8 (105T) BT 34 SBERSEREEANT

T 34: EBEARSBERESM
(K §5.1, 5.2)

hnaf
L1

BEE (EE S EE R SR LB, 10

(1) H 52 R —RE, fii—& A (ace) #H—
R ABE (face) HIZEH-.

(2) BEZ—EBYTHNEFRR, 585G A (—8
FHEYIHE n) BHEA B (AFE y) IRE.

(3) HE—-EENESEEEE, WIHER-HE5ES
R EEERRIRE.

(4) HMEFERME, EENER: FRIGAEETH
AR, W Y1, Yo, .., Yy BR—EEN n {EEER
BRURER, EMATARE n ANEBE (B EE8E)
g—EAR n HEREE (B #—A, BEHE
n HIEERRFE). H—REFRRINEAUERR n #

2 (Y1 =v1), Yo=1y2), ..., Yn=1yn)
PIAc5E, WECH
(Y1 =wy1, Yo =92, ..., Yn = yn)
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(yla Y2, - -+, yn)

FIfF, SR HEERBAPTINE RIS, STRIRE
EI’JT&LZAE%% FLLERY, W B RE %8 BRI AR
—FHRNK.

ZERE R B e MR R AZERE b, s — A
ERBT, R ZEH

{36 (A4}
= {(y1,92) y1=1,...,6,yp=1,...,6}
AT FIRRE B B ] E REIVEAZEM S b
Y7 (F—E®FHIEE
Yo B T FHIEE

Y3 g i gl

—EEHIBERER: 8P y1=1,...,6,

S

y=1,...,6,
PE—tA%) = P(Y1=uy1,Y2=1y2)
2 oy ) = —
— PY1,Y2 36
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WIEEEE (o) HEKE (bivariate probability
function), & (=) MHESEZEGEWN MR, B

6

6
> > plyr,y) =1

y1=1y>=1

EAERAT.

EE. 4 Y, Yo BUEHMEREE Bl Y, # Yo 1
Bie (Zot, ¥8E) BEREEXKE (Joint B
bivariate probability mass function, f&§# joint
pmf)

def
p(y1,y2) = P(Y1 =y1,Yo = y2)

Hih —0o < y1 < 00, —00 < yo < 00, MiLA

(Y1,Y2) ~ p(y1,y2)
FRLZ.

Ar. MEESENHER, EEERN joint pmf p(y1,y2)
EETEMIQF?"J‘ (y1,y2) EEIERBZERBEMNE 1.

Y g

FEE 5.1, # (Y1,Y2) ~ p(y1,y2) (FREL, Y1, Yo
BEHEEREHEE joint pmf B p(y1,vy0)), I
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(1) HRFER y1, y2, p(y1,y2) >0

(2) IBEER p(yy,yo) BRI 1, JREN,
> p(y1,y2) =1

(y1,y2):p(y1,y2)>0

Bl 1. %—@BEE 3 EkRE, BF 2 HEEFETRRY
R EE—RER G AR, & Y7 = EZBUGERE 1 B
H, Yo = EZFWERE 2 R, 3K Y7 # Yo iy
joint pmf.

<fE> ®Ri=1,2,3, j =1,2,3, 9L {i,j}
= % 1 HEEEEEWEE i, BHF 2 HEEEEENEE
j. BRI mn B, 1F 3 x 3 =9 EEARE, HEER

72 ]
S = [{1,1},{1,2},{1,3},{2,1},{2,2},{2,3},
{3,1},{3,2},{3,3}]

NRERE, AR e, BiRERER
1

z. X

9

{1, 1} <~ (Yl = 2,Y> = O)
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M 8 H
1
[EES
{1,2},{2,1} (Y1 =1,Yo, = 1)
L,
2
B,
{1,3},{3,1} < (Y1 =1,Y> =0)
A I
2
XN
{2,2} & (Y1 =0,Y5 = 2)
LI T
1
x1%,

{2,3},{3,2} < (Y1 =0,Y,=1)
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Wis
2
LUK H
{3,3} & (Y1 =0,Y>=0)
A& H
1

FrLL, joint pmf p(y1,yo) FIFIRK T 3&:

Y1
y> O 1 2

0 1/9 2/9 1/9
1 2/9 2/9 0
2 1/9 0 0

Rl BB R, WS R R A R P R B = |
Ao mRRE, HEXERNT.

