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CORETIIFER (o-£ANE). MRZEM, BELHIR Y OEERERZ PS) ERTVWELEL LT, Ak
MICEHETE 2 X513 2 IcEREB L, flEREL RO E2F O, i MERE T2 22T
HIRZED TIEL W,

BELEY LT HAEE ¥ SR EOMR - st RKE) 2517 TH<,

1 HEXR
1.1 1838

FEAT L HRTHAR I L 2EELTH S,
QIRAHES (HAZEL HV5) £ L, Q OWIES ADVERTH S ik R P(A) Bbh 2851, P(A)
BEEAD TKEX) LART, ZORDROWEDZD 2, (1), (2) WEHTT, )

(1) P0)=0,PQ)=1TdHH, ERACQIINLTOLSP(A) <1
(2) HR Ay, Ay, Ag, ... BEWVICHER, $7hbb, i 4RO A NA =0 2l

P(AlUAQUAgLJ-'-) :P(A1)+P(A2)+P(A3)+
(3) FERABIZOWT P(AUB) = P(A) + P(B) — P(ADB)
(2) WHERMETH TRERMETD L, (3) RO LSRRI S, A, B,C, D BERTHIULX

P(AUBUC)=P(A)+ P(B)+P(C)—P(ANB)—P(ANC)—P(BNC)+ P(ANBNC)
P(AUBUCUD)=P(A)+ P(B)+ P(C)+ P(D)
—P(ANB)—P(ANC)—P(AND) - P(BNC)— P(BND)— P(CND)
+P(ANBNC)+P(ANBND)+ P(ANCND)+PBNCND)
—-P(ANBNCND)

DD LD, ERMN5OUEDHBGEDBEZICHEAITE XS,

(BROMWIY) HR A, B BMITH%LId. P(ANB) = P(A)P(B) LiEHi,
HE A B,CHMITH B L3, A, B,COED 2o Mh> P(ANBNC) = P(A)P(B)P(C) L Ed 5,
H5 A, B,C,D B THELE. A, B,C,DDYD3OLH (B2 D 2 Db M TH S 2 LICHEE) »
5 P(ANBNCN D)= P(A)P(B)P(C)P(D) £ &%,
5 O DGO D AR ERS NS, B ERE [PS], p.6 2BROC L,

(RHITESHEER) HR ABIIHLTPA) >0 ThHsrE, ADFTOD B ORI 35%Mf&HR%
_ P(ANnB) )
mBmy_—Fa773ﬁwto
BIRE 1.1 Q= {1,2,...,90} 2256—20F% 7 VX LERL, ZOED k DIEETHZ0EZ 5.
A ={kmeQmeZ} &5 5,
(1) P(Ap), k=2,3,4,5 2Rk,  (2) Ay & As P 2T, Fi2, Az & Ay BTN L,
(3) P(As|Ay) BRD X, (4) P(Ay U As), P(Ay U As U Ag) %3k X,

B: (1) P(As) = 1/2, P(As) = 1/3, P(A4) = 22/90 = 11/45, P(As) = 1/5.

1 1 1 1
(2) P(A2 mAg) 92 = 6 == 5 g - P(AQ) (A3) J: D A2 t A3 aizﬂio
#ﬁym@mAg:%¢é %_Pm@(Ag;bAﬂgM@@ﬁf@mw

*L[PS] I3REEMAFOME S, — P ERLE T, SIHIN203KY 2 FEFTI¥EIME, COBBETHERERL#T S (WS
BZTHEDDRATRALDED) HRIETTT,



(3) P(A3|A4):W:272. (1) P(43U Ag) = P(dz) + P(As) ~ P(A 11 As) = 5 43— = =
P(A451 A3 45)

P(AQUA3UA5):P(A21)+113(A31)+P1(A5)1 (AlgmAg,) P(AsNAs)—P(AsUA5)+

2 3 576 10 15 30 15
B 1.1 Q={1,2,...,210} 256—20F% 5 > X LEL, 20Nk DR THEIEZ S,
Ay ={kmeQ;meZ} T35,
(1) k 23210 O 51, P(Ay) = 1/k 725 Z e 2iERE &, 72, P(Ay) 2RD &,
(2) Ay ¥ Az PN EIRE, T, Az & Ay 3NN K,
(3) P(Ag|Ay) R X,
(4)

4 (AQUAgUA7), P(AQUA3UA5UA7) 2RO X,

(RREH) X HHEREHTH S LId
(X=a}), {X>a}), {X<b}), {a<X<b}

WERTHD, 2F W ZOMREDLNZ X TH?,
B X OFD 5 20805 Nl (N < 00) & L SIS (U T N = 0o LT 3) THoH L &, Zhi
1,00, LT B, B G I LT (X) OBIFE Elp(X)] %

N
> dlar) P(X = ay)

k=1

LEDB, T H(X) HEADRSOMEE L 5 L %13

N
Z (lk |P k)<OO

LR B @&%%x%%@t?‘% %72, E[X] % X O¥H, V(X) = E[(X — E[X])?] = E[X?]— (E[X])?
X ODW. o(X)=/V(X) % X OEERFEX VS, E8a,bicLT

ElaX 4+ b] = aE[X] 4+, V(aX +b) =ad*V(X), o(aX +b) = |alo(X).
WHERT %, afE&ERA L, V(X)>0,0(X) >0 ERT %,

BIRE 1.2 c 2 EBL T2, PX=k)=ck (k=1,2,...,N) =0 (Z0fth) o &, LIT%ERD X,
(1) B c (2) E[X] (3)V(X) (4) E[2¥]

N N
N
(2) BIX] =Y kP(X =) =S k2 = 2N3+ 1
k=1 k=1
N N
3) EX?Y =Y KP(X =k)=c) K= w V(X) = B[X?] - (E[X])? = (v iéN+2)
k=1 N aN+1k_:ll
(4) a# 1IHLTY df = —— : KHEET 2, ZhE alZo0THI LT
k=0
- N+1) Na—-1)— (@™t -1)-1  Na¥*! — (N +1a? +1
2 ke @17 B (17 ' (L)
N N N+1 _ N  \oN
ER¥|=> 2*P(X =k) = ZCZ: okt — N2 N(](VN:DDQ +D _ 4((]\;\[(;& 1)+ YV g
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R9RE 1.2 c 2 EML T3, P(X =k)=ck(k+1) (k=1,2,...,N) =0 (Z0ft)) o &, UFERD X,
(1) &8 c (2) E[X] ) E[(X+2)(X+3)] @V(X) (B)&EBYX (&8 FFEIEEOER)

Evbiby=k(k+1), co=kk+1)(k+2),di=k(k+1)(k+2)(k+3) T2,
cr—cr1=k(k+1)(k+2)—(k—Dk(k+1)=3k(k+1)=3b, &b

1 1 1 1
Zb Z* Ck — Ck—1) 3(01_CO+C2_01+"'+CN_CN—1):g(CN_CO):ch-

=1

00

Thbb. ik(kﬂ) - N(N“?))(N“) ey
B, d — dyy = dep & D Zk (k+1)(k+2) = N(N“)(J\;“)(N*?’) 5185,

=
(3) T E > 7% < AMICELNS Zk (k4 1)(k +2)(k+3) = N<N+1)(N+25)(N+3)(N+4) L
Xo (4) & E[( - 2)(X —3)] = g[)l@] —B5E[X]+6 %, (5) 1% (1.1) oM M7r T35 THLNS,
i’f Nzl(lﬂ)lal*l DAREEEMAVE, (FBEI=k—-1%2Ll%, ) O
k=2 =1

(FIBSHER D) 2 DOMBEEERZ XY 52 %, X DL WB2ME% a1,a2,...,ap, Y DL DF2H
% b1,bo, ..., by £ 3B, HEREZKOM (X,Y) 1THL P(X =a;,Y =) %%@Hhﬁ%ﬁtm\ Thre®
L7 Dz FR (HER) gk v, ik,

N
X=a)=Y P(X=0a,Y=b), PX=b)=Y PX=a,Y=1b)
Jj=1 i

Erhen XY OFLA (HR) e vd. B ¢z, y) ITHLT

M N
=33 laib))P(X = a;,Y =1b))

i=1 j=1
LRED D, KT,

Cov(X,Y) = E[(X — E[X])(Y — E[Y])] = E[XY] - EIX]E[Y] % (X,Y)0#H#  (1.2)

