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3.1. Mo hinh hoi quy tuyen tinh ba bien——

3.1.1. M6 hinh hdi quy ba bién

Xét mo hinh héi quy 3 bién:

PRE @ E(Y /X, X5) =B+ BXy + B Xy
PRM : Y.=8+8,X, +BX, +U. (i=1+N)

Trong do
Y : 1a bién phu thudc
X, , X5 : 1a hai bién doc lap
B, : 1a hé sO chan

B,, B5 : la cac hé sb goc riéng phan (hé s6 hoi quy riéng).
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3.1. M6 hinh hoi quytuyén tinh ba bién——

" Y nghia kinh té:

* 3, = E(Y/X,=X;3=0): la gia tri trung binh caa Y khi X,, = X;,=0.

GE(Y /X, X,)
oX,

khong thay doi, thi gia tri trung binh cta Y thay d6i 3, don vi.

° B, = : cho biét khi X, tang mét don vi, trong diéu kién X,

OE(Y /X,, X,)
oX

o = : cho biét khi X3 tang mét don vi, trong diéu kién X,

khong thay doi, thi gia tri trung binh ctia Y thay d6i 3; don vi.
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3.1. M6 hinh hoi quy tuyén tinh ba bién——

o
"Vidul:

* Gia st ¢4 mo hinh hdi quy mau: LP = 0.02 + 0.3m - 0.15 gdp +u

® Trong d6: LP, m, gdp 1an lwot 1a ty 1€ lam phat, mic tang truwong cung tién va muc tang
treong GDP (don vi %).

e Khi mttc ting triedng ctia cung tien va GDP bang 0 thi mitc lam phat trung binh 1a 0.02%.

® Néu cung tién tang 1%, muc tang treong GPD khong d6i thi lam phat trung binh gia tang
0.3%

® Néu GPD tang 1% va cung tién khong thay d6i thi lam phat trung binh s€ giam 0.15%.

e Néu GPD tang 1% va cung tién giam 0.5% thi lam phat trung binh sé giam (- 0.15 - 0.15 = -
0.3) 0.3%.
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3.1. M6 hinh hoi én tinh i€
m& thiét ciia phwong phap binh phwong nhé nhat

e GT1: Ham hoi quy c6 dang tuyén tinh d6i véi tham so
e GT2: Ky vong ctia cac SSNN bang 0: E(U)=0, Vi
® GT3: Phuwong sai SSNN khong doi: Var(U,)= o?, Vi
® GT4: Cac SSNN khong tuong quan: Cov(U;,U)=0, Vi#]
® GT5: Cac SSNN va cac bién ddc lap khong twong quan:
Cov(U,, X,) =0, Cov(U,,X,)=0 Vi
o GT6: Cac SSNN co6 phan phdi chuan.
e GT7: Céc bién giai thich la phi ngau nhién va khong c6 quan hé tuyén tinh.
® GT8: Dang ham dwoc chi dinh dung.
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3.1. M6 hinh hoiquy tuyén tinh ba bien—
|

- ® Trong tong thé:

PRF:E(Y/ X,., X)) =8 +5,X, + X,

PRM Y, = 8, + 8, X, + B, X, +U, (i=1+N)
* Trong mau:

SRF:Y, = B, + B, Xy + B Xs

SRM :Y, = . + 3,X, + B, X, +& (i=1+n)

Trong do:
B, 5. B :lacacudce luong diem cua (34,13,,P;
Y. :1a woc luong diem cua E(Y/X,;, X5:)
e; : [a wéc lwong diém cta U,
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3.1. M6 hinh hoiquy tuyén tinh ba bien—

" Phwong phap wéc lwong binh phwong nhé nhit:
*Tim ,[;’1,,32,,33 sao cho: RSS = Zn:ef = Zn:(Yi ~Y,)?

