Chwong 2:
HOI QUI HAI BIEN



HOI QUI HAI BIEN

1. Udc lwgng cac hé so hdi qui bang phwong phap binh
phuwong bé nhat théng thwong (OLS)

Phwong sai va sai sO chuan cla cac wéc lwong

Hé sO xac dinh va hé so twong quan

Khoang tin cay cua cac hé so hoi qui & phwong sai

Kiém dinh gia thiét

. Ung dung

2 o



Lwu y vé ky hiéu
m Y,: gia tri quan sat thwc té mau,

m Y :gid tri tinh toan (ly thuyét) — Mau
m X, ; k- the tw bién trong mo hinh; i — thi tw quan sat

Y=F+pX: Y=6+5X~+U
ul:yl_ l:YZ_Yl:l]l:el
Y=8+8.X +u



Dw doan dau B, > dwa vao ban chat kinh té clia quan hé
hol qui :
VD: Quan hé chi tieu voi thu nhap > B, > 0.

Lai suat cho vay voi mirc cau vay von 2 B, <0

Cach giai thich y nghia (3,
< Néu B, < 0 = bién X va bién Y nghich bién
“KhiX=0>Y=B,=Y .
< Néu B,> 0 = bién X va bién Y dong bién: X tang thi Y
tang ; X giam thi Y giam
*KhiX=0>Y=p,=Y .,



U'éc lwong tham s6 hoi qui bang phwong
phap binh phwong bé nhat




U'éc lwong tham s6 hoi qui bang phuwong
phap binh phwong bé nhat

a/ Nguyén tac - Uéc lwong hé s cia ham Y. = ,5’1 + ,5’2 X, +u,
saocho Y 4} =Y (Y,-Y,)’ > min

b. Cong thurc
> (=) =Y (0= fy= foX) = £ (B, ) > min
{f‘(ﬂl)
<:> A
£'(f,)=0

Zn: XY —nXY Z XY —nXY

<:>181=}7—IBA2)? IBAz: 71 =

ZXiz—n()?) Zn:xl.z
i=1 i=1



“ Tot”

" Khéng Tot ”




Hé so xac dinh R?
a. TSS (Total Sum of Squares) = Téng binh phwong do l1éch cua Y

SS=Y = Y -F) =) YR (T

b. ESS (Explained Sum of Squares) = Téng binh phwong dé I&ch cta Y dwoc giai
thich b&i SRF

ESS = Z DI AS OV ADIEY A OIP G &
il= il= il=
c. RSS (ReS|duaI Sum of Squares) = Téng binh phwong do I&ch gilra gia tri quan

sat thyec té va gia tri tinh toan = tong binh phwong do léch Y khéng duoc giai
thich b&i SRF = RSS do yéu t6 ngau nhién gay ra

ESS RSS
= 2= _Y): = TSS=ESS+RSS >1= +
R35 Z “ Z (¥~ ) TSS TSS
d. R2: Hé s6 xac dinh (Coefficient of Determination) — Do mirc d6 phu hop cla
ham HQ
R ESS 1 RSS

7SS~ TSS



Y nghia hinh hoc cua TSS,

RSS & ESS

____________________ /_ E
> :
ESS ~ I
~ .
T ____;([ :
e ' RSS I
~ , !

__._7_’ ________________

-

R ————

SRF

1SS

L~

Sy
Pl



Tinh chat TSS & R2

a. Tinh chat cia TSS

*Voi 01 mau cho trwdc thi TSS cb dinh, nhuwng ESS, RSS
thay doi tuy theo dang ham ta chon

* Khi ESS cang 16n so v&i RSS = Ham SRF phu hop tot
vOi sO liéu quan sat
Pa&c biét néu tat ca Y, nam trén SRF = ESS =TSS
(RSS = 0) va nguorc lai fl =Y,Vi

l

* ESS cang nhd hon RSS = Ham SRF kém phu hop s
lieu quan sat



Tinh chat TSS & R2

b. R?
0<R2%2<1

*NéuR2 =1->RSS=0; TSS=ESS

> dwdng hoi qui phu hop hoan hao, tat ca sai léch cla Yi déu
dwoc giai thich bédi SRF
S5 Y =Y.Vi

*Néu R2 =0 > ESS=0; TSS =RSS

> SRF khéng thich hop, tat ca sai léch cla Y, khong dwoc giai
thich bé&i ham SRF



Phwong sai & sa so chuan cua cac wéce lwong
~ danh gia bien dong cac HSHQ

1. Var(:éz): nO' Se(:éz):\/var(:éz)
Z x,’

2. n
2 X/
var(f,)="——67  se(f,)=+/var(4))
nzzmz
Véi =1
o’ =var(Ui) se: saisd chudn (standard error)
Néu phwong sai nhiéu tdng thé o2 chwa biét, thay n6 bang wéc
lwgng khdpg chéch cua no:
2.e RSS
sP=6"= = . 6=NG? ; e=Y -V ;e =U,

n—72 n-—~2



Khoang tin cay cua 8, B,

>Chon mau khac nhau, B, B, sé nhw thé nao?
> Gi&i han bién déng cua Y khi bién X thay déi 1 dv?