Cov(X,Y y ,
oY) = —SVEY) e v ot o 5, (13)
V(X)V(Y)
Bl 1.3 BoHic 1, 2, 3 DBFOEIrNIERBENZN S, 3, 2HA->TVW5, ZOKR»S 1HTORE
. Y, Y
RicELrNTWERT R 20 2h X X
(1) JHETCH DO & X, Y, ¥ L, 1 2 1 1 | 1 1 3 11
. 9 6 9 2 4 20 10 | 2
(2) D L & X5, Y, 2§ 5, ) 1 1 1|3 5 3 9 3|3
ZOLE (XLY)) L (Xo, Ya) OFF (15 115 115 110 210 1g0 510 110
IR FRIE ENENED X 512 3 9 15 45 | & 3 0 50 95 | F
R R 1 ~ 1 3 1
% Z G 5 v = G 5 o =
%5, Um\otb X, Xo0Y, & + 5 0§ 1 5 o E 1
Yo QFEASAREFL VD, (X1, 1)) (1) JEMETEMH (2) 1Tl
Y (Xo,Ys) OFMHERDRII R 2 Z e Wbh b, Fh TOL X,
1 3 17
E[Xi] = E[X3] = E[Y4] = E[Y2] = 1- *+2 TO+3 5*1*07
2y _ 2) _ _ _2.} 2,3 g 135
E[X\’| = E[X,Y = ElViY] = E[\x? =1 R R AT
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KD V(X)) = V(X)) = V() = V(¥ = (17)2 o

10 \10/ ~ 100
2 1 1 1 1 1 127
E[X;Y:]=1%2.2 4922. — 2. _492(2.2 Lz )= =
Rerg g T2 513 45+( g3 gt0 15) 45
127 17 17 61 1
X\ V) =—— == —— X, V)= —=
0 CovlXW) == =515~ Tg000 PV =5
1 9 1 3 1 3 289
B[XoYs] =12 = 422 — +3%2. — 4+2(2- — 43 —+4+6-—) = ——
[X2Y2] PR TR T ( 50 T3 10 t0 50) 100
289 17 17
J:D COV(XQ,}@)—@*TO'TO—O, p(XQ,}/Q)fO
&R B, |
M 1.3 HORD L% (X,Y) ORFGMZE R 5, Y
o 1 2
(1) X ORANE, Y OIS, E[X],V(X),E[Y],V(Y) 2k &, X
(2) E[XY],Cov(X,Y),p(X,Y) &k X, 1 % % %
(3) W = max{X,Y} OWEEI M, E[W] %R X, ) 1 1 1
6 4 4

I (R L IR B 70\ HERZSHE X, Xo, ..., Xon DIEREOXE A1, Ao, ..., Ay C RICH LT
P(Xl c A17X2 S AQ,"' ,Xm € Am) = P(Xl S Al)P(XQ c AQ)P(Xm S Am) (14)

%?ﬁf:j—t EN Xl,XQ,...,Xm 01&1’[1%%214\50 WJ 1.3"C‘\X2,YVQ éiﬁﬁf%%)o #75‘\ X17Y1 biﬁ?\ﬁf
E, FF Xy, X, Xow DHITTHAUT, X B o1, - o 1R LT

Elp1(X1)p2(X2) -+ om(Xm)] = Elp1(X1)]Elpa(X2)] - - Elpm(Xm)] (1.5)

B, FHZ, XY B THIUT

Cov(X,Y) "2 pixy] - Ex1EY] PLY pixey) - BIXIEY] = 0 (1.6)

YiB, Cov(X,Y) =00t =, XY IZHBTH 2 L5235, —HUIEMETH - THHL LIRS 20
TYICHEET S, 518, X=X —E[X],Y =Y —E[Y] £BL ¥, Ea,bITHLT
V(aX +bY) = E[(aX +bY — E[aX +bY))’] = E[(aX +bY)?] = ¢*E[X?) + 20bE[XY] 4 b* E[V?]
= a®V(X) + 2abCov(X,Y) + b*V(Y)
Y5 h, b L X,Y BEHETHIUS
V(aX +bY) = a*V(X) + b*V(Y)
DHALT B, 2 < AkkIC

m

VX1 4+ Xo 4+ X)) =) V(X)) +2 > Cov(X;, X)) (1.7)

i=1 1<i<j<m
M, FZ X, Xo, .., X, DN THIUR

VX1 +Xo4 -+ X)) = V(X)) + V(X)) + -+ VI(X). (1.8)

DAL %,



1.2 BEEBRERSH
WS OEEET 2,

i 1.1 Eh~rn—V YERRXZHF5 (¢f. [PS], p.44)o

x? " g
(1) 6w:1+x+§+”.+ﬁ+”.:230ﬁ7 (lz] < o0)
o ala—1) , ala—1)---(a—n+1) , _ > /a n
(2) (+2)* =1+aw+ —— a2+ + - 1:+~-—Z; L) (el <)
SSUNENEY (Z) G 1)"7'1,(0"”“) LED B,

ala—1)---(a—n+1)
n!

AR 1.1 2) TadPBEABDOL = (Z) = ERBEMBn>aTHHUL  a—1,...,a—

n+1@—oﬁ0T%ét®<ﬁ>:OK&60:ﬂib@ﬂiﬂ+wa=§:ch"tméﬁ\:hﬁﬁ

n=0

WOIHEMTH 5,

Bl 1.4 2| <12 LT (1—2)"? 2MEBREBTES,

ﬁz(ﬂ):'Q“ﬂy““a_”+d)=04W2*y“0“k0=(—wwn+1)&b\@)%mmag\

n n! n!
- G -2 n G n n,.n - n
(=02 =3 (7)o = 0 D0 = Y+ 1
n=0 n=0 n=0
=l4+az+22%+ - Fna" 4. O
N . 1 - N e -
FE 1.2 FHE oA o= ltee 2?4 = Zxk DELDFIDOINFLEZD 1 TH 5 Z L ITHER

k=0
SR A OEH (¢f. [PS], pA4T7, EH AT) ZHVHELEH T2 e TEREI/LND, T 5
W35 2 e TRIE 1.4 (1) FEEATE %,

BIRE 1.4 [z] <1 &, @8 1.1 (2) ZHVWTRE R,

(1) (1 . l‘)ig — Z w;pn’ (2) (]. - x)ié = Z 22(381)1!)2xn = Z (2:> (%)n
= n=0 : n=0

Bernoulli 5817 Be(p): AL A YRIFD X512, #R S (success) DL Z ZHERD p, #iR F (false) 23
2 BHERN q:=1—p 21T (Bernoulli HITE W5 ) Z#DIELITI, Tk &, MEREHM X, &
EEIBOFRITT S MR 1, FARZAUX 0 e EDIUE. Xi, Xy, - FHITRUAHIES. 2D
X1, X2, -+ % Bernoulli 3817 Be(p) IZATFHET 2 HERZEII 2 W, DI X, Xo,--- ~Be(p) e RTZ e d
%, ZOLE, FEIINLT

EXg]=1-p+0-(1—-p)=p, E[XI=1*-p+0* (1-p) =np, (1.9)
V(Xy) = E[X}] — (B[Xk])* = p(1 —p) (1.10)

WCHEET %,
ZIE5AA B(n,p): Bernoulli 1T Be(p) Z n BT L EFER S AR Z20KE Y 35 L

P(Y =k) = (">pk(1 —p)" k. k=0,1,...,n
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%%, ZOLEY IEB(n,p) KIES LW, Y ~ B(n,p) X3,
Xi,Xo,---~Be(p) 328, Y =X1+---+X,, ~B(n,p) BHLLTH S5, Th&D,

EY|=FEX:1+- -+ X,)=np VY)=V(Xi+-+X,)=V(X1)+ -+ V(X,) =np(l—p)

¥%%, 22T, (1.9) & (1.8), (1.10) 2,

& 1.5 Y ~B(n,p) ot &, ZIHEHZHWT, EY]=np, V(Y)=np(l —p) 2=,
%1534 Ge(p): Bernoulli 51T Be(p) ICBWT S AWIDHTHIT 22 TO F OHBEERE X T35k
PX=k=0-pFp k=0,1,2,...
Y7%B, TOLE X I Ge(p) IHED LWV, X ~ Ge(p) KT,

SEHGMOARITED 00 P(X = k) = LSBT 5. 7. FHEHIE 1.4 2 AV,

EX1=0- 1. 2. g2 e kd® R Falgb= P4 _
[X] p+1l-gp+2-¢°p+---+kg"p+ pq Y (k+1)qg T ,

YRED, HELg=1-—p¥ Ll HEDRD, BE141) X

= kk = 1)g"p "EPY )+ 2)g = L = T
k=2 1=0 (1—Q)

SEBFILV(X) = B[X(X —1)] + E[X] — (B[X))? = = +

BIRE 1.5 X,Y 3 TL DI Ge(p) KIS £ E P(min{X,Y}
O Emax{X,Y}] ZRD X, £/, P(X <Y) ZRD X,

f#:q=1—-—p 35,

P(min{X,Y} > k)= P(X > k,Y > k) = P(X > k)P(Y > k) (qu) :(

EoT, Pmin{X,Y} = k) = Pmin{X,Y} > k) — Pmin{X, Y} > k—1) = ¢ — >*tD = (¢>)*(1 - ¢?)
_ _ 2 _ 2

XD min{X,Y} ~ Ge(l — ¢2) % %DT. Emin{X,V} = = 1(i q2q ) _ &2 _p;). $7. R

X+Y =max{X, Y} + min{X, Y} TH 2056,

Blmax{X,Y}] = E[X] + E[Y] - E[min{x,v}] = L—2B3 P

p(2—p)
EJAN
P(X<Y)= iP(X =kY>X)= iP(X =kY >k) :iP(X:k)P(Y> k)
k=0 k=0 k=0

B 1.6 (1) X ~Ge(p) L. k,1=0,1,... 52L& REekdE,

(a) Pk< X <k+1) (b) P(X > k+1X>k) (c) B[tY] (0<t<1/(1-p))

(d) EX(X = 1)(X =2)]  (e) E[X?] (f) B[(X — E[X])*]

)

(2) X,Y AT X ~ Ge(p), Y ~ Ge(q) D %, P(X =3Y) BEU P(X > 3Y) &k &,



B D IHD NB(w, p): Bernoulli 347 Be(p) 2. S 28 a HHE S 2 CRIEST 2 & =, F BT 2
Y 35, ZOLE Y DL OEZEIZOL,... T, Y=kR22D&a+kBDORITTHRE S IRELE
DT a—1F, FIZkRIERTZLERDOT

a+k-1

P(sz)z( L

)pa(l—p)k (k=0,1,...) (1.11)

%5, ZZT,

k!
(el ekl py(e)

(a+k—1> _(a+k-D(a+k-2)-(a+Da

k!

