
 

§3.5 ���Å�þ�êiAÆ½Â5.1. b�X, Y ����3, K¡
EpX ´ EXqpY ´ EY qǑX �Y �Æ��, PǑcovpX,Y q, σXY .eσXY “ 0, K¡X �Y Ø�'.5: Æ���3, ÏǑ

2pX ´ EXqpY ´ EY q ď pX ´ EXq2 ` pY ´ EY q2.O�úª: covpX,Y q “ EpXY q ´ pEXqpEY q.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

½n5.1. b�X, Y ����3, K¡
pcovpX,Y qq2 ď varpXq ¨ varpY q.y: evarpXq “ 0, KX ” c, u´covpX,Y q “ 0.evarpXq ą 0, Kgptq ��Oªď 0, Ù¥

gptq :“E ptpX ´ EXq ` pY ´ EY qq2

“t2varpXq ` 2tcovpX,Y q ` varpY q ě 0.½Â5.2. �0 ă varpXq, varpY q ă 8, K¡
covpX,Y q

a

varpXq
a

varpY qǑX �Y ��'Xê, PǑρXY , {PǑρ.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

½n5.2. (1) |ρ| ď 1; (2) X �Y Õá, KØ�', lρ “ 0;

(3) |ρ| “ 1 ��=��3a, b ��Y “ a ` bX.y(3): |ρ| “ 1 ��=�gptq ��OªǑ0, =�3t0 ��
gpt0q “E pt0pX ´ EXq ` pY ´ EY qq2 “ 0

ôY “ ´t0X ` EY ` t0EX.�`�5ýÿ(½n5.3): �0 ă varpXq, varpY q ă 8, K
min
a,bPR

EpY ´ pa ` bXqq2 “ varpY qp1 ´ ρ2XY q.���:Ǒ:

b “ covpX,Y q
varpXq , a “ EY ´ bEX.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

~5.2. ������Ý:

1

2πσ1σ2
a

1 ´ ρ2
e

´ 1

2p1´ρ2q
pu2`v2´2ρuvq

u “ x ´ µ1

σ1
, v “ y ´ µ2

σ2
.®k: µ1 “ EX, µ2 “ EY , σ2

1
“ varpXq, σ2 “ varpY q.

ρX,Y “ EpX´µ1qpY ´µ2q
σ1σ2

“ EX´µ1

σ1

Y ´µ2

σ2

“ 1

2π
a

1 ´ ρ2

ż 8

´8

ż 8

´8
uv ¨ e´ 1

2p1´ρ2q
pu2`v2´2ρuvq

dvdu.kév È©, v2 ´ 2ρuv ` u2 “ pv ´ ρuq2 ` p1 ´ ρ2qu2,

‹‹ “ e´u
2

2 ˆ
ż 8

´8
ve

´ pv´ρuq2

2p1´ρ2q dv “ e´u
2

2 ˆ
a

2πp1 ´ ρ2q ¨ ρu.2éu È©,

ρXY “ 1?
2π

ż 8

´8
ρu2e´u

2

2 dx “ ρ.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�


