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NGi dung

e M6 t3 khai niém va phan loai dai lugng ngiu nhién
@ Phan phéi xac subt cia dai lugng ngiu nhién
© Céc tham s6 dic trung clia dai lugng ngu nhién

@ Vector ngiu nhién
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M5 ta khai niém va phan loai dai lugng ngfiu nhién
©000000

1. M6 t3 khai niém va phan loai dai lusng ngau nhién

Dinh nghia (Dai lugng ngiu nhién)

Mét dai luwgng ngiu nhién 3 mé t3 bing sb cic két qua clia mét
phép thi ngau nhién.

o Dai lugng ngiu nhién thudng dugc ki hiéu bang chir cai in hoa
nhu X, Y, Z.

o Céc gia tri cha dai luong nglu nhién dugc ki hiéu bing chit céi
in thudng nhu x, y, z.

o Khi dé, x4c sult cha dai luong nglu nhién X bing gia tri x
dugc ki hiéu la:
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M5 ta khai niém va phan loai dai lugng ngz:m nhién
0@00000

1. M6 t3 khai niém va phan loai dai lusng ngau nhién

Phan loai dai lugng ngiu nhién

Dai lugng nggu nhién dugc chia thanh hai loai: Dai lugng nggu
nhién rgi rac va dai lugng ngﬁu nhién lién tuc, phu thudc vao gia tri
ma né ¢ thé nhan.

Dinh nghia (Dai lugng ngiu nhién rsi rac)

Dai luong ng3u nhién duoc goi 13 néu tap hop cac gia tri
ma nd c6 thé nhan dugc la mét tap hitu han hodc v6 han dém
duoc, chang han 0, 1, 2,...
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M5 ta khai niém va phan loai dai lugng ng5u nhién
00@0000

1. M6 t3 khai niém va phan loai dai lusng ngau nhién

Vi du minh hoa

Xéc dinh cac gia tri c6 thé nhan dudc cla cac dai luong ngiu nhién
roi rac dugc cho trong bang sau:

Phép thu Dai lugng ngau nhién (X)
B3n 3 vién dan vio muc tiéu S6 1an bin tring muc tiéu
Kiém tra chat lugng Sb lugng radio kém chit lugng
50 chiéc radio
Mé& clra mot nha hang S6 luong khach hang
trong 1 ngay
Ban mot chiéc 6 t6 Gidi tinh khach hang
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M5 ta khai niém va phan loai dai lugng ng5u nhién
000@000

1. M6 t3 khai niém va phan loai dai lusng ngau nhién

Gi tri c6 thé nhan dugc cla timg bién ng3u nhién trong bang trén

la:
{0123}
e {0, 1,2,.., 49, 50}
e {0,1,2 ..}

@ 0 néu la nam, 1 néu la nir
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M5 ta khai niém va phan loai dai lugng ngfiu nhién
0000000

1. M6 t3 khai niém va phan loai dai lusng ngau nhién

Dinh nghia (Dai lugng nggu nhién lién tuc)

Mét dai luong nggu nhién cé thé nhan bat ky gia tri nao trong mot
khoang hodc tdp hgp cla nhiéu khoang dugc goi I3 dai lugng ngau
nhién lién tuc.
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M5 ta khai niém va phan loai dai lugng ng5u nhién
000000

1. M6 t3 khai niém va phan loai dai lusng ngau nhién

Vi du minh hoa

Xac dinh cac gia tri ¢ thé nhan dugc clia cac dai luong ngiu nhién
lién tuc dugc cho trong bang sau:

Phép thir Dai luvgng ngau nhién (X)
Quan sat mét ngan hang Thai gian giao dich giira
2 khach hang (phat)
Rét nudc vao mét cai can (10 lit) S6 lit nuéc da rét vao
Xay dung mot thu vién Phan trdm hoan thanh
Di xe tir SG dén HN (dai 1700km) |  Khoang cach di di dugc
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M5 ta khai niém va phan loai dai lugng ng5u nhién
000000@

1. M6 t3 khai niém va phan loai dai lusng ngau nhién

Gi4 tri ¢6 thé nhan dugc cla timg bién ngdu nhién trong Bang 77
|a:

e x>0

e 0<x<10

e 0 <x<100

e 0 < x<1700

9/77



Phan phbi xac subt ctia dai lugng ng5u nhién
©000000000000000000000

2. Phan phdi xac suat cla dai luong ngau nhién

o D&i véi dai luong ngiu nhién r3i rac: Bang phan phbi xéc subt.

e Di véi dai luong ngiu nhién lién tuc: Ham mat dd xac sult.

