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NOi dung

Quy luat phan phoi xac suat cia mot s6 thong ké mau
Bai todn xdy dung khoang tin cdy (KTC) cho cac hé s6
hoi quy (HSHQ)

Bai toan kiém dinh gia thuyét thong ké (KDGT TK) vé hé
so0 hoi quy

Mot s6 kiém dinh khac

Du bao gia tri ciia bién phu thudc va sai so du bao
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1. Quy luét pa\nlﬁﬁn xac suat cla
moOt sO thdong ké mau

Xétmoé hinh: v = g + g X, +.+ g X +u

Ham hoi quy mau thu dugc tir mau ngau nhién kich
thudc n: {(X,,,.., X, Y.),1=1, 2,.., n}

p) LARS/
Y-+ AX. + +B X (=12 .,n)

Tu két qua uéc luong, dé du’a ra cac suy dién thong ké

cho cac hé s6 hoi quy tong thé, chung ta can biét quy

luat phan phoi cta cac B,(i=12,..K)

Gid thiét 5: Sai s6 ngau nhién tuan theo quy luat chuan

U (0,0'2)
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Dinh ly 3.1: Khi cac gia thiét 1 - 5 thdéa man ta co:

B, ~ N (B . var(5)))

Dinh ly 3.2: Khi cac gia thiét 1- 5 théa man ta co:

véij =2,3,.., kthi ﬂA__ o
e j

.

. by o b

T

~ T (n-k )

Tuong tu ta co:
-

- - ~ T(n-k)
Se(a.ﬂj+ b.ﬁj
\ )
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2. Bai toan xay dwng KTC cho cac HSHQ,
2.1  Khoang tin ciy cho mét hé s6 hoi quy: danh
gia tac dong khi mot bién déc lap thay doi

Chon thong ke: 5 Al

-
.
KTC v6i d6 tin cay (1-a) cia g, duoc xac dinh

P[ e - _Aﬂ" < ti”zk)} —1-a
Se (4 )

\OI Qi 2 a.+o. =«

i 2
(n-k)

@ 5

~ T (n-k )

1

ﬁj—Se(ﬁj)t SﬂjgléjJrSe(ﬁAj)tin—k)

1
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KTC d6i xtrng voi d¢ tin cdy (1- o) ctia  pla:

[ﬂ mse (Bt < 8y < 8 e (A )

)
Khoang tin ciy toi thiéu voéi do tin cy (1- o) ctia p la:
e,

Khoang tin cy toi da véi do tin cdy (1- o) ctia 4 1a:

[,Bj <p i+ Se(éj)ti”k)}


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

/

/

P ? ' A
2.2 KTCcho biéu thirc cia hai HSHQ: danh gia tac

dong khi hai bién déc 1ap cang thay doi

Khi X; tdng a don vi, X tdng b don vi thi gia tri trung binh

cia Y tdng (a.p; + b.B,) don vi.

Uéc luong diém cua af+bB.la ag <bp

Sai s0 chuan:

Se (a.f, +b.5,) = \/aZ.Var (B,)+b°Var (B,)+2.abCov (5, 8,)

- \/aZ.Se “(B)+b’.se’(B,)+2.abCov (. 4,)
KTC d6i xirng vé6i do tin cay (1- o) cta a. B+ b.B; la:
(a.f, +b.B,)-Se(a.f, +b.6 )t <(ap, +b.p,)

Z (a-,éj + b.,és) ke (a.ﬂAj + b"és)tin/;k)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2.3. Y nghia cia khodng tin cay
V6i dé tin cay, chang han 95%, KTC cua #, duoc hiéu nhu
sau: néu lay nhiéu lan cdc mau mot cach ngau nhién tur
cting mot tong the, thi cé khoang 95% so KTC duoc xay
dung tir cdc mau nay la cé chtra gid tri . i

A
b* X
+™ KTC khong
b, chwa 5,
4
b11
L 2
R Ia*m ....................................
*
d)
alo
L 4

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2.4 Cacyeu to anh huwéng den do dai khoang tin ciy

KTC hep cho biét chinh x4c hon vé gid tri cia hé sb can ‘

uoc luong; ngu’,(_)’c‘lai, mot KTC qua rong thi thong tin vé

gid tri cia hé so can udc luong la kém chinh xac.