Y5, ZONMEEDIHSN NB(a,p) W9,

FE 1.3 BHr ROV a >0 LTS (1.11) ZAVTAEDO ZIHN NB(a, p) IZFEFHKI N5,
Y ~NB(a,p) D&, k=1,2,... I LT

k(a—!—]l:—l) _ (a+l<;—1)(04(7{—5;)!2)--(04—&—1)04 _a(_l)k_l(—a—l)

Ebhg=1—-p¥I3L

285, 2ITHORIOEEZ =k —1 B, ROERIME 1.1 (2) 2HV,

AE 14 a AR THNL Xy, ..., Xy BT Ge(p) KHESHEREZB LY =X+ + X, 255k
Y ~NB(a,p) &5, Ko T,

1—
BlY] = BIX\] 4+ Blx,] = . r)
Vi = - _ _ a(l _p> 7EL
225, FHRRC (1.8) XD V(Y)=V(X))+--+V(X,) = = 5%,
RIEE 1.7 o % AR IR &7 WIERE LY ~ NB(avp) 350 k=2,3,... OF & k(k—1) (0‘ e 1) _
a(a+1)<—1)k—2(_k“_22) ERL. B[Y(Y —1)] 25k, V(Y) = O‘(lp; D) pme, %7 BffY] Bk &,
Poisson 731fi Po(\): A >0 &3 %, MERZRH X HIFAREIET,. Z ORI
)\k
P(X =k)= ﬁe** (k=0,1,...) (1.12)

THABND L X, 2 OWREM X 13 Poisson 47 Po(\) IZHES £ 05, MELL(1) kD > P(X = k) =1
k=0
AHES . Poisson AHEROGETHS £ 512, —ERHMEOTLOURE L 2R LEZA BN,



R 1.2 & ne NI LT, MERER X, 351 B(n,p,) KIES & F 5, 2T p, 30<p, <13
XU lim np, =X > 02T 52, 2Ot E, {X,} & Poisson 737 Po(\) ZEELTWS, BB, X

n—o0

MRIALT B,

lim P(X, =k) = %Te** (k=0,1,...)
B PO =) =1(1- 1) ( D I (VT e ) O

X ~ Po(\) I LT, BOME L1 (1) T

& )\kfl

7°°k)\k 7)\7)\ 7)\7)\00)‘l -2

S e M N
k=1 k=1 =0

BIX(X —1)] = ik(k ENTEAE i A
Z k! (k —2)! '

k=2

XoT V(X) = B[X(X — 1)] + E[X] — (E[X])? = A,

RISE 1.8 X,Y 3BT X ~ Po(A), Y ~Po(p) T2 % UTFeERDE, 22Lkn=01,2...k<n
r¥5,

(1) BIX(X -1)(X —=2)] (2) E[X?] (3) E[(X — E[X])"] (4) B[t

(5) P(XY = 0) 6) P(X+Y =n) (7)P(X=klX+Y =n)

B2 1.9 X,V 2T X ~ Ge(p), Y ~Po(\) ®& &, P(X =3Y) BXU P(X >3Y) 2k &,
RIF—BITH D LOMETH %,

BIE 1.10 52 0> 02 Ho T, |t| < § DL FHEREI X ORRFBED Mx (t) = E[e] < co ZififzT &
. Mx (1) 1& C= T MP (1) = E[X*e!X], k € N, £75 & &% Lebesgue OIVHERIC & D AFHTE 5,
FROIRED T, X @ cumulant BEIE A x (t) = log Mx (1) IZDWTUUTRRYE, 72720 p=FE[X] & L7

(1) Ay (0) = E[X],  (2) A%(0)=V(X),  (3) A%(0) = B[(X — n)?],
(4) AL (0) = E[(X — p)Y] - 3{V(X)}?
EYM Y =X-—ptBE Ax(t)=ut+logMy(t) ZEE L. (A () — p)My (t) = M (t) 28 =, /il

1294 7=y Y OARERVCRLOMS. 2 FMs. 3EMS 2 EET 3 BB ICHETEE T,
T 0% X OFMEREL T e &, AL(0)/03 #EE. AP (0)/0 #REL W,

FIRE 1.11 B 1.10 VT, X ~Po(\) D & E[X] =\, V[X] =\, E[(X = )\)3] = X BRE, 5612,
E[(X =\ &k &,

B HG(N, m,n): FOHICHKIK m H L FER N — m HORDB A>T W3, 255 nHOREK
DT 2OHKROERZ X 32, ZDLE,

() (i)
P(X =k)= %, max{0,n — (N —m)} < k < min{m,n}, =0 (Zo0fth)
(%)
n
min{m,n}
YRB, TO X ONTEEEMSH HG(N, m,n) 25, Z P(X=k) =1¥2%3Ztid (z+1)N~

()™ B IEEMEHOCCEMLED 28 v ok @{%ﬁz@%%ﬁ LEabERLDHDH, (z+1)N OEMK
D" DR —BIT 22 EHVTURES, X OFE, 7EERkDE720RD X;,i=1,...,n 2EAT 5%:

X — 1 1 FEICED H LBk R
Tl 0 i BHEHICHY HLEERDHA

9



NEFTXTIROHLTIHERZeEZ D . N HORIES N D55 i FHIRKTHLDE m- (N -1)! TH
Dy i #jITNL i, BEHSL ISR TH 2D  m(m —1)- (N —2)! TH325

m-(N—-1)! m m(m—1)- (N -2)!  m(m—

)

P(Xizl):T—N, PX;=1,X;=1)= N —N(Nfi)'
(oY A
E[X;]=E[X?]=1-P(X;=1)+0-P(X; =0) = %
E[Xin]:1~P(Xin:1)+0'P(Xin:0):m
m rm\2  m(N—m) m(m — 1) m 2 m(N —m)
=y (§) =T X =Y - () = ey

koT. X=X+ + X, &0 E[X] = E[X1] + -+ E[X,] = nm/N, (1.7) 2T

=SV n ot )
(N —m)(N —n)
NZ(N - 1)

N —m)(N —n)(N —2m)(N — 2n)
N3(N —=1)(N - 2)

%85, of. Bl(X - E[x]) = ™ O
R 1.12 1 225 N S TOHFEDP—OBEINT2I— FPEZE I REBTN KD Z, 2hET VX LIT—
iRz &2, Ero i ZBHOI— FXEINLEEEZ X; 55, 2o, UTERD &, &L
1<i,5,k,I<N &35,

(1) P(X; =k), E[Xi], V(X;)

(2)i#g, k£1LITRLT P(XiZk‘,Xj =1), E[Xin], COV(Xi,Xj), V(X; + Xs+ X3)

(3) P(min{X;, X2} > k), FE[min{X;, Xo}|

RO 1.13 ORRFIEEBBUEMERZ MO MFHEDOF EICERZ I D %, HlZF Lo 1.12 (3) DM
FHEZRD 2 & ZEENES L7125,

118

FIRE 1.13 X OO G2 HEIIFERBO L 2, E[X|= Y P(X > k) £85I Ent,

k=1

1.3 EHEERDH

R X OIS Fx(z) = P(X < z) L&D %, Fy(z) BEETH 2 L & X EEHERZM b
WH, T 2T FHCX DN ER 2B fx (z) DEEL T

Fe(@) =PX <o) = [ fxar (e
LREBLERELD, O fx(r) B X OEEMKL VS, 0L X,
fx(@)>0 zeR, o /Oo Feltydt =1
ERDILICHERT %, “XW B p(z) TR LT
Bl = [~ o)) da
CEDD, LIT, HEREZH X 1T LT Fy TX OB %E fx TX OFEBEBERITDIDL T 5,
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cr™l (1<z<e?)
0 (Z D fth)
T fx(@)=ca ! (1<z<e?), =0 (Z0ft), b£FT. XERd X,
(1) e (2) BIX] (3) V(X)