@ Trudng hgp dung /cho ca dai lugng nggu nhién rdi rac va lién
tuc: ham phan phoi (tich luy) xac suat.
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Phan phbi xac subt ctia dai lugng ng5u nhién
0®00000000000000000000

2. Phan phdi xac suat cla dai luong ngau nhién

Truong hgp rdi rac
Cho X = {x1, x2, ..., x,} 1a mét dai IUOng ngau nhién rdi rac véi xac

suit tuong tng 13 p; = P(X =x), i=1,n.
Khi d6, bang phan phoi xac suat cda X nhu sau:
Xlixg | x| | X,

Plpi p2| - | Pn
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Phan phbi xac subt ctia dai lugng ng5u nhién
00@0000000000000000000

2. Phan phdi xac suat cla dai luong ngau nhién

D&i véi bang phan phbi xac suat cla dai luong ngdu nhién rdi
rac ta ludn cé:
e 0<p <1
o > % . pi =1 (trudng hop dai lugng ngau nhién rdi rac hitu han)
o Pa< X <b) =Y, xosp
o Pla<X<b)= Za<X<bpi
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Phan phbi xac subt ctia dai lugng ng5u nhién
000@000000000000000000

2. Phan phdi xac suat cla dai luong ngau nhién

Vi du minh hoa
Goi X 13 s6 mén dau cha mét sinh vién trong hoc ky phai thi 5 mon.
Khi d6 X = {0,1,2,3,4,5}.

Gia sir X c6 bang phan phdi xac subt nhu sau:

X! 0 1 2 3 4 |5
P|{0.05/0.15{0.3/035[0.15|0

TU bang phan phbi trén, ta c6 thé dua ra mdt vai nhan xét sau:
e P(X =5) = 0: Sinh vién d6 khong thé ddu 5 mén
o P(X =3) = 0.35: kha ning sinh vién dé dau 3 mdn la nhiéu
nhit
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Phan phbi xac subt ctia dai lugng ng5u nhién
0000@00000000000000000

2. Phan phdi xac suat cla dai luong ngau nhién

Dinh nghia (Ham phan phdi xac suft)

Ham sb
F(x) = P(X <x), Vxé€eR,

dugc goi 13 ham phan phbi xac suit cla dai lugng nglu nhién X.

Ham phan phdi x4c suit dinh nghia & trén ton tai dbi véi ca dai
lugng ngau nhién roi rac va dai lugng ngau nhién lién tuc.
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Phan phbi xac subt ctia dai lugng ng5u nhién
0000080000000000000000

2. Phan phdi xac suat cla dai luong ngau nhién

Néu X 13 dai lugng nggu nhién rdi rac véi xac suat tai cac gia tri x;
la p; = P(X = x;) thi:

Flx)=) PX=x)=> p:

X <x iel

trong d6, | = {i|x; < x}.
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Phan phbi xac subt ctia dai lugng ng5u nhién
000000@000000000000000

2. Phan phdi xac suat cla dai luong ngau nhién

Vi du minh hoa

Tung hai dong xu can dbi va déng chit. Goi X 13 sb dong xu xuit
hién mat ngua.

a. Tim bang phan phdi xac subt cta X.

b. Tim va vé db thi cla ham phan phdi x4c suit cla X.
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Phan phbi xac subt ctia dai lugng ng5u nhién
0000000800000000000000

2. Phan phdi xac suat cla dai luong ngau nhién

a. D3t A 13 bién cb tung hai dong xu can dbi va ddng cht.

D3t (a, b),a, b € {S, N}, trong d6 S tuong tng véi mit sip, N
tuong dng véi mit ngla, 13 két qua cla viéc tung 2 ddng xu can
dbi, dong chit. Khi d6, khdng gian m3u cta bién cb A Ia:

2= (08 Gum)

Tur day, ta lap dugc bang phan phdi xac subt cta X:
X! 0 1 2
P|{0.25|0.5|0.25
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Phan phbi xac subt ctia dai lugng ng§
00000000e0000000000000

2. Phan phdi xac suat cla dai luong ngau nhién

b. TU dinh nghia ham phan phdi x4c sujt, ta tim dugc ham phan
phoi xac suat cta X nhu sau:

0

: Vx <0
Flx) = 0.25, Vo< x<1
~ ) 0.25 +0.5, Vi<x<?2

0.25 405 +40.25, Vx>2
hay

0, Vx <0

025 V0<x<1
F(x) = 0.75, V1< x < 2

1, Vx > 2
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Phan phbi xac subt ctia dai lugng ng5u nhién
000000000e000000000000

