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Chy’o’n‘g 1
MO PAU

1.1 Kinh té lwong 1a gi

1.2 Cac khai niém co ban cuda kinh té
lwong
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Chwong 1 ’
§1.1 Kinh té lwong la gi

1.1.1 Khai niém

Tiéng anh: econometrics — do lwérng kinh té

La mén hoc dwoc hinh thanh va phat trién trén
co s& 3 nganh khoa hoc khéc: kinh té hoc,
thong ké hoc va toan hoc
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Chwong 1 ’
§1.1 Kinh té lwong la gi

1.1.2 Ndi dung nghién ctru cua Kinh té lwong

Thiét 1ap cac m6 hinh toan hoc m6 ta mdi quan
hé gilra cac dai lwong kinh té (bién kinh té)

Po lwdng mire dd anh hwdng cda cac bién kinh
té nay dén cac bién kinh té khac

Dwa vao cac mé hinh toan hoc dé duv bao cac
hién twong kinh té
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Chwong 1 ’
§1.1 Kinh té lwong la gi

1.1.3 Phwong phap luan cta Kinh té lwong

1. Dwa vao ly thuyét kinh té dé dwa ra gia thiét
vé mOi quan hé gilra cac bién kinh té quan tam

2. Thiét 1ap cac mé hinh toan hoc dé mo ta moi
guan hé gitra cac bién kinh té

3. U&c lwong cac tham s ciia mé hinh da duwa
ra
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Chwong 1 ,
§1.1 Kinh té lwong la gi

4. Phan tich két qua: danh gia do tin cay va
kiém dinh tinh ddng dan, chinh xac cla cac
woc lwong da nhan dwoc
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Chwong 1 ’
§1.1 Kinh té lwong la gi

5. Dw bao: s&r dung cac mdé hinh da xay dwng
dwoc dé dy bao cac hién twong kinh té& hoac
gia tri cGia cac bién kinh té ma ta quan tam dwoi
anh hwdng cla cac bién kinh té khac
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Chwong 1 ,
§1.1 Kinh té lwong la gi

6. DBé ra cac chinh sach méi phu hop nham dat
dwoc muc tieéu da dinh
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Chwong 1 ’
§1.2 Cac KN co ban cua kinh té lvong

1.2.1 Phan tich hoi quy

Nghién ctru moi lién hé phu thudc gitra gia tri
clia moét bién Y - goi 1a bién phu thudc hay bién
dwoc gidi thich voi gia tri ctia mot hodc nhiéu
bién khac X; (Jj=1,. ,m) — cac bién nay goi la cac
bién ddc Iap hay bién gidi thich
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Chwong 1 ’
§1.2 Cac KN co ban cua kinh té lvong

Ta thwdng gia thiét

Bién phu thuéc Y la bién ngau nhién, c6 quy
luat phan phaoi xac suat xac dinh

Céc bien doc 1ap X; khéng phai la bien ngau
nhién, gia tri cua chung la xac dinh
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Chwong 1 ’
§1.2 Cac KN co ban cua kinh té lvong

Phan tich hoi quy giup ta:

-U6c lwgng gia tri CCla,bién phu thudc Y khi da
biét gia tri cua (cac) bién doc lap X,

- Kiém dinh gia thiét vé sw phu thudc

- Du béo gia tri trung binh hodc ca biét cla bién

phu thudc khi da biét gié tri ciia (cac) bién déc
lap
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Chwong 1 ’
§1.2 Cac KN co ban cua kinh té lvong

1.2.2 M6 hinh héi quy tong thé va méd hinh
hoi quy mau

Mé hinh hoéi quy tong thé (ham tong thé - PRF)
la ham c6 dang tong quat

E(Y/ij‘)zf(in) (1.1)
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Chwong 1 ’
§1.2 Cac KN co ban cua kinh té lvong

Néu (1.1) biéu dién mbi quan hé gilra bién phu
thudc Y va mot bién giai thich X thi (1.1) dwoc
goi ld md hinh héi quy don hay mé hinh héi quy
2 bién

Néu sO bién gidi thich nhiéu hon 1 thi (1.1)
dwoc goi 1& md hinh héi quy béi (hdi quy nhiéu
bién)
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Chwong 1 ’
§1.2 Cac KN co ban cua kinh té lvong

M hinh hoi quy mau (ham héi quy mau - SRF)
c6 thé dwoc biéu dién nhw sau

v, = KX ;) (1.2)

Y; lawdcelwong clua E(Y/X;)

.
FE lawocluwongclia f
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Chwong 1 ,
§1.2 Cac khai niém co ban cua kinh té
lwong

1.2.3 Sai s6 ngau nhién

U Y. — E(Y / Xj,), J=1,...m; i=1,..,n
U; dwoc goi 1a sai s0 ngau nhién (nhiéu ngau
nhién), biéu thi anh hwdng cua cac yéu to khac
ngoai cac bién giai thich X; t¢i gia tri cua bién Y
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Chwong 1 ,
§1.2 Cac khai niém co ban cua kinh té
lwong

1.2.3 Sai s6 ngau nhién

Khi d& ham hdi quy tong thé (1.1) cé thé biéu
dién dwdi dang

Y; :f(in)+Ui
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Chwong 2
MO HINH HOI QUY HAI BIEN
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Chwong2 ,
MO HINH HOI QUY HAI BIEN

2.1 Phwong phép binh phwong nhé nhat

2.2 Cac gia thiét co ban cia MHHQ hai bién

2.3 Udc lwong va kiém dinh GT vé hé sd6 HQ
2.4 Phan tich phwong sai va sw phu hop cua MH

2.5 Phan tich hoi quy va duw bao
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Chwong 2 ‘ ,
§2.1 M6 hinh hoi quy hai bienva
phuwong phap binh phwong nhé nhat

2.1.1 Md hinh hoi quy hai bién
Y, =p+0,X,+U, (2.1)

Trong do:

Y: gia tri cda bién phu thudc Y (i=1n)
B hé sb chan

B, hé s goc cua bién giai thich

U: saisO ngau nhién
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Chwong 2 ‘ ,
§2.1 M6 hinh hoi quy hai bienva
phuwong phap binh phwong nhé nhat

M hinh héi quy mau xay dwng dwa trén mau
ngau nhién kich thuwéce n: {(Y,-,X,-), i=1,n}

YAi = ﬂAl T :éin (2.2)

Trong do:
E woc lwong cua Y, hoac E(Y/X) (i=1n)

A woc lwgng cla hé sb hdi quy tong thé (j=1,2)
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Chwong 2 ‘ ,
§2.1 M6 hinh hoi quy hai bienva
phuwong phap binh phwong nhé nhat

2.1.2 Phwong phap binh phwong nhé nhat (OLS)

T ham hdi qui mau va ham hoéi qui tdng thé

bat: e, =Y, —Y,

e; : phan dw clia ham hodi qui mau
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Chwong 2 ‘ ,
§2.1 M6 hinh hoi quy hai bienva
phuwong phap binh phwong nhé nhat

Phwong phap OLS ddi hdi cac hé sd hoi qui
dwoc xac dinh sao cho:

Zef — min (2.3)

Céc hé s6 &% nhan duoc tir (2.3) goi la cac
woc lwong binh phwong nhdé nhat caa b, 5.
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Chwong 2 ‘ ,
§2.1 M6 hinh hoi quy hai bienva
phuwong phap binh phwong nhé nhat

Khai trién tdng binh phwong cac phan dw ta co:

Se=3-Ef =3[y, - F-Ex,)
Pat : f=f(/E,/Ez)=Z€i2 :Z(Yi —/E—/Ein)z
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Chwong 2 ‘ ,
§2.1 M6 hinh hoi quy hai bienva
phuwong phap binh phwong nhé nhat

Khi @6 f(B,,,) nho nhat khi &, S, 1a nghiém
cua hé phwong trinh sau:

faf’\. :O

0P,
y 2.4
of . (2.4)
0B,



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

Chwong 2 ‘ ,
§2.1 M6 hinh hoi quy hai bienva
phuwong phap binh phwong nhé nhat

Pao ham va khai trién ta dworc:

Hay:

ol - A - Ex f-n=0

3 ~ ~
\1812)(1' +ﬁZZXi2 :ZXiYi

oy, - - BX J-x)=0

(n:BA1+:BA22Xi:ZYi (2.5)
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Chwong 2 ‘ ,
§2.1 M6 hinh hoi quy hai bienva
phuwong phap binh phwong nhé nhat

Khi d6 néu: a-/J. §§;= Y X2 (T X %0
Pat Y=13y: X=1Yx,

Hé (2.5) co nghiém:

Ji ZHZKX,-—ZY,-ZX,-
2 ”ZXiZ_(ZXi)Z

181 :Y_ﬁzX
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Chwong 2 ‘ ,
§2.1 M6 hinh hoi quy hai bienva
phuwong phap binh phwong nhé nhat

Dt { “h
Yi :Yi -Y
Ta duworc: 5
5 2 ik
ﬂ2 T fo (26)

181 :?_ﬁzy (2.7)
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Vi DU 2.1

Theo doi thu nhap hang thang va muc chi
vé hang thwc phdm cla 8 gia dinh co so
thanh vién nhw nhau, ta cé sb liéu sau
(don vi: triéu dong)

X | 1,2 3,1 53 74 9,6 11,8 14,5 18,7

1

Y, 109 1,2 18 22 2,6 29 3,3 338

l
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Vi DU 2.1

Trong do:
X : thu nhap hang thang cua gia dinh thi |
Y. : mrc chi cho hang thwe pham cia gia
dinh th i.