—Z(Y — B~ B Xy — BuX3)? = £ (B B ) — Min
e Cac hé so ,81, ,82, ,83 la nghiem cua hé:

61: ('Bl"ABZ’ﬁ?’) Z—Zi(Yi _181 _:ézxzi _:ésx?,i) =0
op =1
< af(ﬂl’ﬂZ’ﬂB __22 qu(Y :81 :Bz ;i ,B3X3I) 0
0P,
a (,818,8162 '83 = 22 X5 (Y, _15)1 _IBAZXZi _Bsxm) =0
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3.1. M6 hinh hoiquy tuyén tinh ba bien—
|

Bln +ﬁzz Xyi "‘Bsz Xa = ZYi
i=1 i=1 i=1

<9 BlZXZi +Bzzxzzi +BszX2iX3i =D Xy,
i1 i1 i1 ]

ﬁlZXSi +Bzzxzixsi +,332X32i :sziYi
ST i1 i1 i1

Ky hiéu: _ 0 _
i T=23, i =Y, =Y
N4
1< _ _
Xzz_zxzw Xy = Xy = X,

NS4
1< _
X3 - X3| X5 _X3i _Xs
n =1
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3.1. M6 hinh hoiquy tuyén tinh ba bien—

" Tacé cong thirc nghiem:

Ha Noi - 2018

B, =Y - B, X, - B.X,
X)X
" B0~
) - ()
. B0~
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3.1. M6 hinh hoi-quy tuyéen-tinh ba bien—
|

" Vi du 2: Nghién ctu m&i quan hé gitta doanh thu ban hang - S (nghin

USD/thang) phu thudc vao gia ban ctia san pham - P (USD/san pham) va chi
phi quang cao - AD (nghin USD/thang). S& dung s0 liéu cia mot cra hang
kinh doanh banh ngot, h6i quy mo hinh thu dwoc:

(=] Equation: UNTITLED Workfile: UNTITLED:Untitled', - B X

[‘JiewIPrncIDbject] [PrinthameIFreeze] [EstimateIFnrecastI Statisesids]

rs

Dependent Variable: DT
Method: Least Squares

1 Date: 011319 Time: 18:37
Sample: 175

1 Included observations: 75

Variable Coefficient Std. Error t-Statistic Prob.

P -7.807854 1.095993  -7.215241 0.0000

AD 1.862584 0.683195 2726283 0.0080

C 118.9136 G.351638 18.72172 0.0000
R-squared 0443258 Mean dependentwvar TT.37467
Adjusted R-squared 0432932 3.0 dependentwvar 6.488537
S.E. ofregression 4 886124 Akaike info criterion 6.049854
Sum squared resid 1718.943  Schwarz criterion 6.142553
Lag likelinood -223.8695 Hannan-Cluinn criter. G.086868
F-statistic 2924786 Durbin-Watson stat 2183037
Prob(F-statistic) 0.000000 1

\ Ae A A . ~ °* A \ e 14
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3.1. M6 hinh hoi quy tuyén tinh ba bien—

e Tir két qua hoi quy, ham hdi quy mau thu duoc:

DTi =118.9136+1.862AD. —7.907P
" Y nghia kinh t€& cua cac hé s6 h6i quy wéc lwong dwoc tir mau:

e ,=1.862 Cho biét khi tang chi phi quang cao lén 1 (nghin USD/thang)
trong diéu kién gia ban khéng thay doi thi doanh thu trung binh tang 1.862
(nghin USD/thang).

* 5,=-7.907 Cho biét khi gia ban tang 1 (USD/san pham) trong diéu kién
chi phi quang cdo khong thay do6i thi doanh thu trung binh giam 7.907
(nghin USD/thang).
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3.1. M6 hinh hoiquy tuyén tinh ba bien—

3.1.4. Cac tham s@ dic trung ctia cac woc luong

" Phwong sai va d6 1éch chuan ctia wéc lwong OLS:

| (RIS )+ (K238~ (2K, S,
Var(ﬂl) _ 02 ~ 4 i=1 i=1 i=1

T ) - (xx)
Var(f,) = —— % 0t =— = SD(B,) = Var(5,)
OWAPWATIOIWEH D B AT
Var(f)=——13 ot =—2 = SD(B,) = Var(B,)
(Z X;)(Z X§i) _ (Z X3i X2i)2 Z X§i (1_ r223)
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3.1. M6 hinh hoi-quy tuyén-tinh ba bien—

" Ma trin hiép phwong sai ctia cac wdc lwgng OLS:

(Cov(B,B) Cov(B,fB,) Cov(f,f;)
Cov(B) =| Cov(f,. ) Cov(B,.fB,) Cov(B,.p;)
\Cov(f;, ) Cov(fy, f3,) Cov(f,f3s)
Cov(f3,, ;) =Cov(B;, ) (Vi# j)
Cov(,.3)=Var(g) (Vi)