2. Phan phdi xac suat cla dai luong ngau nhién

Dinh nghia (Ham méat d6 xac sult cla dai lugng ngiu nhién lién
tuc)

Gid st X |a dai lugng ngiu nhién lién tuc nhan gia tri trén R.
Ham mat d6 xac suat cla dai luong ngiu nhién lién tuc X I3
ham sb f(x) khdng am, xac dinh véi moi gid tri cda dai lugng ngau
nhién X vi thod man tinh chit:

b
P(a<x<b):/ f(x)dx, Va,beR a<b.
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Phan phbi xac subt ctia dai lugng ng5u nhién
0000000000e00000000000

2. Phan phdi xac suat cla dai luong ngau nhién

Nhu vay, néu X 13 dai ludng ngiu nhién lién tuc, thi véi sb ¢
bat ky, ta ludn c6 P(X =¢) =0.
Tu dé, véi hai so thuc a, b sao cho a < b ta ludn cé:

Pla<X<b)=Pla<X<b)=Pla<X<b)=Pla< X <b)
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Phan phbi xac subt ctia dai lugng ng5u nhién
00000000000e0000000000

2. Phan phdi xac suat cla dai luong ngau nhién

Ham mat d6 xac subt cha cé cac tinh chét sau:

o f(x ) > O Vx € R.

° f x)dx = 1.
Ngugc Ial, mdt ham sb f(x) thod man 2 tinh chit trén duoc goi 13
ham mat d6 xéc sult cla mét bién ngiu nhién nao dé.
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Phan phbi xac subt ctia dai lugng ng5u nhién
000000000000e000000000

2. Phan phdi xac suat cla dai luong ngau nhién

Vi du minh hoa

Cho bién ngau nhién lién tuc cé ham mat do xac suat:

kx2, khi x € [0,2
f“%:{m kMx%hJ}

a. Tim hing sb k.
b. Tinh P(0.5 < X <1).
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Phan phbi xac subt ctia dai lugng ng5u nhién
0000000000000e00000000

2. Phan phdi xac suat cla dai luong ngau nhién

a. Do f(x) la ham mat dé nén theo Chi y ?? ta cé:

f(x)>0, xeR
{ [ f(x)dx =1

2
/ kx’dx = 1
0

8
s k==1
3

& k=

Do dé, kK > 0 va:

é.
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Phan phbi xac subt ctia dai lugng ng5u nhién
00000000000000e0000000

2. Phan phdi xac suat cla dai luong ngau nhién

b. Tir két qua ciu a ta tinh duoc:

1
P05 <X <1)= / gxzdx = 0.1093.
0.5
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Phan phbi xac subt ctia dai lugng ng5u nhién
000000000000000e000000

2. Phan phdi xac suat cla dai luong ngau nhién

Dinh nghia (Ham phén phbi xac subt cho dai luong ngiu nhién lién
tuc)

Cho X 13 dai luong ng3u nhién lién tuc cé6 ham mat dé xac sult
f(x).

Khi d6, ham phan phdi xac suat cia X duoc biéu dién dudi dang:

F(x) = /X f(t)dt

—0o0
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Phan phbi xac subt ctia dai lugng ng§
0000000000000000e00000

2. Phan phdi xac suat cla dai luong ngau nhién

Tinh chit cia ham phan ph('?:i (cho ca dai luong ngiu nhién rsi
rac va lién tuc):

e 0< F(x) <1,

e P(a<x < b)=F(b)— F(a),

e Pla<X<bh)=Pla<X<b)=Pla@as<X<b)=Pla<
X < b),
F(x) 13 ham khéng gidm, nghia 13 néu a < b thi F(a) < F(b),
limy—,— o F(x) =0 va lim,_, o F(x) =1,

f(x) = F'(x) tai x 1a diém lién tuc clia f(x).
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Phan phbi xac subt ctia dai lugng ng5u nhién
00000000000000000e0000

2. Phan phdi xac suat cla dai luong ngau nhién

Vi du minh hoa

Cho ham sb ' 0.1]
2x, khi x € [0,1
) = { 0, khix ¢ [0,1]

a. Chiing td f(x) 13 ham mat dé xéac suit clia mét dai lugng
ngau nhién X.
b. Tim ham phan phdi x4c sut cla X.