Dwa vao bang so liéu trén va phwong phap
OLS hay xay dwng ham hoéi qui mau:

Yi :ﬂl "‘ﬂin
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Bang két qua:

i X Y. X, x. y, y. Xy,
________ SO ot s s DU IS SN NSRS AN SSssCANN S s i
________ GBI IS ROt OB oo NSRS RO SO
________ SO s O SO B S NI ASI Scosco SO
________ PO OO ot O Escs oM ST eI SOV Ao S cssOo
________ SISO O oxal BOsesse O o= S ads SR oo WSas AU PO
________ RSB v SO s IOcticaO RO FOa A SN TR ool OSSN
........ O et OO Ol St NSO S ts O SO

8 18,70 3,80 9,75 95,06 1,46 2,13 14,24

> 71,60 18,70 0,00 244,42 -0,02 7,12 41,35

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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}212){1: = 8,95
n 8

- 1 18

V= Y r= 234
n 8

Theo cbng thwre (2.6), (2.7) ta thu dwoc:

3 D VX 4135
PN k2 24442

= 0,169

B =Y-BX=234-0,169%895=0,827
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Ta c6 ham hoi qui mau:

N

Y =0,827+0,169X,
Y nghia ctiia hé s6 hoéi qui:

B, = 0,169 : Khi thu nhap cua gia dinh tang lén
1 triéu dong thi mdc chi trung binh hang thang
cho hang thwc phdm cua gia dinh tang Ién
khodng 169 ngan dong.
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Chwong 2 ‘ ,
§2.1 MO hinh hoi quy hai bién va
phwong phap binh phwong nhé nhat

2.1.3 Cac tinh chat cua wéc lwong BPNN
1. Buong hoi quy mau di qua diém trung binh
mau (Y, X), tiee la:

Y = 181 T :82X
2. Gia trj trung binh cla cac gia tri ¥, dwoc xac dinh

theo ham hdi quy mau bang gia trj trung binh cla
bieén phu thudc, tuec la:

E- LS oy
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Chwong 2 ‘ ,
§2.1 M6 hinh hoi quy hai bienva
phuwong phap binh phwong nhé nhat

3. Tdng cac phan dw clia ham héi quy mau bang 0

Zel:o

4. Cac phan dv e, khong twong quan voi Y
Zeilt}: 0

5. Cac phan du e, khdong twong quan véi X,

Z:eiXi =0
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Chwong 2 ’
§2.2 Cac gia thiét co ban cua mo hinh
hoi quy hai bién

2.2.1 Cac gia thiet co’ ban ctia phwong phap BPNN
Gia thiet 1. Bién gidi thich X |a phi ngau nhién,

gia tri cua né la xac dinh.

Gia thiét 2. Ky vong toan cla cac sai s6 ngau
nghién U, bang khong

EWU)=EU/X,)=0 (Vi)
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Chwong 2 ’
§2.2 Cac gia thiét co ban cua mo hinh
hoi quy hai bién

Gia thiét 3. Phwong sai cla cac sai so U, la
khong doi (phwong sai thuan nhat)

Var(U.)=Var(U/X,)=c" = const (Vi)

Tw GT3 ta thay :
Var(Y. /| X.)=0" (Vi)
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Chwong 2 ’
§2.2 Cac gia thiét co ban cua mo hinh
hoi quy hai bién

Gia thiét 4. Cac sai so U, khéng twong quan voi
nhau
Cov(U,,U;)=0 (Vi#))

Gia thiét 5. Cac sai so U, va X; khdng twong
guan v&i nhau

Cov(U,,X,)=0 (Vi)
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Chwong 2 ’
§2.2 Cac gia thiét co ban cua mo hinh
hoi quy hai bién

Xét ham HQ 2 bién va ham HQ mau :
Yi ::B1 +182Xi +Ui
YAi — B1 ""Bin
Hé s6 hoéi qui mau dwoc xac dinh bang OLS :

A ViXi
ﬂ2 — ZZX;

ﬁl :Y_ﬁzX
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Chwong 2 ’
§2.2 Cac gia thiét co ban cua mo hinh
hoi quy hai bién

V&i céc gia thiét co ban 1-5 ciia OLS duwoc thda
man, ta co:

2
O

Var(,) = sz @9

[

. N x?
Var(ﬁl)=6n%x; (2.9)

VoI : Var(U) =0 (Vi)
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Chwong 2 ’
§2.2 Cac gia thiét co ban cua mo hinh
hoi quy hai bién

Po Iéch chuin cla cac hé s hoi qui mau :

Se(,B2 (2.10)
\/ 1/Zx

27){2 Z i2
se(,) J S o @
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Chwong 2 ’
§2.2 Cac gia thiét co ban cua mo hinh
hoi quy hai bién

Do Var(U,)=o chwa biét nén khi 4p dung cong
thire (2.8) — (2.11) ta thuwdong lay boi wdc lvong
khéng chéch cua né:

2. (2.12)

n—?2

2 A2
O RO =
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Chwong 2 ’
§2.2 Cac gia thiét co ban cua mo hinh
hoi quy hai bién

DPinh ly Gauss — Markov: Vé&i cac gia thiét cua
phwong phap binh phwong nhd nhat thi cac wéc
lvgng binh phuwong nhd nhat £ 1a cac wéc lwong
tuyén tinh, khdng chéch va coé phwong sai nhé
nhat trong I&p cac wdc lwong tuyén tinh, khéng
chéch cia B, (j=12) .
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Chwong 2 ’
§2.2 Cac gia thuyét co ban cua mo hinh
hoi quy hai bién

Cu thé ta co: /Ez = ZkiYi (k; = const)
i=1

E(ﬁ'}i) — 182
Vé&i B, 1a wée lwong tuyén tinh, khdng chéch bat

Ki cia [, ta co:

2
O

Var(B,)=———<Var(f,;)

2
in
i=1
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Chwong 2 ’
§2.2 Cac gia thiét co ban cua mo hinh
hoi quy hai bién

2.2.3 Gia thiét vé phan phoi xac suat cua U,

Gia thiét 6. Sai s6 ngau nhién U, cé phan phoi
chuan, tire 1a:

U.~N(,07)
V&i cac gia thiét 1-6 mo hinh hoi qui 2
bién (2.1) dwoc goi la MHHQTT cb dién
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Chwong 2 ’
§2.2 Cac gia thiét co ban cua mo hinh
hoi quy hai bién

V&i gia thiét 1-6 cia MHHQTT cb dién, ta co:

L B, ~ N(B,.Var(B)) 3. 2= _022)& (=2

2. ﬁAZNN(ﬁ29Var(ﬁA2)) 4. Yz NN(:B1+182X1'962)

5. Cac woc lwong OLS . % ctia BB, 1a cac woc
lwong hiéu qua
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Chwong 2 ,
§2.3 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Xét MHHQTT cb dién va ham héi quy mau :
Y, =P+ b, X, +U, (2.1)

N

Y, = ﬁ,\l T ﬁAZXi (2.2)

l

Tw gia thiét 6 vé phan phdi chuan cua sai s6
ngau nhién, co thé suy ra:

B, ~N(B,Var(B,)) (j=12)
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Chwong 2 ,
§2.3 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

2.3.1 Khoang tin cay cua cac hé so hoi quy

Do o ta chwa biét ma phai thay bang wéc lvong
khéng chéch cua ndé la 42, nén:

r=Pi= P oo (j=12)

se(B))
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Chwong 2 ,
§2.3 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

p| [P <t (n-2)|=1-a
[Se(ﬁj) 2 ]

P[[}j ~1,(n=2).5e(B;) < B, < P, +ta(n—2).se(Bj)j —l-a=y
Khoang tin cay cta hé s hoi quy :

(ﬁj—ta(n—z).se(ﬁj); ,éj+ta(n—2).se(,8j)j
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Chwong 2 ,
§2.3 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

2.3.2 Kiém dinh gia thuyét ve cac hé so HQ

Gia sr v&i mirc y nghia a cho trwéc ta can kiém
dinh gia thuyeét:

{HO ::Bj ZIB]*
H, :B,#p, (B, <B;. B,>B))
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Chwong 2 ,
§2.3 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Ta xay dwng tiéu chuan kiém dinh:

A %

T — P, _A'Bj
se(f3;)

Néu H, dung thi T~T(n-2)
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Chwong 2 ,
§2.3 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Loai gt H, H, Wa

Hai phia | 5 - p- B, #B;

S
I

(e f]>e,,(0-2)}

Trai B, =B; B, <B;

A
I

{t: t<-t,(n-2)}

Phai | B,=5 | B,>5

=
||

{t: t>t,(n-2)}
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Chwong 2 ,
§2.3 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

2.3.3 Khoang tin cay va kiém dinh gia thuyét
vé phwong sai ciia sai s60 ngau nhién

g
Taco: y4°= ( G%)CE ~ 7 (n—-2)

P(;(fa(n—2)<;(2 <;(i(n—2)j:1—a =y

2 2

(
) ~n2D
P (n—-2)o co? < (n—-2)o _y

X X,
\ 2 2
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Chwong 2 ,
§2.3 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Khoang tin cay cua o2 :

( )
(n-2)& (n-2)&
Xe Xl
L 2 2

( )

2 2

e e;
- [Z22
%Z %1_2
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Chwong 2 ,
§2.3 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

V&i mire y nghta a ta can kiém dinh bai toan:
{HO : gifu=iorg

2 2 2 2 2 2
H :oc"#0, (0" <0y, 0" >0))

,_ (=25’ _ Qe

) )
Oy O,

XDTCKb: %

Néu gia thuyét H, dung thi: x~ ~ ¢ (n-2)
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Chwong 2 ,
§2.3 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Loai gt H, H, Wa
Hai , 5
phia =0, | o’ #0, {%i K < %fa(”‘z)}u{%; > Zi(”_z)}
) 2
Phia , , , 5
trai =0, |0 >0, {Z; :Z; >Z§(72—2)}
Phia , , ! I S ) 5
phél :Go O <GO {Zm :Ztn < Zl—a (n—2)}
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Chwong 2
§2.4 Phan tich phwong sai va sy phu
hop cua md hinh

2.4.1 Hé so xac dinh ctia ham hoi qui:
Xét ham hoi quy tong thé va ham hoéi quy mau :
Y =08 +p0,X +U, (2.1

Yi = :Bl o ﬁin (2.2)
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Chwong 2
§2.4 Phan tich phwong sai va sy phu
hop cua md hinh

1SS =Y (1, -¥)" =Yy
i=1 i=1
ESS =Y (Y, ~¥) = 235
i=l i=l1
RSS =Y (v, ) =Y ¢?

