PR BEHET (97T) Bt 34: BRERSBEREN

Byt 34: €8BRLBEREDMH
(&K §5.1, 5.2)

BEE (EE S EE R SR BN, 10

(1) i 52 RERHIER, ME—E& A (ace) #H—
iR ANBE (face) WIZEH-.

(2) BR—EBYTHNEFRR, 585G A (—8&
THIEE n) HEH B (AFH y) HIKE.

(3) BE—-EENSHETE, WIHER-YFES R
SRS ERRIRE.

(4) HHEERINE, EENER: EIGAEERIRE
WY1, Yo, .. Y, Brn—BER n HEEEHRERR
frw, EFAE n AREE (B EEE) K
—EAR n HERRE (B fi—A, BHEHE n
HERENRFE). M- ERRNESATRK n HE

H (Y1=v1), Yo=192), .... (Yn=1yn) HY
E, gt
(Y1 =1, Yo=9y2, ..., Yn = yn)
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(yla Yoz, - -+, yn)
FIRF, BHEERIRAFTENE RIS, SHREIE
HIRKZE RS LB, Wt HRHRET %% B A0
—FBEFENR.

ZEFE R B E A HF RV R A ZZE b, A& — E A
ERYET, RIGAZE[H
{36 fEHAE}

= {(y1,92) :y1=1,...,6,yp=1,...,6}
AT FIRIBE B BT ] E RAEMBARZE S L

Yy (B8 FRIBLE
Yo (B ERTFRIERE
Y3 (BRER

Y, (EEEORE

—HEHENEREER: P y1=1,...,6,
yo=1,...,6,

S

P({f_‘*ﬂ%j:%i) — P(Yl — Y1, Y2 == y2)
) = —
— DPWi1,Y2) — 36
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WIEEEE (Tor) HEKE (bivariate probability
function), ¥ (=) HEEEEFEO MR, A

Z Z p(y1,y2) =1

y1=1yr=1

EAEEAT.

EE. 5 Y, Yo BTEEGEREY, Bl Y] B Y, 1
iy (_75 B E) BRAEERE (joint B
bivariate probability mass function, & joint
pmf)

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

Hih —00 < y1 < 00, —00 < yo < 00, LA

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

lll}l

. MEIEBENFEE, €288/ joint pmf p(y1,y2)
@E_@MI@?”‘J‘ (y1,y2) EEIERREZERBEMNE 1.

EHE5.1. # (Y1,Y2) ~ p(y1,vy2) (FREN, Y7, Yo
EEEHFEREEHE joint pmf & p(y1,yo)), Al
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(1) HPRFE/R y1, yo, p(y1,y2) >0

(2) IMBEERN p(yy,y>) WIS 1, JRAN,
> p(y1,y2) =1

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

Bl 1. %—@BEE 3 EkRe, BF 2 EEFERFENY
R E—REREMER. & Y1 = EZEBWEEE 1 WEE
H, Yo = EFWERE 2 EEH. 3Kk Y7 # Yo iy
joint pmf.

<> HPi=1,2,3, j =1,2,3, W& {i,5}
= 5 1 [HEZFERERE ¢, HE 2 HBEEERIERE
j. 1RE mn #, £ 3 x 3 =9 EAFAEE, HEEE

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

RRERE, B—HRARE SR TRt Re, SRR
1

5 X

9

{171} <~ (Yl =2,Yy = O)
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M 8 H
1
p(2,0) - 5
A2,
{1,2},{2,1} (Y1 =1,Yo=1)
e,
2
p(17 1) . 5
B
{1,3},{3,1} < (Y1 =1,Y>, =0)
A &
2
p(l,O) . 5
X5
{2,2} & (Y1 =0,Y5 = 2)
WA H
1
x1%,

{2,3},{3,2} < (Y1 =0,Y,=1)
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Wi
2
AR
{373} Aad (Yl — O7Y2 — O)
CIE-55s
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

FIEE B BRE R, Bho AR
AR mRREE, HEAER

Bk o TR i 2 B =
.

TEF. BEENREEEN Y, 8 Y, Efuke (e
8) oMiE# (joint (bivariate) distribution

function, &% joint cdf)

def
F(y1,y2) = P(Y1<y1,Ys<y2),

—00 < Y1 < 00, —00 < Yoy < 0
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Fll}l
iy

1. % vy, Yo BEEEE, B joint cdf

y1 Y2
F(y,y2) = Y. > p(t1,t2)

t1=—00 tr=—00

B 2. skl H, Yy, Yo 8 F(—1,2), F(1.5,2)
# [ (5,7).