ERE. HEESWEEEE v, B Y., EMWkE (28
) SfHEE (joint (bivariate) distribution
function, f&# joint cdf)

def
F(y1,y2) = P(Y1<y1,Y2<1y2),

—00 < Y1 < 00, —00 < Yo < 00
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Fll}l

+ 1. & Yy, Yo BB, A joint cdf

y1 Y2
F(yi,y2) = > > p(t1,t2)

t1=—00 tr=—00

Bl 2. #REI1 P, Yy, Yo B9 F(=1,2), F(1.5,2)
H F(5,7).

<f#> IRIE joint cdf BES, B,

F(-1,2) = P(Y1 < -1,Y < 2) = P(§) = 0
HA 38 ZEESAGLL IR Y1 > 0 sk, #3%, HiR
B e B R R E R B EE 1,

F(1.5,2) P(Y;1 <1.5,Y5 < 2)

p(0,0) +p(0, 1) + p(0,2) +

. 1;(1,01) -I-g(l,zl) -I-p(1,82)
~ 9toToToToT 0

iz, AR Y, 8 Yo B/NPEER 2, S H

(Y1 <5,Y,<7)

{15232 SO PS ]
F(5,7)=P(Y1 <5Y,<7)=P(S) =1
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L

- 2. BB Y1§2EY2§2, W, A

min(yy,y2) > 2

F(y1,y2) = P(5) =1
NHF YL >0 HY>, >0, % &

min(y1,y2) <O
HI|

F(y1,y2) = P(0) =0

—

=t 3. MEREH Y1, Yo BEEEEN, EEME S
MR F(y1,yo) FEEEFHE (JREN, —oo < y1 < oo,
—00 < Yo < 00) FEIE, BEEEEMTA.

TEf. RoEERERE Y] B Y5 BY joint cdf &
F(y1,y2). HFE—EREHE f(y1,y2) EEHLHE
HY

—00 < Y1 < 00, —00 < Yo < 00

Y1 (Y2
F(y1,y2) = /_OO /_oof(tl,tz)dtzdh
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AIfE Y7, Yo BBiEEERRER, BB f(y1,v2) B
HESHAZEXKH (joint probability density
function, fi# joint pdf), LA

(Y1,Y2) ~ f(y1,92)
KR,

T 5.2, (joint cdf BHHE).

(Y1,Y2) ~ F(y1,y2)
8B, Y1, Yo BY joint cdf & F(yq,vyo), Al

(1) BHEEW y1, yo, ERESEENE (BRK)
F(—00, —00) = F(—00,y2) = F(y1,—o0) =0

K& Y1 € (—O0,00) H Yo € (—O0,00), R IR
joint cdf HEZ,

F(—o00,—00) = P(Y1 < —o00,Yy < —00)
= P0) (IEH&E4)
= 0
Gip:N
F(—o0,y2) = P(Y1 < —o00,Y2 <1yo)

P(0) (IEA%E)
0
9 FABER TR
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Pk

F(y1, —00) P(Y1 <wy1,Y2 < —00)
= P0) (IEr&E4)
O

(2) EEESEENE (KBR)
F(oo,00) =1
K Yy, B Ys /B oo, BREE joint cdf BIE
&,
F (o0, 00) P(Y1 < 00,Ys < 00)
= P(S) (IE%45)
1

(3) HEEN y1 <yj MUk yo < y5, Hi

F(y1,y5) — F(y1,y2) — F(y1,95)
+F(y1,y2) >0
BEER, ERANFRNLEEER
P(y1 <Y1 <7, y2 < Yo <y3)
HORIPEER 0.
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EH 5.3, (joint pdf HHE). &

(Y1,Y5) ~ joint pdf f(y1,y2)

(1) HFEW y1, yo,

f(y1,y2) >0

(2) EREFE LGRS 1, 78,
/_OO /_OO f(y1,y2)dy1dy>, = 1
RERE joint cdf WHELK joint pdf HER,

1 = F(o00,00) = /_O:O /_O:O f(y1, y2)dy1dyo

A

- 4. HEER a1 < ao, b1 < by, R joint pdf
f(y1,y2) B joint cdf F(y1,y2) HIES,

P(a1 <Y; <ap,b; <Y < b2)
= f(y1,y2) EEHK [a1,ap] X [b1,bo] LAVER

bo raon
= / / f(y1,y2)dy1dys
b1 Jaq
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JREN, BEEERESEE (Y1, Ys) BETHE HT—1RE
HIERERE joint pdf f(y1,yo) FEMIE FRIFES .