K.T.C.p = (ﬂ,\ ~ly2i(n-2) -Se(,BA);
ﬂ’\ t 1,0 (n-2) -SQ(IBA))

ty2.(nny trabdngphdn phdi t hodc dung ham TINV trong Excel



Khoang tin cay cua phwong sai cua
nhiéu

(n—-2)3" ) (n—-2)6"

5 <o < 5
Xai2:(n-2) Xi-ai2 . (n-2)
RSS RSS
Hay : — <o’< >
Xai2:(n-2) Xl-ai2 ; (n-2)

tra bang phdn phdi y° bdc tu do(n —2)



Vi du 1 : tir mét mau 8 quan sat sau day, hay thiét 1ap

ham hoi qui X: gid vé xe bus (ngan dong/vé)
- X Y Txv. [ xz ] Y Tong hrgng ngudi thuong xuyén di
xe bus (triéu nguoi)
1 1 8 8 1
2 2 6 12 4
3 3 6 18 9 )‘(:3_;:4;)7:4_;:5
4 4 5 20 16
.~ 139_8%4%*
- 39-8%4*5 0.75
<) 4 4 16 16 156—8%*4>
6 | 5 | 4 ||20 | 25 f=5-(0,75*4=8
7 6 4 24 | 36 7= 8—0,75X —SRF
A A I U Y= 8-0,75X +u, — PRF
Tong 32 40 139 156




>

Nnanxét Y =8-0,75X

ma X: gia vé xe bus > X2 0 =8 \
= Y <8 hay Ymax =38

X tang 1 don vi 2 Y giam 0,75 don vi
> X & Y nghich bién
2> Y, .. =8 (Khi X=0)

max



Y nghia kinh té cta cac hé so hoi quy

(1)- 181: 8 — Ymax

Khi gia vé xe bus gidm dén toi da, tong lwong
ngwc‘)’i thu’@yng xuyén di xe bus binh quan dat
dén muwc toi da la trieu ngu o

(2). B, =-0,75 < & XvaY nghich bién

> Gia vé tang (gidm) 1 ngan ddng/vé, tdng

lwong ngwol thwong xuyén di xe bus binh quan
giam (tang) 0,75 triéu nguoi




Phwong sai ctia nhiéu
& sai s0 chuan cac hé so hoi quy
., RSS 2,25
O — —
n—?2

=0,375

A2
O

— var(f3,) = 5 =0,375/28=0,0134
‘xi

— se(f,) = +/var(f,) = 0,1158
X’ . X’
200 50 var(f). &

—>V21r(A): .0 " = var
o ”Z x? n

~0,0134%156/8 = 0,2613
— se(f,) =+Jvar(B,) =0,5111




Khoang tin cay cac HSHQ
* Két qua hoi qui mau cho:
,Bl =8 ; ,6’2 =—0,75
se(B)=0,5111; se(B3,)=0,1158
1—a=95% > a=5% ;a/2=0,025
trabdng ¢ — student — t.; =1;,,s = 2,447
* Suy ra:

*KT.C =8+ 2,447*%0,511039=(6,749488 ;9,250512)
*K.T.C 3, =—0,75+ 2,447*0,115728 = (=1,03319 ;—0,46681)



Y nghia khoang tin cay cac hé so hoi qui:

(1). KTC B,= (6,75 ; 9,25) > Tong luong nguoi
thwong xuyén di xe bus binh quan téi da tw 6,75 dén
9,25 trieu ngu o

(2). KTC B, = (-1,03; -0,4668). - Khi gia vé tang 1
ngan dong/vé, tong lwong nguwdi thwdng xuyén di xe
bus binh quan sé& gidm it nhat 1a 0,4668 triéu ngudi
dén cao nhat 1a 1,03 triéu nguoi.