BIEE 1.6 X OHEREDS fx(z) = { DL E,

fi#: (1)1:/ fX(x)darz/ Sdr =2 ko7, c:l.
—o00 1 €T 2

c e? —1
(2)E[X]—/1 x-;daz— 5
e 4 4 2 2
2 o ¢, e —1 -1 et -1\ et -1
@ Ex= [ ot Car= S xo v =S - (S =5 o

RIRE 1.14 X OEEBED fx(x) =c(1 —2?) Y2 (0<x<1), =0 (Z0fth) D =, LIFERD &,
(1) &% e (2 EIX] (3) V(X) (4) X DN Fx(z) > b: (sinz) ZEHEE &,

i 1.3 (c¢f. [PS], p.12, ffifH 2.3) A > ~BE T(s) :/ e ™ dx (s >0) &
0

1
~— % BIHB(p, )7/ 2P 11— 2)  dx (p, g > 0) 12DWT MUTFAHLT %,

(1) (1) 1,F<2>
(2) T(s + ):sF()(s>0) Bz, BB IH LT D(n) = (n— 1)L,
) Bp0) = oD (9> 0)

51%15r(1)—fa;r()—19:()()75%%@ LTE 3,
FEBE oy = x(l — 1) \/ :c—f 75)434) = 4:&70)F':JODJ:4C YTHBZLICHFET DL

r(3) =rep() =2 [ W—x>dw=zéw<;>2=£ r(3)=1r()

i) F(%) - 21“(%) - 2\/j NG

BIRE 1.7 LLTOEERD K, 72720, v>0,a<b T %,

(1) /_O;e-?idm 2) /lbmdx (3) /Ogsin69d0 (4) /OOO (xfly dz

B (1) s = ;i LBy (—'—“fﬁ)—Q/oooeii dx—g/oooesx/%;smds—\/%r(;) = V2n.
(@)s=T""rncr (L—?zﬁ):/ol o 18(1_8>(b—a)ds:B(;,;) _ FF%); _

(3) t =sin20 £ B< ¥ (Hik)= 01 ; t(ti_t %B(; ;) F(;g;})é) - %%i\/;ﬁ - %
(4)t:%+1 LB (5@)—/01#(11) g_/olﬁ( 13 dt — (374)_r(13:)(1;)(4) - O

MR 1.15 LITOfE%RD X,
o] 2 - - mQ o
(1) / R ) / B2 —2)2dx  (3) / sin® cos* 0 df  (4) / (1 + ?) de
0 0 0 i

—kko0Ai U(a, b): FERZR X OFEREED fx(z) =

— (a<x<b),=0(F0fh) Dr =, X IIXMH
(a,b) Lo—kk710 U(a,b) IS W, X ~ U(a,b) ££T,
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BRI Ex(\): HERER X OBEERBED fx(z) = Xe™™® (x >0), =0 (Z0fth) D &, X 35
Ex(\) IS W5, BB IEER L D Poisoon FRAAM T 2RO L LTILL HushT
W3,

1 _Ew?
e 27 (—oo<x<o0) T

© @-w? -
e 22 dxr=11EF%
210 J o

EMSM N(u,02): peR,0>0r3 %, X OFEEEBD fx(z) =

2mo

HzohTwa e &, EEDH N(u,0?) 15 2 0vws5, Bl 1.7 (1) &b
bbb, R p=0,0 =10t &, N(0,1) ZEHEERIHE WV,

BB 1.8 (1) X ~ N(1,02) (0> 0) DL &, Z = % DEHEBII f5(2) kD &,

(2) X ~Ex(2) Dt &, Y = X2 OHEEE fy(y) ZRD X
(3) X ~N(0,1) Dt &, YV = X2 OEERI fy(y) ZKD ko
(4) X, Y 37T X ~ Ex(\), X ~Ex(p) ¥ L. Z=min{X,Y} £ 53, UTFERD &,
(a) E[X] (b) P(X Za+0b|X >a) (a,b>0) (c) P(Z>a)(a>0) (d) fz(z) (e) V(Z)

B (1) Fz(2)=P(Z<z2)=P(X<oz+p)= FiX(UZ‘f‘/i) &b

d oztp—p)? 1 z
fz(z>=@{wawm}:fﬂazww:me—f( o =\/—27*

2)P(Y>0)=1%D fy(y) =0 (y<0). y>0DL % Fy(y) = P(X*> <y) = P(X < \/y) = Fx(\/)
£ fy(y) = %{Fx(\/y)} - fX(\/g)%yflm 122,
®) PY>0) =150 frly ):0<y<0> y>00LE Fy(y) = P(X2<y)=P(—/F< X < \f§) =

Fx(/5) — Fx (=) £V fy(y) = 7{Fx(f)_px(_\/)}: \/%y—l/Qe—y/z

. (b) P(X >a) / Ae M dr =e M XD (5R)=

C e, () P(Z>a) = P(X > a,Y > a) PLE pix S ) Py > ) = e-Otwa,

(d) fz(2) =0 (2 < 0) FHISD. 2> 0D E fz(z) = i{ P(Z <2)} = (A + p)e” 0wz,
() V(2) = B[Z?] = (E[Z])* = 1/(A+p)? O

P(X >a+0)

(4) (a) E[X] :/0 e M dx = P(X > a)

— >/‘)—‘

RI%E 1.16 (1) X ~ N(p,02) 2 &, E[X]| =p, V(X) = 0? ¥, /. HEREK EEX],tc R, %
R Xk,
(2) X ~N(u,0%) D2 E, Y =X OBERK fv(y) ZRD K, /. E[Y], V(Y) 2R X,
(3) X ~U(0,1) DX ¥ Y = cos 2 X DEEBIE fy (y) 2R Ko
(4) X ~Ex(1/\) ot &, E[X"] (n € N) &k, E[(X — N3], E[(X — \)*] &k X,
(5) X ~N(0,1) D &, E[X?"]=(2n—-1)!(=(2n—-1)(2n—3)---3-1) (n € N) 2R,
(6) X,V @3HTe Hic U0,1) S e L. Z=max{X,Y} £ 3T53, UTFERD X,
(a) P(Z<a) (0<a<1) (b)fz(2) (c)E[Z] (d)V(Z)

MEREDIY EHS N(u,0?) OEEMED S

B3, SHEEARUER L 0> 0XDOWTHKILT b, BIZIE. N(u—to?,302) OFEEREEEE 2R
RDORXZH 5, -
/ e B dr = V27 - 302.

FkRIZ. KERS # >~ 501 T, ) OFERIED &

/oo 2@ e P dy = F(a)
0

(o3
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285, ZHEEARa>0,8>0 XL THHILT %, BRI, RESZETEITREE 25,
COX 5 IR AR ¥ LTI L T B AINICE 5 C LA A BB, PIAIE RO
BIRE 1.16 (1) E[e™X], (4) E[X"] ¥ (5) @A L TEA B4, 2N 5,
725 T, B): HERER X OEFEEDS fx(z) = %a)gawle*ﬁr (x> 0), =0 (20ft) O =,
X @3 =501 (o, B) IZHES v, X ~ (e, B) £ERT,

N KO Bnala,b): WEREH X ORI fx(r) = prma (1= 2 (0 < < 1), =0 (2

D) ¥ E, X FR—X51 BETA(a,b) IZHES W, X ~ BETA(a,b) ¥ £ T,

SEE 1.6 (1) F >~ D(L, B) 13385516 Ex(8) & —8F 3, T/, ~N—X 51 BETA(L, 1) i&— 5
U(0,1) TH3, 0D LIZBEEIE BT IUEHSHTH 2.
(2) BB 1.8(3) D X ~N(0,1) D ¥ = X2~ T(1/2,1/2) Db 3,

E&E 1.1 XD 3 200 MIIETERETF TRICEETH 2,

CHT AU D(2, L) ERCEEE 0 © 2 L L, (2 TRT. Xo,..., X, HIT N(0,1) 12
S eT2EE. X241+ X2~ 2. SHUSHERE 1.6(2) LHIE 111(4) 2 &R T 2.

