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

Niam 1936, Tinbergen trinh bay trudc Hoi dong kinh té Ha lan
mot mo hinh toan dau tién dé phan tich kha nang can gang ngoai
thuong cua Ha Lan truéce tinh hinh Dai suy thoai kinh thé gio.

Day la lan dau moét loai mo hinh md1 dugc gidi1 thiéu, bao gom
cac phuong trinh va dang thirc véoi cac tham s6 dugc udce luong .

m Nim 1939 Tinbergen xay dung mot mé hinh kinh té luong cho
nude My. Sau d6 kinh té lugng phat trién lan ra khap thé gidi.
Nam 1950, nha kinh té M¥ dugc giai thuong Nobel, Laurance
Klein dua ra m6 hinh Klein. Ong 14 chu tich danh du ctia LINK
PROJECT la du an du bao kinh té thé gigi thuong nién cua
LHQ, v&1 2 Trung tam xtr 1y dir li¢u va chay mo hinh vé1 quy mo
thé gidi - Trung tim Pensynvania (M¥) va trung tim Toronto
(Canada).
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1. Kinh té lwong 1a gi? «

KTL phat trién dya trén kién thire cta 3 linh vuc: Kinh té
hoc, Thong ké toan hoc va May tinh.

Kinh té hoc -

May tinh N2

D 11éu trong KTL la dir li€u thyc té€ trong san xuat kinh
doanh, trong quan 1y kinh t&, khac vé1 dir 1i€u trong thong ké
1a do thi nghiém

KTL c6 rat nhiéu phan mém chuyén dung. Do tién dung va hiéu qua cao nén sé& thuc hanh trén phan mém

EVIEWS 5.0. EVIEWS 5.0 chay trong méi trudng Windows nén c6 thé trao ddi dir liéu va két xuat két qua dé
dang sang cac khudén dang khac nhu EXCEL, Word.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Muc dich KTL?

Kinh té lwong nham:

Dinh luvong cac Duw bao Phan tich

quan hé KT kinh té chinh séach

(1) Tu s6 lidu kinh té udc luong cac tham s6 mo hinh, dinh
lwong cac quan hé kinh té

(2) Tt mo hinh du bao cho thoi gian tiép theo

(3) Tr m6 hinh mo6 phong phan trng cua cac chinh sach


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

2. M6 hinh kinh té va mé hinh Kinh té lwong

So sanh:
Q=¢c—-¢P (1)
Q=¢c—cP+e (2)

Mo hinh (1) mé ta quy luat nhu cau. Nhu cau s6 luong hang hoa Q
phu thudc vao gia hang hoa P. Gia P tang, Q giam.Quan h¢ gitta Q va P 1a
chinh xac hoan toan

M9 hinh (2) ciing phan anh quy luat nhu cau nhung quan hé giira Q va
P khéng chinh xac hoan toan ma c6 sai so € phu thudc vao gia tri P va Q
cu thé quan sat dugc.

M6 hinh (1) 1a mé hinh kinh té néi chung, mé hinh (2) 1a mé
hinh kinh té luong. M6 hinh KTL wéc lwgng tir cac so liéu lay
mau tr thuc té nén ludn co sai sd ngau nhién, con md hinh
kinh té chi cho biét quy luit chung

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CAUG BOOUG XARY DOMNG
YA AP DUING KINH TEA LOOING

Néu van deé 1y thuyét
can phan tich va cac gia
thuyét

Thiét 1ap MH toan hoc
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Thu thap s6 liéu

Uéc lugng cac tham so
Phan tich k&t qua

Du bao

Ra quyét dinh

ccccccccccccccccc
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SO PO CAC BUGC AP DUNG

Ly thuyét hoic gia thiét

M6 hinh toan kinh té

'

> M5 hinh kinh té hrong

v

Thu thép s6 liéu

U'éc lwgng tham s6

A

Kiém dinh gia thiét

\4

Dién dich két qua

{ ) l

A
A 4

Quyét dinh chinh sach [¢ Du bio
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viDU
PHAN TiCH TAC PONG CUA THU NHAP LEN TIEU DUNG TAI
CAC QUOC GIA VUNG PONG A — THAI BINH DUONG

NAM 1998

TRANG 1 11
https://fb.co

m/taili eudientucntt
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THU NHAP VA TIEU DUNG

BUOC 1: PHAT BIEU LY THUYET
Keynes cho rang:
Theo Qui luat tam ly co so, con nguo1 thuong sé
tang ti€u dung khi thu nhap cua ho tang 1én, nhung
khong nhiéu nhu 12 gia ting cua thu nhap.®
Vay Keynes cho rang xu hudng tiéu dung bién
(marginal propensity to consume-MPC), tirc ti€u
dung ting 1én khi thu nhap ting 1 don vi tién t&, 16n
hon 0 nhung nho hon 1, tirc 1a 0 < MPC <1

2 John Maynard Keynes, 1936, theo D.N.Gujarati, Basic Economics, 3™, 1995, trang 3.
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THU NHAP VA TIEU DUNG

BUOC 2: MO HINH TOAN

Dang ham don gian nhat thé hién moi quan hé giita
ticu dung va thu nhap, theo Keynes, 1a dang ham
tuyen tinh.

TDh=p,+pB,TN
Trong do B4, B, la cac tham so va 0 < 3, < 1.
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THU NHAP VA TIEU DUNG

BUOC 3: '
XAY DUNG MO HINH KINH TE LUQNG

Quan h¢ dung gitta TD va TN nhu sau
TD =B + B, TN+ u;

Trong do u; 1a sa1 s0
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THU NHAP VA TIEU DUNG

BUOC 4: THU THAP SO LIEU

DVT: ty USD

Québc gia Tiéu dung Thu nhap Québc gia Tiéu dung Thu nhap
Australia 289.35 372.72 | Macao 3.3185 6.4474
Cambodia 2.71132 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 08.827 | 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

Nguon: World Development Indicators 2001, WB.
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THU NHAP VA TIEU DUNG

BUOC 5: UOC LUONG HE SO

Dé udc luong cac hé so hoi quy, ching ta sir dung
phuong phap binh phuong toi thiéu thong thuong
(Ordinary Least Squares) va thu dugc két qua hoi quy
nhu sau:

TD= -6,27 + 0,709TN + u,

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

RZ=0,999
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THU NHAP VA TIEU DUNG

BUOC 6: KIEM PINH GIA THIET

Vi két qua hoi quy nhu trén:
Hay ki€m dinh 1y thuy€t tiéu dung bién cuia Keynes:
0<B,<1.
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THU NHAP VA TIEU DUNG

BUOC 7: DIEN GIAI KET QUA
Vi két qua hoi quy nhu sau:

TD= -6,27 + 0,709TN + u;

t [-0,859] [90,58]
Tieu dung tu dinh ciua cac quoc gia nay la -6,27 ty
UsD?
Hé s6 tiéu dung bién cia cac quoc gia trong khu vuc
nay la 0,709, tirc 1a tiéu dung tang 0,709 ty USD néu
thu nhap tang 1 ty USD.
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THU NHAP VA TIEU DUNG

BUOC 8: DU BAO VA PHAN TICH CHINH
SACH
Duw bao: Gia st vo1 mure thu nhap 1a 100 ty USD, thi
du bao vé chi tiéu nhu thé nao?

TD= -6,27 + 0,709*(100) = 64,63 (ty USD)
Phan tich chinh sach: Gia st chinh phu mot quoc
gia tinh dugc murc chi ti€u trung binh irng vo1 mot ty
1é that nghiép thich hop. Tim mitc thu nhap can
thiét?
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* Dir liéu cho nghién ciru kinh té lwong

* Dir liéu chéo: bao gom quan sat cho nhiéu don vi kinh té & mot thoi
dieém cho trudc.

* Dir liéu chudi thoi gian: baq gom cac quan sat trén mot don vi kinh
té cho trudc tai nhi€u thoi diem.

» Dir liu bang: 13 sy két hop giita dit liéu chéo va dit liéu chudi thoi
gian.

* Lugng bién roi rac hay lién tuc

. Lu’O’ng bién roi rac 1a mot luong blen c6 tap hop cac két qua co thé
dém duoc, chiém 1 vi tri trén truc so.

» Lwong bién lién tuc 12 mot lugng bién nhan két qua mot s6 vo han

cac két qua, chiém 1 khoang trén truc so.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chwong 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 l1a nghién ctru su phu thudc
ciia 1 bién (bién phu thudc) vao 1 hay nhiéu bién
khac (bién ddc 1ap), nham muc dich udc lugng
(hay du doan) gia tri trung binh cua bién phu

thudc trén co sé CAC gid tri biét trudc ciia Cac bién
doc 1ap.
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2.1.2. Sw khac nhau gitra cac dang quan hé
>Quan hé thong ké va quan hé ham so:
Y=aX+Dh

Ning suat laa = f(nhiét do, luong nang, mua, phan
bon...)

