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BAI TOAN HAI BIEN DA BIEN
Tinh n = sb6 mau
TX Ty T XY T x? e i’=% F:%

(Khuyén nén tinh ngay du bai dé dung dan, IGc nay diu 6¢ con sang sudt dé tinh toan ~ )

Xac dlnh PRF V= o+ ﬁk‘ + U V= JB: T .IEI'XI T ﬁ:k‘: T oaee T ﬁ;\;_lx;\;_l + U
Xac dinh SRF B= L xy - L XV — nXY V= Bo+ B X1+ BrXo+ ot Bacr Xy
Txl X - nX)?
Céc giatri 5, , £ , . , .... S& lay trong bang két qua,
a=V—- BX nhiéu bién Thaiy s& ko cho tinh toan ( d& kho ghé lun
hehhe 1)
—>SRF: V= a+ fx
Y nghiacuacic | =0 (n6i y nghia ciia bién nao thi cé dinh cac bién con lai)

hé s6 hdi quy

XtingldonvithiY ting |3 don vi.

X ting1donvithi ¥ giamf don vi

Vi du néi y nghia cia &, thi c6 dinh cac bién Xy, Xs, ..

B1=0

X, khong doi, néu ¥, ting 1 don vi thi ¥ ting B, donvi.
.IE]. = 0

X, khang ddi, néu X, ting 1 don vi thi ¥ giam B, don vi

Twong tw cho cdc bién con lai ...

Tong cac binh TSS=X¥* — n¥? 3 gia tri TSS=E ¥ — n¥*

pone ESS = BT &2 nay >0 Ess=F XY —n @ tinnmrapmiin <
RSS = TSS - ESS RSS = TSS - ESS

Tinh hé $6 Xac g2 = E3S R = £35

dinh TSS TSS

e e e B= R (- R

R? c6 thé am, trong truomg hgp nay, quy wéc

Vi k 1a s0 tham so ctia mo hinh

R- = L _ _ i
Vd: (SRF) V= ﬁn T ﬂl}(l T ﬂz_Xz — mo hinh 3 bién
— k=3, v6i cac tham s0 Y, X;, X,
Ubc lugng cia [ ., _ K33 Cai nay sé tra bang két qua ra
g OF n—2 ) )
&= = (&}- > dong S.E. of regression
Tx2 A — &l o
sela) = | T . s8(f) = T2 £&l 5, ) — cot Std. Error, dong thi 1
\Z i l‘\: L

!

(4,) > cot Std. Error, dong tht 2

L5

;

() — cot Std. Error, dong thir 3 ...

L
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9. Kiém dinh sy
phu hgp mé hinh
SRF, miac y
nghia a

e  Phuong phap gia tri téi han:
B1: Lap gia thiét Hy: p=0; Hy: f£0

RPin—-2)

F., =
0 1— R?

B2: tra bang F, gia tri tdi han
F.iln—-2)
B3: so sanh Fq va F,(1,n-2)

+ Fo > Fo(1,n-2): bac bo Hy — ham SRF
phu hgp véi miu

+ Fy < Fy(1,n-2): chap nhan Hy
Fa(lvn'z) |

Bicbo |
Fo

F.(1,n-2)
Chap nhéan

e  Phuong phap gia tri t6i han:
B1: Lap gia thiét H,: R?=0; Hy: R%>0

R (n—k)
T - RN k-1

Fy

B2: tra bang F, gia tri téi han
F.(k—1n-Fk)

B3: so sanh Fy va F,(k-1,n-k)

+ Fo > Fy(k-1,n-K): bac bé Hy — ham SRF phi hop
v6i miu
+ Fo < Fy(k-1,n-K): chdp nhan H,
Fu(k-1,n-k) |
Bicbo |
Fo

F.(k-1,n-k)
Chap nhan

e Phwong phap gia tri p-value:

(céch nay s& lam khi dé cho san bang két qua)

phai chir Prod(F-statistic))
Tién hanh so sanh p-value va a:

+ p-value < a: bac bé Hy » ham SRF phu hop
v6i mau

Lay gia tri p-value ing véi Fq (6 cudi ciing goc

e Phwong phap gia tri p-value:
(céch nay s& 1am khi dé cho sin bang két qua)

Ly gia tri p-value tng v6i Fo (6 cudi ciing goc phdi chiv
Prod(F-statistic))