{9 Y, ZEHTTY ~2, Z~N0,1) DL X, T = Z/\/% DHHEEEEn Dt BT VO t, T

K3, BREEMIC ¢, :N(O,l)/ % LET,

F5%: XY BHITX ~ 2, Y ~ 20L&, W=X /Y 04k EBE (m,n) O F 3L 00 Fn
TRY, M R = X /% vy

I 1.9 (1) X ~ (o, ) O & E[X] (c € R) #K X,
2)n>30Dr&ET ~t, DX E[T?] %Rk X,
(3) X ~ BoTA(a,b) D¥ ¥V = % DEEB fy (y) ZRDE. Fhb>20r & EY], V(Y) Ek

o (ZOY ORMEH 2BR=25MEND, )

. B« a1 —Ba B T'(la+c¢) TI'(a+c)
fz: (1)E[X]:F(a)/0 geta—le=8 dm:F(a) (ﬂ““ = B(CF(oz) (c+a>00k &),

EX =0 (c+a<0Dt ).
(2) Y ~ X2, Z ~ N(0,1) ¥ % 31775 Y, Z %ﬁjmezz/\/% rRED, 22 ~T(L 1), Y ~T(2, 1)

2 VA 3 n—2 n
kb E[T?] = E{YL/n} LA nE|Z?|E[Y Y @ FF((21)) (1F)(_12F()n) o
(3) P(O <X < 1) =14&D P(Y > O) =1. £oT fy(y)2: ()2(y < ()2)' y>0 LT Fy(y) _ P(Y < y)
1 1 ya—l

:P(XS%ZJ) =Fx<$> & fY(y):fX(lf_y (1+y)2 :B(a7b) (1_|_y)a+b'

<] a—1
IR 1.7(4) ¥ KR / :
0

N[—=

xT

dz = B(a,b) 2"E %, Th D,

1 ° y° _Bla+1,06—-1) a oy Bla+2,b—-2)  (a+1)a
E[Y]_B(a,b)/o (y+1)a+bdy_ B(a, b) b1 BV = B(a,b) b -1)(b-2)
_ala+b—-1)
gl V(Y)_—(bfl)Q(b72)' O

F9ZE 1.17 (1) X ~D(a,8) DL ¥ (a) E[X], V(X), (b) B[(X — E[X])?], (c) Ele=tX] (t > —8) # K &,
(2) X ~ BETA(a,0) DL ¥ (a) E[X], V(X), (b)# E[(X — B[X])?] ZRkD ko (8 ZFFEHHE 0 EE)
(3) X,V 3BT $12 BETA(L,b) 1265 £ & W = max{X,Y} OBEMEK fu(w) & E[W] 25Xk X,
An>40LE X ~F" Or % BX], V(X) 2K &,
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R DI AR OWFHEZ FHRICHENTDH 5, FEINSIZBIRIENT A T3 Fubini OE# 2 HH &
T 5o AEFHI ZIXWEEE OTERHE 1T sk / — - OffiE 5.14 2 /L X,

e 1.4 JFEERRZH X L p> 01T LT E[XP] = / ptPTIP(X > t)dt ¥ B, Filcp=1Dr &
0

X] :/ P(X > t)di £ 15,
0

14 ZRTHEREH
SEFRIRERZR Xy, ., X, ISR LT, R EOFAMBIRL f(21,..., 20) PEELT
P((X1,...,X,) € D) //ftl,tg,... )dtidty - - - dt, (1.13)

YREZLE. flrr,...00) % X = (X1,..., X,) OFESERRE NS, £/ 0L,

E[SO(XI, n / / 1‘1,..., (I‘l,...’,fljn)dxl...dzn

LED D, HOE Cov(X,;, X;) %2 (1.2) T, HERE p(X;, X;) & (1.3) LRRICED 2, 7. (1.13) &b

P(Q<X1<b / / / tl,tg,... )dtgdtn}dtl
Rn-1

L2006 X ORIEERR fr, &
le(xl):/.../ flzi,te, ... ty) dtg- - dt,
Rn—l
ThEznhd,

MHT USRI X1, X, .., X PHOLTH B 1D, 2 OB [ (01,02, - ,2,) BZNENO
HEEREE fx, (x1), -, fx, (zn) DEERE, Thbb

fl@r,mg, - xn) = fx, (1) oy (22) -+ fx,, () (1.14)
DMILT 2 Z e DB TH 2 Z e, PWIZMEDES (1.4) 2505 2 L IHEET %,
BIRE 1.10 (X,Y) ORIFEEREED f(r,y) = cry (0<y <z < 1), f(z,y) =0 (ZDfh) DL EZXERD

X,
(a) 8 c (b) P(X+Y < 1) (c) X OFEIEERE fx(2) ¥ E[X] (d) Cov(X,Y) (¢) P(Y +2X < 1)

f#: D:0<2<1,0<y<xr7353, M‘TD%:Cy—TIZEJ:LJ*%\_ o)

1—// fxydxdy—c//xydacdy—c/ dm/ xydy—fiDC—S

)B:z+y<1lt3sr DNB: O<y<2,y<m<l—yc]:b(DﬁB%xyqzﬁk.Tj"z) o)

1

1 1—y l 1
//fxydxdy—// Sxydxdy—/Qdy/ Sxydx:/ 4y — 2y dy = =.
DNB y 0 6

0<X<1_1okbfx )=0(x<0,1<z).0<z<1lDt=E
1

4

fx(2) :/ fx,y)dy:/ 8:1:ydyz4a:.E[X]:/ x4a:3dac:g
oo 0 0

1
(A PO<Y<D)=1&D fy(y) =0 (y<0,1<y). 0<y<1DEE fy(y) = / 8zy dr = dy — 4y,

1
E[Y] :/ y(dy — 4y%) dy = E[XY] = / xyf(x,y dzdy*// 82y dxdyfg
0
£oTCov(X,Y)=FE[XY] - E[X]E[ 225
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() Ciz+2y<1eF22DNC:0<y<ity<az<i(l-y) &b (5X) //fxydxdy

3 1(1-y) 7
:// 8xydxdy:/ dy/ Sxydx:/ (y —2y% = 3y>) dy =
pnC 0 y 0 3247

PISE 1.18 LIT 0 (X,Y) ORBEEEEANKD f(r,y) THZHNB L X, ZAZRD (a)-(c) F3RdD X
(1) flz,y)=clz+y) (0<z,0<y,z+y<1), flxz,y) =0 (Zfh) D& =

() EH e (b) P(Y < 3X) (¢) X DREIMERE fx(2) & E[X] (d) Cov(X,Y) (i E[X]= E[Y])
(2) flz,y) =cy (0<y, 22 +9y> < 1), f(z,y) =0 (ZDfth) D ¥ &

(a) 8 c (b) Y OFLEEEE fyv(y) & E[Y] (c) E[X] (d) P(Y >+3X) (e) P(Y > 1—|X])

T 1.5 n RTHERZEH (Xq,...,X,) OFRREERERE fx(v, - ,2,) €T 5%, R" 256 R® NOE#H
Yi = ui(z1, - ,xn) (1 <1 < n) BDEFT, fx(r1, - ,2,) > 0 RDZEWMT, By, = vz, ,2,)
(1<i<n) BIXUOZOMEW: x; = v;(y1, -+ ,yn) (1 <i<n) BB CHRTH D, M #0%
BT YT B, COLEY —w(Xe, e, Xo) (1< i< n) T nIOERERZR(Xy, - Xp) & (Yireeo | Yo)

WEHT 2 2. (Y1, - ,Y,) OFRFEEREE fv (11, ,yn) BXATEZ BN 5,
8($1’... 733”)
Ay, yyn) I
FERR: (a1, ,an) E RVICHLT E = {(z1, - ,xn);ur(T1, - @) < a1, un(T1, - ,20) < apt &
Be, ZOEMTEWRE ={(y1,  ,yn);¥1 < a1y, Yn < ap} CHRIGT 2006, 2EBBEBOETDE
BEHBEOARIZED

fY(ylﬁ.'. 7yn) = fX('Ul(y17... 7yn)’... 7vn(y1?... 7yn)) (1'15)

P(Ylgal,- ,Yn<a ) Ul Xl, ,X )<a17 n(Xla"'7Xn)§an)
:P((X17 ¢ / / fX L1, ", T dl’1 ~dx,, :/ fY(yl, 7yn)dy1"'dyn
E/

R 1.6 (X,Y) OBEMKE f(z,y) £ T5., COLE, Z=X+Y £32% Z DBEE f2(2) &
:/ f(t,z—t)dt (1.16)

Y75, BHZ P(X >0,V > 0) = 1 THIUZ f5(2 /ftz—t)dt(z>0) F2(2) =0 (2 <0) £ 7 5.