. 1
c. Tinh xac suat P(0 < X < 5)
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Phan phbi xac subt ctia dai lugng ng5u nhién
000000000000000000e000

2. Phan phdi xac suat cla dai luong ngau nhién

a. Tlr dé bai, ta suy ra £(X) > 0,Vx € R. M3t khéc, ta lai cé:

00 1
/ f(x)dx = / 2xdx = 1.
—00 0

Do dé, ta cé f(x) 1a ham méat do xac suit ctia mét dai luong ngiu
nhién X.
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Phan phbi xac subt ctia dai lugng ng§
0000000000000000000e00

2. Phan phdi xac suat cla dai luong ngau nhién

@ Véi x <0tacd

F(x):/x f(t)dt:/x 0dt = 0.

—0 —00

e Véi x € (0,1) ta cé

F(X):/X f(t)dt:/ox2tdt:x2.

—0o0
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Phan phéi x ubt cha dai lugng ng
00000000000000000000e0

2. Phan phdi xac suat cla dai luong ngau nhién

o Véi x > 1 ta cé:

X 0 1 X
F(x):/ f(t)dt:/ Odt+/ 2tdt+/ 0dt = 1.
—00 —0 O O

o Vay ham phan phéi F(x) clia X c6 dang:

0, khi x<0
F(x) =< x?, khi x€[0,1]
1, khi x>1

)

¢. P(0 < X < 0.5) = F(0.5) — F(0) = %
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Phan phbi xac subt ctia dai lugng ng5u nhién
000000000000000000000e

2. Phan phdi xac suat cla dai luong ngau nhién

Y nghia cia ham phan phdi xac suét:

o Tir dinh nghia clia ham phan phdi xac suit F(x) = P(X < x),
ta thiy ham F(x) phan 4nh mic dé tap trung xac suit vé phia
bén trai cla diém x.

e Gia tri clia ham F(x) cho biét c6 bao nhiéu phan ctia mét don
vi xac sult phan phdi trong khoang (—oo, x).

@ Ham F(x) la mét ham khong gidam nén dao ham f(x) cla né
|3 mdt ham khéng 4m. V& mit hinh hoc diéu ndy cé nghia 3
dd thi clia ham f(x) khéng n3m dudi truc Ox.

e Gi4 tri cia ham F(x) tai diém a bng dién tich hinh phing gidi
han béi truc Ox, dudng cong y = f(x) va dudng thing x = a.
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Céc tham sb dic trung cha dai lugng ngau nhién
©0000000000000000

3. C4c tham sb dic trung cla dai luong ngiu nhién

Ky vong

Dinh nghia (Ky vong cho dai lugng ngiu nhién rsi rac)

Gid st dai luong ngdu nhién rdi rac X cé bang phan phdi xéc suft

nhu sau:
Xixg| x| | x,
Plpi|p2|- | Pn

Khi dé, ky vong cta X, ky hiéu 13 E(X) dugc tinh bdi cdng thic:

E(X) = Z XiP;j-
i=1
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Céc tham sb dic trung cha dai lugng ngau nhién
0®000000000000000

3. C4c tham sb dic trung cla dai luong ngiu nhién

Ky vong

Dinh nghia (Ky vong cho dai luong ngiu nhién lién tuc)

Cho X I3 dai luong nglu nhién lién tuc véi ham mat dé f(x). Néu
+00
/xf(x)dx hoi tu tuyét déi thi gid tri tich phan dé duoc goi 13 ky

—00

vong cla X:
+00

E(X) = / ke

—0o0
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Céc tham sb dic trung cha dai lugng ngau nhién
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3. C4c tham sb dic trung cla dai luong ngiu nhién

Ky vong

Tinh chat cta ky vong:
Ky vong clia mét dai lugng ngiu nhién (lién tuc hodc rdi rac) cé
nhiing tinh chat sau:

o E(c) = c véi ¢ | hing sb,

o E(cX) = cE(X),

o E(X +Y)=E(X)+E(Y),

o E(XY)=E(X)E(Y) néu X, Y doc lap.

34/77



Céc tham sb dic trung cha dai lugng ngau nhién
000@0000000000000

3. C4c tham sb dic trung cla dai luong ngiu nhién
Phuong sai

Dinh nghia (Phuong sai cla dai lugng nggu nhién rdi rac)

Phuang sai ctia dai lugng ngiu nhién r&i rac X duoc biéu dién
dudi dang

n

Var(X) = > (x — E(X))’p:.

i=1
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Céc tham sb dic trung cha dai lugng ngau nhién
00008000000000000

3. C4c tham sb dic trung cla dai luong ngiu nhién

Phuong sai

Dinh nghia (Phuong sai clia dai lugng ngiu nhién lién tuc)

Phuong sai ctia dai lwgng ngiu nhién lién tuc X dusc bidu
dién dudi dang:

“+o00

Var(X) = / (x — E(X))2F(x)dx.

