , hdy bién do0i X =& T PA

vh " va utc luong %1 yong trinh |
211 ’rhpn CAC hlpn Ada d1roc han 1

1()’ ren


file:///storage/tailieu/files/source/2012/20120409/vinhtruyen92/C:\Users\HAI\AppData\Local\baitap\vi du 8.1-tu tuong quan.xls

8.2. Chon mé hinh va kiém dinh viéc chon mé

hinh
8.2.1.

Chon mo hinh

- B 1et klem

- Tin|

h dOng nhat
inh thich hQp (RZ)

h bén ving vé mat 1y thuyét

- Kha ning du béo cao

8.2.2.
-BO

Cac sai lam khi chon mé hinh
st bién thich hop

- Pua vao md hinh nh{ing bién khong phu hop
- Lua chon mo hinh khong chinh xac

TRANG 1
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E}. Ki€m dinh viéc chon mé hinh
a. Ki€ém dinh sai 1am khi dua cac bi€n khéong can
thi€t vao mé hinh (ki€m dinh Wald)
Xet mo hinh:

Yi = Bl T BZX21 T BBXBi T B4X4i T ui
Tién hanh kiém dinh gia thiét H: B, = 0. Khi d6 ta
ding ki€ém dinh Wald.

TRANG 1 16
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Ki€m dinh Wald. Xét cic m6 hinh:

(U) Yi = B1 t BZXZi T Bm m1+ Bm+1X(m+1)1 T
B.X +

R) Y, =B +BX, ...+ B XtV

(U) 14 MH khong gidi han va (R) 1a md hinh gidi
han.

Ki€ém dinh gid thi€tH:B_,,=... =B, =0

Budc 1: Udc luong (U) va (R), tU‘ do tinh dugc
RSS, va RSS, tl;ly Za&ggg}gz Q%SU )/(k —m)
- RSS,, /(n—k)

Budc 2: VOi mUc y nghia a, tim F_(k-m,n-k)
Budc 3: Néu F.. > F_(k-m,n-k): BAERENG Lt(rc 13 (U0




E(iém dinh vi€c bo sét bi€n gidi thich trong mé
hinh
DPé kiém dinh cic bién bo sét, ta ding kiém dinh
Reset clla Ramsey, gbm cac budc:
Budc 1: Dung OLS dé udéc luong mo hinh
Y, =B, + B,X,

TUdétatinh Y, vaR2
Budc 2: dung OLS dé udc luong md hinh

Y, =B+ B, X, +BY +BY +..+v,

Tinh R?
Ki€ém dinh gid thi€t H: B, =B, =. e

1.7




ﬁ (Rr?ew _Rozld )/ m

Budc 3: Tinh F = :
(1-R2 )/(n—k)

n: sO quan sat, k: sO tham sO trong m6 hinh m&i; m:
sO bi€n dua thém vao.

Budc 4: Néu F > F_(m,n-k): Bac bd H,, tlc cac hé
sO B.,B,,...B, khong dong thdi bang 0, md hinh cii d3
b s6t bién.

Vi du 8.2. SU dung sO liéu 8.1 dé tién hanh viéc
ki€ém dinh

TRANG 1 1.7




EKiém dinh gia thiét phan ph6i chudn cla u,
Pé kiém dinh phan phoi chudn cla Ui, ta diing ki€m
dinh ¥ hay ki€m dinh Jarque-Bera:

Kiém dinh gid thi€t H,: u, c6 phan phOi chudn

2 _ m\2
JB =n $— + (K=3)
6 24
S :z(ui_'“_l)3 I<:z(uz'_L_I)4
n.SE’ n.SE’

Néu JB > x*,, Bic b0 H,, ngugc 13i,.chap nhan H,, .
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