Khoang tin cay cua phwong sai
Biét: 1-a=0,95;a=0,05;a/2=0,025
1-a/2=0,975 = tra bang y’
;502’025(6) =14,4497 ; ;502’975(6) =1,2373

2

A\ A2 A\ A2
Suyra: KT.C95%(c?) = | 22)C ;(’Z 2)o
Xarzin-2y Xi—a/2:(n-2)

Lower Upper
RSS  RSS }

2 > 2
Za/2;(n—2) Zl—a/2;(n—2)

Hay :K.T.C 95% (o) {

Do: 6° = RSS = 6°(n—2)=RSS
(n-2)
- {6.(0,375) 16.(0,375)

14,4494 ° 1,2373

}= (0,155716 ;1,818414)



Thiét 1ap bang tinh trung gian:

Xi Y X Y7 XY
1 8 1 64 8

2 6 4 36 12

3 6 9 36 18

4 5 16 25 20

4 4 16 16 16

5 4 25 16 20

6 4 36 16 24

7 3 49 9 21

YX=32| 2Y=40 | IX?>=156| XY?=218 | TXY=139

X=>X/n=32/8=4
i=1

V=Y /n=40/8=5

=
YxI=(Q X)-nX’
=28
TSS =) y!
=D Y)-nY*=18
ESS = B}y x}
= (-0,75)*.28 = 15,75
RSS = TSS — ESS = 2,25

ESS
T'sSsS

R? =

= 0,875



Hé so6 twong quan (r — coefficient of correlation)

r do mirc dd chat ché b. Tinh chét
trong quan hé tuyén tinh DAau cla r phu thudc dau
gitra X &Y COV(X/Y)
n —-1<r<i
3 (X, - X)(Y,-7) r co tinh doi xng:
i=1

= rxy:z ryx

\/iu@ -y, -7

X &Y doclap 2 r=0;

i nhwng r = 0 = khdng co
> X, nghia |a 2 bién nay doc

Hay r=——== = r=++/R> lap

\/Zn: xf.zn: y!
i=1 i=1




Kiém dinh hé s6 hoi qui

al Khai niem ) , ,
Kiém dinh (test) gia thiét > xem xét két qua tw so
liéu khao sat thwc té co phu horp voi gia thieét néu ra?

(“phu hop” nghia la két qua do “du” sat voi gia tri dwoc gia

thiét dé khéng bac bo gia thiét phat biéu)

Gia thuyét khong H, (Null hypothgsis): Gig thiét phat
bieu (khong chirng minh)= gia thiét can kiém dinh;
Gia thiét doi H, (Alternative hypothesis) la gia thiet doi
lap v&i H,

* Co 80 dya trén luat phan phdi xac suat cua dai lwong
ngau nhién, xay dun%guy tac dé bac bo (khi chirng
minh dwgc H,) hay khong bac bo H,




Vi B, la gia tri cho trudc (gia tri kiEm dinh)

B:, B, : cac hé s6 hoéi quy clia ham héi quy téng thé
Kiém dinh 2 phia (dudi)
1. Kiém dinh tung do géc | H, : B, = B,
H,:p, # P,

Truwong hop B, = 0 : Kiém dinh gia thiét H, 14 ham co6 dwong
biéu dién qua goc toa do

2. Kiém dinh hé sb goc H,: B, =/,
_H1 : 182 e IBO

Trwdng hop B, = 0: Kiém dinh gié thiét H, |a bién giai thich X
khdng co tac dong Ién bién phu thubc Y




*Gia thiet : _HO . 132 — /Bo
H,:p, # b,

Két qua Kiém dinh :

Bac bd H, : B, ton tai = B,#0 cd y nghia

thong ké 9 bién X thwe sw cd anh hwéng
|én bién Y

Khdng bac bo H, : B, khong ton tai = bién X
khéng anh hwo’ng |én bién Y




Vi B, 1a gia tri cho trudc (gia tri gia thiét)
B : hé s6 hoéi quy B, hodc B, ciia ham HQ tong thé

Kiém dinh moét phia (dudi):

Kigm dinh bén phai Ho: B =Py
H,: [ > p,
* Ki@m dinh bén trai H,: (= p,

H,: < p,



Phwong phap kiém dinh dwa vao Khoang tin cay

Bwéc 1: Tinh khoang tin cay cua B:
* KD 2 phia : khoang xem xét Ia

KTC(B): (B—tyn.ina5e(B) s B+l na-se(S))

* KD phai : khoang xem xét la

N

(IB — Lo (n-2)" se(p),+ OO)
* KD trai : khoang xem xét la

(_ %0, ﬂ/\ t 1y (n-2)" Se(ﬂ/\))

Bwée 2: Két luan
Bac bo H, néu gia tri kiém dinh B, khéng thudc khoang xem
Xét.