>Hoi quy va quan hé nhan qua:

Phan tich hdi quy khong doi hoi gitta bién phu
thudc va cac bién doc 1ap phai c6 mdi quan hé nhan
qua.
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> H6i quy va twong quan:
- Phan tich twong quan 1a do muc do tuyén
tinh giita hai bién; khong c6 su phan biét
gifra cac bién; cac bién c6 tinh chat doi
xurng.
- Phan tich hodi quy udc luong hodc du bao
mot bién trén co sd gia tri d3 cho cua cac
bién khac.
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2.2.M6 hinh hoi quy tong thé va héi quy mau
2.2.1. M6 hinh héi quy tong thé (PRF)

Vi du 2.1. Hoi quy tiéu dung Y theo thu nhap X.
Xet su phu thudc chi tieu cua mot gia dinh vao thu
nhap ¢ mot dia phuong co tong cong 40 ho gia
dinh. Ta duoc s6 liéu 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
)Y 325 462 445 707 678 690 685
E(Y/Xi) 65 77 89 101 113 115 137

CuuDuongThanCong.com
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Po thi phan tan

200 -
180 -
160 -
140 - 8
120 A
100 A @
80 1 8

60 A 8

40 T T T T T 1
40 80 120 160 200 240 280
Thu nhap

O OO0 O

Tiéu dung
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E(Y/X,) = (X)) = B, + B,X,
B,:1a he sO chan — tung do goc
B, : hé so goc - hé so do do doc dudng hoi quy
Vi du 6 ho gia dinh ¢6 murc chi tiéu 130 ta co:
130 =3, + 3,.180 + 15

115
Mo hinh hoi quy tong thé ngau nhién:

Yi= Pyt BXi + U

Ui:sail sO ngau nhién cua tong theé rng vo1 quan sat thir 1
U;: dai dién nhtrng nhan t6 con lai anh huong dén chi tiéu
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Sai s6 ngau nhién hinh thanh tir nhiéu nguyén
nhan:

- Bo s6t bién giai thich.

- Sai s6 khi do ludng bién phu thudc.

- Dang mé hinh hoi quy khong phu hop.

- Cac tac dong khong tién doan duoc.
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160
140
120
Tiéu
dung,100
Y
80

60

40

Y= BrtBoX L v

8

Yi=BrtPoXI+; °
TECX)=B X el °
i ! ;Y

P \
50 100 150 200
Thu nhap kha dung, X

250 X
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2.2.2. M6 hinh hoi quy mau (SRF)
Mo hinh hoi quy mau:

VN N

Y, =/, + /éz X,
Trong do
B, :uoc lugng cho [3;.

B, :Udc lugng cho B..

Yy  :U6c luong cho E(Y/Xi)

Mo hinh hdé1 quy mau ngau nhién

VN /N
CuuDuongThanCong.com https://fb.com/tailieudientucntt
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D

TDvs. TN
140

120 -

100 -+

60 . 1 1
50 100 150 200 250

Hinh 2.1. Mé hinh héi quy tong thé va mau tuyén tinh
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2.2.3. M6 hinh hoi quy tuyén tinh (LRF)
Hoi quy tuyén tinh Chl yeu cau tuyén tinh trong

cac tham sd, khong yéu cau tuyén tinh trong bién so.

* MO hinh 1
Y — ﬂl —+ ﬂ 5 — 4+ U i
14 X 14
la mo hinh tuyén tinh trong cac tham so6 nhung phi

tuyén theo bién so.
* M0 hinh

Y =B, +(1-8,) X +u,
14 m6 hinh phi tuyén trong cac tham so6 nhung tuyén
tinh trong bién so.
Hoi quy tuyén tinh theo OLS chi chap nhan dang md
hinh tuyén tinh trong tham so.
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2.3. Uéc lwong cac hé so ciia md hinh hoi quy theo
phwong phap binh phwong toi thiéu-OLS

2.3.1.Cac gia dinh ciia mo6 hinh héi quy tuyén tinh
co dién

Gia thiét 1:Cac bién giai thich 1a phi ngau nhién tuc 1a
cac gia tr1 cua chiung dugc cho trude hoac dugce xac
dinh.

Gia thiét 2: Ky vong cta yéu to ngau nhién u; bang 0,

tirc 1a: Efu,|x ]=0
Gia thiét 3: Cac u; co phuong sai bang nhau (phu’ong
sai thuan nhat) var [ui‘X i]: var uj‘X = 52

Vi# |
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Gia thiét 4: Khong co tu twong quan giita cac U

coM uiuj]=20 Vi ]

Gia thiét 5: Khong tu twong quan giira u, vo1 X
Cov (u;,X;) =0

Dinh ly Gauss-Markov

Vi cac gia dinh cua md hinh hoéi quy tuyén tinh
co dién, mo hinh hoi quy tuyén tinh theo phuong phap
binh phuong toi thiéu 1a wéc luong tuyén tinh khong
thién 1&éch tot nhat
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2.3.2. NOi dung cua phwong phap
Cho n quan sat cia 2 dai luong (Y;, X)) i =1,n
M6 hinh hoi quy mau ngau nhién

N

Y.=,6’1+,6;2Xi+ei
e. =Y. —Y,
e, =Y, —Y, =Y, —(B,+ B,.X,)= mn < 0

D
I

Y =Y, =Y, (B, +B,%X,)=0
e, =Y, -Y =Y (B, +pB,X,)=>0
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=> tim Y e;* => 0: Phuong phap binh phuong bé nhat

ZeiZZZ(Yi_/él_/ézxi)
Piéu kién dé phuong trinh trén dat cuc tr1 la:
ool n
2 oy (v, B, - B,X,)= 23 e, = 0
aﬁl i1 i=1
a(zn: ef) i '
Ki:i ):_22 (Yi_él_ézxiyi:_zz e;X; =0
oB, i=1 =1
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Giai hé phuong trinh trén dugec:

bo=Y - AX
SV X, -nXY v
ﬂAZZ |:nl -
X, -n(X) a3
dat xi:Xi—X_ ;yixi
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Thi du: Bang sau day cho so liéu vé muec chi tiéu tiéu dung (Y
— d6 la/tuan) va thu nhap hang tuan (X - $/tuan) cia mot mau
gom 10 ho gia dinh. Gi1a st X va Y quan h¢ tuong quan tuyén

tinh. Hay u6c lugng ham hoi quy cua 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:
n o n
Z Y X —n.X.Y Z XY,
4 i=1 i=1 A — N —
P, = = B, =Y — B X
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Giai:
3 Y, =1110; ¥ X, =1700; ¥ X[ =322000;% XY, =205500;

> X, 1700 1110

X = = =170; Y =
n 10 10

=111

Y Xy, =Y Y, X, -n.XY =205500-10%x170x111=16800
i=1

' - 2
Y X, =Y X, -n.(X) =322000-10.(170) =33000
=1

Z X
= : 16800 . - . =
B, = '=i _ =0,5091 B, =Y -p,X =111-0,5091(170) = 24,453
Z ) 33000
X.

Y =24,453+0,5091X

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Giatri 7, - 24,453 1a tung do goc, chi mirc tiéu dung trung
binh hang tuan khi ma thu nhap hang tuan bang O.

Giatri 5, = 0,5091 chira réng, x¢t cac gia tr1 cua X nam
trong khoang (80;260), khi thu nhap ting 1$/tuan thi chi tiéu
tieu dung cua mot gia dinh tang trung binh khoang 0,51
$/tuan.
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2.4. Phuong sai, sai so chuan ciia cac
woc lwgng, hé so xac dinh R2, hé so
twong quan r
2.4.1. Phwong sai va sai so chuan ciia
cac woc luwgng


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

Phuong sai Sai1 sO chuan

- 2 Z Xi2 2 - 2
Var(p,)=o0 . = —0 se(f,)=0. = [0
By nz Xi By By
- 2 1 2 " 2
Var(pg,) = Gﬁ;z = Z K o se(p,) = GﬂAZ = Gﬁz
Trong d6 : % = var (U;). Do o? chua biét
nén dung uwoc lugng cua no la S e
G " = '
n—-2
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TSS (Total Sum of Squares): Tong binh phuong tat
ca CAc sai léch gitra gid tri thuc té cua Y voi gia tri
trung binh caa nd. vss-y o -v) -y v -n(v)
ESS (Explained Sum of Squares): Tong binh
phuong tat ca cac sai 1éch giita gia tri ctia Y duoc
tinh theo mo hinh voi gla tri trung binh cua no.