2
—I30

113530

Ta co: Cov(f,, 3,) =
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3.1. Mo hinh hoiguy tuyén-tinh ba bien—
" Phwong sai mau ctia sai s6 ngiu nhién:
Zn:eiz

- n-3
* o dwoc goi la sai sO chuan cia ham hoéi quy (standard error of regression).

lay

N

o Se( 5 ) la sai s6 chuan cua cac hé s6 wéc lwong

o I3 1a hé s6 twong quan caa bién X,, Xj: ; 2
Z Xoi X3
r223 = ni:1 n
S
=1 =1
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3.1. M6 hinh hoi-quy tuyéntinh ba bien—

3.1.5. Hé s6 xac dinh

e Hé so xac dinh:

_ =90 RSS:'BAZiZ;XZiyi+,83iZ;X3iyi
TSS TSS Z y
)

0<R’<1

* Y nghia: Hé s6 xac dinh cho biét ty 1é % su bién thién cta Y duoc giai thich

thong qua hai bién doc lap X, va X; cia mo hinh.
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3.2.- M6 hinh hoiquy tuyen tinh k bien—
/ N\, 4 7
3.2.1. M0 hinh hoi quy tuyeén tinh k bién - phwong phap ma tran
Xet moO hinh:
PRF (E(Y /X, X, X)) =B+ B X, + B X, +..+ B X,

PRM:Y. =8+ 6, X, + Xy +..+ X, +U.  (1=1+n)(k > 2)
Trong do:
* Y la bién phu thudc

® X, X3 ---, Xy la cac bién doc lap

® (3;: la hé so chan

® (3, B3 -.., P hé so hodi quy riéng phan
® k: SO bién cia m6 hinh
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3.2. M6 hinh-hoiquy tuyen tinh k bien—

" Y nghia kinh té:

* 3, =E(Y/X,;=X;,=...= X, =0) la gia tri trung binh cta Y khi cac bién doc lap

dong nhat nhan gia tri bang 0.

OE(Y 1 X,, X,
oX

m

X
° [, = ) (m=2+K) cho biét khi X_, ting mdt don vi thi
trung binh ctia Y thay doi tri sO trung binh cua B, trong diéu kién cac bién

X; khong thay doi (V] #m).
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3.2. M6 hinh-hoi quy tuyen tinh k biea—
|

® Gia st cO n quan sat, moi quan sat co k gia tri (Y;, X,,, ..., Xy)

Ky hieu:

/Yl\ 1 Xy o Xkl\ /131 /Ul\
Y = Y, ¥ 1 Xy o Xy = P, U = U,
\Yn]nxl \1 Kon oo an/nxk \lBk)kxl \Un/nxl
Khi do:

PRF:E(Y)= XS
PRM :Y = X 8 +U
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3.2. M6 hinh hdi quy tuyén tinh k bién—
" Mot s6 gia thiét dwoc viét lai dwéi dang ma tran
e GT3: Ky vong ctia cac SSNN bang 0
E(UIX)=0,,
 GT4: Phuwong sai ctia cdc SSNN bang nhau:
E(UUY) =0c?1
® GT8: Cac bién giai thich khong c6 quan hé tuyén tinh, tic la hé véc to cot

ctia ma tran X doc lap tuyén tinh va khi d6 ma tran XX c¢6 ma tran nghich

dao.
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3.2. M6 hinh-héi-quy tuyen tinh k bien—
e Tong thé:

PRF E(Y /X, , Xy, 0 X)) =6+ B, X0 + B Xy +.c+ B X,

PRM:Y. =8+ 6, X, + B Xs +..+ B X, +U.  (1=1+n)(k>2)

SRF YAu :Bf":ézxzi +:[;)3X3i "‘---"‘kaki (k >2)
SRM \f, :,Bl+ﬁ’2X2i +,§3X3i +...+;ﬁkxki +e (i=1+n)

* b.,0 P lacacuodc luong diem cua (34, ---, Py

o VY - la wéc lwong diém cua E(Y/Xy, X5, Xy)

°* ¢: la wéc lwong diém cua U,

1
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3.2. M6 hinh-hoi quy tuyen tinh k biea—