Po dai KTC dbi xung cho cac hé $O B béng 2se(f )t ,(n—k)

Gia tri nay phu thudc vao cac yéu to:

o SO bac tu do (n-k): s6 bac tu do cang bé thi
16n va nhu vay KTC cang rong;

n — k)cang

a/2(

» Viéc thém bién lam giam bac ty do nhung ting R>
¢ Moi tuong quan tuyén tinh giita X va cac bién doc lap con
lai trong mo hinh. 2
var(f) = ——

1-RDY X,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3. Bai toan KBGT Thong ké ve HSHQ

3.1  Kiém dinh gia thuyét vé mot hé s6 hoi quy
De KDGT 1,: 5, - 5, tagiasit H, dungva c6 Tiéu chuan
kiém dinh: A

5

Se(ﬂf,.}

Tuy theo gia thuyét Hi ta ¢ cac mién bac b khac nhau.

T ~T(n-k)

10
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o e N Ly —
Loai gid | Gid thuyét | Gia thuyet | Micn bdc bo gia thuyet
thuyét H, dsi H, | Hovol muc y nghia o
Haiphia | #i=71 | Fi#7] W, = h]> )
Phia phai o= N w0
Phia trai g >p B.<p . 0

CuuDuongThanCong.com
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Truong hop déc biét: Kiém dinh gid thuyét w :p -0

Khi do:

/

B
Se(,éj)

i = T — statistic (X J.)

Néu két qua kiém dinh cho thay s = 0 c6 nghiala hé s6 4,
c6y nghia thong ké.

12
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3.2 Kiém dinh gia thuyét vé mét rang buéc giira cac
hé s6 hoi quy - kiém dinh T

Pé kiém dinh gia thuyét H_: a. B+ b.ps=a* (a* : hang s6
bat ky) ta gia sit H, dting va c6 tiéu chuan kiém dinh:

(a.fp + b.,BS)—a*
T = : =~ T{n-k]

Se(a.,BAjJr b.ﬂAJ
< )

Tuy theo gia thuyét H, ta ¢ cac mién bac bé khac nhau
(Twong tu truong hop kiém dinh mot hé s6 hoi quy)

13
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Céc két luan trong qua trinh kiém dinh gia thuyét nhiéu

khi phu thudc vao viéc lya chon muc y ng]
Gid tri quan sat cta thong ké kiém dinh k

/

/

3.3. Gia tri xac suit P ciia cac thong ké kiém dinh

nia o

hac nhau thé

hi¢n murc do manh y€u ctia chirng ctr ing
H. la khac nhau.
Gia tri xac suat P dugc dinh nghia la mirc

ho gia thuyét

y nghia nhé

nhit ma gia thuyét H_ bi bac bé tuong ung véi gia tri

quan sat cia thong ké kiém dinh nay

CuuDuongThanCong.com https://fb.co

m/taili eudientucntt
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e BT e T s
s tis=2.3,véin-k=26tacogiatri P
|H,p,+0  tuongtngla P=P(T(26)|>2.3) =

2x0.0148 = 0.0296

Con s6 P = 0.0296 cho thay véi moi
muc y nghia l6n hon 0.0296 thi gia
thuyét H_ noi trén déu bi bac bo

Ham mat q’c} cua
phan phoi T,
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Quy tic kiém dinh sir dung gia tri xac suat:

“Néu gia tri xac suat P nhé hon mucy nghia o thi ta sé
bac bo gia thuyet H,".

Vi cac kiém dinh khéc chung ta s€ c6 cac khai niém
twong tu v€ gia tri xac suat P, do do s€ khéong dugc nhac
lai trong cac phan tiép theo.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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idu 3.1: Y phu thuoc K, L

Dependent Variable: Y Method: Least Squares
Sample: 1 100 Included observations: 100
Variable Coefficient  Std. Error t-Statistic Prob.
C -485.9608 95.85601 -5.069695 0.0000
K 1.292811 0.044404 29.11470 0.0000
L 2.214092 0.050943 43.46253 0.0000
R-squared 0.964118 Sum sq. resid 7221985.

F-statistic 1303.136 Prob(F-statistic) 0.000000

= Vé&iYlasan lwong, Klavon, L1alao dong
= Hiép phwong sai wéc lwong hai hé s6 goc = 0,00012.

17
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Vi du 3.1 (tiép)

(a) Giai thich y nghia két qua uéc luong

(b) Bién K c6 thyc sy giai thich cho Y?

(c) Hé s6 nao coy nghia thong ké?