ESS = 3 (Y, - Y)_(%)(Zx —n(x)z) ?
RSS (Residual Sum of Squares): Toéng binh
phuong tat ca cac sai léch gitta gia tri thuc té véi
gia tri Iy thuyét theo mo hinh cua Y.

2

RSS = 3 e’ = (Y, - Y:)
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TSS =ESS + RSS

CuuDuongThanCong.com
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2

ESS =Y (Y, -Y) = (£,) X x =(0,5091)" x 33000 = 8553,0327

TSS = > Y -n(Y) =132100-10(111) = 8890

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

> Y e’ RSS

]
o

n— 2 n— 2

12 336,9678
o = = 42,1210

10 - 2

ongThanCong.co
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i 322000
Var(p,) = 42,1210 = 41,1

10x 33000

. 42,1210
Var(pg,) = =0,001276

33000
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nz X.

1 2
¥ x
0'; = 4[41.1
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2.4.2. Hé s6 xac dinh R? va hé so twong quan r
Thwoce do do phu hop cua mo hinh doi voi dir licu
la R%,

Yi

Yi
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Hé so6 xac dinh

o ESS

T3S

8553,0327

8890

RSS
T3S

=0,9621
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Trong mé hinh 2 bién, ngudi ta chimg minh dugc rang

n
2 2 2
B, 2 X
2 i=1

R —

> v
i=1

=> C6 thé néi R2 phan anh ty 1é mo hinh Iy thuyét
phan anh thuc té.

* Tinh chat ciia R2

- 0< R2 <1.V6i R2=0 thé hién X va Y ddc 1ap thong

ké. R2 =1 thé hién X va Y phu thudc tuyén tinh hoan
hao.

- R2 khong xét dén quan hé nhan qua..
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Hé s0 twong quan r: Hé so tuong quan r do luong
murc O phu thudc tuyén tinh gitra 2 dai luong X va Y.
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Tinh chat ciia r:

-r>0: gitta X va Y c6 quan hé dong bién
—* 1. XvayY coquan h¢ tuyén tinh chat ché
r — 0: X va'Y ¢6 quan hé tuyén tinh khong chit ché
r<0: XvayY co quan h¢ nghich bién

- Hé s0 tuong quan c6 tinh chat doi ximg: ryy = lyy

- r doc lap voi géc toa do va cac ty 1€. Nghia la: voi a,

c>0,b,dla héing sO, va:

Thi @ Iy = Fyeys
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-Néu X, Y doc 1ap theo quan diém thong ké thi hé so
twong quan gitta chiing bang 0.

- rchi 1a dai lugng do su két hop tuyén tinh hay phu
thuoc tuyén tinh. r khong co y nghia dé mo ta quan
hé phi tuyén. : z

(Z XY, W

RzzKi=1 j =I’2

S x>y,
i=1 i=1

ryy = £ R; Iy va s cung déu.

r., =+/0,9621 = 0,9808
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2.5. Phan bo xac suat cua cac woc

. luong
Gia thiét 6: U; co phan pho1 N (0, 62)
Vi cac gia thiét néu trén, cac udc luong B B2 gd

cac tinh chat sau:

- Chung 1a cac udc luong khong chéch

- C6 phuong sai cuc tiéu

- Khi s6 quan sat dt 16n thi cac uéc lugng nay xap xi véi
gia tri thuc cta phan phoi

A

B, ~ N(,Bl,cf;) = Z = ~ N (0,1)
0[51
,éZ~N(ﬁ2,0;) :»zzﬂz_ﬁ2~|\|(o,1)
? o

CuuDuongThanCong.com
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2.6. Khoang tin cay ciia cac tham so
U6c lugng khoang cho hé s6 hoi quy véi muc
nghia o (do tin cay 1- a) nhu sau

B e (B —c;:B +¢&)

M

|
—
w
m
~—

=,

S

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tim khoang tin ciy 95% cua B, , B,

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

se(,) = \/var(%z) _ \/0,001276 ~0,03572
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e Vo1 df) tin cefly 05% thi t(n -2« /2)=1t(8;0,025) = 2,306
» Vay khoang tin cay cua 3, la
24,453+ 2,306x6,4109

hay o 6695 < s < 39,2365
» Vay khoang tin cdy cua f3, la

0,5091+2,306x0,03572
hay 0 4267 < p, <0,5015
Y nghia: Vi cac diéu kién cac yéu t6 khac khong thay
doi, khi thu nhap tang 1$/tuan thi chi tiéu tiéu dung
trung binh cua mot gia dinh tang trong khoang tur
0,4267 dén 0,5914 $/tuan
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2.7. Kiém dinh gia thiét vé hé so hoi quy

H,: B, =58
H, :B, =B

C6 3 cach dé kiém dinh gia thiét:

Céch 1: Kiém dinh t

Quy
Neéu
Neéu

B, - B,
SE (8,)

t =

tic quyét dinh

t
t

> t(n—2,a/2) thi bac bo HO'
= t(n—2,a/2) thi ta kh@ng thé bac bo HO'
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a/2

| %)

a/2

a/2

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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Cach 2: Phuong phap khoang tin cay
Gia str ta tim duoc khoang tin ciy cua i la:

p. € (,él — gi;,éi +e&) &= t(n—2,a/2)SE (Iéu)

vO1 muc y nghia o trung vo1 muc y nghia cua gt Hy
Quy tic quyét dinh

-Néu B, € (B,-¢,:8,+¢,) chap nhan H
-Néu B, 2 (B, -¢:8,+¢) bac bo H
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Cach 3: Phuong phap P-value

t = IBAi o IBi*

 SE (8),)
Tinh P(T > \ti\) = P
Quy tic quyét dinh

- Néu p < o : Bac bo H,,
- Néu p > a.: Chap nhan H,
(Phuong phap nay thuong dung khi tién hanh trén may vi tinh)
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Kiém dinh gia thiét B, = 0 voi gia thiét d6i B, # 0 voi muc y
nghia o = 5%.
B, =0,5091; se(f,)=0,03572

0,5091-0

0,03572

V61 muc y nghia a = 5% va bac tu do lan — 2 =8 thi
t(n-2;a/2 ):2!306

t>t, ... = Bacbo gia thiét H,

Y nghia: bién thu nhap thuc su c6 anh huong dén chi
tieu.
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2.8. Kiém dinh sy phu hop cita mé hinh — Dw bso

2.8.1. Kiém dinh sw phu hop ciia mé hinh

Kiém dinh gia thiét Hy: R2 = 0 v6i murc y nghia o hay
dotincay 1 - o

Xét thong ké

R*(n — 2)
E —

1- R’
Quy tic quyét dinh
- Néu F > F_(1,n-2): Bac bé H,
- Néu F <F_(1,n-2): Chap nhan H,
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Thong ké F
o=0,05

Mien bac bo

Mién chap nhan

v

F.(1,n-2)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Kiém dinh su phu hop ctia ham hoi quy véi muc ¥
nghia o = 5%.

2

R°(n-2) 0,9621(10 - 2
= ( ): ( ):203,08

2

1-R 1-0,9621

F 1;n-2)=F (1;8) = 5,32

0,05

F > F_(1,n-2): Bac b6 H,

Vay thu nhap thuc su tac dong dén tiéu dung.
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2.8.2. Du bao
Cho trudce gia tri X = X,, hdy du bao gia tri trung binh
va gia tri ca biét cia Y vo1 muc Y nghia o hay do tin
cay 1 - a.
YAi - lél + léz X,

* Du bao diém
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* Dw bao gia tri trung binh caa Y
E(Y/ X )e (Y, —&,;Y +&,)

Voi: g, = SE (Y )t

0 (n—-2,a/2)

SE (Y,) = \/Var (Y,)

Var (YAO):GA (—+ )
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* Dw bao gia tri ca biét cua Y
Y, e (Y, —&,;Y _+&.)

O o’ O

Voi. e, =SE(Y, - Y )t

(n=-2,al2)

Vo

SE (Y, —Y,) = \/Var (Y, - Y,)

1 (X - X,)

Var (Y, -Y )=6 (1+—+

n Z xi2
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Hay du bao gia tr1 trung binh cua chi ti€u cho tiéu dung khi
thu nhap 6 mirc 100$/tuan véi hé so tin cay 95%.

Y, e (Y, — ;Y _+&)

0 o'’ o

g = SE(Y, - Y )t

0 (n—2,a12)

N

SE(Y, -Y,) = \/Var(Yo -Y,)

o 2
i 1 (X = X )
Var(Y, -Y, ) =36 (1+—+ o)

n Z xf
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Hay du bao gia tr1 trung binh cua chi tiéu cho ti€u dung khi
thu nhap 6 mirc 100$/tuan véi hé so tin cay 95%.