—00

trong d6, f(x) 1a ham mat do xac sut cia X.
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Céc tham sb dic trung cha dai lugng ngau nhién
00000@00000000000

3. C4c tham sb dic trung cla dai luong ngiu nhién
Phuong sai

Dinh nghia (D6 léch chuan clia dai lugng ngiu nhién)
D6 léch chuan cda dai lugng ngdu nhién X, ky hiéu 13 o(X), dugc

tinh bdi cdng thic:
o(X) = +/Var(X).
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Céc tham sb dic trung cha dai lugng ngau nhién
ooooooaoooooooooo

3. C4c tham sb dic trung cla dai luong nggu nhién

Phuong sai

Tinh chat cha phuong sai )
Phuong sai clia mét dai lugng ngau nhién (rdi rac hodc lién tuc) cé
nhiing tinh chat dudi day:
o Var(X) = E(X?) — [E(X)]%
Var(c) — 0 véi ¢ 1a hing sb,
Var(cX) = ¢?Var(X),
Var(X + Y) = Var(X) + Var(Y) néu X, Y dbc lap.
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Céc tham sb dic trung cha dai lugng ngau nhién
ooooooooooooooooo

3. C4c tham sb dic trung cla dai luong nggu nhién

Phuong sai

Trong tinh to4n ngudi ta thudng st dung cdng thic sau day dé tinh
phuong sai cua dai lugng ngau nhién roi rac:

Var(X) = 02 = E(X?) — [E(X)]? = ZX pi — [E(X)]*.
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Céc tham sb dic trung cha dai lugng ngau nhién
00000000800000000

3. C4c tham sb dic trung cla dai luong ngiu nhién
Phuong sai

Vi du minh hoa

Cho X 13 dai luong ng3u nhién rdi rac c6 bang phan phdi xac sult:

X123
P{03/04|03

Tinh ky vong va phudng sai cta X.
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Céc tham sb dic trung cha dai lugng ngau nhién
00000000080000000

3. C4c tham sb dic trung cla dai luong ngiu nhién

Phuong sai

Ta c6 ky vong cta X la:
E(X)=1x03+2x04+3x03=2,

E(X?)=1°x03+4+22x0.4+3%x0.3 = 4.6,

tlr d6 suy ra, phuong sai cia X la:

Var(X) = E(X?) — [E(X)]> = 4.6 — 4 =0.6.
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Céc tham sb dic trung cha dai lugng ngau nhién
00000000008000000

3. C4c tham sb dic trung cla dai luong ngiu nhién
Phuong sai

Vi du minh hoa

Cho dai lugng ngiu nhién X cé ham mat do xac suit:

1, xe]0,1]
Aoy = {o, x ¢ [0.1],

Tinh ky vong va phuong sai cia X.

42/77



Céc tham sb dic trung cha dai lugng ngau nhién
00000000000800000

3. C4c tham sb dic trung cla dai luong ngiu nhién

Phuong sai

Ta c6 E(X) = [* xf(x)dx = [; x x 1dx = 0.5.
T day ta tinh dugc:

Var(X) = /_ " (x — B(X))(x)dx = /O (x — 0.5)2dx = %

(0]
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Céc tham sb dic trung cha dai lugng ngau nhién
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uong ngau nhién

3. C4c tham sb dic trung cla dai

SO yéu vi va trung vi

Dinh nghta (S6 yéu vi (Mode))
S6 yéu vi (hay Mode) clia dai lugng ng3u nhién X 13 gia tri xult
hién nhiéu nhat trong dit liéu.
e Né&u X rdi rac thi mode I3 gid tri X cé xac sult cuc dai.
e Néu X,Iién tuc, thi mode Ié,gié tri X ma tai dé6 ham mat dé
xac suat nhan gia tri I6n nhat, ky hiéu la mode(X).

Dai luong ngiu nhién X c6 thé c6 mét hay nhiéu mode.
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Céc tham sb dic trung cha dai lugng ngau nhién
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3. C4c tham sb dic trung cla dai luong ngiu nhién

SO yéu vi va trung vi

Dinh nghia (Trung vi - median)
Trung vi (hay median) clia dai lugng ng3u nhién X I3 tri s6 m
théa didu kién
P(X < m) <0.5,
P(X > m) < 0.5,
dugc ky hiéu l1a med(X).
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Céc tham sb dic trung cha dai lugng ngau nhién
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3. C4c tham sb dic trung cla dai luong ngiu nhién