Phwong phap dwa vao gia tri t&i han ’
(Kd mtrc y nghia; kdinh t, do dwa vao phan phoi t)

Budc 1: tinh tri thdng ké t (t-statistic)
i-s
se(f)
Budc 2: tra bang t — student tim gia tri t&i han t* =:
ty -2yl phia) hoac t,, ., , (2 phia)

Lo

Bwoéc 3: so sanh t,voi t*

- Kd 2 phia: \fo\>fa/z;<n_z> — bacbo H,
-Kdphai: ¢, >1,. ., —> bacboH,

-Kdtrai. ¢ <—t,. ., — bacboH,



Phwong phap kiém dinh P - Value

Tinh t,. = 181,2 j Jop
Se(ﬁag)
Tinh P — value: P — Value = P(lt > ‘tOD
V&i t — DLNN c6 phan phdi t — Student, bac tw do (n —
2)

Quy tac:
* Kd 2 phia: p — value < a - bac bo H,

* Kdinh 1 phia: p — value < 2a - bac bo H,




Vi du : Kiém dinh B2 .
HO:B2=0; H1:B2#0.Do tin cay 95%

1. Kiém dinh KTC: KTC B, = (- 1,03319; - 0,46681).

Vi 0 khéng thudc KTC = bac bd H,

2. Kiém dinh t:

_B,-0  —0,75
se(B,) 0,115728

3. Kiém dinh p-value
t, =—6,48071 ; p —value=p(|t|> 6,48071)< 0,001 < & = 0,05

—> bacbo H

L

=—-6,48071;

to|>t0’025;6 =2,447 > bacbo H,

Y nghia: Kiém dinh gia thiét H, : B, = 0 = gia thiét cho rang X khéng
anh hwdng 1én Y. Bac bé Hynghia la thira nhan X thyc sy cé anh
huwéng lénY



K

ém dinh phwong sai ctia nhiéu

KD H, H, P.P Bac bé H,

K.T.C o’¢ KTC
2 phia 02=0,2 | 02# 042 G.T.TH 2 2 2 2

p 0 0 ZO>Za/2(n_2) hOClC}(O <Z1_a/2(n_2)

P-value
p—value<a /2 hoac p—value>1-a /2

K.T.C 0,2 # 2 KTC phai

Phai 02= 0,2 02> 0,2 | G.T.TH 7 .
P-value | Pvalue<a Z(; >Z; (n—2)
K.T.C 0,2 # Y2 KTC trai

Trai 02=0,2 | 0°<0,2 | G.T.TH
P-value | Pvalue>1-a

Yo <o (n—=2)




Kiém dinh sw phu hop cia mé hinh

Muc dich: danh gida mdirc dé thich hop cua mé hinh HQ

Gia thiét: | H,:R* =0
H,:R*>0 H,: B, =0

trong HQ 2 bién twong dwong voi {Hl B, % 0
PP _gia tri t&i han:
B1: Tinh . _ R*(n —2)

1-R

B2: Tra bang tim GTTH F, ; .

B3: So sanh Fyva F, ¢ n-2)’
+ Néu F > FO((1 h-2)- bac bo H,
+ Néu FO_ Fq @, n2): KhONg bac bdé H,
Lwu y: R2trong céng thirc tinh F1a cia mau;
R2trong gia thiét la cua tong thé.




Kiém dinh sw phi hop ciia mé hinh

Phwong phap p-value:
B1: Tinh F, 2,
F, = R (n 22)
I-R

B2: Tinh p-value= P(F>F,) v&i F: phan phdi Fisher (1, n-2)

B3: So sanh p-value a
Néu p-value < a: bac bd H,
Néu p value > a: khéng bac bé H,



-Hy : R2=(

« Bac bé H,: Thira nhan R > 0 M6 hinh phu

hop. Bién X giai thich dwoc sw thay dbi cua
bién Y.

* Khéng bac bo Hy : M6 hinh khdng phu hop.
Bién X khéng giai thich cho bién Y.




Vi du: Kiém dinh Hy: R2=0; H;: R2> 0
Kiém dinh theo PP gia tri t&i han.
- R*’(n-2) (0,875).6

1-R> 1-0,875
a=0,05. TrabangF,tac6:F

42

£y

02y =Fo,05,(1,6= 2,987
F,>F, 5., = bdcbd H,thira nhan R*>0 va ¢6 ¥
nghia théng ké'": X gidi thich dugc87,5% su thay doi

ciaY,12,5% thay doiconlaidocdcyéu té ngdunhién giyra



Trinh bay két qua hoi qui

8 -075X, :n=8
(0,511) (0,115)  :R2=0,875
= (15,654) (-6,4807) :F, =42

o — value = (0,0000) (0,0006)

TSS = 18; ESS = 15,75; RSS = 2,25;

=0,375




Mot tpng dung ctia phan tich hoi qui: Dw bao

1. Cose ‘ i
- T sO liéu ca mau = ham hoi qui mau.
- Ding ham HQ mau dé dw bao Y trong twong lai trng
v&i mét gia tri cua X cho trudc

2. a. Dw bao gia tri trung binh

|:Y0 —lon . (n—z)-Se(Yo)<E(Y /X, )<Y0 . (n—2)°Se(Yo)]

Var(f Y=0"| —+ ; Se(f )= Var(f)
0 n 0 0




2.b. Dw bao gia tri riéng biét (Y,) khi X =X,

Yo=Y £t . 1)-se(¥, Y) Hay :

N

Var(Y, -Y,)=0"

1+

L, (X, -X)’

n

n
2
Z X
i=1

Yo—1,, : (n—z)-Se(Yo _Yo) <Y, < Yo 1. (n—z)-Se(Yo _?o)

. se(Y, —¥,)=+/var(¥, - 7,)

Lwu y: khoang dy bao cua gia tri ca biét Y, rong hon
khoang dw bao cua gia tri trung binh cua Y




Cac gia thiet cua phwong phap OLS

GT1. Bién giai thich: dai lwong xac dinh trwdc (khdng ngau
nhién): thu nhap
GT2. E(u/X)=0
Ky vong yéu t6 ngau nhién u; = 0. Cac yéu t6 khéng cé
trong mé hinh khéng anh hwong dén Y (u, >0 = u.<0).
VD: chénh l&ch chi tiéu trung binh gitra cdc nhém nghé khac
nhau nhwng cung thu nhap = bu trir nhau
GT3. Var(u/X.) = 02
Céc u; co6 phwong sai bang nhau (déu, thuan nhat)
VD: Chi tiéu Nhoém thu nhap thap va cao cd khac nhau
Gia thiét nay c6 thé bi vi pham



GT4. Cov(u;,u) =0 Voi i#j

Khong co twong quan gitra cac u;

VD: Chi tiéu cac thanh vién cung gia dinh, thu
nhap khac nhau nhwng cac yéu t khac ¢ thé cung
tac dong > Gia thiét cé thé bj vi pham
GT5. Cov(ui,Xi)=0

u; va X, khéng twong quan nhau . Néu u va X
twong quan, trc la da khéng tach r&i anh hwdong X &
ulén.

VD: Néu hoan cénh gia dinh (trong u) c6 anh
hwdng dén thu nhap ca nhan > gia thiét co thé bi vi
pham
GT6. U~ N(0,02)



Bai tap

n X Y; X2 X.Y;
i:]’— Thu nhap (tr $ 1 - "
ang) 2 4 | 37
Y: chi tiéu (tr $ thang) 3 6 6.2
\ 4 8 7.3
Yéu cau: 5 9 8,0
, . A 6 3 3,3
1/ U&c lwong ham hoi ’
U N 7 4 3,9
quy Y=0+05, X, 8 7 6,3
2/ Néu y nghia kinh 9 | 10 | 82
£ = , A X 10 12 10,1
té cua cac hé so -
héi quy it
Y = 0,936082 + 0,76675 X,




Bai tap 1

1/ Mét kh&o sat vé 1ai suat (X -

—ty d) tai tinh KCT qua 10 nam nhw sau:

%nam) va téng von dau tw

70 | 65|65 |60 | 60 |60 |55 55 |50/ 45
28 | 32 | 30 | 34 32 | 35 | 40 42 48 | 30
Yéu cau:
a/ Lap mo hinh HQTT mau coé dang Y, =B+ B, X

b/ Néu y nghia kinh té cac HSHQ

¢/ Kiém dinh gia thiét HSHQ ‘trong ham PRF bang 0 (B,=0, B,=0)
v&i mirc y nghia 2% va néu y nghia cua két qua.

d/ Bbanh gia mrc phu hgp cia md hinh v&i dé tin cay 99% ‘
e/ Dy bao gia tri trung binh va gia tri ca biét cua tdng von dau tw khi
lai suat 8% nam voi do tin cay 95%.

f/ Cho rang khi |ai suat tdng 1% nam thi tong von dau tw giam 12 ty
$, ban nhan xét nhw thé nao vé y kién nay, do tin cay 95%.