<f#> 1RIE joint cdf WER, HIE,

F(-1,2)=P(Y1 < -1,Y5,<2)=P(®) =0

Ho s “EFESRIINE Y1 > 0 AiEl. &3, H1R
B DR R RERPE R BRI 1,

F(1.5,2) = P(Y1<15,Y,<?2)
= p(0,0) +p(0,1) + p(0,2) +

| A0 +p( D) +p(1,2)
= gtgtotgtet0=g

9
iz, AE Y1 H Y5 i’J/J\ﬁA&#B’\ 2. Eﬁl%ﬁ“
(Y1 <5, < 7)
T4, KT

F(5,7)=P(Y1 <5Y,<7)=P(5) =1
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s

F2.H1lB Y1 <2H Y, <2 # &

min(yy,y2) > 2
HI|

F(y1,y2) = P(S) =1
XA Y? >0 H Y, >0, %, &

min(y1,y2) <O

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

=t 3. TEEREE Y1, Yo BEEEEN, EERES
AR F(y1,yo) FEEEFE (JREI, —0o < y1 < 00,
—00 < Yo < 00) FEIE. BEESEWNT M.

TEf. RoEERERE Y] B Y5 By joint cdf &
F(y1,y2). HFAE—FEREHE f(y1,y2) EEHALHE
HY

—00 < Y1 < 00, —00 < Yo < 0
e BRI IR

Y1 (Yo
F(y1,y2) = / / f(t1,to)dtordty
— 00 — 00
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AR Y1, Yo BEEGEERREH, BB f(y1,v2) B
HESHAZEXKH (joint probability density
function, & joint pdf), LA

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

EH 5.2, (joint cdf HHE). =

(Y1,Y2) ~ F(y1,y2)
JREN, Y1, Yo H joint cdf & F(y1,y2), Al

(1) EEN y1, yo, EAFERENME (BKR)
F(—00,—00) = F(—00,y2) = F(y1,—00) =0

|ﬁﬁ%yaéfc—axoo)Eii@éf(—OOﬂm),%@%ﬁ
joint cdf HEZ,

F(_OO7 _OO) — P(Yl S _OO7Y2 S _OO)
= P0) (IEA&E4)
= 0
GipiN
F(—o00,y2) = P(Y1 < —00,Y2 < yo)

P(0) (EA#4)
O
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YY4
F(y1,—00) P(Y1 <y1,Y2 < —00)

= P(0) ([E&E4)

O

(2) EEES=RE (BR)
F(oo,00) =1
KN Yy B Y, B/ oo, #URE joint cdf BIE
%,
F(OO)OO) P(Y1§OO7Y2§OO)
= P(S) (1H%%£)
1

(3) HMEEW y1 < y; MUk yo <3, Al

F(y1,y3) — F(y1,v2) — F(y1,y5)
+F(y1,y2) >0

WREER, FAAFRNEEER

P(y1 <Y1 <yi, yp < Y5 <y5)
MAPREER 0.
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FEH 5.3. (joint pdf BHE). #

(Y1,Y5) ~ joint pdf f(y1,y>)

(1) HFEH y1, yo,

f(y1,y2) >0

(2) FEHERE RS 1, K,

/—OO /—OO f(ylayQ)d’y]_d’yQ =1
KERE joint cdf WWHEELIK joint pdf BIEE,

1 = F(o00,00) = /_O:O /_0:0 f(y1, y2)dy1dy>

[

- 4. HEER a1 < an, b1 < by, B joint pdf
f(y1,y2) Bl joint cdf F(y1,y2) HNER,

P(a1 <Y1 <ap,b; <Y <by)

= f(y1,y1) R [a1,a0] X [b1,bo] FHIEEE

bo rao
=/b / f(y1,y2)dy1dyo

1 Jaj

A
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JREN, BREEERESEE (Y1,Ys) BEFHE FHT—RE
RIBZRERHE joint pdf f(yq,yo) TEE FRIFES .