Taco: TSS = ESS + RSS (213)
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Chwong 2
§2.4 Phan tich phwong sai va sy phu
hop cua md hinh

Pinh nghia: Hé s6 xac dinh r2 dwoc dinh nghia
nhw sau:
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Chwong 2
§2.4 Phan tich phwong sai va sy phu
hop cua md hinh

Tinhchat: 0<r2<1
- Néu r2 = 1, ham HQ c6 thé coi la hoan hao
- Néu r2= 0, ham HQ dwa ra 1a khdng phu hop

Vi thé r2 dwoc dung lam thwée do mare dd phu hop

clia ham hoi quy


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

Chwong 2
§2.4 Phan tich phwong sai va sy phu
hop cua md hinh

Hé sb xac dinh co thé bién doi :

, ESS BEY R (Y ) X«
1SS >y XX D7

r

. %zxzyl)yz (2.14)

N r
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Chwong 2
§2.4 Phan tich phwong sai va sy phu
hop cua md hinh

Pinh nghia 2: Hé sb twong quan r duwoc xac dinh:

.- |ESS :\/I_R_SS
7SS 7SS
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Chwong 2
§2.4 Phan tich phwong sai va sy phu
hop cua md hinh

Tinh chat ctia hé so twong quan :

1.
2.

3.
4.

5.

-1<r <1 (dau cuda r chinh 1a dau cuta B, )

r(X,Y) = r(Y,X) (tinh d6i xrng)

NéU acs0va 1 i rC.Y) = (XY
eu ac>Ova . _ . 1 r(X,Y) =r(X,Y)

Néu X,Y doc lap thi r(X,Y) =0

Hé s twong quan chi m&rc dd phu thudc

tuyén tinh gitva X va 'Y
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Chwong 2

§2.4 Phan tich phwong sai va sy phu

hop cua md hinh

2.4.2 Kiém dinh sw phu hop ctia mé hinh

X (H —
Xét gia thuyét 0: =0
H,:p,#0
A (H 2 —
hay gia thuyét twong duwong J o r-=0
\Hl 7" >0
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Chwong 2
§2.4 Phan tich phwong sai va sy phu
hop cua md hinh

Pé kiém dinh gia thuyét nay ta chon TCKD:
re n-=2

F =
1—r? 1

Néu gia thuyét H, dung thi F ~ F(1,n-2)
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Chwong 2
§2.4 Phan tich phwong sai va sy phu
hop cua md hinh

Theo nguyén ly xac suat nho ta co :

Wa — {fm :ftn > fa(l,n—Z)}

Trong trwong hop H, b bac bd, chap nhan H, ta
c6 thé ndi rang ham hdi quy dwa ra 1a phu ho’p


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

Chwong 2 ‘
§2.5 Phan tich hdi quy va dv bao

Xét MHHQTT cb dién va ham hdi quy mau :

Y, =+ b, X, +U, (2.1)

N

Y, = ﬁ,\l T ﬁAZXi (2.2)

l

Van dé dat ra: can du bao gia tri trung binh
E(Y/X,) xa gia tri ca biét Y, khi X=X,
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Chwong 2 ‘
§2.5 Phan tich hdi quy va dv bao

Khi X = X, ta co: /E EX,
o oL (X =X L[ (X =X
Var(YO)—G _n ZX _—G _n ZX _
| L (X, )" g, X, _X)?

11+

I
A

Var(Y,-Y,)=c?| 1+

2% 2%
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Chwong 2 ‘
§2.5 Phan tich hdi quy va dv bao

2.5.1 Dw bao gia tri trung binh :
Xay dwng thong ké:

k- £/ x,)
se(¥)

T = ~T(n-2)
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Chwong 2 ‘
§2.5 Phan tich hdi quy va dv bao

Chon phanvi ¢ ,(n-2)
P(T|<t,,(n-2))=1-a=y
Ta c6 khoang tin cay (1-a) cua E(Y/X,):

7,1, ,(n-2)se(¥,) 5 ¥,+1,,,(n—2).se(%,))
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Chwong 2 ‘
§2.5 Phan tich hdi quy va dv bao

2.5.2 D bao gia tri ca biét :
Xay dwng thong ké:

-y
T = i —~T(n-2)
se(t, ~7,)
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Chwong 2 ‘
§2.5 Phan tich hdi quy va dv bao

Chon phanvj ¢,,,(n-2)
P(T<t,,(n-2))=1-a =y
Ta c6 khoang tin cay (1-a) cua Y,

(Y,\v() _ta/z(n _2)°S8(YO _f()) : YO +ta/2(n _2)'S8(Y0 _YA;)))
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Chwong 3
MO HINH HOI QUY NHIEU BIEN
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ChAu’o’r‘lg3 ‘ ‘ ,
MO HINH HOI QUY NHIEU BIEN

3.1 M hinh héi quy nhiéu bién
3.2 Phuwong phap binh phwong nhd nhat
3.3 Udc lwong va kiém dinh gia thiét

3.4 Phan tich hoi quy va dw bao
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

3.1.1 M6 hinh hoi quy nhiéu bién

=P+ By Xy + B X5+t B X+ U (B3l

Trong do:

Yi gatn cda bién phu thuoc Y (i=1 Ln)

B, hé sbd chan (hé so tw do)

B, hé so goc (hé s6 hoi quy riéng) clia bién
giai thich (=2 2,k )

U: saisO ngau nhién
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

M6 hinh héi quy mau xay dwng dwa trén mau
ngéu nhién kich thudc n (Y, Xy X5 X )i =L

Y, = B+ B, X, + B Xy, +..+ B X, (3.2)

Trong do:
Y, woclwongcuay, (i=1,n)

l

N

g, woc lwong cla hé so héi quy tong thé
(j=1k)
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

Ta ky hiéu
Y, P U, 1 X, X, .. X,
Y: Y2 ﬁ: ﬁ2 U: U2 X: 1 X22 X32 sz
Y B, U, 1 X, X, .. X,

Thi mé hinh hdi quy tdng thé (3.1) c6 thé biéu
dién dwdi dang ma tran:

Y=XB8+U (3.3)
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

Twong tw, néu ta ky hiéu

/ n

Y B

Y = Y, B _ P
Y, B,

Thi mé hinh hoi quy mau (3.2) co6 thé biéu dién
dw¢i dang ma tran nhuw sau:

A A

Y =XB (3.4)
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

3.1.2 Cac gia thiéet co ban cia MHHQ nhiéu bién

Gia thiet 1. Cac bién giai thich X; (j =2,k ) khong

phai bién ngau nhién, gia tri cla chung la xac
dinh
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Chwong 3

§3.1 M6 hinh hoi quy nhiéu bién va
phuwong phap binh phwong nhé nhat

Gia thiét 2. Ky vong toan
nghién U, bang khong

EU,)=EU/X,)
Gia thiet 3.

cov(U,,U,)=EU,U;) =5

cUa cac sai sO ngau

=0 (Vi)

o’ (Yi=))

0 (Vi#J)


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

Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

Gia thiét 4. Hang ma tran X bang k

rg(X) =
Gia thiét nay co nghla gitra cac bién X; khdng co

hién twong cong tuyén hay cac cot cua ma tran
X doc lap tuyen tinh

Gia thiet5. U, ~ N(0,0%) (Vi)
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

3.1.3 Phwong phap binh phwong nhé nhat

Xét ham hoi quy tong thé va ham hoéi quy mau
Y, = B+ B Xy + BiX5 + o+ B X, + U (3.1)

YAi :IBAI+IBA2X2i+IBA3X3i+"'+IBAkai (3.2)
hoac & dang ma tran
Y =Xp[+U (3.3)

Y = X8 (3.4)
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

Ta ky hiéu cac phan du e;:
e, =Y, -7

Céac phan dw nay ciing c6 thé biéu dién duoi
dang ma tran nhw sau:

\

N
_
<
_
oV I

e= =| |- P |=Y-Y=Y-XB

QR
R
S
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Chwong 3 ‘ ‘ ,
§3.1 MG hinh hoi quy nhiéu bién va
phwong phap binh phwong nhé nhat

Theo phwong phép binh phwong nhd nhat, khi
xay dwng ham hoéi quy mau, cac hé sb hoi quy
mau g, phai dwoc xac dinh sao cho tong binh

phwong cac phan dw dat gia tri nhd nhat, te la:

o) .
Y e} > min
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

Taco  Ye-ce

o(e'e) <
op

Giai phwong trinh trén ta dwoc:

0

Zel.z —>min <

B=(x"x) X"y (3.5)


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

Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

B=(x"x) X"y (3.5)

Cong thtre (3.5) la coéng thirc xac dinh hé so hoi
quy mau & theo phwong phap binh phwong nho
nhat va cac woc lwong 3, dwoc xac dinh theo
cong thwre (3.5) dwoc goi la cac woc lwong binh
phwong nhoé nhat.
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

Ma tran X'X dwoc xac dinh nhw sau:

1  duu duonk YHanXgpng. &on
x| X Knoe X 1 Xy X,
X, Xo o X, N1 X, .. X,

n Y X DX, . DX,
ZX21' ZXzzz ZXZiX3i ZXZiin

Zin ZinX2i ZinX3i ZX;!
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

Ma tran X'Y cling dwoc xac dinh twong tu:

(11 1YY (Y
XTY _ X21 X22 X2n YZ _ ZY;X%

X, X, .. X )\Y ZY.XM

n n 1
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Vi DU 3.1

Nghién cru moi quan hé phu thudc gitra doanh
s ban ra va&i chi phi danh cho quang céo va
gia ban, nguwoi ta thu thap dwoc cac so liéu sau
day tai 10 ctra hang cung kinh doanh mét loai

mat hang:

Y, |84 |90 |92 (96100 |108 {120 |126 130 | 136
X. |8 |9 [10|9 (10 |12 |13 [14 |14 |15
Z |9 |8 |8 |7 |7 |8 |7 |7 |6 |6
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Trong do:

Y: doanhso banra trong mét thang cua ctra
hang the i (triéu dong)

X:: chi phi danh cho quang cao trong mét thang
cla clra hang th i (triéu déng)

Z: giaban cua ctra hang th i

(ngan déng/1 dv sp)
Bang phwong phap binh phwong nhd nhat va dua
vao so liéu trén, hay xay dwng ham hoéi quy mau
dw¢i dang sau:

n n

=B, +B2Xi +B3Zi
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Pap so:

(Y ) (1082)
XY= YYX |=|12746
(2.¥Z) (7766,

n >X >Z 10 114 73
XX=[ 3% X YXZ |=|114 1356 816 ‘XTX‘:1944
YZ dZX YZ' ) (73 8l6 541

(A, A, A, (67740 2106 —5964
X'X=|A, A, A, |=|2106 81 162
A, Ay A, 5964 162 564
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1] 1
(XX) " = 5 %X=l974

(67740 2106 —5964)

2106

5964

31
162

1 (67740 2106 —5964)
B=(X"X)" XY=—o| 2106 81162
5964 162 564

n

162
S64

(1082 )
12746

7766

(69,53704 )
6,08333

| —4,20370,

Y. = 69,53704 + 6,08333X. — 4,20370Z.
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Y nghia cla cac hé s6 hoéi quy

B,=608333:  Khi gia ban khéng dbi, chi phi
danh cho quéng cédo tang 1&n 1 triéu déng, thi
doanh s6 ban ra trung binh clia clra hang tang
|én 6.08333 triéu dong.

[33:—4.2037: Khi chi phi danh cho quang cao
khéng ddi, gia ban tang I18n 1ngan déng/ 1 dv
san pham, thi doanh sb ban ra trung binh cua
ctra hang gidm xudng 4.2037 triéu dong.
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Chwong 3 ‘ ‘ ,
§3.1 MG hinh hoi quy nhiéu bién va
phwong phap binh phwong nhé nhat

3.1.4 Cac tinh chat cia wéc lwong BPNN
1. Budng héi quy mau di qua diém trung binh
mau (Y, X2,..X%), tiee la:

Y=B +B, X2+t B X
trong do:

_ — 1 _
y=L%y X, ==X,  (j=2k

n n
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

2. Gia tri trung binh cla cac gia tri Y, dwgre xac dinh
theo ham hoi quy mau bang gia tri trung binh cua
bieén phu thubc, twe la:
P=137 =¥
n
3. Téng cac phan dw ciia ham hoéi quy mau bang 0:

Zel:o
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Chwong 3 ‘ ‘ ,
§3.1 MG hinh hoi quy nhiéu bién va
phwong phap binh phwong nhé nhat

4. Cac phan du e, khéng twong quan véi ¥,
Zel.f’l. =0
5. Cac phan dw e; khéng twong quan voi X, :

YeX, =0 (j =2,k
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Chwong 3 ‘ ‘ ,
§3.1 M6 hinh h6i quy nhieu bien va
phuwong phap binh phwong nhé nhat

6. V&i cac gia thiét ciia mo hinh hoi quy tuyén
tinh c6 dién thi cac woc lvgng binh phwong nho
nhat 5, la cac wéc lwgng hiéu qua cla B, (j=1k).
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Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Xét ham hoéi quy tdng thé va ham hoéi quy
mau
Y

=B+ B X+ B X o+ B X U, (B
?

By + BoXoy + B Xy + o+ B X, (3.2)
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Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

3.2.1 Ma tran hiép phwong sai ctiia hé so hoi
quy mau

Ma tran hiép phwong sai ctia hé sd hoi quy
mau, ki hiéu cov(p), 1a8 ma tran dwoc xac dinh
nhw sau:

cov(B)=EL(B-B)B-B)] (3.6)
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Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Val’(ﬁAl ) COV(ﬁAl , Bz ) . COV(ﬁAl ) Bk )

N

COV(ﬁA) _ COV(ﬁAzaﬁl) Va”(ﬁz) COV(ﬁAzaﬁk) (3.7)

COV(ﬁAkﬁﬁAl) COV(ﬁAkaﬁAz) Va”(ﬁk)
Ma tran hiép phwong sai clia cac hé sb hoi quy
mau la ma tran vuéng cap k, doi xrng qua
dwdng chéo chinh va phan t th j trén dwdng
chéo chinh la phuwong sai cua g,
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Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Cé thé chirng minh dwoc rang:
cov(B) =2 (X X)™ (3.8)
Do vay ta co:

Var(,B ) =

2

‘X X‘ (3.9)
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Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Trong thyc hanh khi stv dung cong thtrc (3.8) va
(3.9), do phwong sai chwa biét, nén nguoi ta
thwong thay o°bang wdc lwong khdng chéch
cua no la:

2

2
ei
n—=k

G’ = (3.10)
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Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Trong thwc hanh nguw¢i ta thwdng st dung
cong thirc sau day de xac dinh 3"¢?

Yel=ele=Y"Y-BX"Y (3.11)
Néu khai trién céng thire (3.11) ta dworc:

S =1 -BYr+ B X, +. B YK, (3.12)
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Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

3.2.2 Khoang tin cay cua cac hé so hoi quy
T giad thiét 5 vé phan phdi chuan cua sai s6
ngau nhién, co thé suy ra:

B, ~N(B,Var(B))) (j =1k)
Do o’ ta chwa biét ma phai thay bang wéc lvong
khong chéch cia nd la 6°, nén
Bj _ﬁ' 1 1

—L ~ —k =1,k
(5 I'(n—k) (/=Lk)

T —
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Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

N

:Bj_ﬁ' 1 1

T = ) ~T(n—k) (j=1k)
p| [P <t (n-k)|=1-«a
se(f,)| >

P[[}j ~t,(n—k).se(B,) < B, < B, +ta(n—k).se(Bj)j =l-a=y

2

(ﬁj—ta(n—k).se(ﬁj); ﬁjﬂa(n—k).se(ﬁj)j
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Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

3.2.3 Kiem dinh gia thuyét ve cac hé s6 HQ
Gia sr v&i mirc y nghia o cho trwéc ta can kiém
dinh gia thuyeét:

{HO ::Bj ZIB]*
H, :B,#p, (B, <B;, B,>B))


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

Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

3.2.3 Kiem dinh gia thuyét ve cac hé s6 HQ

Ta xay dwng tiéu chuan kiém dinh

Vo

:Bj o :BJ*
se(B))

Néu H, dung thi T~T(n-k)

T =
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Chwong 3 ]
§3.2 Khoang tin cay va kiém dinh gia
thuyét vé cac hé so hoi quy

Loai gt HO H1 Wa

Hai phia | 3 = 5 B, #B; W = { [, - >t ,(n—k) }

ttn

TE(p=p | B<B | W,o={1: t <—t,(n-k))

Phai B;=B; B> B; Wa :{ Lyt Ly >ta(n_k)}
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Chwong 3 ,
§3.3 Phan tich phwong sai va kiem dinh
gia thuyét dong thoi

3.3.1 Hé so xac dinh béi

Xét ham hoi quy tong thé va ham hoéi quy mau:
Y, =B+ Xy + BiXy + o+ B X + U (3.1)

Yi 2131+132X2i+:B3X3i+---+IBkai (3-2)
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Chwong 3 ,
§3.3 Phan tich phwong sai va kiem dinh
gia thuyét dong thoi

I, TSS =3 (Y, =Y )’
2. ESS=)(Y,-Y) =) (Y,-Y)
3. RSS =) (¥,-7,)’

Twong tw trwdng hop hoi quy 2 bién ta cé hé
thirc sau:

I'SS = ESS + RSS
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Chwong 3 ,
§3.3 Phan tich phwong sai va kiem dinh
gia thuyét dong thoi

Pinh nghia 1: Hé s6 xac dinh bdi R?
dwoc dinh nghia nhuw sau:
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Chwong 3 ,
§3.3 Phan tich phwong sai va kiem dinh
gia thuyét dong thoi

Trong thwe hanh ta c6 thé sir dung cdng thirc:

B'X'Y-nY
P
Y'Y-nY

RZ

Néu khai trién ta dwoc
0 A A —2
2 _ 'BIZYi+'B2ZYiX2i "'---"',BkZYiin —nY
ZZz —nY

R
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Chwong 3 ,
§3.3 Phan tich phwong sai va kiem dinh
gia thuyét dong thoi

1.0<R?< 1

- Néu R2 = 1, ham hoi quy c6 thé coi |a hoan hao

- Néu R2= 0, ham hoi quy dwa ra la khéng phu hop
Vi thé R2 dwoc dung lam thwdc do mire d6 phu hop
clia ham hoi quy

2. R2 14 ham khdng gidm, phu thudc vao so bién
giai thich c6 trong mé hinh


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

Chwong 3 ,
§3.3 Phan tich phwong sai va kiem dinh
gia thuyét dong thoi

Tuy nhién khéng thé dung R2? l1am tiéu chuan dé
xét viec dwa thém hay khdng dwa thém bién ddc
lAp m&i vao md hinh ma phai dung hé sd xac
dinh boi da diéu chinh
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Chwong 3 ,
§3.3 Phan tich phwong sai va kiem dinh
gia thuyét dong thoi

Dinh nghia 2: Hé s6 xac dinh boi da diéu chinh,
ky hieu ®° dwoc dinh nghia nhw sau:

R =1-(1-pgH !
n—=k
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Chwong 3 ,
§3.3 Phan tich phwong sai va kiem dinh
gia thuyét dong thoi

R" c6 cac tinh chét:

1.Néu k> 1thi R <R><1 var ciingla ham
khdng giam doi véi so bién gidi thich co trong
MmO hinh

2. R c6 thé nhan gia tri am du R2 luén dwong
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Chwong 3 ,
§3.3 Phan tich phwong sai va kiem dinh
gia thuyét dong thoi