(d) L ting 1 don vi, K khong doi thi Y thay doi thé nao?
(e) K tang 1 don vi, L khong doi thi Y c6 ting 2 don vi?
(f) K tang 1 don vi, L giam mdt don vi thi Y ¢6 giam?
(g) Kva L cung ting 1 don vi thi Y thay doi thé nao?
(h) Kiém dinh gia thuyét tong hai hé s6 goc = 3,6?

18
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3.4 Kiém dinh gia thuyét vé nhiéu rang budc ciia
cac hé s6 hoi quy- kiém dinh F
Xét mo hinh hoi quy vé tién luong sau:
wage = g + g, Edu+ g Medu + g,Ssibs + u
trong do:
o Wage: tién luong, Edu: trinh d6 hoc van
e Meduc: trinh @ hoc vin nguoi me, Ssibs: sd anh chi em trong
gia dinh cua nguoi lao dong;
Co phai “hoc van ngudi me" va “s6 anh chi em trong gia
dinh” dong thoi khong anh hudng toi tién lvong nguoi lao
dong.
Ttc 1a kiém dinh gia thuyét: (H,: s, = 8, = 0
%Lle,B; + B, %0

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Xétméh\lnh. Yi=ﬁ1+ﬂ2X2i+...+IBkai+Ui ‘
[Ho:ﬂk—m+1:ﬁk_m+2=-..=ﬁ =0
1Hl:ﬂk2m+l+ﬂk2_m+2 +ﬂ + 0

Gia sur gia thuyéet Ho dung, md hinh k bién sé& bi thu hep:

Yi=,81+,82X2i+...+ﬂk_mX(_ @
Tiéu chuan kiém dinh:

- (RSS . — RSS . )/m
RSS . /(n—k)

: (RZ —R*)/m
L-r2 )/ -k)

20
uuDuongThanCong.com
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Wage = 2404 + 86.12 Edu - 14.88 Meduc - 30.25 Ssibs + e
(se)  (454) (36.78) (19.61) (39.18)
RSS = 3649563, n=32

Dékiémdinh H,:8,= 8, =0iH, 8 + 8 #0

U'6c luong md hinh hoi quy ¢6 rang budc:

wage = o, +a,Edu+u thu dugc RSS = 3770332
Do d6 gia tri quan sat ctia thong ké kiém dinh bang:

(3770332 -3649563) /2
= :0.46

F
qs

3649563 /28
Fos <fo0s5(2, 28) =3.49 suy ra khong du ching cir dé bac bé Hy,.
Nhu vay co thé cho rang cac bién Medu va Ssibs 1a cung khong
tac dong dén murc lvong cua nguoi lao dong.

21
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3.5 Kiém dinh vé sy phu hop ciia ham hoi quy

Xét mo hinh: Y, =8, +8,X, +. + B, X, +U,

Kiém dinh gia thuyeét:

Truong hop dac biét cua
kiém dinh gia thuyét vé
nhiéu rang budc ciia cac
hé s6 hoi quy

(Hoiﬂzzﬁsz...zﬂkzo
% \

2 2 2
LHl:,Bz+ﬂ3+...+,b’k = 0

Gia thuyét H_ nguy toan bo cac bién doc lap trong mo hinh
déu khong anh huong dén bién phy thudc.

Néu H_ 1a ding thi mé hinh la khong cé ¥ nghia, hay con
duogc goi la mo hinh khong phu hop.

Do @6 kiém dinh trén con duoc goi la kiém dinh vé su phu
hop ctia ham hoéi quy.

22
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Thii tuc kiém dinh
Budc 1: udc luong mo hinh héi qui géc - mo hinh
khoéng co diéu kién rang budc:
Y =g + B, %X, +.+p % +U.  ThudugcR?
Budc 2: Udc luong md hinh véi diéu kién rang budc:
Y= BV, Mo hinh nay khéng cé bién doc lap
nén co hé s6 xac dinh bang o.

Tiéu chuan kiém dinh: . R / (k -1)
L-RrR*)/(n-x)
Mién bac bo: S
W. FF.F |

23
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MOt sO dang rang buOc

MH goc (U): Y=, + B.X, + B.X, + B.X, + u
Dang 1: Cac hé s bang o

Ho:ﬁ3=ﬁ4=0 (m=2‘)

MH cé rang budc (R): Y=+ ,X, +u
Dang 2: Tong hiéu cac hé so6 bang o

H,:B, +B,=0 (m=1)