SO yéu vi va trung vi

Vi du minh hoa

Tinh sb yéu vi, trung vi clia dai luong ngiu nhién X cé bang
phan phdi xac suat nhu sau:

X123
P{03/04|03

Theo dinh nghia, ta c6 thé tinh duoc
mode(X) = 2, med(X) = 2
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Céc tham sb dic trung cha dai lugng ngau nhién
00000000000000080

3. C4c tham sb dic trung cla dai luong ngiu nhién

SO yéu vi va trung vi

Vi du minh hoa

Tf[]h clia dai lugng ngiu nhién X, biét ham mat db xac
suat nhu sau: 0.1
1, xelo,1
)= {o, x ¢ 1[0.1].
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Céc tham sb dic trung cha dai lugng ngau nhién
0000000000000000®

3. C4c tham sb dic trung cla dai luong ngiu nhién

SO yéu vi va trung vi

Néu m 13 trung vi clia X, tic 1a F(m) = 0.5. Tir day, ta suy ra
dugc:

F(m)=10.5 & /'" f(x)dx = 0.5

(:)/ ldx =05 & m=05
0

Vay, trung vi cta X la 0.5.
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©000000¢

4. Vector ngau nhién

Dinh nghia (Vector ngiu nhién)

T6 hop cha hai hay nhiéu dai lusng ngdu nhién

X=(Xy, X, , X,), Vn > 2 dugc xét dong thsi dugc goi la
vector ngiu nhién. Khi dé ta néi, X = (X1, Xz, - -, X,) 13 vector
ngdu nhién n chiéu.

Phan loai vector ngau nhién

Vector ng3u nhién n chiéu X = (X1, Xz, -+, X,) 13 lién tuc hay
rdi rac néu tit ca cic bién nglu nhién thanh phan Xi, Xo, -+, X,
|3 lién tuc hay rdi rac.

Trong chuong nay chi xét
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4. Vector ngau nhién

Bang phan phdi x4c sut dong thoi

Dinh nghta (Xac sut dong thdi ctia hai dai lugng ngiu nhién)

Xac suat xay ra dong thdi hai bién cd6 X = x; va Y = y; duoc
goi |3 xac subt ddng thai, ky hiéu 13:

pij = PI(X = x)(Y = yj)] = P(X = x;; Y = ;).
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4. Vector ngau nhién

Bang phan phdi x4c sut dong thoi

Dinh nghia (Bang phan phdi xac suit dong thoi)

Bang phan phbi xac suit dong thdi clia vector ngdu nhién hai chiéu
rdi rac (X, Y), trong d6 X, Y lan lugt 1a cac dai lugng ngau nhién
nhan cdc gid tri {x1,x, -, X} va {y1,¥2," -+, ¥m}, trong dé

XI1<Xp<- - <Xp, N<Yy2<-:-<VYm

duoc biéu didn dudi dang sau day:
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4. Vector ngau nhién

Bang phan phdi x4c sut dong thoi

Dinh nghia (Bang phan phdi xac suit dong thsi (tiép))

X\Y i |y Ym | P(X) = x;
X1 P11 | P12 Pim P1+
X2 P21 | P22 P2m p2+
Xn Pn1 | Pn2 Pnm Pn~
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4. Vector ngau nhién

Bang phan phdi x4c sut dong thoi

Vi du minh hoa

Gid st, dai luong nglu nhién X, Y cé bang phan phdi x4c suit

dong thdi nhu sau:

XY [1[2[3]4][PX=x)

1 01| 0 |01] 0 0.2

2 03/ 0 |01[02] 0.6

3 0 [02]0 |0 0.2
P(Y=y)]0.40.2]0.2[0.2 1
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4. Vector ngau nhién

Bang phan phdi x4c sut dong thoi

Lua chon ngiu nhién mét hé gia dinh tham gia khao sat. Tinh xac
suat gia dinh d6 cé ding 2 chiéc xe may va 3 chiéc
smartphone?