HH: Z=X+Y,T=X2rL (27T) ORREEEK gz, t) 2k, Z OFEDBEEEERDIUT KW,
X=TY =27-THEETHIERL5 kD

—t)’det( - )] T

g(z,t):f 8

WoT. fz(z) = / (z,t)dt = / f(t,z—t)dt.
P(X>OY>O)_—10)X%z<00)}:%fZ()—O&iﬁﬂfo# 2> 00LEE (L16) Tt > 05>
z2—t>0TRIFIE f(t,z2—t) =0 LRZ2OTHEDHEHIZ 0 <t <2 ZFTLEb»D ]

HE 1.7 (X,Y) OBEREE f(z,y) £ 35, COLE U=X-Y,V=XY, W=Y/X 2¥5¢
UV, W OEEBRBIIRTEZ 5N 5,

w= [ seruoa gew)= [ i) pa et = [ seea @

—oo N
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FEEA: @i 1.6 b &LARRIC, UWDO0WTRU=X-Y,T=Y &, VIOVWTRV=XY, T=Xt. W
WKOWTIRE W =Y/X,T=X t LTENZLDRINEEREBZRD, U V,W Zh2hoE0%ERE %K
HIUT KW, 0

BIRE 1.11 (1) X,Y AT TEBIC U0, 1) IS L Z =X +Y £BL, Fz(2) & fz(z) KD X,

(2) X,Y 27T X ~ Ex(\1), Y ~ Ex(\2) tLZ:X+Y,W:§ eBLe f2(2), fw(w) ZRD X,
(3) X, Y AT TLHIC NO, 1) IS L S =2X +3Y, T = X +Y B, (S,T) ORIKHAEEK
g(s,t) &R X,

(4) X, Y AT X ~T(an, 8), Y ~T(an,B) ¥ LS = X+, T = XL” Y B, (S,T) ORMEEE
B g(s,t) 23Rk X,

(5) T SEHEE n @ t 2077 (cf. EF11) IS L=, fr(t) ZRD &,

B: () PO0<Z2<2)=1&D Fz(2)=0(2<0),Fz(2)=1(2<2). 0<2<20ED:0<z,y<1

1
EF5L Fy(z) = drdy & DN{z+y < 2z} DEEZDT, 0< 2 <1 DL &E Fy(z) = =22,
Dn{z+y<z} 2

l<2<20r% Fyz ):1_%(1_@_1))2:1_%(2_2) (DN {z+y<2) #RREE, )

XoT, fz(2)=0(2<0), fz(2) =2 (0<2<1), fz(z)=2—2(1<2<2), fz(2) =0 (2 < 2).
AR —HROMTIE, ZOXSCHBEEZERZ I THEPBEZG LR D DR ZVDTHTRRLTER X,
(2) P(Z>0)=1&D fz(2) =0 (2<0). 2>0HLTHELE XD fz(2) = /0 M dge M2z g,

z
M= BD fz(2) = / Me M7 dt = \Tze M%,
0

MENRED f7(2)= / AMAge A2z (=2t g — Az
Al — Ao

Fu 1EWT: P(W > 0)= 1 &0 fuw(w) =0 (w < 0). w>0HLTAHELT XD

[e%S) )\2
= YD PRI LU . S—
fW(U’) /0 1A2€ e (/\1+)\2w)2

(e72% —¢

—)\12).

3)s=2z+4+3y,t=x+yddar=—-s+3ty=s—2t. BRI 7L =

—3{(=s+31)>+(s—20)%}

g(s,t) = fx(—s+3t) fy (s — 2t) ’851& —
(4)P(S>070<T<1)—1J:Ds>00<t<1%Kéﬁn\“cg(g,t):ociﬁ)q57§)o $>00<t<lD¥%

(xy) | t s
a(&t) 1—-t¢ —S

o5}

s:x—&—y,t:% 5B x=st,y=s(l—1t). ®ZIC =—s &D g(s,t) =
Y

5a1+042
= o))

1
artaz—1,-fs o = el el = IhS~T T ~ BETA '
Tl T 042)5 e Blor.0a) ( ) n&b (a1 tas, B), (a1, a2)

(5) W32 Z,Y T Z ~N(0,1), ¥ ~ (2, 1) 0T T = Z/[t?@%% FFS—Y LLT(S,T)

P (st) fy (s(1 = )] — s (1) e Pt {s(1 — p)}elem P05 =

/Bal ‘a2

DA R g(s,t) ZRD B, P(S>0)=1XD s<0D¥Z g(s,t)=0. sy,tz/\/> b N

s Ay, z) 1 0 s e
=s,z=1t,/— &D = =,/—. g(s,t) = f e 2
y \/* |l o - 9(s,1) %
2 )5”;1—16—;(14-3?)3_ Wz
n nrl(§
1 1 2\y-"F . n+1 () 12\ -5
fT(t)_/ g(s,t)ds = 1+ — I( ) = 2 (14— : O
oo i (721){ ( n>} 2 \/mrl"(g)( n)

FIZE 1.19 (1) X,Y AT bIc U0, 1) RS L LW = X/Y ¥ 5L, Fy(w) & fir(w) 2R &,
(2) X, Y AT Y 12 N(0,1) 1SS ¥ L Z = X +Y, W = é L5 f2(2), fw(w) BRD X
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(3) X, Y 2V TEHITNO, D)KL S=2X4+Y +2, T=-X+Y —1r8L, (5,7T) OFRREE
BEEL g(s,t) ZRD Ko F72. S ORI Z KD K,

(4) X,Y I —HR2A6 U0,1) IS ¥ L. S = v/—2log X cos(2nY), T = /—2log X sin(27Y) & §
%, ZOLE, ST PHALICIERZM N(0,1) 125 Z & 2R,

(5) W SEHHE (m,n) ® F 54 (cf. 3 1.1) 1S £ &, fw(w) ZRD X

B 112 po= (p1,. .., pn) & n RIEEERFMTH Z = (04;) IS LT, n KITHERZE (X1,..., X,) BRD
HEABZ b O &, 2%k n KITIERIM N(p/,X) Wno:
1

) = —p(@—w B (@) 1.1
f($17 "T ) (2#)"/2(det 2)1/26 ( 8)
T = (21,...,2p) E L. @ Fx DIRE (ZOHERHERT FV) 2R T,
ZITEn=2058%2%2%, ZOHAE. EPEEMTHEIL20. 01,00 >0, |p| <1 ZHVWT, X =

2
g102p g5

THd06. (X,Y) OEEREEIT

2 1/02 —
( NP v xkez, corE, detX =o?03(1-p?) TE ' = ! ( /o1 p/(0102)>

L=p* \~p/(0102) 1/o3

1 (z—m)® 20z =)y —pe)  (y—po)?

1
) = - 1.19
f@y) 2wo1094/1 — p? exp[ 2(1 - Pz){ U% 0102 U% }] ( )
YiB, 3. X ORUEEREE fx(z) ZRD B, (1.19) OFAD {---} OF%E y IZOWTELERT S &

(=)~ 22— )]+ o= m)? (1.20)

ERBEME, t=

_lemup? oo 1 _(emup)?
x 207 e 2 dt = e 202
/ f(@y)d 27701 /_oo V2o,
¥iB, XoT. X ~N(u1,0?). 720 Y ~ N(ug,03) 725, O

e N X — 1 Y — o X —
72 1. anyi-3 B (1. D= = - > '
BIE 1.13 (X.Y) OHERAD (1.18) D X, S = = ,T m( p o ) eBL (o

(1.20))e COEE.S, TIIHTITL HITN(0,1) IS Z & Z2mt, 74 E[X],E[Y],V(X),V(Y),Cov(X,Y)
B & OHBRE p(X,Y) Z3RD &,

T 1 Yy—p2 T
. = t = — bl IR N
ﬁg s o1 ’ A1 — p2 ( g9 p o1 ) j—
T =015+ 1, Y = 03 (ps—i— 1—p2t) + o (1.21)
Oz,y) | o1 0 s o
i)} = =009/ 1 —p?2. Lo T, (1.20) IHEEFL T (1.19) 1ZRAL T (S5,7)
a(s, ) oap  O9y/1 — p?

DEEREL g(s,t) 1

1 2 1 2
g(s,t)=f <015+u1,02(p8+ 1—p3t) —|—u2) o102/ 1 — p?| = \/Te z . \/Te T,
T s

o, ST M TY 512 N(0,1) IhE 5. Bic, (1.21) ¥ ARk
X =015+ u1, Y:og(pS—i— 1—p2T)+,u2
LR 5D T,

EX]=E[o1S+m]=m, V(X)=E[(X—m)?’]=E[015)? =01,
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E[Y] = Elo» <pS +/1- p2T> + o] = o,
V(X) = BI(Y ~ )] = Elo3 (o5 + VI~ T ) |
= o3 {P?EIS?] + 207/1= 2E[ST] + (1 - p) EIT?]} = 03

Cov(X,Y) = E[(X — u1)(Y — po)] = Elo1028 (ps V1o pQT)] = 01020,

p(X.Y) = Cov(X,Y) _ 0109p _ ) 0
V(X)V(Y) o102

RIRE 1.20 (X,Y) ORINEEREBD f(r,y) = cexp{—%@(x,y)}, 72721 Qz,y) = 222 + 3y? + 4oy —
8r — 6y THALNZLE, Qr,y) FFT 2 KOVWTEAEKTZ2ILT. (y o B ANFTR%
EIET) B 113 A XY O—REH S &Y O—RXRBEHT 2ED2 2T, E c 2ED,
E[X], E[Y], V(X), V(Y), Cov(X,Y) %Rt %,

1.5 RHOEHEEDE

ZTIE. 2 Wﬁﬁﬁ%ﬁiﬁz (X,Y) I LTEMED 25070 P(Y < y|X = ) % X OISl M p s
sam» LOBBDAERT 50 X Y 5 1 KFETHRVEETS X ORI B MR O FIC
HTE3,

(i) X oEA Mo D% E
= <
}%X:@>OE5xKﬁLT\HYSMX:x%:mﬁm;J;JDZﬁ®\:ﬂ%X:xw%ﬁTf
DY DT EMHERIHE VI, —H, P(X=2)=087k% 2 CEEHRLRVDDL T 3,

(il) X QRIS HEEEE b oS (Z0HE P(X =2) =0 (Vo) THEH 5 TROBEL 55, )