Y. = B, + B, X =24,453+0,5091x100 = 75,363

Var(Y.) = 42,1210

1

(100 -170)

2

10

se(Y ) = \/Var(@O) _ 3,2352:t

_|_

33000

75,363+ 2,306x%x3,2352

67 903 <Y <82.82

(n=2;al

2)

=10,4664

= 2,306
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@NH TE LUONG

Chwong 3: &
MO RONG MO HINH
HOI QUY 2 BIEN
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3.1. M6 hinh hoi quy qua goc toa do
MO hinh ho1 quy tong thé:
E(Y / X )= p8_X.

Y. = B,X .+ u,
Mo hinh hoi quy mau ngau nhién: Y, =
. > XY,
£B. =
A 2
~ O
Var (5,) = o



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

3.2. M6 hinh tuyén tinh logarit (log-l0g)

Y. = g, X /e"
MHHQTTNN: InY =1In g + p,In X, +u,

any s, Y4 g

— <> —
dX X dX X

dY/
D dy X

B, = = E =
? dx/ " dx Y
X

Vidu: Iny =2-0,75 In X, + u,
Khi gia tang 1% thi luong cau clia loa1 hang hoa nay

S€ glam 0’750430:m
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3.3.. M0 hinh ban logarit
3.3.1. M0 hinh log-lin
MO hinh ban logarit co dang:
INY; =P, + B, X + u;
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7 _d(InY)_(l/Y)dY _dY/Y
e X X

Thay doi twong d6i cia bién phu thudc (Y)

P, =
Thay doi tuyét doi ctia bién doc 1ap (X)

Néu nhan thay doi tuong d6i cua Y I1én 100 thi B,
(B2>O) s& 14 toc do tang truong (%) cua Y d(n vo1 thay
doi tuyét doi cua t. Néu B, < 0 thi B, 1a toc do giam
sut.
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Vi du 3.1: Tong SP noi dia tinh theo gia nam 1987 cua
MY 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
37/60.3
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 qua hoi quy nhu sau:
Y = 8,0139 + 0,0247 t
GDP thyc ting véi toc d0 2,47%/nam tr 1972-91.
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* M6 hinh xu hudng tuyén tinh:
M0 hinh:

‘ Y =Py + Bt + U
Ttc hoi quy Y theo thoi gian, va phuong trinh trén
duoc goi 1a moé hinh xu huéng tuyén tinh va t duoc
g0i 1a bién xu hudéng.
Vi s0 liéu & VD 3.1,dat Y=RGDP, ta c6 két qua:

Vo

Y. = 2933 ,054 + 97,6806 t

MO hinh nay duogc giai thich nhu sau: trong gial
doan 1972-1991, trung binh GDP thuc cua My tang
vo1 toc do tuyéet do1 97,68ty USD/nam.
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3.3.2. M0 hinh lin-log
M0 hinh lin-log cho biét su thay doi tuyét doi ctia Y
khi X thay doi 1%.

dy
Y =B, +8,InX +u Y
Z : X .
Nhu vay néu X thay d61 0,01 (hay 1%) thay doi1 tuyét
doicua Y sé 1a 0,010,.

Vi du 3.3. 1ay bai tip 3.2, ta c6

Y = 265678 .7 + 24994 .111In X +u.
,=24994.11 c6 nghia la trong khoang tho1 gian
1970-84, luong cung tién ting 1én 1%, sé& kéo theo su
gia tang binh quan cua GDP la 249,94 tri¢u USD.
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3.4. M0 hinh nghich dao
Cac moO hinh c6 dang sau duoc goi la mO hinh

nghichdéo:yi - B, + B, i+ u
X

MO hinh nay phu hop cho nghién ctru duong chi
phi don vi, duong tiéu dung theo thu nhap Engel
hoac duong cong Philip.


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

“KINH TE LUONG
Chwong 4: MO HINH HOI QUY BOI
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4.1. M6 hinh hdi quy tuyén tinh 3 bién
Mo hinh ho1 quy tong thé

E(Y /X, X,)=p8,+B,X, +B.X

Mo hinh hoi quy tong thé ngau nhién:
Yi= B+ B, X+ By X5+ U,

U:: sail sO ngau nhién cua tong thé

4.1.1. Uérc lwgng cac tham so ciia mo hinh (OLS)
Cho n quan sat cua 3 dai luong Y, X, X3, ky hiéu quan
sat thir i [a Y;, X,;, va Xa;.

e =Y -V, sals0cuamau ing vGi quan sat thir i
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i min
3 X,) —
/é _/ézxzi_ﬂs
ZZZ(Yi_ 1
€,
Q=2

=0
) =
A —,33)(3'

lé _ﬂZXZi

(Yi_ 1

— ZZ

N

dQ

=0
) =
3 X (=X,

X .—,33)(3')

A_IBZ 2

- B,

(v,

:22

dg,

dQ

=0
) =
A '(_X3|

X .—,33X3|)

A _182 2

- B,

(Y,

:22

dj,
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4.1.2. Phuwong sai cua cac woc lugng

1 X_ZZZX;JFX_;ZX —2XXZX2I . ,

Var (B,) = (—+ — Jo
N Z Xziz X3i_(z X2iX3i)
2
X Z X,
| 2
Var (f5,) = ) A o
Z XZiZ Xai — (Z X2iX3i)
2
R X
Var (p.,) = Z a 02

Z XZZiZ X _(Z X2| 3|
Do, *1a phuong sai ciia u; chua biét nén trong thyc té
nguo1 ta dung woc lugong khong chéch cua no:

Loxe @-ROY Y,

O

hanCung.corrn 3 n 3 https://fb.com/tailieudientucntt
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1 4

4.1.3. Hé s6 xac dinh va hé so xac dinh hiéu chinh

Heé so xac dinh R? Z .
,  ESS RSS >
R = - 1- - 1-
TSS TSS S
2. Y
=1

DB VX ALY VX,
>V,

MH hoi quy 3 bién  R°

8.2
2 (n - k)

y.
2 (n-1)

om/tailieudientucntt

Heé so xac dinh hi€u chinh
Vo1 K 1la tham so ciia mo hinh,
ke ca hé so tu do

R° =1
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Moi quan hé giita R2va R’

— n -1
R°=1-(1-R?)
n — k

Nguoi ta dung R * dé xem xét viéc dua thém 1 bién vao
mo hinh. Bién m&1 duwa vao mo hinh phai thoa 2 diéu
kién:

-Lam R ting

- Khi kiém dinh gia thiét hé so ctia bién nay trong mo
hinh vé1 gid thiét H, thi phai bac bo H,,.
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4.1.4. Khoang tin cay ciia cac tham so
Khoang tin cdy cua tham so ; vo1 muc y nghia o hay
do tin cay 1- o

B, (B, —e,:8, +&,)

g, = SE (/Bi)t(n—B,a/Z)
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4.1.5. Kiém dinh gia thiét
* Kiém dinh gia thiét Hy: g = g

A *

ﬂi_ﬂi
SE (.)

. =

Nguyén tic quyét dinh:
Néu t > t(n 3 OL/2) hOéC t < 't(n 3’(1/2) . béC bé HO
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* Kiém dinh gia thict dong thoi bang khong:
Hq: B, = B = 0; (Hy: it nhat 1 trong 2 tham s6 khéc 0)

_ R°(n — k)
@a-— R*)(k —1)
Nguyén tic quyét dinh:

- F > F_(2, n-3): Bac bo Hy: M6 hinh phu hop
- F <F_(2, n-3): Chap nhan H,: M6 hinh khéng phu
hop
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4.2. M6 hinh hoi quy k bién
MO hinh ho1 quy tong the

E(Y /X, .. X )=pB,+B, X, +.+0 X

ki

MO0 hinh ho1 quy mau ngau nhién:

N

YAi=,8A1+,BAZX2i+...+,Bkai+e
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4.2.1. Uéc lwong cac tham so ctiia mo h‘lnh2 (OLS)

Zeizzz(Yi_lél_ﬂAzxm_lb;sxsi_"'—ﬂAkai) = min

i=1

=,
o> e, )

i=1A :_22(Yi_ﬂAl_/ézxzi_'BASsXSi_'"_'ékxki):O
op, i=1

L
az ei n

2 (Y B = B X m By Xy — e = B X X, = 0
op, i=1

o
82 ei n

izlA =—22 (Yi—,él—,ézxzi—,égxgi_-"_Iékxki)xki:O
op, i=1
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4.2.2. Khoang tin cAy ciia cac tham so, kiém dinh
cac gia thiét hoi quy
* Khoang tin cay cac tham so
ﬂie(,éi—gi;,éi+gi) & = Sk (Iéi)t(n—k,a/z)
* Kiém dinh gia thiét
Kieém dinh gia thiet Hy: g = g,
_ ﬂ/\i o ﬁi*
SE (8,)

Nguyén tic quyét dinh:
Neu t > t(n k OL/2) hoaC t < 't(n k OL/Z) baC bO HO
Néu - t(n K.0/2) = < t < < tnka2) chap nhanHO

t
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4.2.3. H¢ s0 xac dinh va kiém dinh sy phu hep cia
MmO hinh
R® = 'BZZ i%ai T '832 YiXagi © o ﬂkZ YiXy
>V

= n -1
R°=1-(1-R")

n — Kk
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Kiém dinh su phu hop ctia mo hinh tire 1a kiém dinh
gié thiét dong thoi bang khong:

lo: B> = B3 =...= B, =0; (Hy: it nhat 1 trong k tham s6
Khac 0)

R°(n — k)

(1 - Rk —1)

Nguyén tic quyét dinh:
Néu F > F_ (k-1, n-k): Bac bé H,: M6 hinh phu hop
Néu F <F_(k-1, n-k): Chap nhan H,: M6 hinh khong
phu hop
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KINH TE LUONG

CHUONG V HOI QUY VOI BIEN GIA
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5.1. Sir dung bién gia trong mé hinh hoi quy

Vi du 5.1: Xét sy phu thudc cua thu nhap (Y) (triéu
dong/thang) vao thoi gian cong tac (X) (nim) va noi
lam viéc cta ngudi lao dong (DNNN va DNTN).

