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5.1 0000 (random variable) 0 O O O O (probability distribution)

gbobd oobodbboobboboboobobbooboboobboobbooooboaon
ggbbobuoggobooooobobobbooobobbobooooobobooooobobobod
gbooo XxXogood

gboooboobobbo XxXxoobooobooo
goboobooogn

1 1 1
PX=1)=—-P(X=2)==,--- ,P(X=6)== (1)
6 6 6
oooooooood
ogooooooao
p120,p2 20, ,ps20,p1 +p2+------ +ps =1 (3)

gbood XoOoboooobooobooboboobooobobooboobbooboooobo
gboobooboobood

5.1.1 000 (discretetype) 0000000000

00000000 (probability distribution of discrete type) 0000000 {xy, @9, ----- 10O
gboobooboo Xooobooboobooboooboo

P(X=a) = f(r)  (h=1,2,--") (4)

0XO0O0oOoooooofo (3)oboooo
fle) 20,  (k=1,2---) OO0 > flax)=1 (5)
k=1

ooboobobobo fOoobOoOobOoOobOooobbooobooobboObbooDbboOoDboog
gobbooboooobbbooooooboooobbboooooboobo

f(a:k)DEID:EkD 0000 f(:zc)l]l]DDDDDDDDDDDDDDDDDDDDDDDD x0000 f(:c)z(),
00 Y f(e)=10000
xT



00 (random number, random digits) 000 90000000000000000O00O0O00OO
goboooooooooooboooooooooooooooooobooooonoood
oboooooooooobooobooooooooooboboon

(i) 0000 (0ODD 9000000 DOOODODOOOO0OOOODo0.1)

(ii) OO0 OD0ODO0O0ODODO jO0000O0O0O0ODOODOOOOO0)

5.1.2 000 (continuous type) DD OO ODODOOOO

0000 X0O0O0O0OO0OO0OO f(z0D0O0OO

Pla<X <b) = / f(x)dz (6)

0000D0D000X0O000000000000X000000000000000000
0o0@)00o0o0

000020000 f(z)20, OO /mﬂ@mz1 (7)

0000000000 f(z)0 XO0O00O0OOO0 (probability density function) 0000000
0000000000 XO f(z)0000000000X0 f(x)000000000

000000000000 0O0ODOOO0

Plx S X Sax+Ax)=f(x)- Az (Az00) (8)
godd
O00e=000000

gogbbobuooggoboboooobobuooobobbodooobbbboooon

Pa<X<b)=Pla<X<b)=Pla<X<bh=Pa<X<b)

gobggbboboogobbooooboboooon

gogbbobooodgb. goobbbuoobobbbooobobboo



0000 (exponential distribution) A >0000

xe (z20)
@) = { SR (10
00000 f(z) 200
/_OO f(z)dx = /000 e Mdr =1 (11)

gbogoboobobbobbooboobooboooboobd

b
PlasX<b) = / e Mdx

—b
= —/ eldt (t = —\z)

Aa
—b
- [et] —a

= e M e (12)

gogbbobooodn
gboooooooooboobuobo xXgboboobobobobobobobuoboboboo
gobbbuoodgbobbooodgbboboooobbbooooboo
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.00

i 20 25 36
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0000 (uniform distribution)(000) 0000 [0,b)]00000000000000000
00000000000000
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000000ol00000000oooooooo

] 0<z <)
fla) = { 0 (x <0,z >1) (14)
Jitx)
rFy
O 7 *

02 00[01000000000
U

00 [0,1]000000000000000 (uniform random number) 00000000000

5.1.3 000000 (cumulative distribution function,CDF)
0000 XO00O0OOO200000000 200000
F(z)=P(X < x) (15)

OXOobOhooooooooo
0000 Fl»)OOOOD fOOOO

:/;ﬂmm (16)

F'(z) = f(z) (17)

0000000000 f(z)0000000000000F(z)00 f(z)000000000
00000000000000000000000

0000 F(z)00

1) (@O0 0<F@ <1
(3) (DoOoD)O DO=zOe]l00D00O F(x+e)— F(x)
(4) (0DDO)O lim, o Fi(x) =0 lim, . F(z) =1



goboouooooon

[*_ fluydu= [*_0-du—o, @ <0)
F(z) = (18)
5 fwdu = [ e du=1—e 7, (x> 0)

goboobooooaoon

(0 (x < a)
F(r) =4 = (a<x =) (19)
! (x > b)
03000000000 U4 00000000000

5.2 UUOUOOUOObOOOO
5.2.1 000 (expectation)

000 0000 XO00O0000O00000000000000000000000000
E(x)0000

E(X)=) «f(z) (Coo) (20)

E(X):/oO xf(z)dz (0o0) (21)



XOoooooboobooobuoobooobo

00000000 0O ((9ooooooOo Xoooooooo

B(X) = /Ooxf(x)dx

[e.o]

= / T - e Mdz
0

1
_ 1 929
: (22)
000o000d0o0 0O(13)Uooopooo XOoooooooo
o) 1 1
E(X)—/ mf(x)dx—/ :c~1-dx:§ (23)
—00 0

000000 E0000000000000000
(a) E(c)=c

(b) E(X +C)=E(x)+c

(c) E(cX)=cE(X)

(d) E(aX £bY) =aE(X) £ bE(Y)

