THONG KE TOAN

1 Mau ngau nhién va phan bé mau

Xét mot mau ngiu nhién
(X1, Xo, ..., X3)

tuong ting vGi dai luong ngiu nhién X
E(X)=m, D(X)=o%
Goi ¢ 1a dai luong nglu nhién:
PE=u;) = % vé6imoi :=1,2,..,n.

Khi d6 E(¢), D(€) duoc goi 1a cc ddc trung mdu. Ngudi ta ki hieu X = E(€) 1a ki vong mdu va S? = D(€)
1a phuong sai mdu. Hién nhién

- X1+ Xo4..+X, 1
X — 1+ Xo+ + :_ZXi

va

—_

=1
Suy ra
1 - — 1 — 2
E(S* ==F X,—X)?|==-) EX)-EX )=
-1 (S - T7) - 13 - 02
" —1
== (m’+d°) <m2+a—>n o?
=1 n
Ki hiéu
*2 n 2 1 . 3\2
= = X; —
s n—1 n—1 ( )
=1
Khi dé .
n n —
E(S8*%) = : 2= g2,
( ) n—1 n - |

S*2 duoc goi 1a 13 phuong sai mdu diéu chinh.
E(X) =m=E(X),E(5"%) = 0* = D(X),

Nhan xét 4
1. X khong nhitng hoi tu theo xdc sudt ma hoi tu hdu chdc chdn téi m = E(X).
2. 82,5%2 hoi tu hdu chdc chdn (suy ra ciing hoi tu theo xdc sudt) t6i o2 khi n — co.
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2 Cac ham phan b6 thuong gap trong thong keé

Ham Gamma, Beta va tinh chat ham Gamma, Beta

A. Tich phan sau hdi tu v6i moi z > 0,y > 0

+o00 1
F(ac):/ ety B(ac,y):/ =1(1 - )yt
0 0

Téch I'(z) thanh hai tich phan
o0 1 400
I'(x) :/ e*tt“’*ldt:/ e*ttzfldt+/ e gt = I, + I,
0 0 1

Tichphan I; hoituvivéi 0 <z <1,0<t <1, tacé e 771 < tl%
Tich phan I hoi tu vi limg_, ;oo e 1t*+t! = 0, suy ra véi t di 16n e #1771 < t%

B. Tich phan sau hoi tu v6i moi > 0,y > 0.

1
B(z,y) :/ t* (1 —t)vdt.
0

Téch I'(z) thanh hai tich phan

1 c 1
B(m’y)Z/ tz_l(l—t)y‘ldtz/ tm‘l(l—t)y—ldw/ #7711 — ¢)vLdt.
0 0 .

2. T'(z+ 1) = «T'(z). That vay véi z > 0, xét
+o0 +oo +oo
M(z+1)= / e rdt = 7/ t*de”t = —tTe S +/ wt* te7tdt = 2T (z)
0 0 0

L(z+1)

p- = +o00.

3. lim, 04 I'(z) = lim, 0+
4. Vé6i x — k > 0, k 12 s6 tu nhién bat ki

Nz)=(xz—-1)(z—2)---(x —k)I'(xr — k) =suyral'(n) = (n — 1)!

5. Chd y rang I'(3) = /7, suy ra

(2n — )N

F(er):1.3-.-(2n—1) -

2 on V=

VT

6. Ta cong nhan két qua sau ding véi moi s6 thuc > 0,y > 0

L(2)C(y)

B = 1a Ty

Phan b6 Gamma, Beta

1. Néu X; € N(m;,02), i=1,2,....,n doc lap, khi d6 trung binh mau

Xi+Xo+---+ X,
n

X =

€ N(m,o?)

trong dé

2 2 2
_mit+me+-+my 02_01+02+~--+0n
; .
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2. Phan b6 clia Y = X? v6i X € N(m,o?). Him mat do cia YV’

—( +m2)
oy) = (20/Bmy) e~ (nF o)
Néeum =10
o(y) = ——eHy T
20421 )

Phan b6 ctia Y = X2 la trudng hop dac biét ctia phan bs Gamma: G(y, «, p) = const - e~ *YyP~L,
3. Phan b6 Gamma 1a phan b6 c¢6 ham mat do

L(p)

—ax 1

e P a>0,p>0,z > 0.

G(z,a,p) =

Mo men cdp k cua phan b6 Gamma

+o0 D +o0 D
o _ _ 6% _ _ L(p+k
my = / z* cem P ldy = / — e e ghtrlgy — 7@ )
0 0

I'(p) I'(p) a*T'(p) -
Vi vay ki vong va phuong sai ctia phan b6 Gamma 14n lugt bing
p 2 » T(p+2) p° D
_P o A N 1
m Oé’ g ma my OéQF(p) ag ag ( )

Bai tap Gia st X phan b déu trén doan [0, 1]. Chding minh ring Y = —In X ¢6 phan b6 Gamma véi
cac tham s6 o = 1,p = 1.
4. Phan bo Beta la phan bé ¢6 ham mat do
I'a+pB)
INGIINCE))

bac biét B(z,1,1) = x 1a ham mat do cta phan b6 déu trén doan [0, 1].

B(z,a, ) = [B(e, B)] " -2 (1 —z)P ! = M1 —2)f 7l o<z <1

Bai tap 1. Hay tinh cdc mo6 men cdp k cla phan bg Beta. (ﬂB‘)‘(:CLﬁ’)ﬁ)).

Tir d6 suy ra ki vong va phuong sai ctia nd. (m = Oﬁﬁ, o? = W‘(‘—gwm).
Bai tap 2. Gia st X va Y doc lap c6 phan bé Beta véi cdc tham s6 (g, 51) va (ase, B2) tuong tng. Ching
minh ring XY cling ¢6 ¢6 phan b Beta véi cdc tham s6 (ag, 81 + (2), néu a; = as + Fa.

Hudng ddn: Xét phép bién doi u = xy,v = x. Khi dé Jacobién bing % Tich phdn ham mdt do chung ciia
(U, V) theo v tir u dén 1 ta dugc mdt do ciia XY .
Bai tap 3. Gid st X € G(a1,1) vaY € G(az, 1) doc 1ap c6 phan b6 Gamma. Khi d6é v = XLJFY ¢6 phan bo
Beta v6i cdc tham s6 (o, as).

Hudng ddn: Xét phép bién doi u = 715+ v =y. Tich phan ham mat do chung theo v tir 0 dén oo.

Pinh 1i 9 Néu X € G(a,p1),Y € G(a,ps) doc ldp, khi dé6 r =X +Y va f = % ciing doc ldp. Ngoai ra
r € G(a,p1 + p2) va ham mdt do cia f bdng

I'(p1 + p2) frt

C(py)T(p2) (1 + f)prte2’

Chiing minh. Ham mat do cta (X,Y’) bing

ch e—az—aywp1—1yp2—1.
Déi bién x = rsin® o,y = rcos?p, 0 <r < 400,0 < ¢ < Z, khi d6 Jacobien ctia (z,y) bing J(r, o) =
rsin2p. Mat do cua (r, o) bing
¢ e oTpPrtP2=1(gin ) 2P (cos ) P2 )
diéu d6 ching t6 r va ¢ doc lap. Suyrar = X +Y va f = & = tg%p ciing doc lap. Tir biéu thic (2) hién

nhién r € G(«, p1 + p2).
Pé xédc dinh hAim mat do cha £, ta stt dung phép déi bien ¢ = arctg/f, ta thu duoc két qua

T'(p1 + p2) Jrt

C(py)T(p2) (1 + f)prtez’

Chi y ring v6i phép bién déi u = 7, khi d6 [ up2 (1 — ) tdu = [ Wdf.
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1. Phan bo 2.
Néu X; € N(0,1), i=1,2,...,n doc lap, khi d6 phan b6 cia X7 + X3 + --- + X2 dugc goi la phan
b6 x? v6i n bac tu do. Ngudi ta thudng ki hiéu x?(n) 1a 16p cdc dai luong ngéu nhién c6 phan bs x? véi
n bac tu do. Day la truong hop dac biét chia phan b6 Gamma (o = %, p = %) v6i ham mat do
1 s

1n
Gz, =) o) = e - . 2>0.
(@.5:3) 25r(z) © " v

w3

Do dang thic (1), ki vong va phuong sai ctia phan b6 x?(n) lan lugt béing

2. Phan bo F.
Néu X; € x2(m), X2 € x?(n) doc lap, khi d6 phan bo cla

duogc goi 1a phan bé F véi (m,n) bac tu do.

A A 9 X N
Mat do cua ey bang

)
T (s )
Mat do ctia phan b6 F vé6i (m,n) bac tu do bang

my# | T(25)
) @ e

3. Phan bé Student (hay con goi 1a phan bé t).
Néu X € x%(n) va Y € N(0,1) doc lap, khi d6 phan b6 cta

Y
2V

duge goi 1a phan b6 T' (hay phan b6 Student) v6i n bac ty do. Phan b6 déng thdi cla (Y, X) bang

T =

T
2 e

NI
[z

-1

c-€e T

DGi bién y = rsing,z = rcos’p, 0 <r < 400,—% < ¢ < Z, khi d6 Jacobien ciia (z,y) bang

2
J(r, ) = 2r? cos p. Mat do cua (r, ) bang

2
d e Tr(cosp)" !,

diéu d6 ching o r va ¢ doc lap. Chii y rdang hé so'c ciia c(cos p)"~* bing ¢ = [B(%,2)]7! . Dé xdc
dinh ham mat do cta T, ta st dung phép déi bién

= — =+/ntgy hay ¢ =arctg
Nz NG

t )
n

ta duoc ham mat do cta phan bo T' v6i n bac tu do

Néu £ € x%(n) va Y € N(m,0?) doc lap, khi d6

_Yfm

="

Vn

¢6 phan bé Student véi n bac tu do.