Bl 3. Z—matiEs T EERSE—SER 1 R
A, JREN, KRR EREAEE N EBANEE R —E8, 1
BR. 4 Yy, Yo SBISBKTAIERRE QIR A AE A
GHH joint pdf

1, 0<y1<1,0<y> <1

fy1,92) = { 0. _ﬁ\%yl =T =2

Whi—Z—8ERMEEa0H. #K (a) joint pdf
f(y1,y2) WER, (b) F(.2,.4), Bk (c)
P(1<Y1<.3,0<Y,<.5).

<f#> (a) joint pdf f(yy,yo) B—HEEMNEAFFE L
EES 1 FKTEMUEHEGHAEES 0 /K HEIH
£, ExR.

(b) 1RIE joint cdf WER, K f(y1,y2) IR,
2 4
/_OO /_oof(ylayQ)dQQdyl

2 .41d p
= [ [ v

— f(ylayQ) =1 T:E [07 2] X [07 4]
ERIRER
— 1.([0,.2] x [0, .4] W) = .08
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NEEES, &
F(2,.4) = /02 /0.4 1dy>dyq
2 4
= /o <yz‘o>dy1
2
= "4y,

(A
(.4)(.2) = .08

(c) Bt 4, RAN, (Y1,Yo) HE—EBARNEERER
H joint pdf f(yq1,vyo) EHIEE EHES,

P(1<Y;<.3,0<Y5<.5)
3 .5
= /1 /o f(y1,y2)dyadyy

3 .51d p
[ [ 1dyzdys

1-([.1,.3] x [0,.5] WHER)
1-(3-.1)(5=.1

Bl4. 4 v, = BEEAHENLE, Y, = BEGHIT
A (A RARTE), Il 0<Y,<Y; <1. B

O<y<y; <1

HE

(Y1,Y2) ~ f(y1,y2) = { gyl’

13 PRBER R T IREE



8 (105T) BT 34 SBERSEREEANT

JRED, AR, f(y1,y2) >0, H
/_OO /_oof(ylaQQ)dyldQQ

= //Rf(ybyz)dyldyz

L o [ 85K

R 0<y; <1
1 0<y2<u

B, B Fubini EELKEE R AIFRRE, B
—7t (BB BoERUWTHERS, /A,

o0 o0
/ / f(y1,y2)dy1dyo
—00 J—00

— /1/y13 dyod
— o Jo yi1ays2ayq

1
v1
3 ]d
/o [ylyz(yz ol @Y1

|

W
<
=N

S
<
[

W f(y1,yo) MEEE—E joint pdf. FKEFNNEE
w—PHREEEARSE 1/4 .
<f> RIFEE,

ik =P(Y1<1/2,1/4 <Y5)
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HiRE (Y1,Ys) BE—EBANEEERE joint pdf
RS FRIRES LUK Fubini 8, EXHEER

. 1/2 roo
Frsk = /_OO /1 /4f(y1,y2)dy2dy1

SURRETR, f(y1,y2) EERESE

R 1/4 <y <1/2
' 1/4—<iy2 < Y1
FEEARE 3y, W&

Y
Fisk = /1 1 /43y1dy2dy1

- /11/12[ 2, —1/4] i

1/2 3
— 3y — = >d
/1/4(y1 A1) dvt
3 1/2
_ .3 29
s 8y1\1/4

(1 3) <1 3)

8 32 64 128

16 -12-2+43 5
128 128

Ay

- 5. HEE n BE.
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(1) HEBBT: MAEEEHE (joint pmf)

p(Y1, Y2y -, Yn)
= P(Y1=vy1,Y2=192,...,Yn = yn)

Bhe ZESMKE (joint cdf)

F(y17y27°°'>yTZ)
= P11 <y1,Y2<9y2,...,Yn < yn)

Y1 Y2 Un
>> Y pltto,. . tn)

t1=—00 tr=—00 tn=—00

Mz

(Y].?YQ? s 7Yn) ~ p(ylay27 s 7yn)
ﬁ

(Y].)YQ)"')YTL) ~ F(y]_,yQ,-.-,'yn)
KL

(2) ﬁ‘%'%fﬂ L/{H% _/[_'J?]%[ f(y]_?yQ,.”,yn) EFEE
(Y]"YQ’""YTL) E%E (917927---7971) I}ﬁiﬁ_
R, ILE

(Y17Y27"'7Yn) Nf(y17y27"'7yn)
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HHEEMWE RESMHHE (oint cdf)

F(y1,Y2,---,Yn)
= P(Y1<y1,Y2<92,...,Yn < yn)

Y1 Y2 Yn
— / / / f(t17t27°°°7tn>
—00 J—00 —00

dty, - - - dtodtq
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