(1). Y_nghia kinh té cua B,

B,= 0,93 - Khi X =0 (khdng co6 thu nhap) thi Y.
Nghla la, khi khong co thu nhap, chi tiéu binh qu
thleu’ la 930.000 dopg / thang

(2). Y nghia kinh té cua 3,

B,=10,76 >0 > X va Y dong bién. Khi tdng( hay gidm) thu nhap 1
trieu dong / thang - Chi tiéu binh quan sé tang (giam) 0,76 triéu
dong /thang.

= 0,93 triéu.
n sé & muc toi

1

m>|

NoOi cach khac, khuynh huwédng chi tiéu bién la 0,76.
Lwu yv: Nhan xét két qua woce lwong phu hop thuc té va ly thuyét
kinh té:

(1). DU khéng thu nhap, van phai chi tiéu. A
(2). Khuynh hwéng chi tiéu bién |a MPC dat: 0<MPC=p,<I1
Khi thu nhap tang 1 $, chi tiéu tang nhwng it hon 1 $.



(Thiét 1ap bang tinh cac dai lwong trung gian)

X,

l

M-
I

iPM-
i

M-
b




(Thiét 1ap bang tinh cac dai lwong trung gian)

7 28 196 49 784
6,5 32 208 42,25 1024
6,5 30 195 42,25 900

6 34 204 36 1156

6 32 192 36 1024

6 35 210 36 1225
5,5 40 220 30,25 1600
5,5 42 231 30,25 1764

> 48 240 25 2304
4,5 >0 225 20,25 2500

58,50 371 2.121 347,25 14.281




X=(),X)/n=585/10=585; Y =(D.Y)/n=371/10 = 37,1

Y x’=) X —n(X) =347,25-10%(5,85)° = 5,025

> XY, —nXY
FE - 2121-10%*5,85%37,1 9 8200
? ixz 5,025 ’
i=1 l
:81 :Y__:Bz )?

=37,14+9,8209*5,85=94,552



N

1.Y = 94,5523 - 9,8209 X,

2. Y nghia kinh té ctia cac hé so hoi quy
B,=94,5523 ; B,=-9,8209 <0

Nhan xét:

1. X &Y nghich bién > Y., = B, = 94,5523 (kh
X=0): Mirc von dau tw binh quan toi da khoang
94,5523 ty dong

2. Lai suat tang (giam) 1%nam > Tong von dau
tw binh quan giam (tang) 9,8209 ty d/nam



ISS=> ! = Y?—n(Y)’ =14281-10*(371)° =516,9
=l =]

ESS= /"> x7 =(-9,8209)" *5,025 = 484,6616
=1

RSS =758 — ESS =516,9—-484,6616 =32,2384



3. Kiém dinh cac HSHQ
a/Kidm dinh B,  H,: 8, = 0
H, :p0,#0
., RSS 32,2384

5 _

= = =4,0298
(n—2) 10-2
A G’ 4,0298
= Var(pf,) = sz = 5 005 =0,802

= se(f,) = \Var(B,) = 0,802 = 0,8955



3 ~9,8209
B = -10,967
se(f,)  0,8955
tra bang suyra 7,,. ., o =% .5 = 2,896

1,|=10,967 > ¢, , = 2,896

2 Béac bo H, > B, #0 c6 y nghia thong ké

Noi cach khac, b[én X thwe sy c6 dnh huwdng 1&n bién
Y, nghta la 1ai suat ngan hang c6 anh hwdng Ién téng
von dau tuw




b/ Kiém dinh B, {ﬁ .:? )’

> X;
A ! 347,25
Var(p,) = —o° = ’ 4,0298 = 27,84
ny x 10*5,025

=> se(f,) =+/27,84 =5,27

>, = 'BIA _ 94,5523 _17.94
se(f,) 5,27

tra bang => ¢, ., = 2,896 <t, =17,94

—->Bac bo H,

> Hé so6 chian c6 y nghia thong ké

- khi lai suat giam cwc thap, mirc dau tw van la s6 >0



4/ Kiém dinh gia thiét R2=0 [H,:R*=0
H,:R>>0

R*(n—2) (0,9375).8
1-R*  1-0,9375
Chon a=0,01, trabdngF tacé: F . ., ,=F,..5=11,3 <F,

F = =120 (R’ =0,9375)

=>Bac bd H, , thira nhan két luan R2>0 1a c6 y nghia
thong ké

= X gidi thich dwoc 93,75% sw thay ddi cua Y.

Né6i cach khac, 1ai suat giai thich dwoc 93,75% sw
thay ddi tdng von dau tw, 6,25% thay ddi con lai do cac
yéu td ngau nhién gay ra



Y =94,6523 - 9,8209 X Vadi X, = 8% nam -
* Dw bao gia tri trung binh cua Y

A

Y, =94,5523-9,8209*8 =15,987

l+ ()(on_)?)2
n 2
X
2

se(Yy)=2,0273 5 1, 005.5 = 2,306

I (8-585)
10 5,025

var(Y,)=o"

Vo

Yo—t,,. (n_z).se(}?o)<E (Y / XO)<YO +1,,. (n_z).se();o)
15,987-2,306*2,0273< E(Y / X,)<15,987+2,306%2,0273
= 11,312< E(Y / X,)<20,662



Dw bao gia tri ca biétcuaY
Ta tinh - y

Var(Y,—-Y,)=c"| 1+—+

—_— 2_
Var(Y,-Y,)=4,03| 1+ : +(8 %, 85)
10 5,025

se(Y, — )}O) =2,8531

)}o — Ly (n—z)-Se(Yo _}}o)<Yo <fo 1, . (n—2)‘Se(YO _YAo)

15,987-2,306*2,8513 <Y, <15,987+2,306%2,8513
29,4078 <Y, <22,5643

= 3,14




H,:p,=-12
" " .5 <-12

N

_B-(-12) 982412 2,18
" se(B,) 0,8955  0,8955
Ly ;(n-2) = Loos;s = 1,80

ty =2,4334 > —t, 5., = —1,86

— Ché4p nhdn H

~ 12,4334

Vay, khi lai suat ting 1 % nam, tong von
dau tw co thé giam 12ty $



Bai tap 2

M&t méu khao sat vé tong cau vay von (Y — ty $) vai I1ai suat cho
vay (X - % nam) cua ngan hang tai tinh LGC qua 12 nam lién

nhw sau:
X | 50|55|55|60| 62 |65|/65|68|70|70|75]|75
Y | 80 | 76 | 80 | 74 | 72 | 70| 71 | 69 | 70 | 67 | 64 | 62

1/Lap md hinh HQTT codang Y. =4, + 6, X, +e,
2/ Néu y nghia kinh té cac HSHQ
3/ Kiém dinh gia thiét Hy: B, =0 ; H, : B,#0 v&i mirc ¥ nghiia 5%
va néu y nghia cua két qua.
4/ BDanh gia mrc phu hop cua mé hinh véi dé tin cay 95%
5/ Dy bao gia trj trung binh cla tong cau vay von véi mirc
lai suat 7,3% nam vo&i do tin cay 95%.



Bai tap 3

Khao sat mai lién quan gitra s6 lwong san pham A tiéu thu
(Y—nghin SP) vé&i gia ban don vj (triéu $/SP), dwoc sb liéu:

X 4,0 6,4 5,3 4,6 5,8 6,8 4,2 7,3 6,1 7,5

Y 12 10,4 | 11,0 | 116 | 10,7 | 101 | 12,2 | 9,7 | 10,8 | 9,5

1/ Lap m6 hinh HQTT

2/ Néu y nghia kinh té cac HSHQ

3/ Kiém dinh gia thiet H, : B, = 0 ; H, : B, # 0 v&i mirc y nghia 5%
va néu y nghia cla két qua.

4/ BDanh gia mrc phu hop cua mé hinh véi dé tin cay 95%

5/ Dy b&o gié tri trung binh cla tdng lweng hang ban dwoc voi
murc gia 7,0 trieu/SP v&i do tin cay 95%.

6/ Coy kién cho rang xu hwéng tiéu thu bién té trong mau quan
sat nay 1a 0,9, v&i do tin cay 95% ban nhan xét y kién nay thé
nao?



Bai tap 4

Khéo sét vé thu nhap (X — triéu $/thang) va chi tiéu ca nhan
(Y — triéu/thang) cua mét mau, dwoc két qua nhw sau:

X 30 |63 |76 |42 |55 (35 |50 |6,7 |70 |45
Y 3,1 565 |65 |40 (48 |32 |50 |64 |62 |4,2

1/ U¢&c lwgng moé hinh HQTT

2/ Neu y nghta kinh té cac HSHQ

3/ Kiem dinh gia thiét H, : B, =0 ; H, : B, # 0 va néu y nghia cua
két qua. , ‘

4/ Ban nhan xét nhuw thé nao khi cho rang xu hwéng tiéu dung
bién trong trwong hop nay khéng I&n hon 0,47

5/ Danh gia mirc phu hop cua mé hinh

6/ Dw bao gia tri trung binh cua muc chi tiéu hang thang khi thu
nhap binh quan 6,0 triéu/thang.