Ki hiéu S(n) 1a 16p cdc dai lugng ngdu nhién c6é phan bs Student véi n bac tu do.
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4. Phan bé cua trung binh mau va phuong sai mau.

Néu X; € N(m,0?),i =1,2,...,n doc lap, khi d6

2
—1
neN(m,U_) w A= le e 2o 1),
n (o2

o2

That vay, ki hieu X = (X1, ..., X,,)T va xét phép bién déi truc giao Y = AX véi (%, %—1 . %ﬁ) Ia

hang thtt nhat cta A. Khi d6

() Yi =Xyn
D) Y2+ +Y2=X2 4 4 X2 =3 (X, — X2 4 nX o Y2+ +Y2=(n—1)8*?
(¢) Vé6ivéctom = (m,m,...,m),tacé A(X —m) =Y — (my/n,0,...,0) = (Y1 —my/n,Ys, ..., Y,).
Suy ra
Yi—myn)+ Yo+ 4+ Y2 = (X1 —m)® + (Xo —m)® + - + (Xn —m)*.

Biét ham mat do cta X bing
c-e 20
Vay mat do clia Y bang
_ (y1—mvm)24yot--+y2
c-e€ 252

Diéu d6 chiing t6 Y1 = X+y/n € N(m+/n,0?),Y; € N(0,02),i =2,...,n doc lap va

(n-1S* Y4+
- 2

exi(n—1).
= . xX“(n—1)

Bay gio ta suy ra hé qua quan trong: 7' cé phan bd Student véi n — 1 bac tu do, véi

X-m

X—-m
gl L 1
S*

Vn="—3

vn —1.

That vay T bing thuong ctia 2 dai lugng ngiu nhién

T:\/nleim\/ﬁ: Sy
o o

trong d6 ?%m\/ﬁeN(O,l) va oS’ ZWGXz(nfl).

o g
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3 Khoang tin cay cho gia tri trung binh

(a) Mau c6 phan b6 chudn véi phuong sai o2 di cho. Khoang tin cay cho gid
tri trung binh, véi do tin cay 1 — «

— o — g
X — o~ = X o~ —>
U \/ﬁ<m< +u \/ﬁ

trong d6 u, dugc xédc dinh tir hé thic P(|u| > uy) =@, w € N(0,1).

(b) Miu c¢6 phan b6 chuin véi phuong sai chua biét. Khoang tin cay cho gia tri
trung binh, v6i do tin cay 1 — o

X b2 <m < X 4t
Tn S A Tl

trong d6 t, dugc xdc dinh tir hé thic P(|t| > t) = «
(t c6 phan b6 Student v6i n — 1 bac tu do.)

Néu kich thuéc mdu du lén (n > 30), mdc di phan bo’ mdu cé thé khong
la phdan bo chudn, tuy nhién dp dung ludt gidi han trung tam ta cé thé
sit dung cong thitc sau dé tinh khodng tin cdy cho gid tri trung binh, do
tin cdy 1 — «

* *

yfua—<m<7+ua—

Vn V'

trong d6 wu, dugc xdc dinh tir hé thic P(Ju| > us) =a, u € N(0,1).

4 Khoang tin cay cho xac suat

Cho bién ¢ ngau nhién véi xdc sudt p can phai udc lugng. Gia thiét p = %
la tAn suat xuat hién cta bién ¢6 d6. (Kich thudc mau du 16n - thong thudng

n > 40). Khi d6 véi do tin cay 1 — «a, khoang tin cay cho xdc suét

Uu, u
p— —=/P1—P)<p<p+ —/p(1—p
P Tn p(1—-p)<p p+\/ﬁ p(1—Dp),

trong d6 wu, dugc xdc dinh tir hé thic P(Ju| > us) =, u € N(0,1).

5 Khoang tin cay cho phuong sai cia phan bé chuin

M&4u c6é phan bd chudn véi phuong sai o2 cdn phai uéc luong. Véi do tin cay
1 — o, khoang tin cay cho o2

trong 46 x2 duoc xdc dinh tir he thic P(x* > x2) = a,

(x*1a dai luong ngiu nhién c6 phan bo x? véi (n — 1) bac tu do).
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6 Khoang tin cay cho hiéu cac gia tri trung binh cua phan b6 chuan

6.1 Truong hop phuong sai da biét

Goi (X1, X3, ..., X;,,) 12 miu ngu nhién tuong tGng v6i dai lugng ngau nhien X € N(mq,0%), (Y1,Ya, ..., Yy)
la miu ngéu nhién tuong tng v6i dai luong ngéu nhién Y € N(mg,03). Cdc tham s6 mq,my chua biét va
0?,03 1a cdc tham s da biét. Gia thiét ti€p cdc dai lugng ngiu nhién

XI’X27"'7X77M }/17}/2?“'7}/71

doc lap nhau.
Dé dang nhan thay

DX - Y) = D(X) + D(Y) o %g

Suy ra

c6 phan b6 chudn, thudc 16p N(O,1).
Khoang tin cdy cho hiéu céc gid tri trung binh m; — ms v6i do tin cay 1 — «

o2 o2 - - o2 o2
(X -Y)—ta\/ 2+ 2 <m —ma< (X -Y) +us\/ ==+ 2,
m n m n

trong d6 wu, dugc xédc dinh tir hé thic P((Ju| > us) =a, u € N(0,1).

Néu ny,ny di lon (> 30), ta xdp xi cong thiic trén cho hiéu cdc gid tri
trung binh m, —my cd trong truong hop cdc mau da cho khong tuan theo
phdn bo’ chudn, st dung St va S thay cho oy,0, tuong iing trong cong
thitc trén.

6.2 Truong hop cac phuong sai chua biét va bang nhau

Goi (X1, Xo, ..., X;,) 12 miu ngdu nhién tuong tng vé6i dai lugng ngdu nhién X € N(my,o0?), (Y1, Ys,...,Y,)
la miu ngdu nhién tuong Gng véi dai lugng ngéu nhién Y € N(ms,o?). (Ching c6 phuong sai biang nhau).
Cédc tham s6 my,mo,c? chua biét va gia thiét ring céc dai lugng ngiu nhién

Xl?X27"'7Xm? Y'17Y'2’"'7Yn

doc lap nhau.
Dé dang nhan thay

Suy ra

o\
c6 phan b chudn, thuoc 16p N(0,1). Dé dang chitng minh dugc

mS% + nS%
m+n—2
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12 wéc lugng khong chéch clia 0. Ngudi ta chiing minh duoc ring (thay o2 trong thong ké trén bing uéc luong
cua nod)

(X -7) - (m1 — ma) ( mn(m +n — 2) (7?)(m1m2)>

mS3+nS%  [min m+n VmS% +nSE
m+n—2 mn
c6 phan bo Student v6i m + n — 2 bac tu do.

Dic biét khi hai gid tri trung binh béng nhau m; = mo

mn(m+n — 2) X-Y

m+n  /mS% +nSZ

cling c6 phan bd Student v6i m + n — 2 bac tu do.

t=

Khoang tin cay cho hiéu cdc gid tri trung binh m; — my vé6i do tin cdy 1 — o bing

Mau {X;}™, € N(mi,0%) {Yi}", € N(ma,0?), ¢6 phan bs chuin véi
phuong sai o2 chua biét. Gia thiét cdc phan tir miu dé doc lap nhau.

—_ — m+n

(X -7) - Sita mtn

)

<m1—m2<(Y—7)+5.ta
mn

mS% +nS%

t d6 ki hieu S? =
rong dé ki hiéu e —

va t, duoc xdc dinh tir hé thic

P(jt| > tq) =« (¢t c6 phan bo Student v6i m + n — 2 bac tu do.)

7 Kiém dinh gia thiét vé gia tri trung binh (truong hop o2 da biét)

Bai toan 1 va quy tic kiém dinh

M4iu c6 phan bs chudn véi phuong sai o2 di cho. Kiém dinh gia thiét vé ki
vong mau, mic ¥ nghia «

(H) : m = my,
vGi doi thiét

(K) : m # mg.

2 )3 9 ~ 7 — myo
Quy tic: Bic bd (H) néu ‘T\/ﬁ = |ugs| > Ua,

trong d6 u, dugc xédc dinh tir hé thic P(|u| > uy) =, w € N(0,1).

Bai toan 2 va quy tic kiém dinh

M4iu c6 phan bo chudn vé6i phuong sai o di cho. Kiém dinh gia thiét vé ki
vong mau, mic ¥ nghia «

(H) : m = my,
vGi doi thiét

(K) : m > myg.

. , . X -
Quy tic: Bac bd (H) néu Tmo\/ﬁ = Ugs > Uq,

trong d6 wu, dugc xdc dinh tir hé thic P((u > un) = «, u € N(0,1).
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M4iu c6 phan bo chuén vé6i phuong sai o di cho. Kiém dinh gia thiét vé ki
vong mau, muc y nghia a

(H) : m < my,
vGi doi thiét

(K) : m > mg.

, ) . X —m
Quy tic: Bic bd (H) néu TO\/E = Ugs > Uq,

trong d6 wu, dugc xdc dinh tir hé thic P((u > un) = @, u € N(0,1).

M4Au c6 phan bs chudn véi phuong sai o2 di cho. Kiém dinh gia thiét vé ki
vong mau, muc y nghia a

(H):m=mgy hoic (H):m < mg
vGi doi thiét

(K) : m > my.

) , X -
Quy tic: Bic bd (H) néu Tmo\/ﬁ = Ugs > Uq,

trong d6 u, dugc xdc dinh tir hé thic P((u > u,) =, u € N(0,1).

Hoan toan twong tu, chiing ta s& xét bai toan kiém dinh 1 phia nita

Bai toan 3

M4iu c6 phan bo chudn vé6i phuong sai o di cho. Kiém dinh gia thiét vé ki
vong mau, muc y nghia a

(H):m=mgy hoic (H):m >my
v6i doi thiét

(K) : m < mg.

, ) . X —m
Quy tic: Bic bd (H) néu TO\/E = Ugs < —Uaq,

trong d6 wu, dugc xdc dinh tir hé thic P((u > un) = «, u € N(0,1).
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8 Kiém dinh gia thiét vé gia tri trung binh (truong hop o2 chua biét)

M4iu c6 phan bé chudn vé6i phuong sai o2 chua biét. Kiém dinh gia thiét vé ki
vong mau, mic ¥ nghia «

(a) Bai toan 1
(H):m=mg
v6i ddi thiét

(K) : m # mg.

) \ X =
Quy tic: Bic bd (H) néu ‘7"10\/5 >t

S*
trong d6 t, dugc xéac dinh tir hé thic P([t| > t,) = «

(t ¢6 phan bd Student v6i n — 1 bac tu do.)

(b) Bai toan 2
(H):m=mgy hoic (H):m < mg

voi doi thiét
(K) : m > mg.
. , ) X -
Quy tdc: Bdc bd (H) néu  t,s = Tmo\/ﬁ > to,
trong d6 ¢, dugc xdc dinh tir hé thic P(t > t,) = «

(t c6 phan b6 Student v6i n — 1 bac tu do.)

(c) Bai toan 3
(H):m=my hoic (H):m >myg
v6i dai thiét
(K) : m < my.

. ) . X -
Quy tic: Bdc bo (H) néu  t,, = Tmo\/ﬁ < —tg,
trong d6 t, dugc xdc dinh tix hé thic P(t > t,) = «

(t ¢6 phan bd Student v6i n — 1 bac tu do.)
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9 Kiém dinh gia thiét vé su bang nhau cua cic gia tri trung binh

9.1 Truong hop phuong sai da biét

Mau {X;}™, € N(mi,07) {Yi}?"; € N(ma,03), c6 phan bs chudn véi
phuong sai 02, 02 da biét. Kiém dinh gia thiét vé ki vong méu, mic ¥ nghia o

(a) Bai toan 1

(H) M1 = My
v6i doi thiét

(K) tmy 7& mao.

X-Y

2 2
49
m n

trong d6 u, dugc xédc dinh tir hé thic P((|u| > us) =@, wu € N(0,1).

Quy tac: Bdc bd (H) néu > Uq,

(b) Bai toan 2
(H) :mp =me hoac (H):m3 <mgy
vGi doi thiét
(K):mq > ma.
o, X -
Quy tac: Bic bo (H) nfu ——= > u,,
trong d6 w, dugc xédc dinh tir hé thic P((u > un) = «, u € N(0,1).
(c) Bai toan 3

(H):m1=mo hoic (H):my >me

vGi doi thiét
(K) tmp < ma.

-Y

X
0'2 0'2
v+

trong d6 w, dugc xdc dinh tir hé thic P((u > uy) = «, u € N(0,1).

Quy tac: Bédc bo (H) néu < —Ugy,

Néu mdu cé kich thudc di lén (m,n > 30), mot cdach xdp xi kha tot la
dp dung quy tdc néu trén dé kiém dinh gid thiét khong, ké cd truong hop
phdn bo" mdu khong cé phdn bo’ chudn, thay cdc phiong sai 02,0 trong
thong ké u bang cdc phuong sai mau diéu chinh S32 va Sy?.
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9.2 Truong hop cac phuong sai chua biét va bang nhau

Mau {X;}™, € N(mqi,0%) {Yi}?, € N(ma,0?), c6 phan b6 chuidn véi
phuong sai o2 chua biét. Kiém dinh gia thiét vé ki vong miu, mitc y nghia o
(a) Bai toan 1
(H) MMy = My
vGi doi thiét
(K) tmy 7& mao.
) , ’ -2 X-Y
Quy tac: Bac bo (H) néu mn(m + n ) . > 1o,
m+n VmS% +nSE
trong d6 t, dugc xdc dinh tir hé thic P(|t| > t) = «
(t c6 phan bo Student v6i m + n — 2 bac tu do.)
(b) Bai toan 2
(H) :mp =ms hoac (H):m3 <mgy
vGi doi thiét
(K) LMy > ma.
, , . ) X-Y
Quy tac: Bac bo (H) néu mn(m + n ) . > tq,
m+n V/mS% + nSz
trong d6 t, dugc xdc dinh tix hé thic P(t > t,) = «
(t c6 phan bo Student v6i m + n — 2 bac tu do.)
(c) Bai toan 3
(H):m1 =mo hoic (H):my > me
vGi doi thiét
(K) tmp < Ma.
, . . ) X-Y
Quy tac: Bic bo (H) néu mn(m + n ) . < —tq,
m+n V/mS% + nSz
trong d6 t, dugc xdc dinh tix hé thic P(t > t,) = «
(t c6 phan bo Student v6i m 4+ n — 2 bac tu do.)
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10 Kiém dinh gia thiét vé su bang nhau cua cac phuong sai

Gia st {X;}™, € N(mq,0%) {Yi}'; € N(mg,0%) la cdc mau hoan toan
doc lap, c6 phan b6 chuan. Kiém dinh gia thi€t vé cdc phuong sai, véi mic ¥
nghia a. Ta sip xép sao cho S3% > S32

(a) Bai toan 1

vGi doi thiét
(K):0% # 0.
S* 2
Quy tac: Bdc bo (H) néu SfQ > Fo /o,
Y

trong d6 F,/, dugc xdc dinh tir hé thic P(F > F,5) =

| Q

(F  la dai lugng ngdu nhién phan b6 F v6i m — 1,n — 1 bac tu do.)

(b) Bai todn 2
(H):0% =0y hoic (H):o0% <oy
vGi doi thiét
(K):0% > o
* 2

Quy tic: Bic bo (H) néu sz > F,,
Y

trong d6 F, dugc xdc dinh tix hé thic P(F > F,) =«

(F  la dai lugng ngdu nhién phan b6 F v6i m — 1,n — 1 bac tu do.)

11 Kiém dinh gia thiét vé xac suat cua bién ¢6 ngau nhién
Gia strA 1a bién c6 ngiu nhién c6 xdc suat P(A) = p chua biét. Ta st dung udc lugng

P-%

trong d6 X; bing 1 hoic 0 tly theo bién c6 A xdy ra hoic khong xay ra & phép thir ngiu nhién thit i, = 1,2, ...

(p thuc chat Ia tan suat xuat hién ctia bién cd A). Khi d6 np c¢6 phan b6 nhi thitc véi
E(np) =np, D(np)=npg,q=1-p

v6i mitc ¥ nghia o cho trude
Ta da biét, theo dinh i gi6i han trung tam

np—np _ ~D—p

\/W\/_\/p_q

c6 phan bs xap xi chuén (= N(0,1)) khi n dt 16n. Vi vay st dung thong ké

u c6 phan b6 xap xi chudn N(0,1), khi gia thiét (H): p = po ding.
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Kiém dinh gia thiét vé xac suat ctia bién co6 ngau nhién.

Gia thiét kich thudec méu n di 16n (n > 40). Kiém dinh gia thiét vé xéc suat,
miic y nghia «

(a) Bai toan 1

(H) ‘P =Do
vGi d6i thiét
(K) P # Po-
Quy tic: Bdc bd (H) néu  |vn—2—P0 |5 y,,
po(1 — po)

trong d6 wu, dugc xdc dinh tir hé thic P(|u| > u,) = «

(u  ¢6 phan b6 chudn u € N(0,1).)

(b) Bai toan 2
(H):p=po hoac (H):p<po
vGi doi thiét
(K) :p > po-
Quy tic: Béc bd (H) néu n—b PO~ 4,
po(1 —po)
trong d6 w, dugc xdc dinh tir hé thic P(u > u,) = «

(u ¢6 phan b6 chudn u € N(0,1).)

(c) Bai toan 3
(H):p=po hoac (H):p>po
vGi doi thiét
(K) :p <po.
Quy tac: Bdc bd (H) néu \/ﬁ& < —Uq,
po(1l —po)
trong d6 wu, dugc xdc dinh tir he thic P(u > u,) = «
(u c6 phan b6 chudn u € N(0,1).)

Trong bai todn 2, bai todn 3, u, dugc xdc dinh tir hé thiic
P(u>uy) =«
trong khi dé ¢ bai todn 1, u, duoc xdc dinh tir hé thiic

P(lul > uq) = «
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12 Kiém dinh gia thiét vé tinh phu hop cia ham phan bé

Gia thiét mau ngau nhién gém n phéan tit mau. Céc phan to mau dugc phan loai
thanh  nhém: moi nhém chita n; phan th mau, méi phan to mau chi thuéc mot
nhém duy nhét

r
n=ny+ne+..+n,= g n;.
i=1

Xét bai todn kiém dinh mtc ¥ nghia o, gia thiét khong sau day:

(H) : Xdc sudt dé mbi phan ti mau thuoc nhém thit 7 bing p;

.,
véimoii=1,2,..,r (Zpi =1).
=1

T

Quy tidc: Bic bd (H) néu Q% = Z

i=1

(ni - npi)2

2
>
np; Xeo

trong d6 x2 dugc xdc dinh tir hé thic P(x? > x2) = a,

(x*1a dai luong ngiu nhién c6 phan bs x? véi r — 1 bac tu do).