Tién hanh so sénh p-value va a:
+ p-value < o: bac bd Hy — ham SRF phui hep véi miu

+ p-value > o:: chdp nhan H,

p-value |  p-value
+ p-value > o chdp nhan H, Béc bo | Chap nhan
a
p-value |  p-value
Bicbo | Chap nhan
a
10. Kiém dinh gia Gia thiét: Hy: p=0 Hyi: B#0 Gia thiét: Hy: p=0 Hyi: p#0

thiét bién doc lap
¢6 anh hudng 1én
bién phu thudc
khong?

e Phwong phap gia tri téi han:

B1: Tinh: ¢y = 'ii_;

'

(5]

B2: Tra bang t-student gid trj £~

M-
g li=a

B3: Sosénh Ity va ¢

|y

+tg . £ bac bo Hy —> bién ddc lap (X)

anh huéng 1én bién phu thudc (Y)

+tgl <777 chép nhan Hy

(BRI

+
1<

1E
v |

Bicbo | Chipnhén

e Phwong phap gia tri t6i han:

Bl: Tinh: ¢y = 'ii_;

H

i

B2: Tra bang t-student gia tri ¢ gﬂ_k'

n—-i

B3: Sosénh Ity va ¢

|y

+ 1ty |5 5" bac b Hy — bién dc 1ap (X) 4nh

[N}

hwéng 1én bién phu thudc (Y)

+ltg| < £2"7™: chdp nhan Hy

(BRI

pLIt=H l—H)
(4

i 5.
(=TT

Bicbo | Chipnhan
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e  Phwong phap p-value:

Lay gia trj p-value twong tng véi bién doc
lap minh dang xét

Tien hanh so sanh p-value va a:

+ p-value < a: bac bo Hy — bién ddc 1ap (X) anh
huwdéng 1én bieén phu thudc (Y)

+ p-value > a: chép nhan Hy

p-value |
Bicbo |

p-value
Chap nhéan

e  Phwong phap p-value:

Lay gia tri p-value twong tng véi bién doc 1ap minh
dang xét

Tién hanh so sanh p-value va a:

+ p-value < o:: bac bo Hy — bién déc 1ap (X) anh hwéng
1én bién phu thudc (Y)

+ p-value > a: chép nhan Hy

p-value |
Bicbo |

p-value
Chap nhan

11. Kiém dinh gia
thiét

Ho: B=Bo; Hi: B #Po

V6i muc y nghia a

e  Phwong phap gia tri téi han:

T

_G:'

EE i.g-

Bl: Tinh: ty =
B2: Tra bang t-student gia tri tér!-z_.
2

LY
P

B3: Sosanh Ity vat

(o

+ltgls f;_:": bac boé Hy
+tpl < ti-'“'_'-": chap nhan Hy — c¢6 thé xem p =
Po
Bicbo | Chap nhin
£y

e  Phwong phap gia tri t6i han:

T

[=1

a

EE i.g-

Bl: Tinh: t; =
B2: Tra bang t-student gia tri téﬂ-k_.
Z

B3: So sanh Ity | va £

(o

+1tp 1, £2"7 ™ bac bo Hy

+ltgl <27, chép nhan Hy — ¢6 thé xem B=8,

pLIt=H g LR
4 [

1 5
(=TT

B-éc bo |
tp

Chap nhéan

e  Phuong phap p-value:

Lay gia tri p-value twong trng véi bién doc
lap minh dang xét

Tién hanh so sanh p-value va a:

+ p-value < a: bac bo Hy

+ p-value > a: chip nhan Hy — ¢6 thé xem p = f,
p-value |

Bicbo |
o

p-value
Chap nhan

e  Phuwong phap p-value:

Lay gia tri p-value twong tng véi bién doc 1ap minh
dang xét

Tién hanh so sanh p-value va a:
+ p-value < a: bac bo Hy
+ p-value > o:: chap nhan Hy — ¢6 thé xem p = f,

p-value |
Bicbo |

p-value
Chap nhan
a

12. Xac dinh khoang
tin cay cua a

V6i mie y nghia a
(d€ ko cho thi lay
a=0,05)

e

Tra bang t-student gia tri £

|

e e :}lz :":2
Tinh éla} = =/
J mEx

Tra bang t-student gia tri £z

=k

e

|

Tinh £&(&) tra bang két qua

Khoang tin cdy cua a:

; 1=R e oy
@+ ty - .Fald)

(A
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13. Xac dinh khoang
tin cay cua

V6i mie y nghia a
(dé ko cho thi lay
0=0,05)

Tra bang t-student gia tri ¢z~

K

|

=
5

Tinh :E'S'.__ﬁ‘_,l = -\.'.:Exz

Khoéng tin cdy cua f3:

Bt selp)

valg

Tra bang t-student gia tri ¢z

n-i

K

|

Tinh 5&(f) tra bang két qua
Khoang tin cdy cua B:

Bt 5e(B)

2

14. Xac dinh khoang
tin cay cua
phuong sai
var(U;) = ¢

Vi do tin cay (1 - o)

botincay: 1 —a=a%
— a=100% - a%

Tra bang Chi-square cac gia tri:

.

T . ;
¥ien—2) X

n—2)

[EN 5]
[N
#

A 2.
Khoéng tin cdy cta c°:

(n—2)8

..;(21-; m—2) ' ;{2
vy 1

[ (n—2)8"

gm—2)
= J

Do tincay: 1 —a=a%
— a=100% - a%

Tra bang Chi-square cac gia tri:

¥,

(n—k)  xz(n—k)

&

[EN 5]

S A a2
Khoang tin cay cta o”:

(n— k)&

\ ;(%r m—kl ' ;{2
Iy 1

[ (n— k)&

xm—kj|
-5 /

15. Kiem dinh gia
thiét

Ho: o=5,; Hy: 0#£9,

V&i mic ¥ nghia a

e  Phwong phap gia tri téi han
B1: Tinh
(n—2)a"

o7

X

B2: So séanh

trlan—2)<pi<pzin-—2)

w g

chép nhan H,, 7=,

+y3< ¥ =(n—2) = bacboH,

[N

+ 3z (n —2) <y == bic bo H,

2 |xo i
Bacbo | Chip | Béc bo
nhin

e  Phwong phap gia tri téi han
B1: Tinh
(n— ks’

o7

E
o b

2: So séanh

z - 2 . -
+ .-1':'.:_- I\.H - (:fl < .-!:I.Cl < .-yi I-\.n - ":.-I

[ 5

chép nhan Hy, 7=,

+ i< y7 z(n—k) = bacbdH,

T

+ yz (n—k) <y == bacbo Ho

x5 |xe |
Bicbo | Chdp | Bécbo
nhan

e Phwong phap gia tri p-value

B2: So séanh

+ p-value < = — bac bo H,

B1: Ly gia trj p-value trong bang két qua

+< < p-value < 1-= — chdp nhan H,, =7,

e Phwong phap gia tri p-value

B1: Liy gia trj p-value trong bang két qua

B2: So sanh

+ 2 < p-value < 1-= — chip nhan H,, o=7,

+ p-value < = — bac bo H,

+ 1= < p-value — béac bo H,
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+1-= < p-value — bac bo H,
p-value | p-value | p-value
Bicbo | Chap ‘ Béc bo
p-value | p-value | p-value . nhan .
Bacbo | Chép Bac bo Z 1-2
nhin
- 1-—-
16. Hé sb co gian, y Ev =2
nghia w=Fp
Néu X(vd: thu nhap) ting 1% thi Y (vd: chi tiéu)
téng ny%
17. Poi don vi V'=a+pgx V= B+ BiXi + Bi X
Trong dé: Trong do:

ki : hé sb ti 1& quy d6i giita don vi cii & méi cia Y
K : hé sb ti 1& quy ddi giita don vi cii & m&i ciia X

PR ki
a =k B =k

Ko : hé sb ti 18 quy ddi gitra don vi cii & méi ciia Y
Ky : hé sb ti 18 quy ddi gitra don vi cii & méi ctia X,

k, : hé sb ti 18 quy doi gitra don vi cii & méi ctia X,

E-: koﬁn Ei: :_:El

18. Dy dodn (dy bao)
diém

Dung???Khi cho X,
yéu cau tinh Y

Thay gia tri X, vao phuong trinh SRF:

7, =

a+ FE,

Dw bao cho héi quy nhiéu bién chi xét dw bio diém.