3.2.2. Uéc lugng cic tham s6 OLS

* Ky hieu: YA1 /él 3
YA = Y2 ﬂ/\: ﬂz e = e2

N

) e

e Khi d6 ¢ phurong trinh hdm hbi quy mau:

SRF :Y = X f3
SRM :Y =X B +e
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3.2. M6 hinh-hoi quy tuyen tinh k biea—

'/Phu’ong phap woc lwgng OLS:

 Tim véc to S sao cho:
RSS=eTe=(Y = XB)(Y - X B)'
=YTY =28 XY + BTXTX B = f(B) — Min
e Vec to ,5’ la nghiém cua he:
ot () _,
op
= f=(X"X)*X"Y
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3.2. M6 hinh hoiquy tuyen tinh k bién—

3.2.2. Ma tran hiép phuwong sai ctia cac hé s6 hoi quy wéc lwong

® Ta c6 he iép phuong sai ctia cac hé so

( Var(ﬁl) COV(,él,,éz) COV(IBAl’IBAk)\

COV(IB“,BJ_): COV(ﬂz,ﬂl) Var(ﬂz) COV(,BZ,,BK)

\Cov(B.B) Cov(B.fB,) .. Var(B,) |
= o’ (X" X)

;
., ee

® Phuong sai sai s6 ngau nhién wéc lugng tir mau: 6° = =K
n —
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3.2. M6 hinh-hoiquy tuyen tinh k bien—

3.2.3. Cac tinh chat ctia wéc lugng OLS

® Tham khao bai giang trang 85 giao trinh.

® Chu y: cac tinh chdt dwoc néu ra doi vdi moé hinh hoi quy 3 bién twong tw

nhut m6 hinh mo6 hinh héi quy don bién.
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3.3. Hé so xac din hé s6 xac dinh hié

" Hé so xac dinh R?

_ESS _, RSS_p'XTY-nV® | e

TTSS T TSS Y'Y—nY2 T Y'Y_nY?
0<R?<1

RZ

Y nghia: R2cho biét ty 1&é % sw bién thién ctia Y duoc giai thich thong qua
toan bd cac bién doc 1ap ciia mo hinh.

® Tinh chat: R?1a ham dong bién véi s6 bién giai thich trong mo hinh. Do vay
khong thé dung R? lam tiéu chuan dé€ xem xét viéc dwa thém mot hoac nhiéu

bién giai thich vao mo hinh.
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3.3. Hé so6 xac dinh va hé sé'xac dinh hiéu-chinh

" Hé s6 xac dinh hiéu chinh:

s RSS/n—k) _

1-a-Rry) "=t
TSS/(n-1) n—Kk

® Muc dich ctia viéc hiéu chinh hé s0 xac dinh 1a dé xem xét c6 nén dwa thém
bién giai thich vao mo hinh hay khong.
e Mot bién maoi sé dwoc dwa vao mo hinh néu hé sé cta bién mdi dwa vao mo

hinh c¢6 y nghia thong ké va hé s6 R” con tang.
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3.4. Khoang tin
3.4.1. Khoang tin cdy ctia B (] =1+k)

ﬁ,\j_ﬂj

Véi d6 tin cdy 1-¢, st dung thong ké: T = e, SO
Se(S;)
® KTC d0i xting:
B = Se(BILL" < By < B; + Se ()5,
® KTC bén phai:

By = B; — Se(f )t

e KTC bén trai:
B; < B +Se(B)t
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3.4. Khoang tin
e

" Vi du 3. Dya vao két qua héi quy caa mo hinh trong vi du 2:

(=] Equation: UNTITLED Worldfile: UNTITLED::Untitled?,

- B8

x

[ViewlProchbject] [PrinthamElFrEEZE] [EstimatEIForecastl 5tatsIResids]

Dependent Variable: OT
Method: Least Squares

1 Date: 011319 Time: 18:37
Sample: 175

1 Included observations: 75

‘ariable Coeflicient Std. Error t-Statistic Prob.