Vay khi nao can dwa thém bién ddc lap moi vao
mé hinh? Co6 thé chirng minh dwoc rang viéc
dwa thém bién g|a| thich moi vao mo hinh la can

thiét chung nao R con tang 1&én va hé so hoéi quy
cla bién moi X la g =0
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Chwong 3
§3.3 Phan tich phwong sai va kiém dinh
gia thuyét dong thoi

3.3.2 Kiém dinh gia thuyét dong thoi
Xét gia thuyét

Hy:p,=p;=...= B =0

H,:3it nhdatmothé so B; #0  (j=2,k)
H,:R*>=0
H,:R*>0

Gia thuyét twong duwong la .
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Chwong 3 ,
§3.3 Phan tich phwong sai va kiem dinh
gia thuyét dong thoi

Ta xay dwng tiéu chuan kiém dinh:
R° n—-k
1-R* k-1
Néu H, dung thi F~F(k-1, n-k)

F =

P(F> f.(k-1,n—k)) =a

W, ={f: o> f(k—1,n—k)|
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

Xét ham hoi quy tong thé va ham hodi quy mau
Y, =B+ b Xy + BiXy + o+ BX + U (3.1)

YAi :IBAI+IBA2X2i+IBA3X3i+”'+IBAkai (3-2)
hoac & dang ma tran
Y=Xp+U (3.3)

Y =XB (3.4)
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

Bai toan dat ra: v&i cac gia tri cho trwde cta bién
gidi thich X,=X,, X;=Xs, ..., X,=X,, hodc c6 thé
Ky hiéu 1

XkO

can dy bao gia tri trung binh E(Y/X,) hoé&c gia tri
cé biét Y=Y, khi X=X,
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

3.4.1 Dw bao gia tri trung binh
V&i do tin cay y = 1 — o can dw bao E(Y/X,)
Uéc lwong diém cha E(Y/X)) la:

Vo= X0 B=PB+ By + BXog et BX
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

Xay dwng thong ké

r_L-BYIX) Tin—i)

se(¥;)

ta tim gia tri phan vi ¢ ,(n—k) sao cho:

P(Ti<t,,(n—k))=1-a=y
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

Bang phép bién dbi twong dwong ta suy ra
khoang tin cay cho E(Y/X,):

(7~ 1o (n—k)se(T,) ; T, +1,,(n—k).se(¥,))
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

Trong do
Vaxy,) =X, .cov).X, =0 Xy (X' X)X,

se(f)) =\ Var(,) = o X{ (X" X)X,
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

3.4.2 Dw bao gia tri ca biét

V@i do tin cdy y can dw bao gia tri Y=Y, khi X=X,

Uéc lwong diém cla Y, van la:

Yo :)(()T-ﬂzﬂl +ﬂ2)(20+ﬂ3)(30+'“+ﬂk)(k0
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

Hoan toan twong tw ta xay dwng thong ké

__ Sk ~T(n—k)
se(Y, — 1)

Bang phép bién doi twong dwong ta cling suy
ra dwoc khoang tin cay cua Y, la

()=t =56y ~T;) Tyt =) 56, —T)

T
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

Trong do
VaKky,-Y,)=Vak¥,)+c’

se(Y, %) =Var(¥, - ;)
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

Vi du: Xét tiép vi du 2. V&i dd tin cay y = 0,98
hay dw bao doanh s6 ban ra trung binh trong
mot thang cua cac cira hang cé chi phi danh
cho quang cdo la 10 triéu dong/ thang va gié
ban Ia 8 ngan doéng/ dvsp.
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Chwong 3 ‘
§3.4 Phan tich hoi quy va dw bao

Xét tiép vi du 2. V&i do tin cay vy = 0,98 hay du
bao doanh sb ban ra trong mét thang cla ctra

hang co chi phi danh cho quang cao la 10 triéu
dong/ thang va gia ban 1a 8 ngan dong/ d.vi.
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Qhwong4
MO HINH HOI QUY VOI BIEN GIA
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ChAu’o’r‘lg4 ‘ , , )
MO HINH HOI QUY VOI BIEN GIA

4.1 Md hinh hoi quy véi bién gi

4.2 UIng dung ciia md hinh hoi quy v&i bién gia
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

4.1.1 Khai niém vé bien gia

Bién so lwong: Gia tri cla cac bién d6é duoc
biéu thi bang so6 (vi du: thu nhap, doanh s6...)

Bién chat lwong: Biéu thi nhitng thudc tinh
nao do (vi du: gioi tinh, nghé nghiép...)
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

Pé biéu thi mirc dd anh hwdng cla cac bién
chat lwong téi bién phu thudc, ta can lwong hoa
cac tieu thire, thudc tinh nay bang cach s
dung bién gia
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

Vay bién gia la gi? La bién chat lwong da dwoc
lwong hda, cac gié tri cd thé cd cda bién gia chi
la 2 gia tri 0 va 1. N6 chi ra c6 hay khéng cé
mot thudc tinh nao do.

VD: Bé biéu thi gi¢i tinh, ta st dung bién gia Z
va quy woc:

-Z=0 Nam

-Z=1 N
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

4.1.2 MHHQ vé&i bien chat lwong c6 2 pham tru

Gia st mot xi nghiép san xuat cé thé ap dung 2
cdng nghé san xuat A va B, nang suat cia moi
cdng nghé 1a BDLNN phan phdi theo quy luat
chuan cé phwong sai bang nhau, nhwng ky
vong todn cé thé khac nhau
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

Yz‘ — 131 T ﬂzZi T Ui (4-1)

Trong do:

nang suat cua xi nghiép

U: saiso ngau nhién

bién gia biéu thi cong nghé san xuat dwoc
ap dung va co thé quy woec:

-Z;=0  cbng nghé san xuat A

-Z;=1  cbng nghé san xuat B


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

Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

Dé wéc lwgng MHHQ (4.1) ta ciing sé tién hanh
twong ty doi voi MHHQ 2 bién thong thuong

i 22 | 19 | 18 | 21 |185| 21 205 17 |17.5]21.5

1 |lolo |l 1]o0]| 1|1 |00 1
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

Dé wéc lwgng MHHQ (4.1) ta ciing sé tién hanh
twong ty doi voi MHHQ 2 bién thong thuong

DRI B
>z 25

B =Y-p,Z=19,6—32x0,5=18

Y =18+3,2Z,
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

V&i gia thiét E(U;) = 0 dwoc thda man thi
E(Y,/Z =0)=p (4.2)
EY,/Z,=1) = +p, (4.3)
-(4.2) cho biét khi 4p dung cong nghé san xuat
A, nang suat trung binh cua xi nghiép la 3,

-(4.3) cho biét khi 4p dung cong nghé san xuat
B, nang suat trung binh cua xi nghiép la B, . B,
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

V&i gia thiét E(U;) = 0 dwoc thda man thi

E(Y,/Z,=0)=p, (4.2)
EY,/Z,=1) = +p, (4.3)

- Nhw vay B, 1a sy chénh léch (khac nhau) vé
nang suat khi chuyén tlr cong nghé san xuat A
sang cong nghé san xuat B


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

Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

Tré lai vi du vira roi:

N

Y, =18+3,27.

N&ng suat trung binh khi 4p dung céng nghé
san xuat Ala 18 (dvsp)

Nang suat trung binh khi ap dung céng nghé
san xuat B 1a 18 + 3,2 = 21,2 (dvsp)
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

4.1.3 MHHQ v¢&i bien chat lwong cé nhiéu hon
2 pham tru

Néu ki hiéu s6 pham trii 1a m thi s6 bién gia can
dwa vao mO hinh (dé Ilwgng hoéa bién chat
lwong)sélam-—1
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

Giad sl xi nghiép no ngoai cdng nghé san xuat
A va B con c6 thé ap dung cdng nghé san xuat
C, khi d6 ta can st dung 2 bién gia la Z,; va Z,,
va mé hinh hoi quy tdng thé sé c6 dang sau:

Yi — 181 + :Bzzli + :Bszzz' + Uz' (4~4)
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

Yi — 181 + :Bzzli + :Bszzz' + Uz'

Y;: bién phu thudc (néng suat) A
U.: sai sO ngau nhién

Zyi, Zy;: bien gia biéu thi cac cong | B
nghé san xuat dwoc ap dung

(4.4)
Z. | Z,
00
1 0
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

V&i gia thiét E(U;) = 0 dwoc thda man thi
E(Y,/Z,=2,=0)=p,
E(Y,/Z,;=1,Z,,=0)=p +p,
E(Y,/Z,;=0,Z,,=1)= B+,
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

-N&ng suat trung binh cla xi nghiép khi ap
dung céng nghé san xuat A la 3,

- Nang suat trung binh clia xi nghiép khi ap
dung céng nghé san xuat B la B, . B,

- Nang suat trung binh clia xi nghiép khi ap
dung céng nghé san xuat C la 4., B;
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

E(Y,1Z,=2,=0)=f,
E(Yi/le' — 19221' =0) :ﬂ1 "'ﬂz
E(Y,/2,=0,Z, =1)= f,+ .

- B,: chénh 1éch (khac nhau) vé nang suat khi
chuyén tir CNSX A sang CNSX B

- B3: chénh 1éch (khac nhau) vé nang suat khi
chuyén tir CNSX A sang CNSX C
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

Yi — 181 + :Bzzli + :Bszzz' + Uz' (4~4)

Ho: B, = B3 =0

Néu & mirc y nghia o nao do ta khéng bac bd
dwoc H, thi diéu nay co nghia (& mirc y nghia o
dd) cac cong nghé san xuat khac nhau cho nang
suat nhw nhau
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

! 4 I 4

Chuy

Pham tru (hng v&i cac gia tri bang 0 clia cac bién
gia dwoc goi la pham tru co so.

Pham tr0 co s& hiéu theo nghia la viéc so sanh
dwoc tien hanh véi pham tru nay
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

4.1.4 MHHQ vé&i nhiéu bién chat lwong
Gid si* MHHQ c6 k bién giai thich 1a bién chat
lwong, s6 pham tru cua X la m,

Téng sb bién gid can thiét dé biéu thi cac bién
chat lwong can dwa vao mo hinh sé 1a:

> (m, ~1)


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

Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

Xét md hinh héi quy biéu thi nhu cau vé may
mac cta nam, ni thanh nién thudc cac nghé
nghiép khac nhau: c6ng nhan, néng dan, tiéu
thwong, sinh vién.

