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Abstract

The numerical characteristics of random variables are important concepts in probability theory
and statistics, which provide the key information about the distribution of random variables, and
are also a knowledge point that is difficult for students to grasp and apply. It is widely used in port-
folio optimization, market analysis, financial modeling, signal processing and other fields, and plays
a vital role in solving practical problems, however, students often feel helpless about this kind of
practical problem, the reason lies in the concept of “knowing it’s so, but don’t know why it’s so”,
making mathematical concept out of touch with reality. Based on the teaching materials of
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probability theory and mathematical statistics, this paper analyzes the practical significance ex-
pressed by several important numerical characteristics of random variables, so as to make them
correspond with life and reality, to achieve the purpose of application.
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2.1 EHEREHEBBEE
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Gf (gi)AXi 5
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AL, WER D ESG B X BuEsis, Aty

E(X):J'j:xf (x)dx .
SEX 2 [1] [2] R ESERBENAE R X MR ER f(X). %fﬁ(%ﬂﬁjj:xf(x)dxé’éﬁqﬁﬁﬁ, T FR
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Table 1. The probability distribution of the random variable X
= 1. BRI E X ES T

X 8 9 10
P{X = K} 0.2 0.6 0.2

Table 2. The probability distribution of the random variable Y
F 2. WEHER Y BBEES

Y 8 9 10
P{Y =K} 0.1 08 0.1

SRAFE(X)=E(Y)=9(3F) o 0 BABIELA 2 0 /R th S R T, F R O A LR T o
b R B b T T, B0 Ao O B0 B AL MR EE
1) BHLAE R A 5 0 L BB BT 48 o X 54 3
(8-9)x0.2+(9-9)x0.6+(10-9)x0.2=0 .

XPY tHEA . Ry BE SN GRS, SRR B 1 T R R
2) e R IE R AR A, SR BE LA B U S A BE A B AR 2 R A IR 35, (R A
AT E R AME .
3) LG LA EWMARYE, HTEE RN MERL, MARLME 2/, B82S EUE S
WIRAEAE “Z7 BP0 PIECEY, X X, Y 1515 2
(8-9)"x0.2+(9-9)°x0.6+(10-9)° x0.2=0.4 ;
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QAT A, 2 A S
RS 3 [3] [418 X BB, #E[X-E(X)] 41, WHIA X K7, ik D(X), &
D(X)=E[X-E(X)] -
B D(X) MBI R X (ARSI, itho(X).
VE 1) HRE X, AR X R g (X ) =[ X —E(X)] IECEIE, BTOEE] A X
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%, idfEcov(X,Y), &P

cov(X,Y)=E[(X—E(X))(Y-E(Y))]-

T D) “HrET ARRIEK: P B “PET RE. X 7R (X —E(X)) 5 (X —E(X)) 1
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cov(X, X )=E[(X =E(X))(X —E(X))]=D(X)-
ZN%MN)%:%%WE%MQE,ﬁ%AﬁﬁﬁﬁP{=mN=wﬁmw i j=12,, W

cov(X,Y) ZZ[X —E(X)[y;-E(Y)]p;

i=l j=1
(X)) R e N A, HMREE N f(xy), WA
cov(X,Y):j_;wJ'_;w[x—E(X)][y—E(Y)}f(x,y)dxdyo

3) 772 cov(X,Y ) RHik X 15 Y Ltk RIS MR
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5. HXRH

TERT R P 5 22 ] DA RN LA & X 5 Y 2 (i 2 M 00 R 1958 55 , [ A vl J1 4 A 2 2 A
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cov( XY )=E(XY")-E(X")E(Y")=E(X"Y")
z%} E(X) Y- an E[(X -E(X))(Y~E(V))]

Jo(x) o(v) JD(x)P(Y)
_ cov(X,Y)
JD(X)/D(Y)

5B S [7][8]8E(X,Y) N MR RE, BhJ5 2% cov(X,Y)f#4E, H D(X)>0, D(Y)>0, MIFR%(H

cov(X,Y) . . - .
——L_CNBENLE R X 5 Y MMERXRE, 101 py, o B
JD(X)D(Y)

_ cov(X,Y)
P X))
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fR: WX, BRAFINE i NS RE G LRENGE, T

X a a-b

P p 1-p
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87510 1200 J6; #AE 1.2 3 2 SN 2 N IR, 7 DLERE, s m] SH4EE 2R 400 Jos A AEfE
2 J3/NRFEL B IR, A B S5, RiZA a & HEE S P2 3RR .

ST X BRI BENLAS R ToHE TAERE X, & S LA AR RRNE Y. kN EY, X
AR, Y 5 XAAEE R REH.
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f#: R

-1200, 0< X £1.2;

Y=g(X)= 1200, 1.2< X <2;
1600, X =2,
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U, W EEAEG, HRAKME A 0.2, 0.7 A1 0.1 Bl e, %R & INNEE B~ X (1
JC) AR R ML UL 2 Y (5 T8) 53 A 43 530N -

X 11 3 -3 Y 6 4 -1
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