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1. Sw i

¢ khong

ch.

o cov(X,u)= 0;
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. nh

CF -9 - p TN 1

e Tai san cta ho gia dinh cling c6 tac dong dang ké dén
muc chi tiéu. Do do6 u c6 chra dung tac dong cta yéu to
I, \ 9 A . \ »
tai san ho gia dinh”.
*  giadinh c6 thu nh

N Sy tlIO’Hg Jquan

giﬁaUVé bién TN: COV(TN ’u) + 0
. gia thiét 2 khong con dugc théa man.
. C:

G o=k el Ntk BT Sk
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* Doanh nghiép dét may c6 nhiéu mdy mdc thuong thué
nhiéu lao dong, ngu y rang gitta K va L thuong co tuong
quan duong cao, do d6 gia thiét 2 s& bj vi pham.

® C: Q=p,+p,K+p.L+u

e Bién doc ldp néi sinh: Bién doc lgp ngi sinh la biéen djc
ldp c6 twong quan véi sai so ngdau nhién trong mé hinh.

 Khi mé hinh c6 bién doc 1ap ndi sinh thi gia thiét 2 s& vi
pham va do do6 cac udc luong OLS s€ bi chéch.
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t so wu viét khac ciia moé hinh hoi quy bgi
M6 hinh hoi quy boi thuong cé chat luong du bao tot
hon;
Mo hinh héi quy bdi cung cap cac duy bao hitu ich hon;

NS 1 8105PB NEN 15 gaebp g0y

M6 hinh héi quy boi cho phép sir dung dang ham phong
phu hon;

Cf PN T T 5 TN BTN g

Mo hinh hoi quy boi cho phép thuc hién cac phan tich
phong phu hon.
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2.1.

ng OLS
M6 hinh va cac gia thiét
Y =8,+8,X, +..+ 0 X +1U

C,

)(j pP (j:2’3)---k);
u nhién.

_ PRM):


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

t:
{1 a trén co s¢ mau
ngau nhién;
Gid thiét 2: Ky vong cta sai s6 ngau nhién tai moi gid tri
(X,;,.., X;;) bang O:

= ¥£:x0

2i s X Ki

Gida thiet 3: Phuong sai cua sai s6 ngau nhién tai cac gia
tri X,,.., X,; déu bang nhau:
var(u|

o

Gid thiet 4: Giita cac blen doc lap X; (j=2-k) khong co6
m01 quan h¢ da cong tuyén hoan hao nghia la khéng
ton tai cdc hdng s6 2+ 0, j = 2 - k sao cho:

A,X,+.+ A X, =a ,V0’1alahangsobatky.
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t 4:
nh: cbpP=p5+8,61+8,PI+B,FDI+pa.1+u
t4do:GI+Pl+FDI-1=0

NS = B, + B,HC + BNC +u
v6i nhau thi m6 hinh trén khéng vi pham gia thiét

4 vé da cong tuyén hoan hao.
Nhung néu véi modi 10kg phan h

t4)
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Lo =
“Y nghia cua cdc hé so hoi quy:
n (2.1) viét lai dugc thanh:
E (Y |X2,__'Xk) = Bt Bk X
B
ng 0.
Lay dao ham riéng hai vé biéu thurc trén theo X; (gia dinh
X °

j
PE(Y [, AN

X .
Hé s6 gdc thé hién tac dong riéng phan cua bién X, lén gia
tri trung binh cua bién phu thudc (hé sé hoi quy rzeng );
g, u Xj
P
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t md hinh héi quy tong thé vé lam phat

LP =0.02+0.3m—0.15gdp + u
LP: ty 1¢ lam phat; m: muc ting trudng cung tién, va
gdp: muc tang trudéng GDP (don vi %).

ng
GDP bang 0 lam phat trung binh la 0,02(%).
ng cung tién tang (giam) 1(%) va
murc tang truéng GDP khéng thay déi lam

phat trung binh s¢ gia tang (giam) o,3 (%).

ng cung tién khéng thay doi lam phat
trung binh s€ giam 0,15 (%).

ccccccccccccccccc
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2.2 Phwong phap OLS va giai thich két qua wéc lugng
Phwong phdp OLS cho mé hinh hoi quy boi
nh: Y g e X R X
Gia stir c6 mot mau quan sat (Y, X_...., X;.) (i=1,2,.., n),
ham hoi
quy mau nhu sau:
YAi = ,6;1 + ,éZXZi + ..+ ékxki
v, la gia tri u6c lugng cho'Y;, va sai léch gitra hai gia trj
nay dugc goi laphandu: e, =V, — ¥,

h.,::

12
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hwong phap OLS xdc dinh cac gia tri £,(i=1k) saocho
tong binh phu:ong cac phan du 13 bé nhat:

Ze S (Y, =B, - B, X, = B X))

B (. — 5 —pARN g x5

By

A

- B - B,

n

Z (Yi_/él_ﬂAzxz_"_ﬂAkxk):O

i=1

1 S X (Y, - B N, .- B X, )=0

i=1

Z Xk(Yi_Iél_Iézxz_"_Iéka):O
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~ Gidi thich két qud woc lwong
2.5 CT =18.86+0.793TN +0.015TS
(se) (9.56) (0.016)  (0.004)
o CT la chi tiéu (triéu dong/nam),
e TN 1a thu nhap tir lao dong (triéu dong/nam),
o TS la gia tri tai san (ty dong)
ng?
Du bao mic chi tiéu ctua cac hg gia dinh v6i muc thu
nhap la 100 triéu/ndam, gia tri tai san la 2 ty:

~

BEAR = 1886+ 0793 X1T00 +:0015X2 ="98.28

TN =100,TS=2
c???

14
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2.3. Do phut hop ciia ham hoi quy

Hé sé xdc dinh bji R?
TSS =3 (Y, -Y)’

=1 TSS = ESS + RSS

ESS =3 (Y, -Y)’ g
i=1 TSS TSS

: R2 nhan gia tri trong doan [o,1
Rsszzef in gia tri trong doan [o,1]

R2 la gla tri gan hen v6i mau, né do mirc do phtt hop ctia mo
hinh véi so liéu mau.
a:
e R2bang phan tram sy thay doi ctia bién phu thudc duogc giai
thich boi cac bién doc lap trong mé hinh.

e R2thé hién muc do tuong quan tuyén tinh giita bién phu thudc
v4i cac bién doc lap.

n

L5
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- R2da hiéu chinh
Pua thém mét bién s6 bat ky vao mé hinh noéi chung s& 1am
gia tdng R2, khong ké no c6 giup giai thich thém bién phu
thudc hay khong.
R2 chua phai 1a mét thudc do tot khi muodn so sanh cac mo
hinh v6i s6 bién khdc nhau.
Ngoai ra, viéc dua thém mot bién s6 mdi vao md hinh ciing
tao ra nhirng tac dong khoéng tot dén chat lugng cta cac udc
luong.
P¢ tong hoa giita tac dong tich cuc cia viéc dua thém bién,
va tac dong tiéu cuc nay, nguoi ta dua ra khai ni¢ém R2

2

R G

= B /(n—k)zl_( . (h -1
TS /(n-1) (n - k)

16
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 2.4. Tinh tot nhit ciia wéc lwong OLS - Pinh ly
Gauss- Markov
Dbinh ly Gauss - Markov: Khi cac gid thiét 1- gid thiét 4
thoa man thi cdc voc luong thu dwoc tir phuwong phdp
OLS la cdc woc lwong tuyén tinh, khéng chéch va cé
phuong sai nhé nhat trong l6p cdc wéc livong tuyén tinh
khong chéch.
ng BLUE (Best Linear Unbiased Estimator)
nh: ﬁj=W1Y1+...+WnYn

(i EC ) 0 7

17
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e A ’ ’ > ’ ’
D¢ chinh xdc cua cdc woc lugng
2
~ (o)
ng. var(pg .) =
>
* & nh hoi quy X; theo hé SO
chin va cac bién doc lap con lai trong moé hlnh
Xj—a R .+aj_1Xj_1+aj+1Xj+1..+akxk+v
® axii=aX X_
ji ji
o
62:Ze|2/(n—k)
o ng i=1
2
: G RSS /(n - k)
Se(ﬂj): 2 S 2 z’J:(2’3”k)
L-RI)Y x; L-RrRI)Y x;
o ng?

18
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var(B,) =

CuuDuongThanCong.com

u nhién;
i phuong sai;

(VIF: Variance Inflation Factor)
1

VIF, = 2
- R})
n,
“# Ne€u gia tri cua bién X; trong mau
cang khac biét nhau thi phuong
sai cua h¢ s6 udc lugng cang nho.

19
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2.5. M6 hinh hoi quy hai bién va mé hinh hoi quy boi
Noi chung, két qua udc lugng mé hinh hai bién la khac
v6i két qua udc lwong mod hinh nhiéu bién.

Tuy nhién c6 mot s6 truong hop, viéc st dung mo hinh
nhic¢u bién van cho ta két qua udc lugng hoan toan giong
vdi mo hinh hai bién.

20
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nh: Y =B +8.% 0 (310)
HZZY:a1+a2X2+a3Z + Vv (2.11)
2.2: H¢ s0 udc lugng cta bién X, trong mo6 hinh
(2.10) va (2.11) 1a nhu nhau néu:

e (1) Hé s6 uéc luong cta Z trong (2.11) 1a bang o; Hoic:
¢ (2) Hé so twong quan mau giita X, va Z bang o.
Y nghia g dung:

[
cho rang no khong tuong quan voi bién X trong m6 hinh
thi viéc thiéu bién Z s€ khong gay anh hudng dang ké dén
két qua udc luong.

e Néucacbién?z,Z..., Z_ cung khoéng tuong quan voi bién X
thi viéc dua thém cdc bién nay vao moé hinh khéng lam
thay doi hé so udc luong ctia bién X .

21
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nh HQ

Xét cac mé hinh kinh té dua duoc vé hoi quy tuyén tinh
theo hé so

Ham tuyén tinh (linear-linear)
Ham logarit (log-log)

Ham ntra logarit (lin-log va log-lin)
Ham da thuc theo bién doc lap

22
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Mo hinh dang tuyén tinh theo bién

® Con goi la linear-linear
* Vi du: Ham cau tiéu dung hang hoa:
Dy = p1+ B2Ya+ B3Py + PaPs + BsPc +u
* V&i D, la lwong cau hang hoa A, Y, la thu nhap kha

dung, P, la gia hang hoa A, P la gia hang hoa thay thé,
P la gia hang hoa b6 sung

* Theo hé so f3, thi phdn loai hang hoa A thé nao?

e Dau cac hé s6 goc nhw thé nao thi phi hop?

23
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MO hinh dang log-log

* Ham san xuit Cobb-Douglas: Q = A. KF2LFs

* Logarit: In(Q) = In(4) + 5, In(K) + B3 In(L)

* Thém sai s6:In(Q) = B, + B, In(K) + B3 In(L) + u

» Tong quat: ln(Y) = ;5’1 + Lo In(X,) + -+ B In(Xy) + u

e Viphan hai ve' = B — =

* 3, = Exg la do6 co gian caa Ytheo X,
» Khi X, tang 1%, trung binh Y tang 3,%
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MO hinh dang log-log

Vi du: Phan tich két qua wée lwgong ham san xuat nhw
sau:
In(Q) = 0,23 + 0,62In(K) + 0,57In(L)

V&i Q la san lwong, K 1a von, L la lao dong

Vi du: Khi nao hang hoa la thap cap, thong thwong,
thiét yéu, xa xi néu ham cdu theo thu nhap kha dung
co dang:

In(D) =B, + B, In(Y,) + u

25
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MO hinh dang lin-log
® Mo hinh c6 dang:
Y= +p,In(X) +u

» Y nghia hé s6 goc:

o dY =p, dXL; Khi dXL =1thi dY = f,; => X tang 100%

thi Y tang (B,) don vi

» Khi X tang 1% thi Y tang (f3,/100) don vi

* Vi du: Giai thich y nghia két qua wéc lvong sau
W =1,25 + 202,6 In(TR) + e

V&i W la tién lwong nguwdi lao dong, TR la doanh
thu ctia cong ty.