Ta 6, x4c subt dé gia dinh dé c6 diing 2 chiéc xe may va 3 chiéc
smartphone la:

P(X=2,Y =3)=py=01
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4. Vector ngau nhién

Phan phoi xac suat bién cla dai luong ngau nhién

thanh phan

Dinh nghia (X4c sult bién)

Xac suit cla cic dai luong ngdu nhién thanh phan, dugc goi I3 xac
suat bién:
P(X _Xr) ZJ 1P( Xi;YZ}/j)ZZJ-LPU:Pm
n
Hai dai luong ngiu nhién X, Y dugc goi la néu:

PX=x:Y=vy)=P(X=x)P(Y =v;), Vij 55 /77




4. Vector ngau nhién

Phan phoi xac suat bién cla dai luong ngau nhién

thanh phan

Vi du minh hoa

Gid st c6 bang phan phbi xac suit dong thdi nhu sau:

XY [ 1] 2]3]4]PX) =x

1 01| 0 |01 O 0.2
2 03| 0 |01]0.2 0.6
3 0 |02 0| O 0.2

P(Y=y,)04/02/0.2]0.2 1
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4. Vector ngau nhién
Phan phoi xac suat bién cla dai luong ngau nhién

thanh phan

Vi du minh hoa

a. Lap bang phan phdi xac suit cta X.

b. Lap bang phan phbi xac suit cta Y.
c. Hai dai lugng X va Y c¢6 déc lap v6i nhau hay khdng? Vi sao?
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4. Vector ngau nhién

Phan phdi xac sut bién cta dai luong ngiu nhién
thanh phan

a. Bang phan phdi xac suit cta X

X123
P102[06]0.2

b. Bang phan phdi xac suit cta Y

Y 1|2 ]3| 4
P|{04]02(020.2
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4. Vector ngau nhién

Phan phdi xac sut bién cta dai luong ngiu nhién
thanh phan

c. TUr bang phan phdi xac sut dong thdi ta cé:
P(X=1,Y=3)=01 PX=1)P(Y=3)=02x0.2=0.04

Do dé, hai dai luong ngdu nhién X, Y khdng déc I3p, vi
P(X=1,Y=3)#P(X=1)P(Y =3)
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4. Vector ngau nhién

Phan phoi xac suat cé dieu kién

Dinh nghia (Phan phdi xéc suit cé diéu kién)

Gia str (X, Y) 13 mdt vector ngiu nhién hai chiéu rdi rac.

Khi d6, xac suat cé diéu kién dugc xac dinh nhu sau:

P(X =xi;Y =yj) _Pj
P(Y =) P’

P(X =xi; Y =y) _ Py
P(X = x;) pi

P(X =x|Y =y) =

P(Y = yi|X =x) =

v
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4. Vector ngau nhién

Phan phoi xac suat cé dieu kién

Bang phan phbi xac suat c6 diéu kién duoc biéu didn dudi

dang:
XIY=y) | x| x| | X
= Py | P2 | | Pn
Pj | P+ P
(Y[X=x) v |y || Ym
P Pii | P2 | | Pim
pi+ | Pi+ pi
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4. Vector ngau nhién

Phan phoi xac suat cé dieu kién

Vi du minh hoa

Cho bang phan phdi x4c suit dong thdi clia vector ngiu nhién hai
chiéu (X, Y) nhu sau:

XY [ 1]2]3]4][PX)=x

1 01| 0 |01 O 0.2
2 03| 0 |01]0.2 0.6
3 0 |02 0| O 0.2

P(Y=y)[0.4]0.2/0.2|0.2 1

w
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4. Vector ngau nhién

Phan phoi xac suat cé dieu kién

Vi du minh hoa

o Lap bang phan phdi x4c suit cta X véi diéu kién Y = 1.

o Lap bang phan phdi x4c suit cta Y véi diéu kien X = 2.
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4. Vector ngau nhién

Phan phoi xac suat cé dieu kién

a. TUr bang phan phdi xac suit dong thdi clia vector ngiu nhién hai
chiéu (X, Y) & trén, ta suy ra bang phan phdi xac suat cia X véi
diéu kién Y = 1 dudi day:

X 1 2 3
0.1 0.3 0
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4. Vector ngau nhién

Phan phoi xac suat cé dieu kién

b. Tir bdng phan phdi xac suit dong thdi clia vector ngu nhién hai
chiéu (X, Y) & trén, ta suy ra bang phan phdi xac suat cta Y véi
diéu kién X = 2 dudi day:

Y 1 2 3 4
0.3 0 0.1 0.2

PlYIX=2)| —=05| — = — =~ 0. — =~ 0.
(Y] ) 0.6 0.5 0.6 0 0.6 0.17 0.6 0.33
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4. Vector ngau nhién

C4c tham so dic trung cla dai luong ngau nhién hai
chiéu

Ky vong:

n

NE

B(X) = 33 xipy, B(Y) =

i=1 j=1 j=

E(XY) = Z Z XiY;Di-

j=1 i=1

YjPij

iy

-~.
I

[y
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4. Vector ngau nhién

C4c tham so dic trung cla dai luong ngau nhién hai
chiéu

Hiép phuong sai

Dinh nghia (Hiép phuong sai)