Ngudi ta cling stt dung phan bo x? dé kiém dinh cédc bai todn vé tinh phil hop clia hAm phan bs. Xét bai
todan kiém dinh gia thiét:

(H): Mot dai luong ngéu nhién X nao d6 c6 phan bé dang F(z,©) véi doi thiét ngugc lai.

Gia slt tham s6 © = (O1,6,,...,0}) 1a véc to, gdbm k tham s6 tao thanh (chang han nhu dang phan bo
chuén F(z,0) = F(z,m,0?) € N(m,oc?) gom 2 tham s6 thanh phan).

Pé gidi bai todn d6, ngudi ta chon mot miu ngau nhién

(X13X27 7X’rl)

tuong tng vGi dai luong ngdu nhién X va chia cdc phan tit mau vao » nhém: moi nhém chda n; phan tor mau,
moi phan tr mau chi thuoc modt nhém duy nhat

T
n=ny+ng+..+n, :Zni.
i=1
Gia sir p; 1a xé4c suat dé dai luong ngiu nhién X nhan cdc gid tri thuoc nhém thit 7,7 = 1,2, ..., r véi diéu kién
gia thiét (H) ding. Khi d6
l=pi+p2+..+pr
Hién nhién n; 1a dai lugng ngdu nhién c6 phan b6 nhi thic véi ki vong E(n;) = np;. Xét thong ké

2 - (nz il nﬁz)2
Q* = ; v

trong d6 p;,7 = 1,2, ..., 12 xdc suat dé X nhan céc gi4 tri thuoc nhém thi i, xdc suat dé6 duoc tinh thong qua
ham phan b6 F(z, é) ma @ = (é\l, é\z, - é\k) 14 cdc udc luong hop 1i cuc dai clia cac tham s6 O, O, ..., Oy

Ngudi ta da ching minh duoc ring v6i n di 16n va gia thiét (H) 1a ding khi dé Q? s& c6 phan bs xdp xi
phan b6 x? v6i r — k — 1 bac ty do, k 12 s6 tham s6 clia phan b6 F(x, ©) trong gia thiét (H).

(Gid str phan bo F(x,©) la phan bé chudn N(m,o?), © duge coi nhu véc to (m,o?) va s6 tham s6 cua
phan b6 bing k = 2, trudng hgp F(x, \) 1a phan b mii chang han s6 tham s6 clia phan b6 1a k = 1,...)

Mién bac bd clia kiém dinh do vay 1a

r ~\2
n; — np;
W= (X0 Xy X) € R Y I sy,
i=1 v
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trong d6 x?2 dugc xac dinh tir hé thic P(x? > x2) = a, (x? 1a dai lugng ngéu nhién c6 phan bo x? véir—k—1
bac tu do). Ta tém tét quy tic trén trong bang sau

Kiém dinh sy phu hop v6i ham phan b6 chita tham s6 chua biét.

Gia thiét mau ngau nhién gém n phéan tit mau. Céc phan to mau dugc phan loai
thanh  nhém: moi nhém chita n; phan th mau, méi phan to mau chi thuéc mot
nhém duy nhét

n=mny+ng+..+n, :Zni.
i=1
Xét bai todn kiém dinh mtc ¥ nghia o, gia thiét khong sau day:
(H) : Mau ngu nhién c¢6 phan bo dang F(z, O)

i nﬁz)Q

Quy téc: Bdc bo () néu Q% = (ni = npi)” 2,
: np;
=1

trong d6 p;,i = 1,2, ...,7 la xdc suat dé X nhéan cdc gia tri thuoc nhém thi i,
xdc suat d6 dugc tinh thong qua ham phan bg F(z,0) ma © = (01,60, ...,0%)
la cac wdc lugng hop li cuc dai cia cdc tham s6 @, 0, ..., Op.

Phan vi x2 dugc xdc dinh tir hé thic P(x? > x2) = a,

(x*1a dai lugng ngiu nhién c6 phan bo x? vé6i r — k — 1 bac tu do).

13 Kiém dinh vé tinh doc lap

Ngudi ta c6 thé kiém dinh vé tinh doc lap clia cdc bién c6 ngiu nhién, céc dai lugng ngiu nhién. Ching ta trinh
bay van dé duéi dang sau day:

Cho hai hé ddy du céc bién co

A1, Ay, .. Ay Bi1,Bo,..., Bs.

Hiy kiém dinh gia thiét hai hé¢ d6 doc lap:

(H): P(A;Bj) = P(A;)P(B;) v6imoi i =1,2,...,r;5 = 1,2,..., 5.

Xét mot mau ngiu nhién ¢d n (mau gdm n phan to mau). Ta dua vao céac ki hiéu sau:

n;; 1a 86 lan xdy ra bién cd tich A;B; trong tap hop cdc phan tir miu.

n; = Z;Zl ni; 12 s6 14n xdy ra bién c6 A;.

r NS 5 v .
nj = Y., Ni; 1a s6 1an xay ra bién c6 B;.

Jo S
g n;. = g n;=mn
i=1 j=1

Hién nhién

va

D

=17

N5 = N.
1

T S
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Cic s6 n;; dugc x&p vao bang sau day:

jl 1 2 s | Téng
)
1 niy M2 v+ N1 | N
2 n21  N22 te Nas UOR
T Nyl N2 e Nys Ty,
Téng | n1 no -+ 7N n

Ta tém tat quy tic kiém dinh trong bang sau

Kiém dinh vé tinh doc lap.
Cho hai hé day du cédc bién co
Al,AQ,...,AT; Bl,BQ,...,BS.

Hay kiém dinh gia thiét hai hé d6 doc lap, v6i mitc y nghia bing a:

(H): P(A;Bj)=P(A;)P(Bj) véimoii=1,2,...,m5=1,2,...,s.

r s (ni ni‘n,j)Q
Quy tac: Bdc bo (H) néu Z Z ”m—n” > X2,
i=1 j=1 n

trong d6 x2 dugc xdc dinh tir hé thic P(x* > x2) = a,

(x*1a dai lugng ngiu nhién c6 phan bs x? vé6i (r — 1)(s — 1) bac tu do).

n;.n.j

Chii y rang xdp xi tuong doi tot néu “:5< > 5 véi moi i, j.
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14 Hé¢ so tuong quan mau

Trong 1i thuyét xac suit, chiing ta biét rang dé do méi quan hé giita hai hoac nhiéu dai lugng nghu nhién, ngudi
ta thuong tinh cic hé s6 tuong quan gitta chiing.
cov(X,Y)  E[X - EX))(Y - E(Y))]

oX,Y) = 0eoy D(X)/D(X)

Néu X va Y Ia hai dai lugng ngdu nhién doc lap khi d6 hé s6 twong quan o(X,Y) = 0. Trudng hop
lo(X,Y)| =1, gita X va Y ¢6 moi quan hé phu thuoc tuyén tinh Y = aX + b. Trong thong ke, thay vi hai
dai lugng ngéu nhién X,Y ta xét mau ngau nhién

(Xla }/'1)’ (X27 }/'2)7 ey (Xna Yn)
C6 thé coi chiing nhu cdc diém ngau nhién trén mat phing toa do. Hé sé tuong quan mdu dugc dinh nghia

LAYl @ DY) AN Y -T Y

SxSy S:vSY

S%, 5% 1a phuong sai mau clia X,Y tuong tng
21n —21n2—221n —21n2—2
Sk=-D (Xi-X)?=-3 XP-X S5 ==) (i-Y) == V-V,
i=1

=1 =1 =1

Dé dang chiing minh dugc
_ LY (@ —T) (Vi -Y) B S Y, —nT-Y
V(S x2 - (S, v2 - o)

538y

Chang han ta xét bai toan du bao dinh lii hang nam trén song Hong tai Ha noi, ngudi ta thu thap cic s6 lieu
hang nam vé lugng mua trong thang Sdu trén thuong ngudn song Hong (X;) va dinh 1i twong tng v6i nam dé
tai Ha noi (Y;). Cac so liéu gia dinh nhim giip doc gia nghién cttu cdch st dung hdi quy trong cong viéc du
bao duoc cho trong bang dudi day

STT Nam Luong mua (X) BDinh li (Y) STT Nam Luong mua (X) BDinh ld (V)
1 1969 720 1405 13 1981 690 1337
2 1970 720 1405 14 1982 500 960
3 1971 730 1439 15 1983 460 879
4 1972 590 1133 16 1984 610 1176
5 1973 660 1272 17 1985 710 1382
6 1974 780 1519 18 1986 620 1178
7 1975 770 1524 19 1987 660 1271
8 1976 710 1364 20 1988 620 1194
9 1977 640 1253 21 1989 590 1161
10 1978 670 1324 22 1990 740 1449
11 1979 520 1002 23 1991 640 1225
12 1980 660 1303 24 1992 805 1377

Néu ta minh hoa céc cap s6 lieu (z;,v;),4 = 1,2,...,24 trong bang trén bang cdc diém trén mat phang,
chiing ta cdm nhan thdy mot mai lién hé giita lwong mua (X) hang nam va dinh 1i tai Ha noi (Y), luong mua
cang 16n thi 1 do mua gy nén cang cao. Hé s6 tuong quan mau s& giai thich mdi quan hé giita hai dai Iugng:
luong mua hang nam va dinh 1i tai Ha noi. Dé tinh hé s6 twong quan miu giita chiing, ta tinh cic dac trung ki
vong mau va phuong sai mau ctia X vaY

T 7 Sz S

LS | AS oy | A7) | 2 -9

658,95833 | 1272,16667 85, 024252 163, 50712
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Hé s6 tuong quan mau do vay béing

LS (o Ty — T
po 22z @ D)W =) o0
28,

Dua vao hé so tuong quan mau, sau ndy nguoi ta giai thich dugc mic do lién hé gitta hai dai lugng ngau
nhién X va Y khi biéu dién chiing thong qua méi quan hé tuyén tinh.