MH (R): Y=8+BX +B,(X,;-X) +u

Y=B,+BX,+8,(X") +u

24
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Ot sO dang rang buOc

MH goc (U): Y =B, + B.X, + B.X, + B X, + u
Dang 3: Tong cac hé s6 bing s6 khac o
Hy: B, +B,=1 (m=1)
MH (R): Y=8+BX, +BX,+(1-B)X, +u
Y -X,=B+BX,+B,(X;-X) +u
V' =B+ BX, + B, () +u
Lueu y: Bién phu thugdc thay doi
Dang 4: Cac rang bufc khac
Hy:B, =2vaf, +B,=1 (m=2)

25
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Vidu 3.1 (tiep)
(h) Kiém dinh su pht1 hop ctia mé hinh
(i) Khi bét bién L thi tong binh phuong phan du ting
1én dén 1,48E+08. Cé nén bo bién dé khong?
(j) Khi bét bién K thi hé s6 xac dinh giam xudng con
0,65. Vay c6 nén bo bién dé khong? So sanh két qua voi
kiém dinh T
(k) Khi thém hai bién K2 va K3 vao mé hinh thi hé so
xac dinh ting Ién dén 0,9664. Vay c6 nén thém hai
bién do vao khong?

26
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3.6 Sosanh kiém dinh T va kiém dinh F
Truong hop kiem dinh mét rang bugc
Kiém dinh cip gia thuyét: H,:5,=p*H 5 = p*
Cé theé ap dung hai loai kiém dinh T va F:
Két luén la hoan toan giong nhau; gia tri xac suat cla
hai thong ké quan sat cting nhu nhau, vi:

(tqs)zz(ﬂj—Aﬂ S va £ S F@n k)
se(f )
Do do gia tri xac suat P cta hai théng ké quan sat la
bang nhau khi kiém dinh trén cing mét mau.

Nhu vay, trong truong hop nay ta sé sit dung kiém dinh
T vi tinh toan dé dang, thuén lgi hon.

27
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Truong hop kiém dinh dong thoi nhiéu hon mét rang buéc
Néu kiém dinh sy bang khoéng cua hai hé so thi c6 thé
dung kiém dinh T dé kiém dinh lan luogt cho ting hé so
duoc khong?

Khong nén, vi viéc sit dung kiém dinh T nhu vay la
khong xac dang va khéng dang tin cay trong mot so tinh
huong.

Mot trong nhitng nguyén nhan gdy ra su khac biét trong
két luan khi stir dung kiém dinh T va kiém dinh F 1a su da
cdng tuyén giita cac bién doc 1ap c6 trong mo hinh.

28
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Hop 3.4: Kiém dinh hé sé hoi quy

Néu kiém dinh gia thuyét vé mot rang budc str dung
kiém dinh T - c6 thé ap dung cho rang budc dang dang
thtrc hoic bat dang thuc.

Néu kiém dinh gia thuyét c6 hai rang budc tro 1én: sir
dung kiém dinh F - chi st dung duoc cho cac rang
budc dang ding thuc.

29


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

3.5. Kieém dinh Khi — Binh phwong
Kiém dinh m rang budc, str dung ham hop ly In(L), so
sanh yzs véi x5 (m)

Vi du 3.1, kiém dinh gia thuyét S, + 3, = 3,6

Wald Test:

Test Statistic Value df Prob
t-statistic -1.341821 97 0.1828
F-statistic 1.800483 (1, 97) 0.1828
Chi-square  1.800483 1 0.1797

Null Hypothesis: C(2) + C(3) = 3.6

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
-3.6 + C(2) + C(3) -0.093098  0.069382

30
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Vi du 3.2: Ln(Y) phu thuOc In(K), In(L)

= VéiYlasan lwong, Kla von, L 1a lao dong

Dependent Variable: LOG(Y) Sample: 1 100

Variable Coefficient Std. Error t-Statistic Prob.
C 0.416571 0.114175 3.648529 0.0004
LOG(K) 0.621661 0.014506 42.85566 0.0000
LOG(L) 0.476395 0.005883 80.97390 0.0000
R-squared 0.988628 Sum sq. resid 0.204993
F-statistic 4216.348 Prob(F-statistic) 0.000000

= Hiép phwong sai wéc lwong hai hé s6 goc xap xi 0
= (a) Kiém dinh tinh hiéu qua theo quy mo bang kiém
dinh T

31
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Vi du 3.2 (tiép)

_\\

(b) Kiém dinh gia thuyét “qua trinh san xuat c6 hiéu

qua khong doi theo quy mo6” qua két qua dwéi day

Dependent Variable: LOG(YI/L)