P -7.907854 1.085983 -7.215241 0.0000

AD 1.862584 0683185 2T26283 0.0080

C 118.9136 6.351638 18.72172 0.0000
R-squared 0.443258 Mean dependentwvar TT.37467
Adjusted R-squared 0432832 3S.0. dependentvar G6.488537
S.E. ofregression 4 886124 Akaike info criterion 6.049854
3um squared resid 1718.843 Schwarz criterion G.142553
Log likelinood -223.8695 Hannan-Qwinn criter. 6.086868
F-statistic 2824786 Durbin-Watson stat 2183037
Prob(F-statistic) 0.000000

m

Cau hoi nghien ctru:

® Khi chi phi quang cao tang 1 (nghin USD/thang) thi doanh thu tang lén bao
nhiéu, tang toi thiéu, toi da bao nhiéu?
® Gia ban tang 1 (USD/San pham) thi doanh thu giam di bao nhiéu, toi thiéu?
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3.4. Khoang tin-cz
3.4.2. Kiém dinh gia thuyét d&i véi S, (j =1+k)

* Kiém dinh cac cdp gia thuyét:

H,: i = : H,: i = : (HO: i~ :
{ / '8* D), { / IB* (2), - P IB* (3)
Hl:ﬁjiﬂj Hl:ﬂj>ﬂj \Hl:ﬂj<ﬂj

¢ Tiéu chuan kiém dinh:

» ﬂj _ﬂj ~-|-(n—k)

T =
Se(/,)

® Mién bac bé gia thuyét H, (vdi mirc y nghia o):

W, :{T [T >T0§”k>}(1) W, ={T:T>T"9H2) W, ={T:T<-T"V1(3)

2
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3.4. Khoang tin

==
" St dung phwong phap P-value:

Hy: f, =0 Hy: 5, =0 Hy: 5, =0
{H .ﬂ (D). { _ﬁ (2), { .ﬂ
P %0 H,:5;>0 H,: 5, <0

* Quy tac két luan véi mike ¥ nghia a cho trudc nhu sau:
® V6i cap gia thuyeét (1):

. N&u o > P thi bac bo gia thist H,

« Néu a <P thi khong cé co so bac bo gia thiét H,
® Vi cap gia thuyét (2) va (3):

« Néu a > P/2 thi bac bo gia thiét H,

e Néu a < P/2 thi khong c6 co sd bac bo gia thiét H,
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3.4. Khoang tin iemd
4.3. Khoang tin cay cua o
A2
e St dung thong k& z2= 17K 2000
O

Voi do tin cay (1 - a) ta co:

\ng tin cay hai phia: (1=KS" _  _ (1-K)6’
® Khoang tin cay hai phia: S D
® Khoang tin cay bén trai: o < (nle(E)k)
® Khoang tin cay bén phai: o°> (nzz(l:)k)
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3.4. Khoang tin
el

" Vi du 4. Dyra vao két qua hoi quy ctia mo hinh trong vi du 2, tra 10i cAu hai:

[=] Equation: UNTITLED Workfile: UNTITLED::Untitled), - = x

[ViewIProcIDbjectl [Printhame[Freeze] [EstimateIForecastIStatsIResidsl

Dependent Variable: DT
Method: Least Squares
Date: 011319 Time: 18:37
Sample: 175

Included observations: 75

Wariable Coefficient Std. Error t-Statistic Prob.

P -7.907854 1.085993 -7.215241 0.0000

AD 1.862584 0.683195 2726283 0.0080

c 118.9136 6.351638 1872172 0.0000
R-squared 0448258 Mean dependentvar T7.3T467
Adjusted R-squared 0432932 S.D. dependentvar 5.4838537
S.E. of regression 4 886124 Akaike info criterion 6.049354
Sum squared resid 1718.942 Schwarz criterion 5.142553
Log likelinood -223.8695 Hannan-Quinn criter. 6.086368
F-statistic 29.24786 Durbin-Watson stat 2183037
Prob(F-statistic) 0.000000

-

® Néu giam gia ban 0.2 (USD/san pham) thi doanh thu ban hang sé tang toi
thiéu 1.5 (nghin USD/Thang), hay xac nhan thong tin nay (mtc y nghia 5%)?

* Phirong sai sai s ngau nhién t6i thiéu bang bao nhiéu (d6 tin cay 90%)?
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34 Khoang tin cay va kiém dinh gia thuyét

3.4.4. Kiém dinh gia thuyét d6i véi o

K.,\7 d h 5 . th ’\’t H0 ok :(75 (1) Ho Som :(75 (2) Ho Som :(75
® Kiem dinh cap gia thuyvet: ! ’
. 1P g y Hl:o'zq’_-()'Oz Hl:o-2>0'§ H120'2<0'§
o« A A? o« A? . n_k 6-2
e Tiéu chuan kiém dinh: 7° = ( 2)

Oy

® Mién bac bo gia thuyét H, véi mic y nghia «:

P AU

—J 2 2 _ 2.2 20—k — 2,2 2 _k
W, =1z qufg(n_k)%l) W, ={7": 7> 22(-K)} @) W, ={7":1 7" < 2. (n-K)| ()
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3.4. Khoang tin
el

3.4.3. Khoang tin cay mo rong

(8B, +bf)~ (@B, +bB)
Se(af, +bp.)