X ORFEERBE fx(z) €55, ZZTRE HHOLD 213 fx(v) OHEHERT fx(z) >0LR5 L FIZ
EZb, PY <ylX =2) ZRDEIICERT %,

PYeAX=2)= lim PY€Alz< X <x+90)
d—+40

LEDB, TDLE G=a+E(b—a) LTBILT,

b
/ PY <y|lX =a)fx(x)de = P(Y <y,a < X <b) (1.22)
YRBILICHERT 3, FuC. (X,Y) D FAREERE f(z,y) 2 d TR

P(Y <yz<X<at8) [T flst)dtds
Pz <X <x+4Y9) B f;+6fx(8)d8

PY<ylz<X<z+90)=

T, BERFZ0THD 6 > +0 52T, WMo EORAREHIZLD

(R

-
—

PV < gl = ) = oI @08
= -
=4 fx (@)
85, ChiD, & X =2 OFCTOY OHHIGERT, ZOHEEMEI fyx (ylz) D
f(z,y)
— 1.23
fY\X(y|I) fX($> ( )
LB Bbh ok, fyx(ylr) BRI X =2 OFTOY OO S HERKE VI, 0
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2
o1 0102p

%1J4Qﬂﬁﬁ2%ﬁﬁﬁ%ﬁN<C€»< 2>>Kﬁ5\ﬁtb%\%ﬁﬁﬁﬁﬂ1%f
H2

g102p0 g5
526NBLE, fyx(ylr) BRD, X =1 OXHETFOY 041z X,
1 _(z—pp)?

2 THBEH5 (1.19), (1.20) X b
N (1.19), (1.20)

frxtoly =180 oL Wit el
YW = fx(z) V2roa\/1 — p? P 203(1 — p?)

%%éo:hu\X—x®*#T®Y@%E#EEQENQ@+%Em—m%ﬁu—ﬁ»tm%:t%%
1
LTW3, O

B 1112 XY fx(z) =

AR 1.7 (Bayes OFE®E) (1.23) X f(x,y) = fxv(zly) fy (y) KERLT, RDLSICKE 2,

oo t@y) o f@y @)
Frix(le) = fx(z) ffooo f(z,u)du f_ Ix )y (z|u) fy (v) du (124)
—H. X DPEEEETHINEP(X =2)>02%5 21X LT
. P <y X=2z) 1 Y _ B
P <yiX =a) = Dl = - e [mp(x — 2|V = ) fy (u) du
&b
frix(yle) = =Py < ylx = a) = PE=A =00 (1.25)

dy P(X =x)
21§8%, T4 H1E Bayes DEHO—LTHEMEE O H 2 0T THVWOL S,

PY <y|lX =2) BNITXRTO y TERSINTWIUR, FEMNZIRFE EFA(Y)|X =z] PERTE 2, il
E. KX =2 DT TOY OFMOEHEBE fy)x (y|z) Hbh o Thiud

BIIX = o1 = [~ M) fvixole) do

Y. X=2zDFTY Ot DEZEIMERIT y,yo,... DL % ER(Y)|X =2] = 3 h(y)P(Y = y|X = )
=1

LERIND, 512, ZHEOEHEE V(Y|X = 2) = B[(Y — E[Y|X = 2])?|X = 2] = E[Y2|X =
2] — (E[Y|X = 2])? TED 3. %72 ER(Y)X = 2] 13 2 OB TH 282 1% ¢z ) THETL = (X)) 13
MERZRTH 5H CME BT E[R(Y)|X] £ £T, R V(Y|X) bERSH 3,

BIRE 1.15 (1) (X,Y) OEEEED f(z,y) = de 227V (0 < 22 < y), flr,y) =0 (ZDOMf) 233, 2 >0
D E (a) fyix(ylz), & (b) EY|X], V(Y]X) &2XD X,

(2) WEFEZEAZT =0 (o, B) IV, A =X DEMFDDBE X A Po(N\) IKES &, k=0,1,... 1
MLUT (a) P(X =k), fax(Ak) & (b) E[Y|X], V(Y|X) &K X,

(3) HERZH A 124 > =51 T(a, B) 10HEV. A = A DEFFOD & Y 25 N(0,1/0) 1S & %,

(@) fy (), fajy (Aly) & (b) E[A]Y], V(A]Y) &K Ko

oo 4e2rY

2 (1) (a) fx(2) = /2 de” PV dy = 4e™ XD fyx(ylz) = P
(Zoft). b)z>0DrEt=y—22 LBLE

=Y (y > 2x), fyx(ylz) =0

EY|X =z] = / yfyix(ylr)dy = / ye* Y dy = / (t+2x)e " dt =1+ 2,
—oo 2x 0

S oS
E[V?X = a] = / (14 20 db = [~{(t+ 207 +2(0 +20) 4 2)e™! ] = 42?44z 42,
0
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VY| X=2)=EY})X =2] - (E[Y|X =2]*) =42® + 424+ 2 - (1 +22)* =1

kb, ElY|X]=2X +1, V(Y[X) = L
(2) (1.22) & A = {k}, (a,b) = (—00,00) L LTHWS &

P(X=k>:/_oo P(X=k|A=A>fA<A)dA=/O %’f —krﬁ( et ay

_ B Oo a—1_—(B+1 B T(a+k)
- k!F(a)/O AFFeTlem P ax = KIT(a) (B + 1)otk

_(at+k—-1)(a+k—-2)---al'(a) B _(a+tk—1 B Nay 1 Nk
- E'T(e) (B+ 1)tk ( k )(5“) (m) '

3ﬁﬁ®%@@%§@mél%)%%mto;OTMXNN%mBéT)ZﬁéoﬁKGQQiD
Faix Q) = Fxia(kIA) fa(N) _ P(X =K[A =Xfr(N)
- T2 Fxia (kI FA(N) dA P(X = k)
AF oA “ a1 o—BA
*e WA B et (s
=T atk) etk ¢ A0

kT (a) (B + 1)atk

L AS0DEE fyx(Ak) =0TH2, (b) Th&D. fax(Ak) BT~ T(a+k, B+ 1) DEER
BaoT, X =kO&EHEDOS L ANIA YoM D(a+k, B+ 1) IS Zedbhroiz. LoT, il 1.9(1)
£
T e ~ Tla+k+1)  a+k
BINX =k = /m Maix(Ak) dA = B+1(a+k)  B+17
Fla+k+2) (a+k+1)(a+k)

BIAPIX = 4] = B+1)T(athk) (B+1)2 :

V(AIX = k) = EIN°|X = k] — (E[A|X =k]?) = (gilk)

X X
0. E[A|X] = %, V(Y|X) = (;‘171)2

(3) (Y, A) DRIMFEEBIE f(y, A) 1 f(y, A) = fria(@N)fa(X) TH 2225,

29 BY 1 8 o 11 (g
7 d}\ / Ay“/2 A% 16 ﬂAdA: / )\Ot"rz 16 (B+2)>\d)\
/ fy A 27r/ I'(a) V2rT(a) Jo

s Lla+3) T(a+3) /1y1/2 1\ o}
= — P 1 . .
Vo) 5+ Tyt~ vt (aa) (17 25Y)
ZITC, a=3THARY BHHE 20 Dt 7MHICHED T ITHERET S (of. HIE 1.11(5)). KT A>0D
LE|

B )\a+%_1e_(5+%)>\ ol
NIV V2rl(a) _ (6+ %yQ) * yation —(B+3y>)A
fary (Aly) = = T - = —— A2l YA,
fr(v) Do+ 3) (i)l/Q(l N 1 2)—a—§ I'la+3)
VT () 25"
FRAS0DEE fy(Ay) =0TH3, (b) ThdkD, Y—y0)7|<{fF0)¥>Z AT Y=o T(a+ 5,8+

Ly2) 1S C e b oD T, (2) LB E[A]Y] = ﬁ, VAlY) = _aty %185, O
2

(B+3Y2)

MR 1.21 (1) (X,Y) OFREEREBD f(z,y) =3z +vy) (0<2,0<y,z+y<1), f(z,y) =0 (ZOfth)
£3%, 0<z<1DLE (a) fyx(ylz), (b) P(Y >1/4X =1/2), (c) E[Y|X =]
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(2) (X,Y) OFRBSEEBERD f(2,y) = 2zye 0TV (2,4 > 0), flz,y) =0 (ZOfh) T2 =
(a) fyix(ylz) (= > 0), E[Y|X], [YQIX], (b) fxy(zly) (y > 0), EIX|Y], V(X]Y) &R %o
(3) X idA =0 (e, 1) 1w, X =2 DFTY ~Ex(z) 322 %, DITERD K,
(a) (X,Y) ORIKFEERIEL f(w,y% (b) fr(y), () fxpy(zly) (y >0), (d) E[X]Y], (e) V(X]Y)
) X ~BETA(a,b) TX =2 DT Y ~ B(n,z) (D) XS T2 & UTERD X,
(a) PY =k), k=0,1,..., n (b)Y =k DFTD X OO EHEREEL fxy (z]k)

4

—~

FEIE 1.8 &0 EHAFHEIC OV T TN T %,

(1) E[E[Y|X]] = E[Y].