Z = 1: lam trong DNNN va Z =0: lam trong DNTN
Trong d6 Y va X 1a bién s6 lugng, con Z 14 chi tiéu
chat lugng cho biét cd hay khong mot thudc tinh nao

d6. Z duoc goi la bién gia trong mo hinh
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E(Y/IX,Z) = By + B X, + BoZ, (5.1)
E(Y/X,Z=0) = B, + B,X; (5.2)
E(Y/X,Z=1) = B, + B,X; + By (5.3)

(5.2): mirc thu nhap binh quan thang cua ngud1 lao

dong ta1 DNTN khi c¢o6 thot gian cong tac 1a X nam.
,53 - 04 :2nguoilco cung thoi gian cong tac thi
trung binh mtc thu nhap cua nguot lam ta1t DNNN cao

hon ngudi lam tai DNTN 0,4 triéu dong/thang.
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ECY/X,Z) = By + B, X; + B3Z;

,
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x,

Hinh 5.1
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E(Y/IX,Z) = By + BX; + BsZi + By XiZ;
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Vi du 5.2: Xét sy phu thudc cua thu nhap (Y) (triéu
dong/thang) vao thoi gian cong tac (X) (nim) va noi
lam viéc cua nguodil lao dong (DNNN, DNTN va
DNLD)

Z;=0 pham tru

Z, =0 CO SO

Pé lugng hod chi tiéu chat lugng trén, ta phai ding 2
bién gia Z, va Z,.

1 e DNNN 1 e DNTN

Z, =1 Z, =1

1i 21

10 ¢ DNNN 0 ¢ DNTN
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E(Y/X,Z1,22) = By + X + Py + Pualy;
E(Y/X,Z21=0,22=0) = 3, + B,X
E(Y/X,Z1=1,72=0) = B, + B,X; + B
E(Y/X,Z1=0,Z22=1) = 3, + B,X; + B3,

B, = 0,4 :@2nguolcocung th0’1 gian cong tac thi
trung binh mtrc thu nhap cua nguoi lam ta1 DNNN
cao hon nguoi lam tai DNLD 0,4 triéu dong/thang.

B, = —0,2 :2nguolco cung thot gian cong tac thi
trung binh murc thu nhap cua nguoi lam ta1 DNTN
thap hon nguoi 1am tai DNLD 0,2 triéu dong/thang.
Luu y: Mot chi tiéu chat lwong co m pham tru khac
nhau thi ta phdi dung m-1 bién gid dé lwong hod cho
chi tiéu chat luong do.
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Vidu 5.3. tiép vi du 5.2, thu nhap con phu thudc vao
trinh d0 nguo1 lao dong (tir da1 hoc tré 1én, cao dang
va khac)

1: néu trinh d6 tir dai hoc trd 1én

Dy =+ '
- 0: n€u khong

D. -< 1L néu trinh d6 cao dang
- - 0: néu khdng co trinh do cao dang
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Tong quat: so bién gia dua vao mo hinh phu thudc
vao so bién dinh tinh va s6 pham tri ¢ & mdi bién
dinh tinh. SO bién gia dua vao mo hinh co thé dugc
xac dinh theo cong thirc sau:

n=Z(ni—1)

Trong do: n — s0 bién gia duwa vao mo hinh; k — s0 bién
dinh tinh; n; — s6 pham tru cua bién dinh tinh thur 1.
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5.2. Sir dung bién gia trong phan tich mua
Z = 1, néu quan sat trong mua, va Z=0 néu quan sat
khong nam trong mua.
Tur thang 1-6: trong mua, Thang 7-12: ngoai mua.
Y: chi tiéu cho quén a0, X: thu nhap kha dung
- Néu yéu t6 mua chi anh huong dén hé so chin

Y =B, + B, X +B,Z
- Néu yéu to mua co anh huong dén hé s6 goc thi

Y. =B, +B,X +B.Z +B,X.Z
Mo hinh sau c6 tinh tong quat hon. Thong qua viéc
kiém dinh gia thiét chung ta sé& biét duoc hé s goc nao
cO V nghia.
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5.3. Kiém dinh sw on dinh cau tric ciia cac mé hinh
hdi quy bang bién gia

Vi du 5.4. Cho s0 liéu tiét kiém va thu nhap ca nhan &
nudc Anh tir 1946-63 (tri€u pounds)

TK | Tiét kiém Thunhdp TK I Tiét kiem Thu nhap
1946 0.36 8.8 1955 0.59 15.5
1947 0.21 9.4 1956 0.9 16.7
1948 0.08 10 1957 0.95 17.7
1949 0.2 10.6 1958 0.82 18.6
1950 0.1 11 1959 1.04 19.7

1951 0.12 11.9 1960 1.53 21.1
1952 0.41 12.7 1961 1.94 22.8
1953 0.5 13.5 1962 1.75 23.9
1954 20,43, 14.3 19637+ . 1.99 25.2
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Ham tiét kiém ,
Thoi ky tai thiét: 1946-54

Y =a +a,X +V
Thoi ky hau tai thiét

Y = A +4,X. +¢

cO cac truong hop sau xay ra:

{a1=/11 o, = A, o, = A
a, =4, a. = A a. = A

2 2 2 2

0517&/11

94

7&/12
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Ching ta kiém tra xem ham tiét kiém c6 bi thay doi
cau tric giira 2 thoi ky hay khong. Ching ta xét ham
tiét kiém tong quat cua ca 2 thoi ky:
Y. = B+ B, X +B.Z +B,XZ +e
Voin=n; +n,
Trong d6 Z = 1: quan sat thudc thoi ky tai thiét
Z =0 : quan sat thudc thoi ky hau tai thiét

* Kiém dinh gia thiét Hy: B4=0

Néu chap nhan H,: loai bé Z ra khoi md hinh

* Kiém dinh gia thiét Hy: B,=0

Néu chap nhan H,: loai bo ZX; ra khéi mo hinh
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Tir s0 liéu & bang ta ¢ két qua hdi quy theo mo hinh
nhu sau:

Y =-1,75 + 0,15045 X +1,4839 Z -0,1034 X Z +e

t= (-5,27) (9,238) (3,155)  (-3,109)
p, = (0,000) (0,000) (0,007)  (0,008)

Két qua trén cho thay ca tung do goc va hé so goc
chénh l¢ch déu co y nghia thong ké. B1éu d6 chirng to
rang cac hoi quy trong hai tho1 ky 1a khac nhau.
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Tir két qua trén, chung ta c6 thé tinh hdi quy cho 2
tho1 ky nhu sau:
Thoi ky tai thiét: Z =1

Y =-1,75 + 0,15045 X  +1,4839 - 0,1034 X +e.

Y. = -0,2661 + 0,0475 X . + ei
Thoi ky hau tai thiét: Z =0

Y =-1,75 + 0,15045 X  +e
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Tiét kiém

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

Y. =-0,2661 + 0,0475

Thu nhap

-0.27

-1.75

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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5.4, Ham tuyén tinh tirng khicYX

Vi du 5.5: San lugng dudi X*, thi chi phi hoa hong
s€ khac voi1 khi san luong trén X*.