Cho biét: do tin cay 95%.




(1). Y =0,630877+0,799085 X2 ; R2 =0.965726
(2). Y nghia kinh té ciia cac HSHQ
2= 0,799085 > 0 > X va 'Y dong bién.

Ymin = 31=0,630877 (X2 = 0): Khi thu nhap lqéng 0,
chi tiéu trung binh tdi thiéu 14 0,630877 trigu dong
thang = phu hop vai ly thuyét kinh té

* B2=0,799085 > 0 = X va 'Y dong bién. Khi thu nhap
tang (gidm) 1 triéu déng thang, chi tiéu tang (giam)
0,799085 doéng thang, cac yéu td khac khéng déi >
phu hop ly thuyét kinh té



= Equation: UNTITLED Workfile: UNTITLED::Untitled) (=13

Views ||Proc ||0bject Print |Name ||Freeze |Estimate ||Forecast ||Stats ||Resids

Dependent Variable: Y
Method: Least Squares
Date: 04/22/10 Time: 19:15

oample: 1 10
Included observations: 10

Yariable Coefficient  Std. Error  t-Statistic Prob.

C 0630877 0294286 2143750 0.0644
x2 0799085 0053223 1501384 0.0000

R-squared 0965726 Mean dependent var 4.890000
Adjusted R-squared 05961442 5.D. dependent var 1.260908
S.E. of regression 0.247584  Akaike info criterion 0.222803
sSum squared resid 0.490422 Schwarz criterion 0.283320
Log likelihood 0805906 F-statistic 225 4154
Durbin-Watson stat 1.465025 Prob(F-statistic) 0.000000




(3). Kiém dinh B,: H,: B, =0;H, : B, #0
Do tin cay 96% - a=0,04 2 (a/ 2)= 0,02

. B, 0,799085
0

= = =15,0139>¢,,.,.,, = 2,449
se(f,) 0,053223 ’

(a=0,04 - a/2=0,02)
> Bac bd gia thiét H,
> B, khac khéng co y nghia thong ké, nghia Ia

thu nhap c6 anh hwéng Ién chi tiéu (bién X thuc
s cO anh hwdng l1én bién Y)



(4). Kiém dinh Hy: B2=0,4 ; H,: 2> 0,4



Bai tap 5
Khao sat vé thu nhap (X — triéu $/théng) va chi tiéu ca nhan
(Y — triéu/thang) cia mot mau, dwoc két qua nhw sau:

X 30 |63 |76 (42 |55 |35 |50 |6,7 [7,0 |45
Y 3,1 |55 |65 (40 (48 |32 |50 |64 |62 |42

1/ U6c lwong mé hinh HQTT

2/ Néu y nghta kinh té cac HSHQ

3/ Kiém dinh gia thiét H, : B, =0 ; H, : B,# 0 v&i d6 tin cay 95% va néu y
nghia cua két qua.

4/ Banh gia mirc phu hop cua mé hinh véi dé tin cay 95%

5/ Dw bao gia tri trung binh cia murc chi tiéu hang thang khi thu nhap binh
quan 6,0 triéu/thang v&i do tin cay 95%.

6/ Co y kién cho rang xu hwéng tiéu dung bién 12 0,8, v&i dé tin cay 95%,
ban nhan xét ra sao vé y kién trén?



Bai tap 6
Khéo sét vé thu nhap (X — triéu $/thang) va chi tiéu ca nhan
(Y — triéu/thang) cua mét mau, dwoc két qua nhw sau:

X 30 |63 |76 (42 |55 |35 |50 |6,7 [7,0 |45
Y 3,1 |55 |65 (40 |48 |32 |50 |64 |62 |4,2

1/ U¢6c lwgng moé hinh HQTT
2/ Néu y nghia kinh té cac HSHQ

3/ Kiém dinh gia thiét H, : B, =0;H,:p,#0voido tin cay 95% va
néu y nghia cla két qua fta,z g= 3062)

4/ Dy bao gia tri trung binh clia mirc chi tiéu hang thang khi thu
nhap b‘|,nh quén‘ 6,0 triéu/thang voi do tin cay 95%.

5/ Co y kién cho rang xu hudng tiéu dung bién knong Ién hon 0,6,
vOi do tjn cay 95%, ban nhan xét ra sao vé y kién trén?

6/ Co y kién cho rang xu huwéng tiéu dung bién la 0,8, voi do tin
cay 95%, ban nhan xét ra sao vé y kién trén?