Thay gia tri X7, ¥3vao phuong trinh SRF:

¥, = B+ B X1 + B, X3

19. Dy doan ( dy
bao) khoang

Du doan ( du bao) gia tri ca biét
Dung???

Khi cho X, va dé tin cdy (1 — a), yéu ciu wéc
lwgng gia tri.

Thay gia tri X, vao phuong trinh SRF:
V,= a+ BX,

var(l,) = var(Y, - ¥,

se(Uy) =+ var(U,)

Khoang tin cay (1-0)% cua Y /X, la:
v, + tgﬂ_z’se{ﬁnj
4

Du doan (du bao) gié tri trung binh
Dung???

- Khi yéu ciu dw doan ma khéng cho d tin
cay (1-0)

- Khicho X, va dd tin cay (1 — a), yéu ciu
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woe lwgng gia tri trung binh.
Thay gia tri X, vao phuong trinh SRF:

V,= a+ BX,

oo 2|l KB
var(¥,1 =& [;— 2

se(?n) = var(¥,}

Khoang tin ciy (1-a)% cua E(Y/X,) la:

n-2) o
¥V, £tz “se(¥,)
z

20. So sanh R? Chi so sanh duoc khi thoa 3 diéu kién sau: Chi so sanh duoc khi thoa 3 diéu kién sau:
1. Cung cd miu n. 1. Cung cd miu n.
2. Cung s bién doc lap. 2. Cung s bién doc lap.
(néu ko cuing sb bién doc 1ap thi dung E*) (néu ko cing sb bién doc 1ap thi dung E* )
3. Cung dang ham bién phy thudc 3. Cung dang ham bién phuy thudc

21. Thém bién vao B1: tinh R?(3 bién) ; R? (3 bién) ; R*(2 bién) ; R* (2 bién)

mo hinh, véi

mtc ¥ nghia o B2: So sénh R* (3 bién) va R* (2 bién)

Néu R? (3 bién) < R* (2 bién): khong thém bién vao mé hinh

Néu R* (3 bién) > R* (2 bién): c6 thé thém bién vao mo hinh, cAn 1am thém céng viéc sau: kiém dinh
bién thém vio c6 ¥ nghia ko, sau d6 méi chic chin c6 thém bién vao ko?

CONG VIEC KIEM PINH THUC HIEN GIONG CONG THU'C SO 10

NHAN XET:

1. Lam sao nhé hét cong thirc???? — Hoc cong thwe ham da bién thui, nhé cai k ciia cong thire — cai nay chinh

1a s6 tham s6 ciia phwong trinh. — VAy 1a ham 2 bién thay k=2, ham 3 bién thay k=3, .... (thia la xong phan
cong thirc *_*)

2 T nvén tAn nhir thd n3n?222 _\ An t&i dano nan thi vem cano thive da cha che (thia 1a ali i A A

& Y NGHIA HE SO HOI QUY VA HE SO CO GIAN CUA CAC MO HINH

1.

M@ hinh tuyén tinh:

Y = @+ f*X
Y nghia hé s6 hdi quy: Néu X tang 1 don vi thi Y tang & dom vi (Vi diéu kién cac yéu t6 khac khong doi)
~F — — N
Evx=f T X, ¥ ta da tinh lic dau

Y nghia hé s6 co gidn: Néu X tang 1én 1% thi Y ting 1én Eyx%

M© hinh lin-log:
Y =& + #*logX

Y nghia hé s6 hoi quy: Néu X tang 1én 1% thi Y tang 1én (/100 don vi (Vai didu kién cac yéu té khac khong doi)

|

EYX:E

Y nghia hé s6 co gidn: Néu X tang 1én 1% thi Y ting 1én Eyx%
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dbi)

M© hinh log-lin:
logY = @+ g*X

Y nghia hé s6 hdi quy: Néu X tang 1én 1 don vi thi Y tang 1én {§ = 1007% (Vi diéu kién cac yéu t6 khac khong ddi)

b

- F -
Evx=F 1 3
Y nghia hé s6 co gidn: Néu X ting 1én 19 thi Y tang 1én Eyx%

M6 hinh tuyén tinh log:
logY =& + g*logX

Y nghia hé s6 hdi quy: Néu X tang 1% thi Y ting F% (V&i didu kién cac yéu té khac khong doi)

a.]__

Evx=p7= B
Y nghia hé s6 co gi&n: Néu X ting 1én 19 thi Y ting 1én Eyx%

M& hinh nghich dao:
Y=@&+ E*i

Y nghia hé s6 hoi quy: X ting 1én thi Y ciing ting Ién theo, nhung Y dbi da 1a & don vi (Vi dicu kién cac yéu t6 khac khong