SO bién gia can dwa vao mé hinh sé Ia:

(2-1)+(4-1)=4
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Chwong 4

§4.1 Md hinh hoi quy v&i bién gia

Z1i ZZi ZBi Z4i
Nam SV 0 0 0 0
NG SV 1 0 0 0
Nam CN 0 1 0 0
N& CN 1 1 0 0
Nam ND 0 0 1 0
NO ND 1 0 1 0
Nam TT 0 0 0 1
NG TT 1 0 0 1
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

4.1.5 MHHQ hén hop

La mé hinh héi quy ma trong dé co ca bién so
lwong 1an bién chat lwong, bién chat lwong sé
dwoc biéu thi bang bién gid theo quy tac nhuw
da ndi o trén.
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Chwong 4 ‘ ,
§4.1 M6 hinh héi quy véi bién gia

4.1.5 MHHQ hén hop

Viéc phan tich héi quy moi quan hé gitra bién
phu thudc véi cac bién gidi thich (bao gém ca
bién sO lwong va bién gid), dwoc tién hanh
twong tw nhw ddi v&i md hinh héi quy nhiéu
bién
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ViDU 3

Piéu tra vé murc chi tiéu cho may mac cla
nam, nir c6ng nhan & mét nha may, ngudi ta
thu dwoc so liéu sau:

3.0 4.0 13.545 (4.0 (45 |40 |55
2.5 2.5 |3.0(3.0(3.5 |35 (40 (4.0
0 |1 o (1 |0 1 0 1
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Trong do:

Y.: muc chi tieu cho may mac trong mot nam
(triéu dong)

X::  muc thu nhap trong mét thang (triéu dong)

Z: la bién gia biéu thi givi tinh, trong do:

Z; = 0: nam Z=1.nk
Bang phwong phap binh phwong nhd nhat va dua
vao so liéu trén, hay xay dwng ham hoéi quy mau
dw¢i dang sau:

?i :61 +Bzxi +B3Zi
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Pap so: (Y1=14.56)

XY =

XX =

n > X
2% 22X
Yz, YzX

/All A21 A31 L
AlZ AZZ A32

(Y, ) (7,280
Y YX |=]92,016

2 YZ )\ 7.64

\A13 A23 A33 J

4 8

Y XZ |=|54 3212 252

Yz 4

=[-1008 16
-144 0

(649,44 —-100,8 —14,4)

50,4 4

25,2 4

0
28,8

‘XTX‘:516
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(649,44 —100,8 —14,4)
(xTx)_1= L = 008 16 0
\xTxl 57.6
(-144 0 288

1 (649,44 —100,8 —14,4)\ 728 | (1226
B=(XTX)_1.XTY=% 1008 16 0 || 92,016 |=| 0,08
144 0 288\ 764 ) |08,

n

Y, =1,226 +0,08X, + 0,18Z,
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Y nghia cla cac hé s6 hoéi quy

o\

B,=008 : Néu cung gidi tinh, khi thu nhap
tang thém 1 triéu dong/ thang thi chi tiéu trung
binh cho may mac sé tang thém 0.08 triéu dong/
nam.

[A33:O.18 : Néu cuing thu nhap, thi ni cong
nhan chi tiéu cho may mac trung binh nhieu hon
nam la 0.18 trieu dong/ nam.
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Chwong 4 ,
§4.2 Ung dung cua MHHQ v&i bién gia

4.2.1 So sanh 2 hoi quy

Co 2 tap so liéu khac nhau twong (ng voi 2
mau khac nhau nhwng deu cung lién quan dén
1 bién phu thudc va 1 so bién gidi thich nao dé.
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Chwong 4 ,
§4.2 Ung dung cua MHHQ v&i bién gia

Bai toan dat ra & day: c6 thé xay duwng 1 md
hinh héi quy duy nhat dwa trén ca 2 tap so liéu
do hay khédng hay phai xay dwng 2 mé hinh hoi
quy khac nhau, méi hdi quy dwa trén 1 tap s
lieu?
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Savings

» U
Incame
(>x<>x<) (2} Calncldent regressions
Savings

HEES

neame

ey Cancurrent regrasslons

CuuDuongThanCong.com

Savings

[ncame
{ B} Paralle] regresslons

Savings /

[necame

{d} Dlsslmilar regresslons

https://fb.com/tailieudientucntt
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Chwong 4

§4.2 Ung dung ctia MHHQ vé&i bién gia

Y, =B+ B,X, + BZ + B(X,Z,)+ U,

Y;: bién phu thudc

X:: bién gidi thich la bién so lwong
U: sai sO ngau nhién

Z:: bién gia dwoc quy woc

Z. =0

S6 liéu thudc mau |

Z =1

S6 liéu thude mau |

(4.5)
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Chwong 4 ,
§4.2 Ung dung cua MHHQ v&i bién gia

V&i gia thiét E(U;) = 0 dwoc thda man thi
E(Y./Z =0,X)=B+p,X,
E(Yz /Zi — laXi) — (ﬁl + ﬁ3) + (ﬁz + ﬁ4)Xz’

- B5: chénh léch (khac nhau) vé hé s6 chan

- B4: chénh léch (khac nhau) vé hé s6 goc


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

Chwong 4 ,
§4.2 Ung dung cua MHHQ v&i bién gia

Y, = B+ B X, + BZ, + B.(X,Z,)+U, (4.5)

Ho: B3 = P4 =0

Néu & mirc y nghia o nao do ta khéng bac bd
dwoc H, thi diéu nay co nghia (& mirc y nghia o
dd) khdng co sw chénh léch ca vé hé sb chan va
hé sd goc khi chuyén tir mau | sang mau l, tic
la co thé gop 2 tap so liéu duoc.
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Chwong 4 ,
§4.2 Ung dung cua MHHQ v&i bién gia

4.2.2 Phan tich th&i vu (mua)

Yéu t6 thdi vu (mua) 1a yéu td co nhiéu anh
huwdng dén mét sd cac dai lwong kinh té nhw
nhu cau vé mot s6 mat hang, doanh sb ban ra,
san lwong mot so loai ndng san ...
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Chwong 4 ,
§4.2 Ung dung cua MHHQ v&i bién gia

Thi du, nhu cau tleu dung hang may mac chiu
anh hwédng cla yéu to thu nhap va yéu td mua

ma ta co thé coi 1a thay ddi theo cac quy trong
nam
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Chwong 4 ,
§4.2 Ung dung cua MHHQ v&i bién gia

Yi:ﬁl+ﬁ2Xi+ﬁ3ZIi+ﬁ4Z2i+ﬁSZ3i+Ui (47)

A gia . Z,|Z,|Z
Y:: nhu cau tiéu dung L e
hang may mac 1 [0 [0 |0

X;: thu nhap 11 1o 1o
Zyi, Ly, Z3;- bieén gia dwoc quy woC | 1071 [,
V{0 |0 |1
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Chu’o’ng 4
§ 4.2 Ung dung ctia MHHQ vé&i bién gia

V&i gia thiét E(U;) = 0 dwoc thda man thi
EY/Z.=2,=2,=0;X)=0,+,X
EY/Z . =1,Z,,=Z,.=0;X)=(B, + B,)+ B,X.
EY/Z, =1,Z,=Z,.=0;X.)=(B, + B,)+ B, X,

EY/Z,=2,=0,Z,,=1,X,)=(, + ;) + B, X,
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Chwong 4 ,
§4.2 Ung dung cua MHHQ v&i bién gia

4.2.3 Hoi quy tuyén tinh tirng doan

X (sales)
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Chwong 4 ,
§ 4.2 Ung dung cua MHHQ v&i bién gia

Yt = 181 T IBZXt T 183(Xt _Xto )Zt T Ut

Y,: bién phu thudc (ndng suat)

U,: sai sO ngau nhién

X,o: gia tri bién X tai thoi diém t = t,
Z: bién gid dwoc quy woc
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Chu’o’ng 4
§ 4.2 Ung dung ctia MHHQ vé&i bién gia

V&i gia thiét E(U;) = 0 dwoc thda man thi

E(Y/Z, =0,X,)= B, +B.X,
E(Y/Zt = l’Xz) — (ﬁl _:B3Xt0 )+ (132 +ﬁ3 )Xt

- B,: chénh Iéch (khac nhau) vé hé s goc
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Chu’o’ng 4
§ 4.2 Ung dung ctia MHHQ vé&i bién gia

E(Y/Z,=0.X,) =, + X,

EY/Z =1X)=(B-B.X, )+(B,+B:)X,
Hy: B3 =0

Néu & mirc y nghia o nao do ta khéng bac bd
dwoc H, thi diéu nay co nghia (& mirc y nghia o
do) toc do bién thién ctua Y phu thudc X khéng
c6 gi khac trwdc va sau thoi diém chuyén doi
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Chu’o’ng 4
§ 4.2 Ung dung ctia MHHQ vé&i bién gia

Trong trwdng hop cé nhiéu hon mot thdi diém
chuyén ddi, chang han ngoai thdi diém chuyén
doi t, con co thoi dieém chuyén doi th hai t, >

t, thi cé thé dé nghi mé hinh hoi quy tuyén tinh
trng doan nhw sau:
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Chwong 4 ,
§ 4.2 Ung dung cua MHHQ v&i bién gia

Yl‘ — ﬂl +ﬂ2X1‘ +ﬂ3(Xz _Xzo )th +ﬂ4(Xt _th )Zzz +Ul‘ (48)
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Chwong 5

PHUONG SAlI CUA SAI SO
THAY DOI
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Chwong 5 , )
PHUONG SAI CUA SAI SO THAY POl