15 Hoi quy binh phuong trung binh tuyén tinh

Gia str
(Xla }/'1)’ (X27 }/'2)7 ey (Xna Yn)

12 miu ngiu nhién tuong Gng véi hai dai luong ngdu nhién X va Y. Ching han khi xét bai toin du bdo dinh
i hang nam trén song Hong tai Ha noi da ndi trong muc trude. Ching ta cam nhan dugc méi lien hé gitia
lwong mua (X) hang nam va dinh Ia tai Ha noi (Y), tuy nhién khong c6 thong tin nao hon vé méi lién hé thuc
gitta X va Y, khi d6 ta gia thiét gifta chiing c6 m6i quan hé tuyén tinh (bac nhat). Mat khdc do ching ta
xem lugng mua va dinh 1 13 cdc dai lugng ngdu nhién, vi vay khi du bdo lugng mua Y véi diéu kién lugng
mua X bing mot gid tri  nao do, ta chi c6 thé khdo sdt ham phan b6 c6 diéu kién cia Y. (X con goi la
bién doc 1ap va Y duge goi 1a bién phu thuoc). Dac trung quan trong ctia phan bg c6 diéu kién 12 ki vong co
diéu kién E(Y/X = x). Vi vay trong chuong nay chiing ta han ché& chi xét trudng hop ki vong cé diéu kién
E(Y/X = x) la ham tuyén tinh doi voi X

|E(Y/X =2) = az + .|

Chii y rdang khi X tdng 1 don vi, ki vong ¢é diéu kién cua Y sé ting o
EY/X=z+l)=alz+1)+B8=az+F+a=EY/X =z)+a.
D€ chi ra dugc sy phu thuoc ham do, véi thong tin duy nhét 1a cdc cap so lieu (z;,y;),7 = 1,2, ..., n, trong bai

todn hoi quy ngudi ta coi ; 1a céc biéu hién cu thé clia bién ngiu nhién X, y; 14 cdc biéu hién cu thé clia bién
ngiu nhién phu thuoc Y; tuong tng. Do ding thic trén, ki vong c6 diéu kién clia Y; thod min

|E(Y;/X —z)=az;+8 i= 1271‘

Nhu vay sai s6 gitta Y; va ki vong ¢6 diéu kien E(Y;/X = z;), ki hiéu
i =Y, —E(Yi/X =x;) =Y; — (ax; + ()
la dai lugng ngéu nhién c6 ki vong béing 0
E(ei) = E(Y;) - E(E(Yi/X = z;)) = E(Y;) - E(Y;) = 0.

Vay mau hoi quy tuyén tinh cta Y d6i véi X dugc tém tit nhu sau:

Pai luong ngau nhién doc lap X nhan cac gia tri z;, khi dé

|Y;:axi+ﬂ+si i=1,2,..,n (3)

trong dé o, 3 1a cac hé so can uéc luong, y = ax + 3 dugc goi 1a duong thing hoi quy, ¢; 1a dai luong
ngau nhién ¢6 ki vong E(g;) = 0.

Ta goi a, b la cic wéc luong bat ki clia cic hé s6 o, B tuong tng. Khi d6 duong thang héi quy duoc wéc
luong 14 dudng thing
y=ax+0b.

Do léch (hay tam goi 1a sai s6) giita y; v6i dudng thang trén tai diém x;, ki hiéu e; bing

e; =y; — (ax; + ).
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Do léch nay c6 thé duong hoac am tuy theo gid tri mau (z;,;) 12 diém nam trén hoac nam dudi dudng thang
udc lugng y = ax + b. Mot trong cdc phuong phép u6c luong 6 nhiéu wu diém la tim cdc u6c luong a,b cua
a, 3 sao cho téng binh phuong cic do léch e; dat gia tri nhod nhat. Ngudi ta goi phuong phdp wéc lugng nhu
vay 1a phuong phdp binh phuong bé nhdt. Puong thing hdi quy nhan duoc tir phuong phdp binh phuong bé
nhat con dugc goi 1a hoi quy binh phuong trung binh tuyén tinh.

Cic u6e luong a,b clia o vd 3 dua trén phuong phdp binh phuong bé nhat, titc 1a 1am cuc tiéu ham

n

u(a,b) = Z(K —ax; — b)%

i=1
Bai todn trén c6 thé gidi mot cdch dé dang béng cdch tim diém ding cta ham u(a,b) :
Gu — 23" (Y; —ax; — b)z; =0
G =22 (Yi—az; —b) =0
Tur phuong trinh thit hai suy ra

b=Y — aZ. “

Suy ra
S DY-Y) S-Sy 5
> e (@i —T)? > a2 —nz? S’
trong d6 r 1a hé s6 tuong quan mau
JUATL e m (% LT e -5 Y ©
S2Sy Sz Sy ’
S%, 5% 1a phuong sai mau clia X,Y tuong tng
2 RS 2 1N~ w2
52 = EZ(}Q—X) :gZXZ- ~-X,
i=1 i=1
@iy _vrolyy: v 7
y = nZ( i )" = nz i . )
i=1 i=1

Vay ham héi quy binh phuong trung binh tuyén tinh ¢6 dang

y:aa:er:err%(xfE).

x

Trd lai vi du vé€ du bdo 1, ta da tinh

T = 658,95833, ¥ = 1272,16667, S, = 85,02425, S, = 163,5071

He s6 tuong quan mau r = 0,97045. Ap dung cong thiic dé tinh cdc hé s6 a va b ctia duong thing héi quy
y=axr—+b

Sy
— 2% _ 186623
@="g

x

S
b= — rEol — 42, 39808.
Sz
Vay dudng thing héi quy clia Y do6i véi X

y = 1,86623 + 42, 39808.

Ta phdt biéu dinh Ii sau
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Dinh li 10 /Dinh i Gauss-Markov]

Gid thiét rang theo (3) mdu hoi quy tuyén tinh cia 'Y doi véi X :
Y;ZOé$l+ﬁ+El i:1,2,...,n
thod man
E(g;) =0, D(g;) =02 E(eig;) =0, vdimoi i+#3j,i,j=1.n

Khi dé cac wdc luong a,b ciia o va 8 theo phuong phdp binh phuong bé nhdt la cdc udc luong khong chéch
¢6 phuong sai nhd nhdt. Hon nita véi moi sé thuc u va v, ua + vb cing la udc luong cé phuong sai nhd nhdt
frong s6'tdt cd cdc udc lugng tuyén tinh > p;Y; = P'Y khong chéch cia ua + vf3.

Theo (4) va (5) a va b 1a cac ham tuyén tinh cta Y;

o= > i (@i —T)(Yi *Y)’ b=V — uF.

Z?:l(mi —7)?

(T DT S (e DEN) D) Y- Da -7
Bla)=E ( G T—SE ) ST (@ 7 ST (@ 7)?
EWb)=EY —a%) =aT+ f —aT = (.

Hay a, b 1a cac u6c lugng khong chéch cua a va .

Nhan xét ring

o? o?

E()=p, E@=a, Db)=Z, Dla)= -2

Pinh li 11 Vi cdc diéu kién cia dinh li Gauss-Markov, ki vong ciia tong binh phuong sai s6

E(SSE) = (n—2)o% (SSE = Z[y — (az; +b)]%)

N6i cdach khdc néu ki hiéu

o2 = SSE <: nS%(1 — 7“2)>

T n-=2 n—2

khi dé o*? la udc luong khong chéch cia o2, o* con duoc goi la sai s6" chudn (Standard Error).

UGc luogng cho phuong sai clia o duge tinh nhu sau:

Sy _ %Zyzl(mi_f)(yi—?) :En:mi 7TY

a=r— G
S, 52 £ nS2
1=

bat C; = %, v6i méi gia tri c6 dinh clia x;, phuong sai clia hé s6 a bang

D(a) =D (zn: m;sfm> = D(Zn: CiY;) = o zn: C? = 7;'—522
T i—1 T

i=1 =1

Str dung dinh 1 trén, ki hiéu
, o2 SSE

%= 052 T n(n—2)s2

ta ¢6 s2 1a udc lugng khong chéch clia D(a), do vay s, dugc coi 1a sai s6 trung binh ctia hé s6 géc o clia
phuong trinh dudng thing héi quy.
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Chi y ring néu cing véi cdc diéu kién cha dinh 1f Gauss-Markov, ta gia thiét thém e; (sai s6 trong mau hoi

quy) c6 phdn bé chudn, khi d6 thong ke
a— o
t =

Sa

c6 phan b6 Student v6i n — 2 bac tu do. Do vay khoang tin cay clia o con cé thé viét du6i dang
a—tSq < a<a+tes,. (8)

Ciing dua trén co s& ¢ c6 phan b6 Student véi n — 2 bac tu do, ta c6 thé kiém dinh cdc gia thiét

Hy: o= hoac Hy: a<a
vGi doi thiét
Hy : o > o,
) , . a— o
theo quy tac bic b6 Hy néu tgs = — 9 te.
Sq

(Cac kiém dinh mot phia khdc hodc kiém dinh 2 phia ciing theo quy tic tuong tu di biét).
Dic biét néu gia thiet « = 0, Y; = o+ ¢; khi d6 E(Y;) = « khong bi anh hudng bdi bién doc 1lap X. No6i
céch khdc su bién thién chia bién phu thuéc Y hoan toan khong mot phan nao c6 thé gidi thich bing méi quan
hé tuyén tinh v6i X.
Nhdn xét rdang khi o = 0,tqs = 2 la gid tri quan sdt (t Stat) iing voi hé so' goc a trong bdng
ANOVA phdn tich hoi quy. ’
Tuong tu xét hé s6 tu do clia h6i quy trung binh tuyén tinh thuc nghiém

n —

= S = _zri@m-mYi-Y) 1< T —T . _
b=Y 17— =Y -7 3 :E;Yi—z 5 Yi T

i=1 z

bat C; = LZZ khi d6

2
nS2
n

sz(%—Cﬁ)Yi.