Ham hoi quy sé co dang:

Y= B, + B, X. + (X —X )Z +u,

Y: Chi phi; X: san luong;
X*: g1a tr1 ngudng san luong

(1:X > X~
1i *

0: X. < X
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Trong d6 tong SL lam thay doi do doc (X*) 1a 5500
tan

X 250 414 034 778 1003

_ 10000 2000 3000 4000 5000

P 1839 2081 2423 2734 2914

SL | 6000 7000 8000 9000 10000

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

(-0,824)  (6,607) (1,145)
0,9737 X* = 5500

ccccccccccccccccc

O N O

. [

t
RZ
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Luwu y: Néu bién phu thudc 12 bién gia:

Néu ta cO mdt bién phu thudc 1a bién gia tirc 1 bién
chi nhan hai gia tri 0 va 1. Chiing ta khéng thé stir dung
phuong phap binh phuong bé nhat (OLS) dé udc
lwong ham hoi quy ma phai dung cac phuong phap
khac dé uéc lwong nhu:

-M®6 hinh x&c suat tuyén tinh (LPM)

-M0 hinh Logit (Logit model)

-M0 hinh Probit (Probit model)

-M0 hinh Tobit (Tobit model)
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CHUONG VI
PA CONG TUYEN
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6.1. Ban chat ciia da cng tuyén
Khi 1ap mo hinh ho1 quy boi

Yo =B+ B, X+ B X+ + B Xy

C6 su phu thudc tuyén tinh cao giita cac bién giai
thich goi 1a da cong tuyén.
a. Pa cong tuyén hoan hao
Ton tai Ay, Ag,... A, khong dong thdi bang 0 sao cho
AoX, + A X+ A X =0
b. Pa cong tuyen khong hoan hao
AoX, + A X+ L AX +Vi=0
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khong cé da cong mj.réﬂ da cong tuj.réﬂ thﬁp

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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da céng tuyen hodn hio

da cong tuyen rat cao

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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6.2. Udc lwong cac tham so khi co da cong tuyén
,é B Z inZiz sti _Z in3iZ X,i X3
2 Z Xzziz Xs’zi - (Z X2iX3i)2
Néu X, = AXqi => Xpi = AXg

ﬁ,\ lz yXZX _ZZ y|XSZX3| 3i O
2 /1 Z SiZ X:ai_’1 Z BiZ X3i O

=>

=> khong xac dinh duge £, 4.


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

Mot s6 nguyén nhin gy ra hién twong da cong
tuyén

- Khi chon cac bién ddc 1ap moi quan c6 quan hé nhan
qua hay c6 tuong quan cao vi dong phu thudc vao
mot diéu kién khac.

- Khi s6 quan sat nhé hon so bién doc 1ap.

- C4ch thu thap mau.

- Chon bién X; c6 dd bién thién nho.
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6.3. Hiu qua ciia da cfng tuyén

- Uébc lugng cac hé so khong hiéu qua do phuong sai
cua uoc luong 1on.

- Khoang tin cay cua cac udc luong rong

- Ty s6 t. khong c6 y nghia

- R? 16n nhung t nho

- Cac udc lugng OLS va sai so chuan cua ching tré
nén rat nhay voi nhitng thay doi nho cua dir liéu

- Dau cac udc luong ctia cac hé so hoi quy co thé sai

- Thém vao hay bét di cac bién cong tuyén vai Cac
bién khac, mé hinh sé thay doi vé dau hoic thay doi
vé do 16n clia cac udc luong.
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6.4. Cach phat hién da cong tuyén
6.4.1. R? 16n nhwng ty so t nhé
0.4.2. Twong quan cap gitra cac bien giai thich cao

S (X, - X)NZ,-2)

S (X, - x)(z, - 2)°
Trong d6 X, Z 1a 2 bién giai thich trong mo hinh

Ny =



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

6.4.3. Sir dung mo hinh hoi quy phu

N

Xyy=Bi+ By Xyt + B X

Hy: R2=0
Rz(n — m )

F —
(1— R°)Y(m —1)
Néu F > F_(m-1,n-m): bac bo Hy => c6 da cong tuyén
Neu F <F_(m-1,n-m): chap nhan H, => khong c6 da
cong tuyén
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0.4.4. St dung nhan tir phong dai phwong sai (VIF)
D061 v61 ham ho1 quy 2 bién giai thich, VIF dugc dinh
nghia nhu sau:
1
1-r,)
Doi véi trudng hop tong quat, co (k-1) bién giai thich
thi:

VIF =

1

VIF = .
(1-R)

R.Zj: la .g@é tri R? trong ham hoi quy cia X; theo (k-1)
bi€n giai1 thich con lai.

Thong thuong khi VIF > 10, thi bién nay dugc coi la
cO cQng tuyen cao
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6.5. Bién phap khic phuc

6.5.1. Dung thong tin tién nghiém

Vi du khi hdi quy mo hinh san xuat Cobb-Douglas
Y = AL 7°K “ze"

LN(Y)=B, + BoIN(K)+ BIn(L;) +u
Co thé gap hién tuong da cong tuyén do K va L cung
tang theo quy mo san xuat. Néu ta biét 1a hidu suat
khong doi theo quy mo tirc 1a B,+P5=1

Ln(Y;)=P; + B,In(Kj)+ (1-B,)In(Ly) +u;

Ln(Y;) —Ln(Ly) = B, + BolIn(K;) - In(Ly)] +u;
=> mat da cong tuyén (vi day la mo6 hinh ho1 quy don).
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6.5.2. Loai trir mt bién giai thich ra khéi mé hinh
B1: Xem cip bién giai thich ndo c6 quan hé chit ché
B2: Tinh R2 d6i vdi cac ham hdi quy: ¢6 mit ca 2
bién; khong c6 mat mot trong 2 bién

B3: Loai bién ma gia tri R? tinh dugc khi khong co
madt bien d6 1a 16n hon.

6.5.3. Bo sung thém dir liéu hosic chon mau méi
6.5.4. Dung sai phan cap 1

(Phuong phap nay chi 4p dung cho chuodi thoi gian)
Vi du 6.1. xem xét da cong tuyén trong mo hinh tir s6
li¢u o file “ ”
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KINH TE LUONG

CHUONG VII PHUONG SAI THAY DOI
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7.1. Ban chat ctia phwong sai thay doi

Gia dinh ctia mo hinh hoi quy tuyén tinh c6 dién 1a
phuong sai cta sai so hoi quy khong doi qua cac quan
sat. Trong thuc té sai sO hoi quy co thé tang 1én hoic
giam di khi gia tri bién doc 1ap X ting 1én => Phuong
sai thay doi.
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Mat do
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Mat do
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Nguyén nhin phuong sai khong dong nhat:

-Goi Y 12 s6 phé pham trong 100 san pham cua mot
tho hoc viéc, X 1a s6 gid thue hanh. Khi s6 gio thuc
hanh cang 16n thi s6 phé pham cang nho va cang it
bién dong. Chung ta c6 trudng hop phuong sai giam
dan khi X ting dan.

- Khi thu nhap (X) tang thi chi tiéu cho cac mat hang
xa Xi ting va muc bién ddng cang 16n. Chiing ta c6
trudng hop phuong sai ting dan khi X tang dan.

- Khi cai thién phuong phap thu thap so liu thi
phuong sai giam.
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- Phuong sai cua sai so tang do su xuat hién cua diém
nam ngoai, d6 1a cac trudng hop bat thuong voi dir
liéu rat khac biét (rat 16n hoic rat nho so véi cac quan
sat khac).

- Phuong sai thay doi khi khong xac dung dang mo
hinh, néu mot bién quan trong bi bo sét thi phuong sai
clia sai so 16n va thay doi. Tinh trang nay giam han
khi dua bien bi bo s6t vao mé hinh.
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7.2. Hé qua ciia phuong sai thay déi khi sit dung
woc hrong OLS

- C4c udc lugng binh phuong bé nhat van la udc
luong khong chéch nhung khong phai la véc luong
hiéu qua (udc luong cd phuong sai nho nhat).

- Udc luong cua cac phuong sai sé bi chéch, do dé cac
kiém dinh mutc Y nghia va khoang tin ciy dua theo
phan phoi t va F khéng con dang tin cay nifa.
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7.3. Uéc lwgng binh phwong toi thiéu c6 trong so
(WLYS) (SGK)

7.4. Cach phat hién

7.4.1. Ban chat ciia van dé nghién ciru

Nghién ctru dit liéu chéo vé chi phi va san lugng cla
cac doanh nghi€p c6 quy mo khac nhau.

7.4.2. Phwong phap do thi

Xét dd thi ctia phan du theo gia tri Y hodc X.
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7.4.3. Kiém dinh Park

B1: Uéc lugng hoi quy goc du c6 ton tai phuong sai
thay doi.

B2: Tinh Lne2 tir e; cia md hinh hdi quy goc

B3: Udc luong mo hinh: Lne? = B, + B,LnX; + v,

X: 1a bién giai thich cia mé hinh hoi quy goc. Trong
mo hinh da bién sé& tién hanh hoi quy Lne2, theo ting
bién X, hoic co thé sir dung Yi-hat lam bién giai
thich.