5.1 Phwong sai cla sai so thay doi —
Nguyén nhan va hau qua

5.2 Phat hién sy ton tai phwong sai cla
sal sO thay doi

5.3 Khéc,phuc hién twong phwong sai cla
sai sO thay doi (ndi dung thao luan)
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Chwong 5 , ,
§5.1 Phwong sai cua sai s6 thay doi —
Nguyén nhan va hau qua

5.1.1 Hién twong phwong sai cta sai so thay
doi va nguyén nhan

Xay ra khi gia thiét Var(U,) = o2 (Vi) bi vi pham,
tiee la

Var(U)) = 6?2
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Chwong 5 , ,
§5.1 Phwong sai cua sai s6 thay doi —
Nguyén nhan va hau qua

- Do ban chat cta cac moi lién hé gitra cac dai
lwong kinh té

- Do ky thuat thu thap va x& ly so liéu, dang
ham sai


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

Chwong 5 , ,
§5.1 Phwong sai cua sai s6 thay doi —
Nguyén nhan va hau qua

5.1.2 Héu’qué cﬁq hién twong phwong sai
cua sai so thay doi

Cac woc lwgng BPNN f,vén 1a cac woc luong
tuyén tinh, khong chéch nhwng khong con la
hiéu qua
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Chwong 5 , ,
§5.1 Phwong sai cua sai s6 thay doi —
Nguyén nhan va hau qua

Cac wdoc lwvong cua cac phuong sai sé la cac
wdc lwong chéch, thong ké T va F khéng con
c6 y nghia. Do d6 khoang tin cay va cac kiém
dinh dwa trén thong k& T va F khong con dang
tin cay nira
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Chwong 5 ,
§5.2 Phat hién phwong sai cua sai so
thay doi

5.2.1 Phwong phap do thi

Vi phan dw e;cia ham hoi quy mau chinh 13
w&e lwong cda sai sO ngau nhién U, nén dwa
vao do thi phan dw (hodc binh phwong phan
dw) ddi véi bién gidi thich X ta c6 két luan:
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Chwong 5 ,
§5.2 Phat hién phuwong sai cua sai s6
thay doi

Néu dé rong cta phan dw e (hay e?) tdng hay
giam khi X tang thi cé thé nghi ngd phwong sai
cia sai sO thay ddi. Trong trwdng hop nhiéu
hon 1 bién gidi thich, c6 thé dung dd thi e (hoac
e?) doi voi 7,
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Chwong 5 ,
§5.2 Phat hién phuwong sai cua sai s6
thay doi

5.2.2 Kiem dinh Goldfield — Quant (G - Q)

Budc 1. Sap xép céac gia tri quan sat theo chiéu
tang cua bién X

Budc 2. Bé ¢ quan sat & gitra theo quy tac:
Néu n = 30: lay ¢ = 4 hoac 6.
Néun =60:1ay c =10
Cac quan sat con lai chia 2 nhém, moi nhém co
(n-c)/2 quan sat
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Chwong 5 ,
§5.2 Phat hién phwong sai cua sai so
thay doi

Buoc 3. Uoc lwong mo hinh voi (n-c)/2 quan sat
dau va cudi thu duvgc RSS, va RSS, twong ng
vO'i bac tw do la:

n—c_k:n—c—2k
2 2

d =
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Chwong 5 ,
§5.2 Phat hién phuwong sai cua sai s6
thay doi

Buoc 4. Xay dwng TCKD:

RSS, /RSS2
d | d
Néu gia thiét H,: phwong sai cla sai s6 ngau
nhién khéng doi dwoc théa man thi F~F(d,d)

F —

We=" U Su>Ta(d,d);
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Chwong 5 ,
§5.2 Phat hién phwong sai cua sai s6
thay doi

5.2.3 Kiém dinh Park
Park dwa ra gia thiét
c’=0c’X"’Me"

= Inc’ =Inc” + B, InX. +V,

Vi thwong o’ chwa biét nén thay thé bai wéc
lwong cuanéd la e?

Ine’ =lnc’ + B, InX, +v,
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Chwong 5 ,
§5.2 Phat hién phwong sai cua sai so
thay doi

Budc 1. Uéc lwgng hoi quy goc dé thu duoc
cac phan dv e,

Budc 2. Udc lwong hoi quy
Ine’ =8, +B,InX, +v,

Néu cé nhiéu bién glal thich thi voc lwong hoi
quy nay vai ttrng bién gidi thich hodc voi Y,
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Chwong 5 ,
§5.2 Phat hién phwong sai cua sai s6
thay doi

Ine’ =B, +B,InX, +v,

Buwoc 3. Kiém dinh gt Hy: B, = 0

Néu H, bi bac bd thi két luan cé phuong sal
cua sai s6 thay doi
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Chwong 5 ,
§5.2 Phat hién phuwong sai cua sai s6

thay doi

5.2.4 Kiém dinh Glejser
e =B+ BX, +v, e = By + BoyfX, +v,
‘ei‘:ﬁl+ﬁ2XLi+vi €; ::B1+182\/;7i+vi

Néu gia thuyét H, : B, = 0 bi bac b thi két luan
c6 phwong sai cua sai s6 thay doi
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Chwong 6
TU TUONG QUAN
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Chwong 6
TU TUONG QUAN

6.1 Hién twong tw twong quan — Nguyén nhan
va hau qua

6.2 Phat hién sw ton tai tw twong quan

6.3 Khac phuc hién twong tw twong quan
(n6i dung thao luan)
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Chwong 6
§6.1 Hién twong tw twong quan —
Nguyén nhan va hau qua

6.1.1 Hién twong TTQ va nguyén nhan
Hién twong tw twong quan xay ra Kkhi

cov (U, U)=EU.U) =0 Vi# ]
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Chwong 6
§6.1 Hién twong tvw twong quan—
Nguyén nhén va hgu qua

U, =pU,, +¢

p:  hé so tw twong quan bac 1 (hay hé so tw
hoi quy bac 1)

g nhiéu ngau nhién thoa man moi gia thiét
clia MHHQTT c0 dién
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Chwong 6
§6.1 Hién twong tvw twong quan—
Nguyén nhén va hgu qua

U, =pU,, +¢

U, tuan theo lwoc do tw hoi quy bac 1, ky hiéu
AR(1)
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Chwong 6
§6.1 Hién twong tvw twong quan-—
Nguyén nhan va hau qua

U, =pU_+p,U_+..+p U _ +¢

t-p

pi  hé so tw hoi quy bacj (j=1p)
. nhiéu ngau nhién thoa man moi gia thiét
cia MHHQTT c0 dién
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Chwong 6
§6.1 Hién twong tvw twong quan-—
Nguyén nhan va hau qua

U, =pU_+p,U_+..+p U _ +¢

t-p

U, tuan theo lwgc do tw hoi quy bac p, AR(p)
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Chwong 6
§6.1 Hién twong tvw twong quan—
Nguyén nhan va hau qua

Quan tinh — tinh chat phd bién clia cac dai lwong
Kinh té quan sat theo thoi gian

Hién twgng mang nhén

Tinh chat “tré” cia cac dai lwong kinh té
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Chwong 6
§6.1 Hién twong tw twong quan —
Nguyén nhan va hau qua

Phwong phéap (k¥ thuat) thu thap va x ly so liéu

Sai lam khi I1ap mé hinh: bd bién (khéng dwa
bién vao md hinh), dang ham sai...


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

Chwong 6
§6.1 Hién twong tw twong quan —
Nguyén nhan va hau qua

6.1.2 Hau qua cua hién twong tw twong quan

Cac woc lwgng BPNN ﬁj la cac wdc lwgng
tuyén tinh, khéng chéch nhuwng khéng phai la
hiéu qua nira
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Chwong 6
§6.1 Hién twong tw twong quan —
Nguyén nhan va hau qua

Cac uvoc lwong cua cac phwong sai la chéch va
thong thwong 1a thap hon gid tri thwe cua
phwong sai, do d6 gia tri cia thong ké T dwoc
phéng dai [&n nhiéu 1an so v&i gia tri thwe cla
no
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Chwong 6
§6.1 Hién twong tw twong quan —
Nguyén nhan va hau qua

Thong ké T va F khdng con cé y nghia vé mat
thong k& nén viéc kiém dinh céac gia thiét thong
ké khong con dang tin cay nira

Cac dv bao dwa trén cac wéc lwong BPNN
khong con tin cay nira
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Chwong 6
§6.2 Phat hién tv twong quan

6.2.1 Kiém dinh d (Durbin — Watson)

Thong ké d dwoce dinh nghia:
i(er € )2

d: t=2
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Chwong 6
§6.2 Phat hién tv twong quan

Trong do
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Chwong 6
§6.2 Phat hién tv twong quan

d~2(1-p)
Vi-1<p<1nén 0<d<4
Néup=-1thi d=4: TTQ ngwoc chiéu.
Néeup=0 thi d=2: khéng c6 TTQ.
Néup=1thi d=0: ton tai TTQ thuan chiéu
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Chwong 6
§6.2 Phat hién tv twong quan

(1) 2 3 “4) C))

0 d, d, 2 4-d, 4-d, 4

ton tai tw twong quan thuan chiéu.
Khong xac dinh.

Khong co tw twong quan.