Hiép phuang sai (hay Covariance) ciia vector ngiu nhién
(X, Y) dugc dinh nghia nhu sau:

Cov(X,Y) = E[(X — E(X))(Y —E(Y))]
= E(XY) — E(X)E(Y)

v
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4. Vector ngau nhién

C4c tham so dic trung cla dai luong ngau nhién hai
chiéu

e Néu X, Y I3 hai dai luong ngiu nhién doc lap thi
E(XY) =E(X) x E(Y), do dé Cov(X,Y) = 0. Khi d6 ta ndi
X va Y khoéng tuong quan.

o Néu Cov(X,Y) #0thi X va Y tuong quan. Khi dé X, Y I3
hai dai luong ngiu nhién khéng ddc 1ap.

o Néu X = Y thi

Cov(X, X) = Cov(Y,Y) = E(X?*)—[E(X)]> = Var(X) = Var(Y).
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4. Vector ngau nhién

C4c tham so dic trung cla dai luong ngau nhién hai

chiéu

Dinh nghia (Ma tran hiép phuong sai)

Ma tran tuong quan hay con goi la ma tran hiép phuong sai
dugc biéu dién dudi dang

Var(X, Y) = Cov(X, X) Cov(X, Y)] B [ Var(X)  Cov(X,Y)

Cov(Y,X) Cov(Y,Y) Cov(Y,X) Var(Y)

o
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4. Vector ngau nhién

C4c tham so dic trung cla dai luong ngau nhién hai

chiéu

Dinh nghia (Hé sb tuong quan)
Hé s6 tudng quan giita X va Y 13 Rxy, dudc tinh bdi cdng thic:
_ Cov(X,Y)  E(XY)—-E(X)E(Y)

\/ Var(X)Var(Y) a(X)o(Y)

Rxy
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4. Vector ngau nhién

C4c tham so dic trung cla dai luong ngau nhién hai
chiéu

Tinh chat cta hé sb tudng quan:

o |Rxy| <1

@ |Rxy| =1 khi va chi khi X va Y phu thudc tuyén tinh. Néu
Rxy =1 ta néi X va Y c6 quan hé tuyén tinh véi hé sb duong
va ngugc lai.

e NeuXvayY doc 1ap véi nhau thi Rxy = 0. Tuy nhién, néu
Rxy = 0 thi chua chic X va Y d3 dbc 1ap, ma ta chi c6 thé
ndéi chdng khong tuong quan véi nhau.
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4. Vector ngau nhién
Céc tham sb dic trung cla dai luong ngiu nhién hai

chiéu

Vi du minh hoa

Hay tinh cac dic trung clia vector Z = (X, Y), biét bang phan phbi
xac suat cta X va Y nhu sau:

XY [ 1] 2] 3 [PX=x)
2 0.10 [ 0.30 |0.15| 055
4 0.15]0.25]0.05| 0.45

P(Y =y,) | 0.25 | 0.55 | 0.20 1
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4. Vector ngau nhién

C4c tham so dic trung cla dai luong ngau nhién hai
chiéu

a. Ky vong:

E(X)=2x0.55+4x0.45=2.9;
E(Y)=1x0.25+2x 0.55+ 3 x 0.20 = 1.95;
E(XY)=2x1x014+2x2x03+2x3x0.15
4x1x015+4%x2x025+4x%x3x0.05=>5.5.
Vay E(Z) = (2.9;1.95).

73/77



4. Vector ngau nhién

C4c tham so dic trung cla dai luong ngau nhién hai
chiéu

b. Phuong sai:

E(X?) =22 x 0.55 + 42 x 0.45 = 9.4;

E(Y?) =1%2x0.25+22 x 055 + 32 x 0.2 = 4.25.
Suy ra:

Var(X) = 9.4 — 2.9 = 0.99;

Var(Y) = 4.25 — 1.95% = 0.4475.
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4. Vector ngau nhién

C4c tham so dic trung cla dai luong ngau nhién hai
chiéu

c. Hiép phuong sai:

Cov(X,Y)=55—29x 1.95 = —0.155.

d. Hé sb tuong quan:

Cov(X,Y) —0.155
\/Var(X)Var(Y) v/0.99 x 0.4475

Rxy =

~ —0.233.
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4. Vector ngau nhién

C4c tham so dic trung cla dai luong ngau nhién hai
chiéu

e. Ma tran hiép phuong sai:

~ [Cov(X,X) Cov(X,Y)] [ 099 —0.155
Var(X, ¥) = | Cov(¥. X) Cov(Y,Y)| = |~0.155 0.4475 |
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