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Chapter 4.

X ( ) (finite) (countable)
(discrete)
(continuous)
" ( ) 1 ’ )
( 1 1
)
?
(histogram) , (Gaussian , t- )
?
1)
(2) h(X1, X150 Xp) (parameter)
( CLT )
4.1 (distribution function)
(DEFINITION)
X (probability distribution function)
(cumulative density function) F(x) ( ) F(x)=P(X <x), for -oo < x <o
F(x)

F(—0)=0,F () =1

F(x) (non-decreasing) A X <xy, then F(x) < F(xy)

F(x) £(x)
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3@2\% EXAMPLE 4-1

=

X ~ Binomial(n=2, p=0.5) F(x)

0,x<0

Fo o [40Sx<L o se -
= X
3/41<x<2 P i o

1Lx>2 o

1/4 9

(DEFINITION)

F(x) X

F () £()
(0 =4 F(0)

) F()

f (x) = 0 for any value of x

T fodx=1

—00

P(a< X <b)=F(b)-F(a)

\\C;\&O EXAMPLE 4-2 2)

X f(x)=3x?,0<x<1 F(x)

0,x<0
F(x)= x30<x<1
1Lx>1
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@\g& EXAMPLE 4-3

X f(x):cx2,0sxs2
c . F(x) . P@Q<X<2
c=3/8
F(x)=x3/8, 0<x<2
718
Pla< X <b)=F(b)-F(a) f(x)
a b
@ HOMEWORK #9-1 DUE4 14 ( )
S8
X f(X)=cx,0<x<2
c
F(x)
F(x) Pl< X <2)
=<
@;Z HOMEWORK #9-2 DUE4 14 ( )
S5
0,x<0
x/80<x<2
X FO)=| ,
x“116,2<x<4
1,x>4
f(x)
P(X >1.5)
P(X 21| X <3)
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4.2 (Expected value)
— mean( u, X ): E(X)
(= variance(o?,s?): ( ) E(X —E(X))? =E(X?)-E(X)?
™ standard deviation( o, s ):

(pdf) : (E(x%))

(Empirical Rule, £2c0, 95%) Tchebysheff's inequality( P(| X — u¢|< ko) 21—%)
k

( )
(DEFINITION)
(. X (expected value)  E(X) = [ xf (x)dx
- X 9(X) E(9(X))=]g(x) f (x)dx
O g(X)=(X-E(X)? , g(X) X
(THEOREM)
(1) c E(c)=c

(2)E[cg(X)] = cE[g(X)]
G)E[91(X)+ 92 (X) +...+ gk (X)] = E[91 (X)]+ E]g2 (X)]+...+ E]gy (X)]

PROOF obvious

SV
4L HOMEWORK #9-3 DUE4 14 ()
@{?j

X y7, o2 . a,b

. E(aX +b)=au+b and V(aX +b)=a’c?

%@\E/;‘% EXAMPLE 4-4

X~ f(x)=1/259<x<61 X

60 /0.333
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3@2\% EXAMPLE 4-5

=

X~f(x)=@/2)x20<x<1 W =(5-0.5X)

4.8/0.039

=2
\\\\}7 HOMEWORK #9-4 DUE4 14 ( )
%{{;j

f(x)=2x,0<x<1 X
E(X),V(X)

W =200X -60

4.3 (Uniform Dist.)

8:00 8:10 10

(DEFINITION)

X (0,,6,) . X pdf
X (61.62)

1
f(x) = O, <x<0 f(x)
(%) o, —0; d 2

NOTATION| X ~Uniform(6y,6,)

In SAS: PDF(UNIFORM', %, 6,, 0, )

6, =06, =1 (random number)
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(6, —61)°

=00 = 12

» V(X)= C )

01 +02
2

@\?ﬁ% EXAMPLE 4-6

30 . 5

1/6

@&9 EXAMPLE 4-7 )

X ~Uniform(50,70) P(X > 65| X >55)
1/3
Qﬁ HOMEWORK #10-1 DUE4 19 ( )
S
Ry
X ~Uniform(6y, 6,) Ex)=tb v(x):%
S
=S HOMEWORK #10-2 DUE4 19 ( )
%;ﬁ;&
=
markerA B
@ B A
(2) A B 3
(3)3 B
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