® Khoang tin cay cua biéu thirc hai hé s6 hoi quy (v6i do tincay 1 - o) :

® S&t dung thong ké: T =

aﬁj +bj, - Se(aﬂ/\j +hA < ap +bp < a,B +bp + Se(a,B +bp )t
Se(a,BA,- + b,és) = \/(a2 (Se(,Bj ))? + 2abCov(,6'j ,,BS) + (b (Se(ﬂs))z
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3.4. Khoang tin

Mm/dinh T mé rong

* Kiém dinh cap gia thuyét:

3)

Ho:aﬁ2+bﬁ3=c(l) Ho:a,é2+b,83:c(2) H,:aB, +bj,=c
Hl:aﬁz+bﬁ3¢c | Hl:a,é2+b,33>c | Hl:aﬁ2+b,£’3<c

o Tidu chuan kiém dinh: T - 25*PA-C 1o

Se(af, +bp;)

® Mién bac bo gia thuyét H, véi mikc y nghia «:

W, ={t:ft[>t00h @) W, ={t:t>t"012) W, ={t:t<-t"01(3)
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3.4. Khoang tin
" Vi du 5. Dya vao két qua hoi quy ctia mé hinh trong vi du 2, tra 10i cac cau hoi
sau (muc y nghia 5%):
e Khi giam gia ban 0.2 (USD/san pham) dong thoi tang chi phi quang cao lén
1 (nghin USD/Thang thi doanh thu ban hang sé thay do6i bao nhiéu?
® Néu tang chi phi quang cao 0.3 (nghin USD/Thang), dong thoi tang gia ban
0.2 (USD/san pham) thi doanh thu ban hang c¢6 tang khong?
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3.5. Kiém dinh F trong hoi quy béi——
| | .

3.5.1. Kiém dinh sy phu hop ctia ham héi quy
e Kiém dinh cap gia thuyét: |Hy: 8, =6,=..=5,=0 - H,:R*=0
H,:38, #0 H,:R*>0

* Tiéu chuan kiém dinh: p__ R/K=0) 0 )
(L-R%)/ (n—k) |

* Mién bacbo: W_ :{F F > Fa(k—]_,n—k)}

" St dung gia tri P-value:

® Néu a > P thi bac bé gia thuyet H,
® Néu a < P thi khong cé co cd bac bé gia thuyet H,
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3.5. Kiem dinh F trong-hoi quy boi—
mdinh sw thu hep
Xét mo hinh k bién, ky hiéu la UR (Unrestricted Model):
Y, =B +LX,+ X+ B X+ L X et B X UL
® Néu ¢b co s cho rang mot s bién nao d6 ctia mo hinh 1a khong can thiét,
mi1r X
kiém dinh cap gia thuyét: {Ho B =B == =0

H, 138, #0()=(m+1)+k)

chang han: X ., X Khi d6 can loai cac bién nay ra khoi mo hinh, ta

m+2 -

® Néu gia thuyét H, [a dung thi mo6 hinh trd thanh mo6 hinh méi ky hiéu R
(Restricted Model) - mo hinh m bién:
Yo =L+ LXK + [ Xy ++ o Xy +U,
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3.5. Kiém dinh F trong-hoéi quy béi——
|

® Tha tuc kiém dinh:

® Budc 1: Lan luwot hoi quy cac mo hinh UR va R thu duwgc RSS i , Rz va
RSSg , R%;

® Budc 2: St dung tiéu chuan kiém dinh:

_F _ (RSSR - RSSUR) / k — m - F(k—m,n—k)
(RSSUR)/(n_k)
F — (RSR B ng)/k_m ~ [ (k=min—k)
(1_RSR)/(n_k)

e Mién bacbod: W = {|: F > Fefk—m,n—k)}

(*)
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3.5. Kiéem dinh F trong-héi quy boi——