26
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- MO hinh dang log-lin

* Con goi la mo hinh tang trwéng (growth) :
In(Y)=8,+B8,X+u hay: ¥ = efutiniid

» Y nghia hé s6 goc: g = [,dX

e Khi X tang 1 don vi thi Y tang 1008,%

* Vi du: Giai thich y nghia két qua
In(TR) = 4,51+ 0,153T + €
V&i TR la doanh thu; T la bién thei gian, nhan gia

tri =1, 2, 3,... theo cac nam

* Khi nao nén lwa chon dang ham c6 bién s6 dang logarit?

27
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Khi c6 goi y tur Iy thuyét kinh té vé moi quan hé giita
cac bién sb. (VD: Dang ham Cobb- Douglas)
Khi cac bién so déu nhan gia tri duong nhu dan so,
GDP, s6 lao dong.v.v,
Cac bién so6 ma phan phéi c6 dudi 1éch nhu thu nhép,
murc luong, v.v. Viéc lay logarit gitip lam cho phan phoi
cta sai s ngau nhién gan voi phan phoi chuan hon, gia
ting tinh d6i xing cuia phan phoi xac suat.

: két
qua udc luong khong phu thudc vao don vi do ctia cac
bién so.

28
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MO hinh hinh dang da thuwc

¢ 2
e Bai todn vé quan hé giita tién lvong W va tuoi (Age) cta
nguoi lao dong: W=p + B Age + 8 Age’+ u
e Viéc dua thanh phan Age?vao mé hinh nham thé hién
tac dong cia quy luit cin bién gidm din trong ning
suat lao dong theo tuoi.

o c lvong:

dE (W | Age)

= p,+2p,Age
dAge

€3
TC=4,+6,0+8,0° +5,Q +u

29
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Mo hinh dang da thirc

Mb hinh dang nghich dao cua bién doc lap
Y=0,+B5,0/X)+u

Y ti€ém can B, khi X rat 16n
Khi X ting: 3, > (<) o: Y giam (ting) cham dan vé S,

Vidu: INF=-2,5+1,32 (1/UNE) + e
V6i INF 1a ty 1¢ lam phat, UNE la ty 1é that nghiép

30


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

= o . e
y

Mo hinh dang da thirc

M5 hinh 6 tuong tac giita cac bién doc 1ap
Y=0+BX+B.Z+B,X*Z+u

Tac dong cia X dén Y phu thudc vao d¢ 16n ctia Z; tac
dong cua Z dén Y phu thudc d6 16n cua X

Vi du: Phan tich y nghia két qua uéc lugng sau
Q=205+52WEB+3,8TV +1,3 WEB*TV + e
Vi Q la lugong ban, WEB va TV la chi phi quang cdo trén
trang mang va trén tivi cia mot doanh nghiép.

31
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"Vidu 2.1 (a) M6 hinh linear-linear

= Vé&iY lasanlwong, K l1a von, L 1a lao dong

= LénhLSY CK L
Dependent Variable: Y

Method: Least Squares
Included observations: 100

Std. Error t-Statistic Prob.

Sample: 1 100

Variable Coefficient
C -485.9608
K 1.292811
L 2.214092

95.85601 -5.069695 0.0000
0.044404 29.11470 0.0000
0.050943 43.46253 0.0000

R-squared 0.964118
Adjusted R-sq 0.963378
S.E.ofreqg. 272.8616
F-statistic 1303.136

Mean dep var 3707.680
S.D. dep. var 1425.836
Sum sq. resid 7221985.

ongThanCong.com

Prob(F-statistic) 0.000000

om/tailieudientucntt
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Vidu 2.1 (b) M6 hinh log-log

= LénhLS LOG(Y) C LOG(K) LOG(L)

Dependent Variable: LOG(Y) Sample: 1 100

Variable Coefficient  Std. Error t-Statistic Prob.
C 0.416571 0.114175 3.648529 0.0004
LOG(K) 0.621661 0.014506 42.85566 0.0000
LOG(L) 0.476395 0.005883 80.97390 0.0000
R-squared 0.988628 Mean dep. var 8.136574
Adjusted R-sq 0.988393 S.D. dep. var 0.426710
S.E.ofreg. 0.045971 Sum sq. resid 0.204993

F-statistic 4216.348 Prob(F-statistic) 0.000000
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Vidu 2.1 (c) Mo hinh lin-log

= LénhLS Y C LOG(K) LOG(L)

Dependent Variable: Y

Sample: 1 100

Std. Error t-Statistic Prob.