Included observations: 100

Variable Coefficient  Std. Error t-Statistic Prob.
C 1.131938 0.007945 142.4783 0.0000
LOG(KI/L) 0.537318 0.006444 83.37731 0.0000
R-squared 0.986099 Mean dep var 1.615989

Sum sq resid 0.288245 F-statistic 6951.776

32
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4. Mot s6 kiém dinh khac

Khi gia thiét 5 dugc thoa man;
Khi gia thiét 5 khong dugc théa man;
(sinh vién ty nghién ctru giao trinh)

33
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5. DU béo gia tri clia bién phu thudc va sai sO duw béo

5.1  Duwbdao gia tri ciia bién phu thuéc
Xét mo hinh:
SRF:

Yo e PN

Y = B, + f,X
Gia sir cho X=X_, can du bao E(Y/X)
Uéc luong diém coa E(Y/X.) 1a: v, - .+ 5, x

N

Khi gia thiét 1-4 thoa man ta co:

Y,- E(Y /X
T ( °)~T(n—2)

se[ v, |

S

34
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/ ey e
% | e 2 i 2
Var(YO):c72|£+(XO é) . 2
Ln in J n in
N 2 s
var (Y,) = —+(x, - x ) var (4,)
n
AN O’_\Z _2 A 2 N \/ AN
var (Y,) = T+(X°_ x ) [se (s, )] ;se(v,) = \var (v,)

Khoang tin cay v6i do tin cdy (1-o) cho gia tri trung
binh ctia bién phu thudc khi X = X_ la:

a l

(YAO A (Yﬂ SE(/X,)< \(AO +t" “se (YAO w
L \ e

35
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5.2. Danh gia sai so dw bao

Sai s0 du bao dugc tinh dya trén sy sai léch giita gia tri

thyc té va gia tri uéc luong cua bién phy thudc.

e Can bac hai cua trung binh S -Y)
binh phuong sai so; RMSE = \ =
n
r : Z |YAi o Yi |
e Sai s0 trung binh tuyétdéi mag - =
n
Z | il |

e Sai so trung binh tuyét doi
tinh theo phan trim
Chi c6 MAPE la khéng phu thudc vao d(m vi do.

i=1 Yi
MAPE =

36
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Thong thuong véi cac s6 liéu kinh té, yéu cau sai s6 du bao
nho hon 5%.

Tuy nhién véi mot s6 bién s6 nhu chi s6 VNINDEX hay chi
sO gia CPI theo thang thi sai s6 5% duogc cho la qua lon.
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Vidu 3.3: D bao cho Y theo K, L

* Panh gia du bao cho Y qua cdc md6 hinh ctia Kva L

» MH véi bién phy thudc In(Y) da quy vé gia trj cia Y

Mohinh—RNSE MAE | MAPE.

2.1(a) : lin-lin
2.1(b) : log-log
2.1(c) : lin-log
2.1(d) : log-lin
2.1(e) : twong tac

268.74
151.79
446.67
524.88
190.32

218.47
111.37
312.39
360.99
147.39

6.86
3.30
11.99
11.17
5.74
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Vi du 3.3 (tiép)

* MAPE cua cac m6 hinh theo cac nhém quan sat

20
qs dau gs sau

lin-lin 6.86
2.1[b) :ﬁ.og-log 3.30
2.1(c) : lin-log 11.99
2.1(d) : log-lin 11.17
2.1(e) : twong tac 5.74

7.25
3.20
9.94
12.41
5.98

https://fb.com/tailieudientucntt

6.47
3.40
14.04
9.94
5.51
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— = \/ \ A rd = « A N \
Trinh bay ket qua nhieu mo hinh
Ki hiéu *, **, *** : tuong tng hé sb cé y nghia thong ké
& muc 10%, 5%, 1%
Két qua mo hinh véi mot s6 ho gia dinh

Bién phu thudc
c0Nsp(ci11 tiéu) MH (1) | MH(2) | MH(3)
C 10.6 2. 127 28
INCOME (Thu nhap) | 0.56*** 0.58***
SIZE (S6 nguoi) S 127 3317
R-sq| 0.45 0.257 0.74
MAPE| 13.17% | 12.72% | 8.48%
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Tom tat Chwong 3

Gia thiét:

Sai s0 ngau nhién phan phoi chuan

Khoang tin cay cho tung hé sb, nhiéu hé so

Kiém dinl

Kiém dinl

h T veé cac hé so, hé so co y nghia thong ké
h F vé hé so va su pht hop

Kiém dinl

h thém, b6t bién, rang budc

Du bao va danh gia sai so du bao
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