" Mot s6 treong hop quy vé kiém dinh thu hep hoi quy:
Yi — ;81 +182X2i +183X3i +Ui (UR)

* Kiém dinh sy anh huong ctia X,, X; dén Y ¢ nhu nhau khong:
{Ho P, = Ps @{Ho P, — P =0
Hl:ﬁziﬁs Hl:ﬁz_ﬁ?,;to
Néu gia thuyét H, dung thi khi d6 thay $,=; ta cé:
Yi =B+ (X + Xy) +U
bat X, =X, + X;, ta co:
Yi=6+5X+U; (R)
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3.5. Kiém dinh F trong-hoéi quy béi——

>

- @ Kiém dinh xem s anh hudng ctia X,, X; dén 'Y c6 bu trir cho nhau khong:

Yo =6+ 5Xy+ Xy +U; (UR)
Néu gia thuyeét H, dang thi khi do thay 3, = -f; va bai toan kiém dinh la:

{Ho ::Bz "'183 :OQ{HO :182 :_183
Hl:ﬁ2+ﬁ3¢0 Hl:ﬂzi_ﬂ?)
Dat X; = Xy - X5 ta co: Yi =B+ 5 (X, — Xy) +U,

Yi=6+5X+U; (R)
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~ 3.5. Kiem dinh_F trong hoi quy béi—
s —
e Kiém dinh xem sy anh hwéng cta X, dén Y c6 gap do6i anh huong cua X,

dén Y khong:
YKRONg: g B X, + Xy +U, (UR)

Néu gia thuyét H, dang thi khi d6 thay ;= p,/2 va md hinh tré thanh:

Hy: 6, =2/ Hy: 6, =205, =0
Hy:f, #2f, | Hy:f,—28, %0

bat X.=X,,+X,/2 taco: Y, =0 +L5,(X, +%X$i)+Ui

Yi=p6+06X +U; (R)
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3.5. Kiéem dinh F trong-héi quy boi——

e Kiém dinh vé t6 hop tuyén tinh ctia cac hé s6 hoéi quy:

Xétmohinh Y. =8 +L6,X, +5,X; +U. (UR)
® Khi muon kiém dinh veé to hop tuyén tinh bat ky ctia cac hé s6 hoéi quy:

{Ho apf, =bp, <:>{HO af, —bB, =0
H,:a8, #bp, H,:ap,-bB, #0
Ta c6 hai cach dé kiém dinh

® Cach 1: S& dung kiém dinh T

® Cach 2: S& dung kiém F vé sy thu hep ham héi quy
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3.5. Kiém dinh F trong-hoéi quy béi——

© Kiém dinh F vé sy thu hep ham hoéi quy:

Yo =6+ 56X+ Xy U (UR)

Néu gia thuyét H, dang thi khi d6 thay ;= af,/b va mo hinh (UR) tré thanh:

d
Yi =6+ 6 (X, +EX3i)+Ui

DatX;=Xy+aXybtacd: Y. =8+BX +U.  (R)
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3.5. Kiém dinh F trong-hoi quy boi——

" Vi du 6. Dua vao két qua hoi quy ctia méd hinh trong vi du 2, tra 10i cac cau hoi

sau (muc y nghia 10%):
® C6 vy kién cho rang ca hai yéu t& chi phi quang cio va gia ban déu khong
anh hurong dén doanh thu ban hang. Hay xac nhan y kién nay?
* Cling vé6i bd s6 liéu dau bai, hdi quy mo6 hinh: S =« + o, P + V. thu duoc
RSS=1896.391. Hay cho biét viéc duwa bién AD vao mo hinh trén c6 phu hop
khong (mtrc y nghia 10%)?
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>

Xét mo6 hinh k bién:
Yi =L+ Lo Xy + By Xy + oo+ S X +U (K> 2)
" St dung SRF wdc lwong dé du bao vé bién phu thudc.

® Dy bao gia tri trung binh ctia bién phu thuodc (biét X" = (1, Xy, Xgs,-- - Xow)s
dw bao gia tri E(Y/X,)).

® Dy bdo gia tri ca biét cua bién phu thudc (biet X,' = (1, Xy, Xz, .- Xow), dw
bao gia tri (Y,).
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3.6.Debdo = @—
3.6.1. Dy bao gia tri trung binh ctia bién phu thudc
® SRF cho ta mot wéc lwong diém cua E(Y/X,) trén mau: Y, = 4 X khi c6 trudce

gia tri de kién X = X, . Dé duw bao E(Y/X,) ta tim KTC cta né.

° St dung thong ké: v _E(Y/X,)

T _ ~TOR SeY )= XT(XTX) X
) (Yy) = 3 X (XTX) X,

® Voi do tin cay (1-a) cho trudc, ta c6 khoang tin cay caa E(Y/X).

Y, - Se(\fo)t((;—k) <E(Y /X, <Y, + Se(YAO)t((Zn—k)

2 2

E(Y / X,)>Y, —Se(Y,)t"™
E(Y / X,) <Y, + Se(Y)t"™®
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3.6.Dubdo -
/ 4
3.6.2. Du bao gia tri ca biét cua bién phu thudc
Stt dung thong ke:_l_ _ YAOA_ Y,
Se(Y, —Y,)
Se(Y, —Yo) = &1+ X7 (XT X)X,

T (k)

Do do voi do tin cay (1-a) cho trudc, ta co khoang tin cay caa VY, :

Y, —Se(Y, =Y )t <Y, <Y, +Se(Y, =Y )t

2 2

Y, >Y, —Se(Y, — Y, )t"™

(04

Y, <Y, +Se(Y, — Y, )t"™®
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3.7. Mot so-dang hamhéi quy —
3.7.1. Ham t6ng chi phi
®Dang ham: TC =4 +8,Q +£Q" +B,Q° +U,(5,>0,5 >0, <0,5,>0)

¢ Bién doi:

in :Qizl Q3i :Qi3
— TC ,81 + ,BZQ + ,83Q2| + /84Q3| + U
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3.7. Mot so- dang hamhéiquy —
3.7.2. Him ting truéng
*Dangham: Y, =Y, (1+r)

Trong do: r la toc do tang truedng

¢ Bién doi:

InY, =InY, +tin(1+r)

S, =InY,, B, =In(1+r)
=InY, =+ Gt
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3.7. Mot so- dang ham héi quy —
3.7.3. Ham san xu4t Cobb — Douglas
® Dang ham: Qi — ﬂlKiﬂZ |_'i33 eUi

Trong do (3, B;1a hé so co gian cta Q theo K, L.

¢ Bién doi:

INQ. =Ing + 5, InK. + 5, InL +U.
LQ =InQ,A =InB,LK. =InK,,LL =InL
= LQ = +B,LK. + B,LL +U,
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3.7. Mot so- dang hamhéiquy —
3.7.4. Ham tuyén tinh — Loga
°* Dangham: Y. =/ + 4, In X. +U.

¢ Bién doi:

X =InX,
:>Yi :,Bl"'ﬂzxi*"'ui

* Y nghia: khi X ting 1% thi Y tang 8, /100 don vi.
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3.7. Mot so- dang hamhéiquy —
3.7.5. Him Loga — tuyén tinh
* Dangham: InY. =4 + 4, X, +U.

¢ Bién doi:

Y =InY.
:>Yi* =p,+ 6, X, +U,

* Y nghia: khi X ting 1 don vi thi Y tang 8, Ian gi4 tri.
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3.7. Mot so-dang hamhéiquy —

3.7.6. Ham dang Hypecbol

® MO hinh chi phi trung binh phu thuéc vao san luong:
Y 181+182_+U (,81 162>O)
® MO hinh chi tieu phu thudc vao thu nhap (duong cong Engel):

V=Bt fo = +U,(8,>0,4, <0)
® M0 hinh lam phat phu thudc vao ty 1é that nghiép (duong cong Philips):

Y= B+ B "~ U, (4, <0.5,>0)

* Biéh doi: g \ *
X, :7:>Yi=,81+,6'2X +U
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3.7. Mot so- dang hamhéiquy —
3.7.7. Ham xu thé& va ham cé bién tré

e M6 hinh ham xu thé:
Yt 2131 +/82Xt +133T +Ut

T la bién xu thé thoi gian (Trend).
® M6 hinh c6 bién doc lap tré:

Yo =6+ LX + X, +U,
® M6 hinh cé bién phy thudc tré (m6 hinh ty hoi quy):

Yt — /81 +:Bzxt +133Yt—1 +Ut
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