1126.383 -19.96801 0.0000
143.1067 15.72576 0.0000
58.04123 25.09521 0.0000

Variable Coefficient
C -22491.62
LOG(K) 2250.462
LOG(L) 1456.557

R-squared 0.900873
Adjusted R-sq 0.898829
S.E.ofreg. 453.5220
F-statistic 440.7690

Mean dep. var
S.D. dep. var

Sum sq. resid
Prob(F-stat)

3707.680
1425.836
19951178
0.000000

34
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Vidu 2.1 (d) Mo hinh log-lin

= LénhLS LOG(Y) C K L

Dependent Variable: LOG(Y) Sample: 1 100

Std. Error t-Statistic Prob.

Variable Coefficient
C 6.957747
K 0.000353
L 0.000644

0.052939 131.4301 0.0000
2.45E-05 14.39135 0.0000
2.81E-05 22.88139 0.0000

R-squared 0.877802
Adjusted R-sq.0.875283
S.E.ofreg. 0.150694
F-statistic 348.3971

Mean dep. var 8.136574
S.D. dep. var 0.426710
Sum sq. resid 2.202751
Prob(F-stat)0.000000
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Vidu 2.1 (e) M6 hinh twong tac

LEnhLS Y C K L K*L

Dependent Variable: Y Sample: 1 100

Variable Coefficient  Std. Error t-Statistic Prob.
C 393.9786 113.0167 3.486020 0.0007
K 0.766275 0.062492 12.26190 0.0000
L 1.189360 0.111005 10.71445 0.0000
K*L 0.000620 6.35E-05 9.767338 0.0000
R-squared 0.982003 Mean dep. var 3707.680
Adjusted R-sq.0.981440 S.D. dep. var 1425.836
S.E.ofreg. 194.2479 Sum sq. resid 3622295.

F-statistic 1746.037 Prob(F-stat) 0.000000

36
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3.4. M6 hinh phi tuyén
Cac mo hinh duogc gidi thi¢u 6 trén déu 1a m6 hinh
tuyén tinh hoic c6 thé bién doi dé tré thanh tuyén
tinh, va do dé cé thé sir dung phuong phap OLS dé uéc
luong nhu thong thuong.
Tuy nhién chting ta ciing sé& gip cac mo hinh phi tuyén
va khi do6 phuong phap OLS la khéng pht hop nira.
Chung ta s& xem xét mot s6 mé hinh phi tuyén trong
phan B.

37
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- g

Tinh chat vitng cua uéc luong phan anh chat luong cia

uoc luong khi mau
u¢ khong phai
kich thudc mau co |

lon.

la wéc lvgng vitng ciia  /&hi doé du

[6n dén dau thi ching ta cing
khong ky vong rang udc luong thu dugc tir mau do la

\

xap xi voi gia tri chua biét . o

e Trudng hop uéc luong 1a khong chéch thi ching ta van
c6 thé thu duogc gia tri gan dung cho  ké cd khi uéc
luong 1a khong vitng; bang cach lay ngau nhién nhiéu
mau cung kich thuéc va lay gia tri trung binh cta cac uéc
luong thu duoc tir mau nay:

CuuDuongThanCong.com
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e Truong hop udc lugng la chéch ma lai khong virng thi ¢ *
noi trén ciing sé khong phai la uéc lugng tot. (Granger,
néu mot udc luong 1a khong vimng thi khong nén sir dung
udc lugng nay).

Dinh ly 2.4: Khi cac gia thiét 1-4 théa man thi cac uéc
luong OLS khéng chi la cac uéc lugng BLUE, ma con la
uoc lugng virng, nghia la:

e V6i moi ¢ > 0 tuy y thi:

lim P (| 8,"

n— oo

-8, 1>&)=0

e Trong do " la uéc lugng 4 voi kich thude mau n.
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5.1.
5.2.

M5 hinh va céc gia thiét OLS
Udc lugng OLS va ma tran hiép phuong sai ciia hé

sO udc luong

5-3-

Chung minh dinh ly Gauss- Markov
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