Bl 3. B—HuthR T aFEREE RS 1 55K
R, JREN, R PR EBEAR N EBANE e —ER, 1
B, 4 Yy, Yo SRISR T ERfE B ki B
EHA joint pdf

1, 0<y1£1,0<8y2 <1

fly1,y2) = { 0. HE

h——BEREE S/, Kk (@) joint pdf
fly1,y2) WEF, (b) F(.2,.4), Uk (c)
P(1<Y;1<.3,0<Y <.5).

<f#> (a) joint pdf f(yy,yo) B—HEEMNEAFFE L
BES 1 WATHEUEEGHFEES 0 BY/KHE B
£ ExR.

(b) 1B#&E joint cdf WEZR, DK f(y1,yp) HAR,

2 4
F(.2,.4) = /_OO/_OO f(y1, y2)dy2dyy

2 .41d p
= [ [ v

f(ylayQ) =1 E [07 2] X [07 4]
ERYEEE
= 1.([0,.2] x [0, .4] KWHE) = .08
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KEZED, =

F(.2,.4)

2 '41d ]
[ v
: 4
= /o (y2‘0>dy1

'2(4)d
= [0

(4|
(.4)(.2) = .08

(c) B4R 4, JREN, (Y1,Yo) BE—RBAREERER
H joint pdf f(y1,yo) EMIEE ERITES,

P(1<Y{<.3,0<Y<.5)
3 5
= /1 /o f(y1,y2)dyodyy

3 .Sld p
[ [ 1dyadyy

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

Bl4. 4 vi = BEEAHWLE, Y, = SBEGHNT
A (S EHASNE), o< Y, <Yy < 1. B

_J3y1, 0<y»<y1 <1
(Y1,Y2) ~ f(y1,y2) = { 0. HE
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JRED, AR, f(y1,y2) >0, H
/_OO /_OO f(y1,y2)dy1dyo

//R f(y1,y2)dy1dy>
LR i

0<y><wuy1
%%, B Fubini EEUAEE R BFRRE, A
—Jt (B8 EoERPUMTRERES, 7REN,

/_OO /_OO f(y1, y2)dy1dy?

1 ry1
= /o 3y1dy>dys

R:{OS?JlSl

/o

= /o [3y1y2‘ _ ]dyl
1

= 3ytdy
1

) y:f 0 =1

8 f(y1,yo) BEB—ME joint pdf. ARKEFNPE
S —FHRERERAR 1/4 HEE

<> REBEE,
ik = P(Y1 <1/2,1/4 <Y5)
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HIRE (Y1,Ys) BE—EBANBERERE joint pdf
FEREE FRES UK Fubini 8, ERXMEER

. 1/2 roo
Pﬁﬁ?z/_oo /1/4f(y1,y2)dy2dy1

MIREBET, f(y1,yp) EERESE

R 1/4<y;1 <1/2
| 1/4<y2<m

ERIEHIUE 3y, M5

AR

/1/2 y13 T
174 J1/4 Yyi1ay2ayi

= /11/22 [ ylyQ‘y _1/4] dy1

/11/22 <3y — —y1> dy1
3 11/2

Y7 —

2
A
14

C. 3) (1 3)

8 32 64 128

16 -12—-24+3 5
128 128

0y) |

A

- 5. HEE n BE.
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(1) BEBUBN: MAEERE (joint pmf)

P(Y1,Y2,---,Yn)
= PV =y, Y2=y2,...,Yn = yn)

Be ZESMKE (joint cdf)

F(ylay27"'7yn)
= P(Y1<y1,Y2<y2,...,Yn < yn)

Y1 Y2 Yn
> > Y pltato,tn)

t1=—00 to=—00 tn=—00

Mz A

(Y17Y27 S 7Yn) ~ p(ylay27 SR ,yn)
ﬁ

(Y17Y27°°°7Yn) ~ F(yl,yg,...,yn)
KN

(2) E@EREN: UBEEERE f(y1,y2,...,yn) T
j\jfl“- (Y17Y27"'7Yn) ;EE%[E (ylay27°°'ay’n) l}ﬁﬁ
HURRZR, 3 B E

(Y17Y27"'7Yn) Nf(y17y27---7yn)
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= HRERERE MK (Joint cdf)

F(y1,y2,...,yn)
= P(Y1 <y1,Y2<y2,...,Yn < yn)

Y1 Y2 Yn
— / / / f(t17t27°°°7tn)
—o0 J—00 — 00
dty - - - dtodtq
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