B4: Kiém dinh gia thiét H,: B,=0 : Khong c6 hién
twong phuong sai thay doi.

VD: , cO su lién h¢ gitra
Lne? va InX: trong mo hinh: Lne?=-8.53+2,58L.nX;
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7.4.4. Kiém dinh Glejser

B1: Uéc lugng hoi quy goc du c6 ton tai phuong sai
thay doi.

B2: Udc lugng cac mo hinh:
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X: 1 bién giai thich ciia mé6 hinh hoi quy goc. Trong
m6 hinh da bién sé tién hanh hoi quy |ei| theo ting
bien Xi.

B3: Kiém dinh gia thiét H,: B,=0 : Khong c6 hién
twong phuong sai thay doi.

VD: , CO hién tuong
phuong sai thay d6i do chung ta bac bo H, trong 2
treong hop sau:

e,|= —0.17 +0.046 X, + v,

e,|= —1.07 +0.423 \/X, + v,
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7.4.5. Kiém dinh White
Xét mo hinh hoi quy 3 bién:
Yi= Byt BoXy + BaXy + 8
Buwoc 1: Udc lugng phuong trinh trén, thu dugc e,
Bwéc 2: U6c lugng mo hinh sau:

2 2 2
€. :a1+a2X2i+a3X3i+a4X2i+a5X3i+a6X2iX3i+v.

Phuong trinh trén c6 thé c6 s6 mil cao hon va nhat
thiét phai c6 hé s6 chan bat ké mo hinh hdi quy goc ¢o
hé s6 chin hay khong. R? 1a hé so xac dinh thu duoc
tor phuong trinh trén.
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Buéc 3: Kiém dinh gia thiét Hy: Phuong sai ctia sai s6
khong doi.

- Néu n.R2 < y2 véi bac tu do p-1 (hé s6 ciia mo hinh
trén) => chap nhan H,,

-Néu n.R2 > 42 : Bac bd H,, tirc phuong sai cua sai SO
thay doi.
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Vidu /.1. St dung file

Ttr s6 lidu trén, Eviews cho ta két qua

Y =-1.5999 + 0.409704* X, + 1.460808* X, + ¢,
Tu phuong trinh trén ta thu dugc e,

Tién hanh hoi quy

2 2 2
B :a1+0¢2X2i+a3X3i+a4X2i+a5X3i+a6X2iX3i+v

Ta thu duoc két qua:
=>n.R? = 50x0.294004 = 14.7002

Ma X 005 (9) = 11.1 => Bac bo H,, tirc phuong sai cua
sai s6 thay doi.
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LDependent Yarnable: B2
hethod: Least Squares

Date: 0822006 Time: 211k

sample: 150
Included observations: Sl
Warlable Coefficient  Std. Error t-Statistic Frob.
C 36060149 90513668 0042668  0.9660
# -b.b4E5E S B197Y -08s531s [0.35954
#a 4781945 004095 1257052 0.2154
(A 0234514 0138770 1.727294  0.0911
(A -7 4498671 4 830027 -1.8a0745 01261
EARAC 0175746 0722458 0243267 0.808Y
F-=quared 0294004 Mean dependent var f9.812707
Adjusted R-squared 0213777 5.0 dependent var 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.bbdbE
Durbin-WWatson stat 2. 0B84 U007 35T

ccccccccccccccccc

Frob(F-statistic)

m/taili eudientucntt
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7.4.6. Kiém dinh Goldfeld-Quandt

Budc 1: Sap xép cac quan sat theo thir tu ting dan vé
gia trj cua bién X.

Budc 2: Bo ¢ quan sat & giita: ¢ =4 néun =~ 30, ¢ =10
néu n = 60.

Va chia s6 quan sat con lai thanh 2 nhém, mdi nhoém
co (n-c)/2 quan sat.

Bude 3: Udc lugng tham so cia cac hoi quy doi voi
(n-¢)/2 quan sat dau va quan sat cudi, thu dugc RSS1
va RSS2, véi1 bac tu do 1a (n-c)/2-k.
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7.4.6. Kiém dinh Goldfeld-Quandt (tt)

Buoc 4: Tinh:
RSS
df
F j—
RSS |
df

Budc 5: Quy tic quyét dinh

H,: Phuong sai ctia sai s6 khong doi.
- F = F(df,df): Bac bo H,

- F < F(df,df): Chap chap H,
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Cac kiém dinh khac:

- Kiém dinh twong quan hang ctia Spearman
- Kiém dinh Goldfeld-Quandt

- Kiém dinh Breusch-Pagan-Godfrey
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7.5. Bién phap khiic phuc
7.5.1. Néu da biét 82
S}"l: dung phuong phap binh phuong nho nhat cé trong
SO
7.5.2. Néu chwa biét 82,
Xét phwong trinh: Y. = g+ g, X . + u,
Gia thiét 1: Phuong sai cua sai so ty 1& vdi binh
phuong bién giéi thich
E (u, ) = 5 X .

Chia ca hai vé cua mo hinh goc cho X,

Y, A u, B

+,6’2+—_=
X . X . Xi X

+ f, + V.
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Ta chirng minh dugc:
2 u i 2 1
E(v,)=E(—) =
X X
Nhu vay phuong trinh khong con hién tugng phuong
sa1 thay doi la:
Y.
— = £y + [, + V.
X, X,

E(uiz): S’

2

Luwu ¥: trong phuong trinh trén, hé so chin chinh 13 hé
s0 gbc ciia mo hinh hdi quy goc, va nguoc lai. Dé trd
lai mo hinh hoi quy goc ta phai nhan 2 vé cia phuong
trinh trén vo1 X.
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Gia thiét 2: Phuong sai cua sai so ty 1& v4i bién giai
thich E(u’) =06"X%,
Chia ca hai vé cua mo hinh goc cho +/ X,

Wl s s, A,
TR TR T v U

Va ta coO:

2 ui 2 1 2 2
E(v') = E( - —E@U’)=0

)
A/ X X
Nhu vay phuong trinh trén khong con hién tuong
phuong sai thay doi, co thé ap dung OLS dé¢ tim cac
tham so ho1 quy.
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Lwu y: Phuong trinh trén khong c6 hé s6 tu do nén ta
phai str dung mo hinh hoi quy di qua goc toa do dé
udc lwong cac tham so, sau d6 nhan ca 2 vé voi/ X |
dé trd lai mo hinh ban dau.

Gia thiét 3: Phuong sai cua sai so ty 1& véi binh
phuong gia tri trung binh cua Y

E(u’) =68 [E(Y)]
Ta bién doi nhu sau
Yo B BX.u B BLX
+ +

_ . _
E(Y) E(Y) E(Y) E(Y) E(Y) E(Y)

+Vi


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

Va
2 u i 2 1 2 2
E(v ) = E( )? = ~E(u’)=9¢
E(Y,) [E (Y,)] |
Nhu vay phuong trinh trén khong con hién tuong
phuong sai thay d6i, théa man cac gia thiét ctia mo
hinh hoi quy tuyén tinh c6 dién va ta c6 thé ap dung
OLS dé tim cac tham s6 hoi quy.
Tuy nhién, do E(Y;) chua biét (vi By va f3, chua co),
chung ta sé dung udc lang diém cua chung 1a: Y,
va phuong trinh s& duoc viét lai 1a:

B BX
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Gia thiét 4: Phép bién doi logarit

LnY; = By + BLnX; + u;

Luwru y: Phép bién doi Logarit khong dung duoc néu
c6 1 50 gia tri ctia X (hodc Y) la am.
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@

KINH TE LUONG

CHUONG VIII
TU TUONG QUAN — CHON MO HINH
~ THAM DPINH VIEC CHON MO HINH

154
TRANG 1 ° 154
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8.1. Tu twong quan (twong quan chu6i)

8.1.1. Ban chat va nguyén nhan ciia tu twong quan
Trong mo hinh hdi quy tuyén tinh c¢6 dién chung

ta gia dinh khong co twong quan giita cac phan du hay

Cov(u;u;) = 0 v6i moi i, j.

=Cov(u;,uy) # 0: ty trong quan
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CuuDuongThanCong.com
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* Nguyéen nhan khach quan:

- Chubi c6 tinh chat quan tinh theo chu ky

- Hién trong mang nhén: day sO cung vé café nam nay
phu thudc vao gia nim trudc => u;, khéng con ngau
nhién nira.

- Day so c0 tinh chat tré: tiéu dung ¢ thoi ky nay
chang nhitng phu thudc vao thu nhap ky nay ma con
phu thudc vao tiéu dung cua ky trudc nira.