(e) E(XY)=E(X)E(Y)+oxy

5.2.2 0O0O0O0OOOO

00 00000000000000000000000000000 E(X)0000o0oo
X-EX)=0000000000000 p=E(X)0

EX—p)=EX)-—p=p—p=0 (24)
0000000000000000000000000000000 (X-p)?*0000,
V(X) = E{(X —p)*} =0 (25)

0000000 XO000o0O0oooooooooovX)zooooovxX)ooooooood
XO0Ooooooooobooooboo

V(X) =) (z—p)’f(x) (0oo) (26)

Ve = [ - s @oo) @0
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0000 000000 DX)=+/V(X)=0e0OOOXOOOOODOOOO
gooobvoobooobooboobooobo

(a) V(c)=0 (= B(*) = (B(e))’ = — &)

(b) VX+C)=V(x)
(= E(X +¢)°) — B(X +¢)* = (BE(X?) +2cE(X) + &) — (E(X))? +2cE(X) + ?))

(c) V(eX)=c*V(X) (= B(*X?) = (B(cX))* = E(X?) = (E(X))?)
(d) V(aX +bY) =a2V(X) + b2V(Y) + 2aboxy (0oo)
5.2.3 0O0OO

000 X00O000O0O000000EX -E(X)=000000
V(X - E(X)) = V(X)

(= B{(X-EX)}-(B{X-EX)})’
= E{X?’-2X.-E(X)+(E(X))*-0
= E(X?) - 2(E(X))* + (BE(X))"} ) (29)
0000000
X00oooooo
1
= wa{ — E(X)} (30)
D000000X' =X-EX)00000
E(Z) = 0
1
( = 0 E(X - E(X)) )
V(Z) = 1
1
( = W'V(X—E(X))
_ VX))
_’Vﬁa) (31)

gogoo
gbogboboboboobbobboobboboboobooboobooboooboobd
gbool1booboobooboobobbobbzbobbooboooo
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5.3 00000 (moment) O
00000000 (moment generating function)

5.3.1 00 (O0OO0OD0O)(skewness)
gobbboooobbbooobobobboooobooon

a0 = B(X—p)/o’
— (B(X®) - 3uE(X?) + 24 ) /o® (32)

gogoo
e a3 >0000OOOODODO
e a3 <00 DOOOODODODO

e ;|00 00O0DOODOO

5.3.2 00O (kurtosis)

gobbobuogoobbbooobobbbdgooobobogo

o = E(X—p)'/o’
— (B(X") ~ 4pE(X?) + 642 E(X?) - 21" ) /o (33)

gboboooooboboboobobobioobubd ap=3000000a,—30 X0OUO
000000 (8000 (coefficient of excess)) 0 O OO

e oy —3>0000000000D0OO00O00O

e oy —3<0000D0OUOOODODOUOOOODODOO

5.3.3 U000
0000000 EX—w)'00000000000000000O000OO0

pr = E(X7) (34)
00X0O(000000)00(00000)0000 (00)000o0
pp=EX—p)" (0000 =EX)) (35)
00X0O (00O (00)0000)y00(00000)000000

ar = BE{(X —p)/a}" (36)



O0X0Or-r00(00000000)00000000o0g

po=1, =0
m=EX), uy=V(X) (37)

U0 o0 O0D00O0O00000 ;0000 bobooogbbbooad

5.3.4 U0O0O0OOOOUO

ggggoobbbbbbbbbbbtbddoooooooooobbobbbbobbobb
O0000000000000O000000o0ooo(oooo)o

Mx(t) = E(e") (38)
goooooooon
Mx(t) =Y e f(x) (0oD)

MX(t):/OO e f(z)dzx (0oo)
- (39)
00000 (37)00000000000000000000 000000000
My(0) =1, MJ(0) =po,  M;(0) = p, - (40)
000000000000 000000-000000
M(0) = pr (41)
0000000000000000000

gobboboogboboood

[e.9]

Mx(t) = e e dx
= A h ety
= )\/(0)\—75) (t<AODOO)O
(42)
godd
M(0) = pn = MM =8l =1/, M(0) = po = [A-2/(A = 1)’ = 2/(N?),
M(0) = pis = [(A+23)/ (A — o = 6/2,
------ MOO) = e = [0 7 o =N (43)

gobooboogn
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54 0000000000 (Chebyshev’s inequality)

O000e=D(x)000000000000000000O0O0OOOOOOOOOOOO
gbobodgbboobobuogbbuoobbuooboobooobooboooobooobobDb
gobbbooobbboooobbod
gboooboob xooooo

PIX —pl 2 ko) £ 1/ (44)

0000000O0p=E(X),e*>=V(X)0OOO(0O00000105000@MO00000085
0oooo)

5.5 UUouoogn

000Y =¢(X) 060000000000y = é(z), Ay = d(z+Az)—¢(z) 000 (Az, Ay
0000000000)00000002<X<2o+A20y<Y<y+Ay0000000
O000PysSYSy+Ay)=Px=<X<Sz+Ax)00000O
X,yoooooo f(z),9g(y) DODO0OD00O 8O0 g(y)-Ay= f(z)- AzOy=¢(x)0 200
0000000 (00D0)0Dz=9(y)000O00O0O0OOYDODOOOOO

9(y) = f(z)Az/Ay = f(z)(dz/dy) = f(e(y)) - |dp(y)/dy| (45)

Ooon

(1] 00000000000000000 (2004)

2] 00000000000 0OR/S-PLUSOOOOOOOOOOOOODO (2006)
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