i=1
Suy ra v6i mdi gid tri ¢d dinh clia z;, phuong sai clia hé s6 b béing

=2

2 E T 2§ : i 2-2 22
i=1 i=1 i=1 T

Ki hieu

2 = U*zzn: 1 n = _ (1-r*)S5(S2 +7%) _ o (i, 73)
~—\n nSZ (n—2)52 n2S2 ’
ta c6 s7 la udc lugng khong chéch cua D(b), s, duge coi 1a sai s6 trung binh clia hé s6 tu do 3 cua phuong
trinh dudng thang héi quy.
Ciing nhu hé s6 géc ctia dudng thing héi quy, ngudi ta ching minh dugc ring néu &; c6 phdn bo chudn,
khi d6 thong ké
_b-p

Sp
¢6 phan b6 Student véi n — 2 bac tu do. Do vay dp dung phuong phap udc luong khoang tin cay cho gid tri
trung binh, ta nhan dugc khoang tin cdy cta [

t

b—tesy < B < b+ tesy. )
Khi p=0,t,s = % la gid tri quan sdt (t Stat) ting voi hé s6 tu do 3 trong bang ANOVA phdn tich
hoi quy.
Vidul
Trong vi du & muc trudc, dudng thang héi quy ctia Y déi véi X
y = 1,86623z + 42, 39808.

Sai s6 trung binh

U*< vn P > \/SSE B \/37363,89302 _ 4121115,

p—) n—2 22
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1.

Sai 6" khi udc lugng cdc hé s6 a va b cia duong hoi quy

Ta biét ring
§2 — 512/(1 — 7"2)
¢ (n-2)5%
—2
§2 — (1 - 7"2)5}2/(‘5?( +X )
’ (n—2)8%

Thay vao tinh ta s€ dugc cac sai s6 khi udc lugng a va b. Sai s6 trung binh cua a

Sq = 0,098939

Sai s6 cua b
sp = 65, 73696

Kiém dinh quan hé tuyén tinh ciia ham hoi quy

Nhu da trinh bay & trén, kiém dinh vé méi lién quan tuyén tinh twong duong véi kiém dinh gia thuyét
(H): a = 0 v6i déi thiét (K): a # 0
Khi gia thiét (H): o = 0 diing, gia tri quan sét ciia thong ké

a—ap  1,86623

tos = = = 18, 86
9 Sa 0, 098939

tra bang phan vi phan b6 Student véi n — 2 = 22 bac tu do, mic y nghia ¢ = 0,05 ta ¢ phan vi
to,05 = 2,405468. Gid tri quan sét 16n hon nhiéu so véi phan vi ¢p 05 = 2,405468. Ta bic bo gia thiét
a = 0, mbi quan hé giita Y va X 1a quan hé tuyén tinh.

Nhan xét ring twong dwong véi kiém dinh trén, ta c6 thé sit dung thong ké F.

(24 — 2)r2
1— 72

Véi mic y nghia € = 0,05 tra bang phan vi phan b6 F véi 1 va n — 2 = 22 bac tu do, ta xac dinh

Fyo= = 355,7938
Fy =5,78632

Gid tri quan sdt Fy, = 355,7938 16n hon rét nhiéu so v6i F, = 5, 78632, ta bac bo gia thiét (H): a = 0,
titc 12 m6i quan hé tuyén tinh gitta Y va X kha chat.

Khodng tin cdy cho hé sé géc a ciia duong hoi quy
Thong ké

a—«
t =

Sa

6 phan bd Student véi 22 bac tu do. Ap dung cong thiic (8) tim khoang tin cay véi do tin cay 95% cho
hé s6 goc a: a — tesq < o < a+ tes, (phan vi tp o5 = 2,405468) ta dugc khoang tin cay cho hé s6 géc
ala

(1,628237 ; 2,104225)
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Vi du 2

Hay phan tich hiéu qua cta viéc diu tu quang cdo (X) va doanh thu ctia mot cong ty (V) trong khoang thoi
gian mot nam. Céc s6 liéu dugc cho trong bang dudi day:

X| 7 | 5 | 2] 4 9 4
Y [ 1499 [ 12,08 [ 5,55 9,79 | 16,38 | 9,68
X| 9 | 6 | 3] 4 7 5
Y | 18,61 | 1425 [ 552 | 12,49 | 1594 | 12,54

St dung lénh {= LINEST(Y,X,1,1)} trong EXCEL (nhdn dong thdi cic phim CTRL + SHIFT +
ENTER) ta thu dugc bang sau

1.72676783

2.965007587

0.199411812

1.161334855

0.882330203

1.47775679

74.98357456

10

163.7465154

21.83765129

Hang thd nhét 1a cdc hé s6 hoi quy a = 1.72676783,b = 2.965007587 = y = 1.72676783x + 2.965007587
Sai s6 trung binh ctia céc hé s6 hoi quy a va b trong hang thd hai.

V/D(e) = 0.199411812 /D(B3) = 1.161334855.
Hang thi ba 1a hé s6 s6 tuong quan r? = 0.882330203 va sai s6 chudn (standard error) bing
o* = 1.47775679.

Hang tht tu cho gia tri quan sat F,, = 74.98357456 clia phan b6 F' vé6i 10 bac tu do.
Hang tht nam 1 cdc t6ng binh phuong toan phan theo Y (con ki hiéu 12 SST) nSZ = 163.7465154 va
phan du R3 = 21.83765129 (ki hiéu 1a SSR) trong bang phan tich phuong sai

SUMMARY OUTPUT
Regression Statistics

Multiple R 0.939324333
R Square 0.882330203
Adjusted R Square | 0.870563223
Standard Error 1.47775679
Observations 12
ANOVA
df SS MS F Significance F
Regression | 1 | 163.7465154 | 163.7465154 | 74.98357456 | 5.84643E-06
Residual 10 | 21.83765129 | 2.183765129
Total 11 | 185.5841667
Coefficients | Stand Error | t Stat P-value Lower 95% | Upper 95%
Intercept 2.965007587 | 1.161335 | 2.5531 | 0.028710768 | 0.377392 5.552623
X Variable 1 | 1.72676783 0.199412 | 8.6593 | 5.84643E-06 1.282451 2.171085

Ap dung cong thiic (8) ta dugc 2 can trén, can dudi (1.282451;2.171085) clia he s6 goc ctia duong thing
hoéi quy véi do tin cay 95%. Cac nhan xét sau cong thic (8) va (9):
a b

tgs = Jtgs =
D(a) D(b)

cho ta céc gid tri quan sat ¢ Stat 8.6593 va 2.5531. Cong thiic (9) dé tinh khoang tin cay cho hé s6 tu do b cha
dudng thang hoéi quy véi do tin cay 95%

(0.377392; 5.552623).
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16 Hoi quy nhiéu chiéu

Bai todn hoi quy nhiéu chiéu 1a bai todn xét tdic dong cuia nhiéu bién ngiu nhién (X, X», ...) t6i mot bién ngiu
nhién khdc (Y). Chéng han khi muén tim hiéu I4i suat hang nam cla cdc cong ty tai chinh, nguoi ta thay 1i
sudt d6 ti 1 thuan véi tdng thu (tir thué clia nha nuéc, don vi clia téng thu ndy tinh theo % va ki hiéu 1a X;),
doéng thoi cling ti 1€ nghich véi s6 van phong giao dich (X3). (Do su canh tranh gita cac cong ty, s6 van phong
giao dich dugc md ngay mot tang). Goi Y 1a ti 1é 1ai sudt hang nam cua cong ty (don vi %).

Bang sau cho ta s6 liéu quan sit duoc vé cdc dai luong nay trong vong 25 nam.

SIT X, Xy Y STT X, X Y

1 392 7298 0.75 14 378 6672 0.84
2 3.61 6855 0.71 15 3.82 6890 0.79
3 332 6636 0.66 16 397 7115 0.7
4 3.07 6506 0.61 17 4.07 7327 0.68
5 3.06 6450 0.7 18 425 7546 0.72
6 3.11 6402 0.72 19 441 7931 0.55
7 321 6368 0.77 20 449 8097 0.63
8 326 6340 0.74 21 47 8468 0.56
9 342 6349 09 22 458 8717 041
10 342 6352 0.82 23 469 8991 0.51
11 345 6361 0.75 24 471 9179 047
12 3.58 6369 0.77 25 478 9318 0.32

13 3.66 6546 0.78

Mau héi quy nhiéu chiéu
E(Yi/ X1 = z14, Xo = %24, ., Xk = Tpi) = @ + (171 + Sox2i + oo + Biri, i=1,2,..,n.
hay
Yi =a+ bz + Boxoi + ... + BrTri + €,
trong d6 (3; 1a cdc hing s6 can ude lugng va e; 12 bi€n nglu nhién c6 ki vong bang 0. Cdc mau ngiu nhién 12
céc diém quan sat
(3311',9521"-“’5131@1'72/1')’ 1= 172a"'an'
Do méu hdi quy nhiéu chiéu
E(Y;/ X1 = 214, Xo = 24, o, Xjp = 2pi) = @+ Br121; + oo + oo + Bori, 1=1,2,..,n.
Suy ra
E(Y;/ X1 =21+ 1,X0 = x24, ..., Xip = i) — E(Yi/ X1 = 14, Xo = 294, ..., Xio = T1i) = 1
(Nghia la trong vi du trén néu tong thu tang thém 1%, voi s6 van phong giao dich X, khong doi, khi
do ti 1é lai sudt hang nam tang thém (3;.)
Goi a, by, b, ..., by 1a cdc udc lugng twong ting, khi d6 mau du bdo cua bién ngiu nhién Y 1a
y=a+bx1s+boxs+ ...+ brri.
Theo d6 céac sai sO
€ = Y; — (CL + bix1; + boxo; + ... + bkmki)a 1=1,2,...,n.