Khong xac dinh.

ton tai tw twong quan nguoc chiéu

O 0O 0O O O
M M M M M
AN AN AN AN AN
AP~ WON -
N— N N N N
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Chwong 6
§6.2 Phat hién tv twong quan

Chu y: Cac gia tri d, d;; dwoc tinh san phu thuéc
muc y nghia a, kich thwéc mau n va s6 bién giai
thich k’ co trong m6 hinh (k'=k —1).
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Chwong 6
§6.2 Phat hién tv twong quan

6.2.2 Kiem dinh BG (Breush — Godfrey)
Yt = p, +ﬁ2Xt "'Ut
Gia slr rang:
Ut — ple—l + szz—z ...t ppUt—p + gt

Hy:p=p,=...=p,=0
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Chwong 6
§6.2 Phat hién tv twong quan

Budc 1: Udc lwong mé hinh ban dau bang
phwong phép BPNN théng thwdng dé nhan
dwoc cac phan du e,

Buwérc 2: Cling bang phwong phap BPNN, wéc
lwong moO hinh sau dé thu dwoc hé s6 xac dinh
boi R?

e, =f+ 0, X, +pe_+pe,+..+ Py€:._, TV,
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Chwong 6
§6.2 Phat hién tv twong quan

Buéc3: Hypy=p=...=p,=0

Néu H, dung thi

x’=m—-p)R° ~ x’(p)

W, ={x0ixe> xa(D)}
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Chwong 7 ,
A CONG TUYEN



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

Chwong 7 DA CONG TUYEN

7.1 Da cong tuyén va hau qua cla
da céng tuyén (néi dung thao luan)

7.2 Phét hién da cdng tuyén va bién phap
khac phuc (néi dung thao luan)
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Chwong 7 ’
§7.1 Da cbng tuyén va hau qua

7.1.1 Ban chat cua da cdng tuyéen

Xét md hinh hdi quy tuyén tinh cd dién nhiéu
bién

Y, =P+ By Xy + By Xy +ot B X +U,
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Chwong 7 ’
§7.1 Da cbng tuyén va hau qua

Hién tuwong da cong tuyén toan phép xay ra
gilra cac bién giai thI'C‘h X, X3,...,‘ X, néu ton tai
Ay, Az ..., 4 KRONG dONg thoi bang 0 sao cho

LX, + A X+ +A4 X, =0 Vi
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Chwong 7 ’
§7.1 Da cbng tuyén va hau qua

Hién twong da cdng tuyén khdng toan phan (da
cdng tuyén) xay ra gitra cac bién giai thich X,
X,,..., X, néu ton tai 1,, A, ..., A, khdng dong
th&i bang 0 sao cho

ﬂ‘zXzi %X&' Z%in Vi:O Vi

trong do v; 1a nhiéu ngau nhién
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Chwong 7 ’
§7.1 Da cbng tuyén va hau qua

Trong thuc té‘ thuq’ng xay ra da cdng tuyén
khéng toan phan, hiém khi xay ra da cdng tuyén
toan phan
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Chwong 7 ’
§7.1 Da cbng tuyén va hau qua

7.1.2 Hau qua cua da cdng tuyén

Trwdng hop da cdng tuyén toan phan: cac hé
sO hoi quy mau la khnong xac dinh va cac do
|éch tiéu chuan la vO han
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Chwong 7 ’
§7.1 Da cbng tuyén va hau qua

7.1.2 Hau qua cua da cdng tuyén

Trwdng hop da cdng tuyén khdng toan phan:
Trong trwdng hop nay co thé xac dinh dwoc
cac hé s6 hdi quy mau nhwng dan dén cac hau
qua sau
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Chwong 7 ’
§7.1 Da cbng tuyén va hau qua

1. Phwong sai va do |&éch tiéu chuan clia cac
hé sO hoi quy mau sé rat [on
Chang han )

O
Va’”(ﬁz z x5 (1= 153 3)

2. Khoang tin cay cla cac hé so hoéi quy réng hon



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

Chwong 7 ’
§7.1 Da cbng tuyén va hau qua

3. Ty sO T mat y nghia
4. Hé sb xac dinh bdi R2 cao nhwng t nho

5. Dau cac wdc lwong cla cac hé so hoi quy sai
do do6 cac wéc lwong BPNN tré nén rat nhay voi
nhirng thay d6i nho trong so liéu
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Chwong 7 ‘ ,
§7.2 Phat hién sy ton tai da cong tuyen
va bién phap khac phuc

7.2.1 Phat hién sw ton tai da cdéng tuyén

1. H& sb xac dinh bdi R2 cao nhwng ty s6 T thap
2. Hé sb twong quan cap gitra cac bién
giai thich cao
3. Xét hoi quy phu
4. Str dung nhan t& phong dai phwong sai VIF
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Chwong 7 ‘ ,
§7.2 Phat hién sy ton tai da cong tuyen
va bién phap khac phuc

7.2.2 Bién phap khac phuc da céng tuyén

1. Bd bién giai thich c6 kha nang l1a to hop
tuyén tinh cla cac bién con lai

2. Thu thap so liéu va lay mau méi

3. Kiém tra lai mé hinh

4. Dbi bién sb
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A Cljwo’ng‘S
CHON MO HINH VA KIEM BINH
VIEC CHON MO HINH
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Chwong 8
CHON MO HINH VA KIEM BINH VIEC CHON
MO HINH

8.1 Cac thuédc tinh ctia 1 mé hinh tot
8.2 Cac loai sai lam thwérng mac
8.3 Phat hién va kiém dinh cac sai lam chi dinh

8.4 M6t s6 md hinh kinh té thdng dung
(bai tap ap dung)
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Chwong 8 ,
§8.1 Cac thudc tinh cia mé hinh tot

* Tinh Kiém

» Pong nhat

* Phu hop

« Bén virng vé mat ly thuyét

» CO kha nang dw bao tot
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Chwong 8 ‘
§8.2 Cac loai sai lam khi chon mé hinh

» Bb sét bién thich hop

» Pwa vao md hinh bién khdng thich hop

» Chon dang ham khéng dung
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Chwong 8 ‘
§8.2 Cac loai sai lam khi chon mé hinh

8.2.1 B6 soét bien giai thich
Gia st m6 hinh dung:
Yy = By By Xy + BaXg + Uy

Nhwng ta chon mo hinh:

Yi=aq + ooXy +V,
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Chwong 8 ‘
§8.2 Cac loai sai lam khi chon mé hinh

Ve

Y, =a, +a,X,,

Néu X, twong quan X, thi &, , @, khong phai I3
UL virng va la wéc lwong chéch va cua 34, B,

Néu X, khong twong quan X, thi &, 1a UL virng
va la w?c lwong khéng chéch va cua B,, nhwng
a, van la UL chéch cta B,
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Chwong 8 ‘
§8.2 Cac loai sai lam khi chon mé hinh

Phwong sai cua sai s6 woc lwong ttr mod hinh
dung va phuong sai cua sai s6 wéc lwvong cua
mo& hinh chi dinh sai sé khéng nhw nhau.

Khoang tin cay théng thwong va cac thu tuc
kiém dinh gid thiét khéng con dang tin cay
nira.
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Chwong 8 ‘
§8.2 Cac loai sai lam khi chon mé hinh

8.2.2 Pwa bién khdéng thich hop vao mé hinh
Gia st m6 hinh dung:
Yy =B+ By Xy + U

Nhwng ta chon mo hinh:

Yi= g+ opXy + asXy HV,
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Chwong 8 ‘
§8.2 Cac loai sai lam khi chon mé hinh

Ham hoi quy mau ctia mé hinh “sai”:

Y, =a, +a,X,, +o,X;,

U'éc lwong cua o2 la wdc lvong virng

Cac woc lwvgng BPNN a la woc lwgng khong

chéch va virng nhwng khong hiéu quéa dan dén
khoang tin cay sé rong hon
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Chwong 8 ‘
§8.2 Cac loai sai lam khi chon mé hinh

8.2.3 Chon dang ham khong dung

Céc két qua thu duoc tr viéc phan tich hdi quy
trong mo hinh “sai” sé khong dung voi thwc té
va dan dén cac két luan sai lam.


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

Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

8.3.1 Phat hién bién khéng can thiét trong MH

Yi = Byt BoXy + BaXg +B4 Xy + BsXs +U;
Hy:Bs=0

Ho:Bs=Bs=0
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Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

8.3.2 Kiém dinh cac bién bi bé sét
Yi =By + By Xy + Uy
Néu da co sob liéu clia Z ta chi can UL mé hinh
Yi = aq + ooX; + oz +V,

Hy: 03 =10
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Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

Néu khdng c6 so liéu cta Z ta cd thé st dung
mot trong cac kiem dinh sau


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

Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

a. Kiém dinh RESET ciia RAMSEY

Buwdc 1. Hoi quy Y, theo X, ta co ﬁvé R2. 4

Budc 2. Hoi quy Y, theo X, ff ﬁdu’cyc R2 ow

3

. - R . x g B > 5 2o Y
va kiem dinhcache sécua Y,, ¥ bang0
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Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

Budc 3. Kiém dinh co diéu kién rang budc:
(Rznew in Rzold ) / m
(1—=R%ew) /(n—k)

m : s6 bién moi dwoc dwa vao MH
K :sO hé sb6 cua mobé hinh mai

Khi nléntaco F ~ F(m,n-k)

I =
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Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

b. Kiém dinh d (Durbin-Watson)
Buoc 1. Udc lwong mo hinh

Y, =B+ BoXy + U,

Budc 2. Sap xép e, theo thtr tw tdng dan cua

bién bd s6t Z, néu Z chwa cé so liéu thi sap xép
e, theo X
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Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

Budc 3. d =12

Buéc4. H,:Dang ham dung (khéng cé TTQ)
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Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

c. Phwong phap nhan twe Lagrange (LM)

Budc 1. HBi quy mo hinh gbe thu dwoc Y va e,

Budc 2. Udc lwong MH sau dé thu dwoc R2:

A

_ 2 D
e, =p+p, X, +a, .Y +...+a, .Y, +V,
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Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

V&i n kha 1én 42 = nR2 co phan phdi y2(p) tw
do ta két luan cho bai toan.
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Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

8.3.3 Kiém dinh tinh PP chuan cua sai s6 NN

Thwong dung kiém dinh Jarque-Berra (JB)

- -
S Jr(K—3)
6 24

JB=n

S: skewness
K: kurtosis
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Chwong 8 ‘
§8.3 Phat hién va Kb cac sai lam chi dinh

- -
S Jr(K—3)
6 24

JB=n

Néu H, dung thi JB ~ ¢2(2), tir d6 ta co ké luan
cho bai toan
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Chwong 8 , ,
§8.4 Mot s6 MH kinh té lwong thong dung

Ham san xuat Cobb-Douglas
Ham tang trwdng kinh té
MO hinh Hyperbol

M6 hinh héi quy Pa thirc
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