= 1
Eyx=f Ir
Y nghia hé s6 co gi&n: Néu X ting 1én 19 thi Y ting 1én Eyx%

MEO:

a. Cach néi y nghia hé sb hoi quy:
a.1 Tham sb nao c6 log thi don vi 14 %, con lai thi ding don vi dé bai cho
a.2 Tham s6 X ¢6 log, Y ko log thi néi y nghia cua 'Y nho hé sb 1a (/1007
a.3 Tham s6 X ko log, Y c6 log thi néi y nghia ctia Y nhé hé s6 1a ¢ & - 100}

b. Hé s co gian Eyx: tir cong thic géc Evx = f 5, tham s6 nao ¢6 log thi gia tri trung binh ciia tham s6 d6 = 1

& TRINH BAY KET HOI QUY

=& é : n=77

se = &4 554 ; R*=177?

t= t(c":'] = ";f-'v t(_.'jl — :? ) Fo =777
SEW d mes

TSS =722 ESS = 777 : RSS = 277 : 6% = 777

2 POC BANG KET QUA HOI QUY Const ﬂs’a t [ p-value

Variable Coefficient ~ Std. Error  t-Statistic Prob.
C— 4, 14.32168 1.116283 12.82979 0.0001
X1, -2.258741  0.320460  -7.048438 0.0009
X2 - &, 1.237762 0.342586 3.612997 0.0153

R-squared — R’ 0.909573 Mean dependent var — ¥ 9.000000
Adjusted R-squared — R* 0.873402 S.D.dependent var — Sy 2.878492
S.E. of regression — & 1.024183

Sum squared resid — RSS 5.244755
F-statistic — F, 25.14667
Prob(F-statistic) — p-value(F, 0.002459
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& THAY POI SO HANG PQ DOC VA SO HANG TUNG PQ GOC KHI NAO??? (cau nay c6 thé chiém 1d)

1.
2.

Thay d6i s6 hang hé sé gbc (s6 hang do géc) khi thém D vao p

Thay d6i s6 hang tung d¢ goc khi thém D véo o
Ta ¢6 3 truong hop nhu sau:

Ta c6 3 cdch sit dung bi€n gid nhu sau:
5.2.1.1 TH1: Dich chuyén sé6 hang tung dé géc.
Pat: ¢ = upt+u,D. Khi dé ham hdi quy PRF ¢6 dang:
Y = 0+ PX+ U = v+, D+PX+U (5.3)
Héi quy miu SRF itng véi nit (D=0): Y= a, +[:IX
SRF ting véi nam (D=1): ¥ = @, +a, + AV

Y 4 ];':é:o+til+ﬁl'
I":a‘J + Y
a, +a,
&, a,.a,.p>0 PN

0 X

3.2.1.2 TH2 : Dich chuyén s6 hang d¢ dét.
bat p = po+piD. M6 hinh héi quy PRF ¢6 dang:
Y = 0+pX+ U= a+(Bot Br D)X+ U= 04 BoX4+ By ( DX U (5.4)
Vdi (D.X) dugde goi la bi€n tudng tdc.
Ham héi quy SRF ing vdi nit: Y=a+ }"30"{
SRF ting vdinam: ¥ =a+ f,X + BX =a+(8, + B ¥
A

Y
I:=d+(ﬁ0+f91).‘f

a. B, B >0

]

(==}
v
=

5.2.1.3 TH3: Dich chuyén ca s6 hang d¢ déc va s6 hang tung 4 géc.
Dit: 0=04+0,D, B=Po+B,D. Him hdi quy PRF c6 dang :
Y=04BX+ U=(0o+0, D)+ Byt B1 D)X+ U= tg+ 0 D+ PoX+P(D.X)+U  (5.5)
Ham SRF g véind: ¥ =a, + B, X
SRF tng vdinam: ¥ =a, + & + B,X + B.X = (a, +a,)+ (ﬂo +8 )\‘
= (@ +a )+(ﬂo +f}:ly

vA
a,.a.B,. B, >0
a, +a,
a ., O
0 X
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