Doi v6i mau hoéi quy tuyén tinh nhiéu chiéu, cdc udc luong a, by, b, ..., by can xac dinh theo phuong phdp binh
phuong bé nhat, tic 13 téng binh phuong céc do léch

n

SS = Z 6? = Z(yl —a— blmu - 1)2"1?21' — .= bkflI]ﬂ')Q
i=1

i=1
dat gia tri nho nhat.

Phuong trinh
y=a+bixy + boxs + ... + bz

duoc goi 13 mat phing héi quy ctia Y déi véi X1, Xo, ..., Xi.
Trude hét ta phat biéu dinh 1f sau
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Pinh li 12
Gid thiét rang mdu hoi quy tuyén tinh cia'Y doi voi Xy, Xa, ..., Xi:
Yi =a+ bz + Boxoi + ... + BrTri + &,
trong do
1. T14, %o, ..., Tps la cdc thé hién ciia X1, Xo;, ..., Xpi. Cdc bién ngdu nhién dé déc lap voi €;.
2. E(g;) =0, D(e;) =02 E(eic;) =0, vdimoi i#3j,i,j=1.n
3. Hang ciia ma trgn (x;;) bang k.

Khi dé cdac voc luwong a,by,bs, ..., by xdc dinh theo phuong phdp binh phuong bé nhdt ciia o va (1, B2, ..., Bk
la cdc udc lugng khong chéch ¢é phuong sai nhd nhdt. Hon nita véi moi s6 thuc dy,dy,ds, ..., dy, udc luong
do + d1by + dobs + - - - + di by ciing la udc luong cé phuong sai nhd nhdt trong s6 tdt cd cdc udc luong tuyén
tinh khong chéch clia

do + di1B1 + dafB2 + - - + di By

Tir hé thirc
yi —y = (9 — ) +ei,

binh phuong ca hai vé& dang thic trén va cong ching lai theo i ta dugc

Ding thitc ¢6 y nghia nhu sau: vé tri 12 téng binh phuong cdc do léch gifta cdc phan tir miu clia Y véi gid tri
trung binh mau %, ki hiéu SST (total sum of squares) dugc phan tich thanh téng clia hai phan: phan thit nhat
la tdng binh phuong cdc do léch gifta hdi quy §; v6i trung binh miu 7 va phan thit hai 13 phidn du: téng binh
phuong cac sai s6. Ki hiéu

SST = Z(yl —7)? = nSj (Téng binh phuong chung)
i=1
SSR=> (§ —%)* (Téng binh phuong héi quy)
i=1

SSE = Z e? (Téng binh phuong sai so).
i=1

Theo dang thic: SST = SSR + SSE, khi d6 ti s6

_SSR__SSE
T SST T SST

dugc goi 1a hé s&” xdc dinh biéu dién luc clia héi quy. 0 < R? < 1 va khi R? cang gan vé6i 1, phan du SSE
(téng binh phuong cic sai s6) cang nhd so véi tdng binh phuong céc do léch chung cia Y.

R2

Chu y: hé s6 xac dinh diéu chinh

—=2 SSE/(n—k—1)
g~ SST/(n—1)

Ngudi ta chitng minh dugc ring vé6i cdc diéu kién clia dinh Ii trén

, Y,  SSE

§2 — =16 _
¢ n—-k—-1 n—-k-1

1a u6c lugng khong chéch cta 0. Ta goi s, = \/s2 1a sai s6 chudn.
Viéc tinh sai s6 chudn cta céc hé s6 hdi quy by, br_1, ..., ba, b1, a phiic tap hon (xem phin héi quy don
gian, mot chiéu). Céc chuong trinh phan mém thong ké s& tinh gitip ta cac sai s6 do.

Thuc hanh trén EXCEL
Xét vi du vé 1ai suat hang nam cla cdc cong ty tai chinh, sit dung lénh {= LINEST(Y, X,1,1)}, ta dugc

bang sau
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-0.000249079 | 0.237197475 | 1.564496771
3.20485E-05 | 0.055559366 | 0.079395981
0.865296068 | 0.053302217
70.66057082 22

0.40151122 0.06250478

Hang thit nhat 12 cdc hé s6 hdi quy viét theo ding thit tu
y=brxr +brx_12—1 + ... + boxo + b1z1 + a

Hay y = —0.0002525 + 0.2372z; + 1.5645.
Sai s0 trung binh (can bac hai clia phuong sai) cta cdc hé s6 hdi quy by, by _1, ..., b2, b1, a cho trong hang

thtt hai.
V/D(b) = 3.20485E — 05, /D(b1) = 0.055559, +/D(a) = 0.079396.

Hang thit ba l1a hé s6 xdc dinh gidi thich luc cta héi quy R? = 0.865296068 va sai s6 chuén (standard error)
se = 0.053302217.

Hang th tu cho gid tri quan sit Fy; = 70.66057082 clia phan b6 F' véi (k, 22) bac tuy do. (Trong vi du nay
k=2).

Hang thit ndm 1a cdc tdng binh phuong SSR = 0.40151122 va phan du SSE = 0.06250478.

Chii ¥ rang hoi quy tuyén tinh nhiéu chiéu thuong xuyén duogc sit dung hon hoi quy don gidn (mot chiéu),
néi con cdc bién doc ldp tac dong dang ké t6i bién phu thuéc. Chdng han trong vi du trén , bién phu thuc
(1di sudt y) t 1é thudn véi tong thu (x1). Trong khi néu ta chi quan tam téi ldi sudt va tong thu, hoi quy don
gidn cho ta két qud

y = 1.326 — 0.169z;

ldi sudt giam khi x1 tang(!)
Tuong quan bdi va tuong quan riéng

Ta nhan manh rang tuong Gng véi mau quan sit y;, ¢ =1,2,...,n 1a miu du bdo

:Iji :a+b1"1?11'+bzfl)2i+...+bk$ki, 1= 1,2,...,71.

Hé s tuong quan giita ching dugc goi 1a hé sO tuong quan boi, né6 do mic do tic dung tuyén tinh cla
X = (Xy,---,Xg) lén Y. (D& dang ching minh dugc: Y — Y khong tuong quan (truc giao) véi Xy, - - -, Xp.
Thuc chdt ciia phuong phdp binh phuong nhd nhdt la sau khi tinh tién hé truc toa do téi diém
(EY,EX1,...,EX}) € R*1, Y la phép chiéu vuong géc Y xuéng Ly(Xy, ..., Xi)). Suy ra, nhu da biét
trong I thuyét vé khong gian Hilbert hé s6 tuong quan chdng qua la césin cua géc giita hai véc to, hé s6
twong quan boi bing cin bac hai ctia hé s6 xdc dinh

R=vVR2
Trong vi du cla ching ta R = +/0.8652 = 0.93.

Khi khéo sdt méi tuong quan ta tinh hé s6 tuong quan giita cdc dai lugng nglu nhién, chang han g;; =
0i;(X;, X;). D6 1a do do toan phan m6i tuong quan gilta ching (c6 ké dén m6i quan hé thong qua céc bién
ngiu nhién khdc: X1, ..., X}). Nhu trén ta biét ring c6 thé phan tich mot dai luong ngiu nhién thanh tdng cua
hai dai lugng ngdu nhién khong tuong quan (chi€u vuong géc xudng Lo (X, ..., Xi))

Y=Yy s+ =Yy k) =Yy r+nya .k Xi=Xi+(X1—-X1)=X1+n2
C6 thé coi nyra.. x = Y —Yyio i la phén con lai cia Y sau khi da loai di céc tac dong tuyén tinh cta Xo, ..., Xk
vao Y. Tuong tu nyo. p = X1 — X Ia phin con lai cia X; sau khi da loai di cic tic dong tuyén tinh cla
X5, ..., Xj, vao X;. Khi d6 hé s6 twong quan gitta hai phan du nyro_, =Y — Yyro p VA o x = X1 — X1
dugc goi 1a hé s6 tuong quan riéng (mdi quan hé ndi tai, khong phu thuoc vao cdc dai lugng ngiu nhién khéc:
Xo,..., X) gitta Y va X;. Ki hiéu oy.1 = o(nyr2..k /2. k)-

Quay trd lai vi du trén, ta tinh hé hé s6 tuong quan riéng gitta 1di sudt (Y') va s6 van phong giao dich dugc
mo ra (X5). Ta 1ap bang sau ma céc cot dit lieu 12 hoi quy cua Y theo X; va héi quy cta Y theo Xos.
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STT Ny’2..k Mmook =X1—X1 Nyr2.k  Mre.e=X1— X1
1 0.086830251 -53.63957787 14 0.153152011 -451.2549257
2 -0.005600136 9.06929472 15 0.109917223 -298.5076835
3 -0.104647917 263.1517884 16 0.045286765 -318.2055251
4 -0.196930487 540.9815244 17 0.042199793 -269.3374194
5 -0.10862179 501.2947138 18 0.112643243 -343.9748293
6 -0.080165276 371.7287666 19 -0.030295912 -219.9858604
7 -0.013252248 174.5968723 20 0.06323451 -184.4913759
8 -0.034795734 65.03092506 21 0.028751869 -156.0683541
9 0.152265111 -186.980106 22 -0.141543765 288.6899192
10 0.072265111 -183.980106 23 -0.022939434 383.2448354
11 0.007339019 -223.9196743 24 -0.059556828 538.6184565
12 0.049325955 -427.991137 25 -0.197717709 563.4261304
13 0.072856378 -381.4966525

Hé s6 twong quan riéng gitta 1ai suat (Y) va s6 vian phong giao dich dugc md ra (X3) khi dé bing oy =
—0.85617. (St dung léenh CORREL).
Binh phuong hé s6 tuong quan riéng (—0.85617)% = 0.73, vay 73% phan bién dong cta 1ai sudt (V) dugc
giai thich bdi su phu thudc tuyén tinh (ti 1€ nghich) vao s6 luong van phong giao dich dugc md.
Tuong tu hé s6 tuong quan riéng giita 141 sudt (Y) va (X1) bang py.2 = 0.6731. (Ti lé thuan).
Ta ciing c6 thé tinh tuong quan riéng giita ldi sudt (Y') va (X1) bdng cdch s dung cdc céng thic (??-2?)
—Chp 5.929936871

L _ — 0.673126.
QOL.(28..m) = e T /3.10432981 x 25

Khoang tin cay va kiém dinh gia thiét cho cac tham s6 ctia hoi quy.
Cac van dé vé khoang tin cay va kiém dinh gia thiét cho c4c tham s6 clia hoi quy dua trén dinh If sau

Pinh Ii 13
Véi cdc gid thiét nhu trong dinh li 12, dong thoi gid thiét thém rdng rdng cdc sé hang sai s6 &; ¢6 phdan bo
chudn. Ki hiéu sp,, Spy,_y» -+ Sbys Sby Sa la cdc sai s chudn ciia cdc hé s6"hoi quy bg,bg_1, ..., b2, b1, a, khi dé

a—c bi — Bi
ty, = ) tbi =
Sa Sp,

i

i=1,2, ..k

la cdc dai lwong ngdu nhién cé phdn bo Student véi n — k — 1 bdc tu do.
Chéng han trong vi du ldi suat clia cdc cong ty tai chinh, véi do tin cay 99%
0.081 < B2 < 0.394, —0.000339 < B; < —0.000159.

(sp,te — by < P1 < Sp,te + by, te =too1 = 2.81876, s, =3.2x107°, by = —0.000249)
Do méau héi quy nhiéu chiéu
EY:/ X1 =x14, Xo = 94y o0y Xie = Tpi) = @+ S121; + Boxai + oo + Brrs, 1=1,2,..,n.
Suy ra
E(Yi/Xl =z, +1, X0 =204, .., Xj = »Tkz) - E(Yi/Xl =14, X2 = T24, .0, Xfp = »Tki) =0
Nghia 1a trong vi du di néu néu s6 van phong giao dich tang thém 1000, (v6i téng thu X; khong déi), khi d6
ti 1¢ 1di suat hang nam giam tir 0.159 t6i 0.339.
Kiém dinh gia thiét cho méi tham s6 cua héi quy.
Ciing dya trén co sd tp, ¢6 phan bo Student v6i n — k — 1 bac ty do, ta ¢6 thé kiém dinh cdc gia thiét
Hy: Bi=0p0 hoic Hy: Bi<Bio
v6i dai thiét

H,: Bi > Bio,
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theo quy tic bdc b6 Hy néu tgs = M > t..
Sp.

i

(Cac kiém dinh mot phia khdc hodc kiém dinh 2 phia ciing theo quy tic tuong tu di biét).

Dac biét néu gid tri thuc cta f; =0
Yi =a+ fozo; + ... + Brhi + &

khong bi anh hudng boi bién doc 1ap X; khi cdc bién Xo, ..., X}, nhan cédc gid tri ¢6 dinh cho trude. N6i cach
khiac X; khong gép phan vao giai thich méi quan hé tuyén tinh gitta bién phu thudc véi cac bién doc lap.
Trong vi du trén kiém dinh Hy : (3; = 0 v6i doi thist H; : 5 >0

b~ fBio 0237

tas =
S, 0.0555

=4.27

Nhdn xét rang khi 8; = 0,t,5 = sb; la gid tri quan sdt (t Stat) ting vai hé s6 goc B; trong bang ANOVA
phdn tich hoi quy.
Néu miic y nghia rat bé 0.5%, tra bang 22 bac tu do (1 phia) t. = 2.81876, ta vAn bdc bd Hy: [ = 0.

Tuong tu xét bai todn kiém dinh Hy : (2 = 0 v6i d6i thi€t Hy : B2 <0

b —0  —0.000249

tys =
a s, 0.0000320

= —7.718 < —t. = —2.81876,

ta bic b6 Hy: (B2 =0 & mic 0.5%.
Ta c6 thé kiém dinh Bai todn (2): gid thiét
Hy: Bi=0ip hodc Hy: Bi>Bipo

voi doi thiét

H Bi < Bio,
theo quy tdc bdc b6 H, néu tys = Bi = Bio < —t..
Sb;
Bai todn (3):
Hy : Bi = @',0
voi doi thiét
H: Bi # Bi.o,
theo quy tac bac bo Hy, néu tgs| = ’M > te)a
Sb;

Kiém dinh gia thiét dong thoi cho cac tham sé cua héi quy.

Hy: Pr=p2=--=0=0
v6i doi thigt
H,: Tén tai it nhat mot 7 : 8; # 0.
Néu gia thiét Hy ding, Y; = a + ¢;, nén E(Y;/X) = a 12 hing s6. Cic bién doc 1ap X; khong c¢6 dnh hudng
(tuyén tinh) t6i Y. Kiém dinh gia thiét H, thuc chit nhim bac bd tinh phu thudc tuyén tinh giita cac bién. Ta
biét rang SST = SSR + SSE, trong d6 SSR nhiam giai thich sy bién dong clia hdi quy (su phu thudc tuyén
tinh ctia bién phu thudc vao cac bién doc 1ap), con SSE 1a phan bién dong ngoai hdi quy. Do vay néu gifta cc
bién ngdu nhién khong ton tai quan hé tuyén tinh khi d6 SSR tuong d6i nhd so v6i SSFE, néi cach khdc ti s6
gita SSR va SSFE cang 16n, kha ning bdc b gia thiét khong (quan hé tuyén tinh) cang cao. Vi thé dé tao ra
mot thong ké nhu vay ngudi ta st dung két qua sau:
Néu gia thiet Hy: [y = 82 = -+ = B = 0 ding va &; c¢6 phan bé chuan, khi dé

SSR/k

F=558/m—k-1
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c6 phan b F v6i (k,n —k — 1) bac tu do. Vay ta c6 quy tic & mic o

SSR/k

Bicbd Hy né F,, = Fon kton
ac bo o néu q SSE/(n—k—1)> kn—k—1,
trong dé
P(Fyn—t-1> Frn-k-1,0) = .
PP ss ss
Nhdn xét rang do R* = 2338 =1 — 23 suy ra
oSSRk _n-k-1 R
- SSE/(n—k—-1) k 1—-R?’
Trd lai vi du 1di sudt tiét kiém va cho vay
SSR/k 0.40151122/2
Fpo = / = / = 70.66057082

- SSE/(n—k—1)  0.06250478/22
Vé6i mitc ¥ nghia 1%, Fy, p—k—1, = 5.719, nho hon rdt nhiéu so véi Fy, = 70.66057082, ta bic bo gia thiét
Hy.

Kiém dinh gia thiét dong thoi cho mot tap con cac tham sé cua héi quy.

Gia thiét ring ta can kiém dinh k; tham s6 ddu tién ctia hdi quy bang 0.

Hy: Bi=p2=-=0k =0
(V6i doi thi€t H;:  Tén tai it nhat mot 4,1 < i < ky : B #0.)
Néu gia thi€t Hy ding, cic bién X1, Xo, ..., X, khong cé anh hudng gi t6i Y, do vay ta tién hanh uéc luong
héi quy clia Y chi thong qua cédc bién X, 11, Xk, 12, .-y Xk

Yi=0o" + B, (1%k+1i + o+ Bk + €

Khi d6 ta hy vong SSE clia mau hoi quy cii khdc nhi€u so v6i SSE* cia miu héi quy méi.
Thong ké

(SSR* — SSE)/ky

SSE/(n—k—1)

¢6 phan b6 F v6i (k1,n —k — 1) bac tu do. Vay ta ¢6 quy tic & mic «

F =

: . SSE* — SSE)/k
Bicbd Hy néu Fps = (SS’E/(n _— _)/1)1 > Fiym—k—1,a-

Du bao.

V6i mau héi quy nhu di néi & trén, ki hiéu a, by, b, ..., by 12 cdc ude lugng theo phuong phdp binh phuong
bé nhat cdc hé s6 hdi quy, khi d6 v6i mau thit n + 1 cta cdc bién doc lap:
(#1041, T2,0 415 o0 Thnt1)

du béo clia bién phu thuoc (Y41 = a+ 8121 g1 + - + BrTr,nt1 + Ent1)

Yor1 =a+bixinp1 + 0222 np1 + -0+ bpTront

la uGc lugng tuyén tinh khong chéch tot nhat cla Y, 1.
Tré lai vi du quen thudc néu x; 5,41 = 4.50 va s6 luong cdc van phong x3 1 = 9000 khi dé

Yot1 =a+b1x1 ny1 + baxa ni1 = 0,39.
Ngoai ra néu gid thiét ¢; c6 phdan bo chudn khi dé chiing ta cé thé tinh cdc khodng tin cdy cho cdc
dll bdo Yn+1.
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