* Nguyén nhan cha quan

- Chon dang mo hinh sai (thuong xay ra & mo hinh véi
chi phi bién)

- Pua thicu bién giai thich vao md hinh

- Viéc xur Iy s6 1iéu.(so liéu thang =06 liéu quy/3)
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8.1.2. Hau qua cua ty twong quan

Néu van ap dung OLS khi md hinh c6 hién tuong tu
twrong quan thi s€ co cac hau qua sau.

- Cac uoc luong khong chéch nhung dé la khong phai
la cac hiéu qua vi d6 khong phai la cac udc luong co
phuong sai nhd nhat.

- Phuong sal cua cac udc luong la cac uwdc luong
chéch vi vay céc kiém dinh t va F khong con hiéu qua.
- 5 ° la ubce luong chéch cua &2

- R2 ciia mau 1a udc luong chéch (dudi) ctia R? tong
thé

- Céc du bo vé Y khong chinh xac
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8.1.3. Cach phat hién tu twong quan
a. Do thi

Chting ta co thé phat hién hién tuong tu twong quan
bang cach quan sat do thi phan du ciia mo hinh trén dir

l1éu chuoi thoi gian.

e A
t
° o0
o oo 00 0 O .
% ® o ® ° () ..‘ ‘.. .. ..‘.
..000. :o.'..: :o.oo.....ﬁ.é : ..0.: ....: ::
° “‘0.0. o ® ..:o.'o. .o...o..:o.Oo
o L4 [ J *—eo
N P A D SR
o ©® o ° #a o 0 o0 ¢
® o ° ° ..00.00 o "‘O. ® o
A A A PR N RN A
° °
(Y [}

phan du phan boé mdt cach ngau nhién xung quanh gia

tr1 trung binh cua no.
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b. Dung kiém dinh d ciia Durbin — Watson
Thong ké d cua Durbin — Watson dugc dinh nghia nhu

sau: S (e, e, )
d =
> e,
Khi n du 16n thi d ~ 2(1-p)
Z €i®i 1

trong do: p = :
e

do-1<p <1, nén khi:

p = -1 =>d =4: tu trong quan hoan hao am

p =0 =>d = 2: khdng co tu tuong quan

p =1 =>d = 0.ty tvong quan hoan hao duong
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Gia thiét H, Quyét dinh Néu

Khong c0 tu tuong quan Bac bo O<d<d

duong

Khong c6 tu tuong quan| Khéng quyét | d, <d<d,

duong dinh

Khong c0 tu trong quan am Bac bo 4-d, <d<4

Khong co tu twong quan &m | Khong quyét 4-d,<d<4-d
dinh

Khong co tu twong quan am | Khong bac bo | d, <d <4-d,

hoac duong

Trong dé d, va d; la cac gia tri tra bang gia tri d.
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* Chu y: trong thuc té khi tién hanh kiém dinh Durbin
— Watson, ngudi ta thuong ap dung quy tac kiém dinh
don gian sau:

Néu 1 <d < 3 thi két luadn mo hinh khong c6 tu tuong
quan.

Néu 0 < d < 1 thi két luan md hinh c¢é tu twong quan
duong.

Néu 3 < d < 4 thi két ludn mo6 hinh cé tu twrong quan
am.
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Néu d thudc ving chua quyét dinh, ching ta sé str
dung quy tac kiém dinh cai bién nhu sau:

1. Hy: p = 0; Hi: p > 0. Néu d < d, thi bac bo H, va
chap nhan H, (v6i mic y nghia o), nghia 1 c6 tu
twrong quan duong.

2.Hyi p=0; H;: p<0.Néud>4-d, thi bac bo H, va
chap nhan H, (v6i miic y nghia o), nghia 1 c6 tu
trong quan am.

3. Hy: p=0; Hy: p#£0. Néu d <d, hodc d > 4 - d thi
bac bo H, va chap nhan H, (véi mirc y nghia 2a),
nghia la cO tu twong quan (am hoac duong).
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c. Dung kiém dinh Breusch — Godfrey (BG)
Xet mo hinh:
Yt = Py + BX + Ut (8.1)
= PaUpg T Py T oo T PpUep TV

ta can klem dinh gla thiét HO Pr1=pp=...=p,=0,¢0
nghia la khong ton tai tu tuong quan & bat ky bac nao
trong sO tir bac 1 dén bac D.
Budc 1: Uéc luong (8.1) bang OLS, tim phan du e,
Buéc 2: Dung OLS dé udc lugng mo hinh

=Pyt PoX Py TPt T Pplip T &
tir day ta thu dugc R2.
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Budc 3: voi n du 16n, (n-p)R2 c6 phan phoi xap xi
x(P)-

- Néu (n-p)R? > y2 (p): Bac bo Hy, nghia la c6 tu
twong quan it nhat & mot bac nao do.

- Néu (n-p)R? < ¥°.(D): Chap nhén H,, nghia la khong
co tu twong quan.
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8.1.4. Cach khiic phuc

Phuong phap Durbin — Watson 2 budc dé uéc luong p
Udc lugng mo hinh Y, = B, + B,X, + U,

Phuong trinh sai phan dang tong quat

Y. = Bi(1-p)+ BoX; - pBXa + pYiy T U pUpy
Bugc 1: Co1 day la phuong trinh ho1 quy bdi, ho1 quy
Y, theo X,, X, va'Y,,, va coi gia tri uoc lugng duoc
doi voi hé so hoi quy cua Y (= 5) la uoc lugng cua p.
Mac du la uwdc luong chéch nhung ta co woc lugng
vlirng cua p.

Budc 2: Sau khi c6 5 , hiy bién doi X, = X, - pX
va Y =Y -pY , vaudc luong phuong trinh ban
dau theo cac bién dd duogc bién doi & trén,
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8.2. Chon mé hinh va kiém dinh viéc chon mé hinh
8.2.1. Chon mo hinh

- Tiet kiém

- Tinh dong nhat

- Tinh thich hop (R?)

- Tinh bén viing vé mit 1y thuyét

- Kha nang du bao cao

8.2.2. Cac sai 1am khi chon mé hinh

- B0 s6t bién thich hop

- Pua vao md hinh nhiing bién khong phu hop
- Lwa chon mo hinh khong chinh xac
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8.2.3. Kiém dinh viéc chon mé hinh
a. Kiém dinh sai 1am khi dwa cac bién khong can
thiét vao mo hinh (kiém dinh Wald)
Xet mo hinh:

Y Bl + BZXZI + BB 3 ¢ B4X4| + Ui
Tién hanh kiém dinh gia thiét H,: B, = O Khi do ta
dung kiém dinh Wald.
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Kiém dinh Wald. Xét cac mo hinh:
(U) Yi = ﬁl t BZXZi Tt Bmxmi t Bm+lx(m+1)i T
T BreXyi + U,
(R) Yi=Py+PoXpi+ ..t PpXpy t
(U) 1a MH khong gi161 han va (R) 1a mo hinh gi161 han.
Kiém dinh gia thiét Hy: By = ... = By =
Budc 1: Udc luong (U) va (R), tir d6 tinh dugc RSS|,
va RSSy, thay vao cong thuc:
(RSS . — RSS ) /(k —m)
s , /(n—k)
Budc 2: V61 muc y nghia a, tim F_(k-m,n-k)
Budc 3: Néu Fc> F_(k-m,n-k): Bac bo HO, turc 1a (U)

khone thira bién....

-

c =
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b. Kiém dinh viéc bé sot bién giii thich trong mé
hinh
Pé kiém dinh cac bién bo sét, ta dung kiém dinh Reset
ciia Ramsey, gom cac budc:
Buéc 1: Dung OLS dé udc lugng mo hinh
Yi= Byt BaXy +
Tl d6 ta tinh Y, va R,
Budc 2: dung OLS dé udc lugng mod hinh

Y. =6, + 0, X +,6’3YA2 +,84YA3+... + V.

Tinh R?
Kiém dinh gia thiét Hy: B3 =B, =... =B, =0
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2 2
Budc 3: Tinh g = (R oo~ R )/m
@1-R2 )/(n-k)
n: sO quan sat, k: so tham so trong mo hinh méi; m: so
bién dua thém vao.
Buéc 4: Néu F > F.(m,n-k): Bac boé H,, tirc cac h¢ SO
B3.B4,- - - Py khong dong thoi bang 0, mo hinh cii di bo
st bien.
Vi du 8.2. Sur dung s6 liéu 8.1 dé tién hanh viéc kiém
dinh
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8.3. Kiém dinh gia thiét phan phoi chuan cia u;
Pé kiém dinh phan phdi chuan cta Ui, ta dung kiém
dinh y2, hay kiém dinh Jarque-Bera:

Kiém dinh gia thiét H,: U, c6 phan phdi chuan

B = oy )

6 24

DI DD Y CI Pl
) n.SEu3 n.SEu4

S

Neu JB > x#,), Bac bé Hy, nguoc lai, chap nhan H
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