(2) ElaY + bZ|X] = aB[Y|X] + bE[Z|X]. (a,b13F5K, )

(3) Elg(X)h(Y)|X] = g(X)E[L(Y)|X], Ffi< E[g(X)[X] = g(X).

(4) X,Y 2756 E[V]X] = E[Y).

(5) E[E[Z|X,Y]|X] = E[Z|X].

(6) E[(Y — g(X))?] ZBNCT 2D g(X) = E[Y|X] TH 3, ZAUIHERZED &5~ FAZRIC
(X,Y) = E[XY]| THHZERT L%, Y b X ADOEHEN E[Y|X] TH3Zr2RL TV,

(1) V(Y) = E[V(Y|X)] + V(E[Y|X]).

EEL. (3) Tghld “Xuw B L. BEICE (2)-(6) ©oWTIE “as” ¥ LTHILT 5.

T (1) 20T (X,Y) ST HIUS (1.23) ZHVT

sEvix) = [ ([ whextina) e = [~ [ D g )y
:/Z/Ooyf x,y) dedy = E[Y]

YAATE 3, (2)-(5) BEMET B, (6) 1I2OWT “XW B A ISH LT

Blx - B ha) Y ele(x - mx v roy]) € ElEx - Bxyviae]

D pex )y - BEXyIYRY) E

E[(E[X|Y] - E[X|[Y]h(Y)] = 0.

ZIT2THO -OEDERR E[X|Y] R Y OB S (3) &b E[EX|Y]|Y] = E[X|Y] £ &5 Z e &M
Wiz, BT R(Y) = BIX|Y] - g(Y) £ A% LT

E[(X —g(Y))*] = E[(X - BIX|Y] + E[X|Y] - g(Y))]

= E[(X - BIX|Y])?] +2E[(X — BIX|[Y])(E[X|Y] = g(Y))] + E[(E[X|Y] = g(Y))’]

= E[(X - E[X|Y))’] + E[(E[X|Y] - g(Y))*].

E(Y — g(X))?] 2F/NCT 201 g(X) = E[Y|X] TH 3, (7) 2OVT:

X
X

E[V(Y|X)] + V(E[Y|X]) = EIE[Y?|X] - (E[Y|X))*] + E[(E[Y|X])?] - (E[E[Y|X])*

_ BlEY?|X]) - (EEY X)) Y Ey - @y vy O

1.6 1EfREE

HE 1.9 (FIEL T 7ORER (YILIATORER)) X >0, ¢> 0HLT P(X > ) < ~E[X].

o |

SEER: A={X>cleLllaZlu(w)=1(weA),=0(w¢A), ZhLIHRERE TS, 14 < %X.
XoT. P(A) = E[14] < %E[X]. 0
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EE 1.10 (ABOFER]) X1, Xo, ... M TR USAICHES (Lid 2BET) L& E[Xy] =m, V(X)) =
02 < oo THIUE, FED I >0 ITHLT

: RS
JLH;OPQn;Xi—m\Z&):
E: sflz‘yﬂom%zﬁu;li ] =m, (18) 12D
n i=1

2

(\zX E ) (\21){2 |
SV x) - v (S - g RV - o0

SR 1.8 AMOTHEANZ X1, Xo, ... 55 Lid THIUE E[|IX1]] < 00 BOEKIT 3, = D&M TFTIEROA

BOEEN S AT B¢
1 B _
P(nhm -~ g Xim> =1.

i=1

REDFGERM DY %2 BERINR, RO BENDOPERZBUNR & VD50 26 DRBMDIERIDFE L WELERME,
B L RO HOMFRE B DAL R AR 1L TR S,

FIE 1.11 (POEREE) X1, Xo,... A iid T E[Xi]=m, V(X)) =02 (0< 0 < o0) 52, 2OL
£ U, = ﬁ S (X — m) BEREERSE N(0, 1) ICHANGET B, Fhb5. KA 5,

<U, < - _ .
nh_}rroloP(a U, <) \/7/ dy, oo <a<b<oo

R 1.9 OBIREREHAB D L,
X1, Xo,..., X, Aiid. T Ewﬂ:mvug_af%hmw%Mﬂtﬁﬁm!\%a@lﬁl#
DEEME AL VD), n A HARE N AT X = ZX I E T N (11, ~ ) ZHE >

Kﬁéoi@i@ﬁk@ﬁ@ﬁn@i$ﬁk%?5§ﬁ%ﬁ%ﬁi\%iU;ﬁE%ITk@i@%é@ER
RICHT A XEHEERHMERISHENS Z 21k et ey TEAR,

1.7 IEF#HETE
Xi,..., X, iid THEME TS, Xp,..., X, ZNIVEDOLHUNZHDE
X(1)7X(2),...,X(n)
v L, X % j BEOEFEFHREL VS, X; 0 (35E0) BEENE f(x), HHEKE F(r) L35,
HE2IZ, Xy = min{Xy,..., X}, X)) = max{Xy,..., X} TH D,
. " 1 .
ifl\ n=2m — 1(%?#() DExE ,X(m)7 n = 2m(f|%§5l) D& X i{X(m) —|—X(m+1)} yip Xl,...,Xn @EF';%{IEVC

HoTz,
MPMEICERT 2 8. (X, ..., X(n)) OFRIRHEERL g 23

dtnta ity = { IS0 (<t <<t

(% oft)
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YRBIEbnD, Fh ARICHIELD 2 <y DL &,

// . ./<f i Ft) f(te) - f(tg) dtrdts - - - dty, = %{F(y) — F(x)}*

TIT, Fz) 3 X, o0 TH 5, XoT, X(;) OFEREKE. ZORUHEEZRDT

Ix () =n! f(tr) - f(tj_1)dty---dt; 1 f(z) [--- f(tjpn) - f(tn)dtjpr---dty
v t1/< <t/J 1<z mth+1Z~~<tn
n!

~ G- —j)
t7%%%, TORD LT, X(j) DL j— 1D Xy, #D, X(j) DR n—j Ml X EPW2EEZLLH
AT

F(x) = f(2)(1 = F(x))" ™

j-118 X n—j A

e, i< jEITBE (Xpy, X)) ORKEEREBIE 2 < y 2L TIE
n!

(=DMl —1 =91 (n—j)!

T >y I L TiE f(X(i))X(j))(a:,y) =0&%5%, —DODLE LRI, X DFEIZ j— 1D Xy ZDH, X

& X ORIz j — 1 — i 8D X, ZED, X() DHEIZn— D Xy, EPVWBEEEZDLEHIRT,

F(a) ' f(@)(F(y) = F2)) 7 fly) (1 = Fy)"~,

f(X(,-),X(j))(ff7 y) =

i — 118 Xay j-1—ifd X() n—j @
T y

3O EDGESFAKORDBBTONE ZLIELTHS I,

BIE 1.16 Uy,..., U, MU TZREAU0,1) 1205 £ L. Zho 2 BOERCEFSREREED . Uy <
Ug <+ < Uy £ F 5. COLERERDE, £ELI<i<j<ntT3,

(1) (&) fu,,(u) 2o, (b) E[Uwy], (c) V(Uw)

(2) (d) (Ugy, Ugyy) ORIRFHEBE g(2,y), (e) Cov(Upu), Ugy),  (f) ElUw U]

B: (1) (a) PO<Ump <1)=1&D0<u<1LUT fy,(u) =0. 0<u<1DEE,

n! v i—l ! n—i n! i-1 n—i
Jow ) = 5= 1)!(n—i)!(/0 df”) b (/u df”) T T G A
Zhky U(z) ~ BETA(i,n—i—i— 1) Eizb,

(b), (¢) E[Un™] = (z—l)TlL('n—z)'/O u™u N1 —w) T du = (l_l)n(!n_l)'B(m+i,n —i+1).

n+1 (n+1)(n+2) (n+1)2(n+2)'
2 PO<Uy<Uyjy<1)=1&D0<z<y<lzlEg(r,y)=0.0<z<y<lorX,

9@9) = TG —?'— Di(n—j)! (/OI d“")iil b (/: dx)iijil & (/y dx>n7j

n! i—1 i—j—1 n—j
TEmiG i T

23



FoT, sy=2—2(1-y) KERELT,

n! i—1 i—j—1 n—j
R e e B I A R I U
n' 1 —r i—j—1 _ n—j 2
- (z'1)!(ji1)!(nj)!{//0<x<y<lm (y— )77 (1 —y)"7 dady

J[ ey dxdy}
0<zr<y<1
_ nl {i!(jil)!(nj)!i!(jil)!(nj+1)!} i(j +1)
-G —i— Din— ) (nt D) (n+2)! CECES)
_ i(j+1) i _ i(ln—j7+1)
=0 vl Vo) = e mr2) et 1f - b P12
Ho<y<1ltds,

g(x,y) (j—1)! 2 (y — 2)i—i-1
fU(i)\U(j>($|Z/) = fU(j)(y) = (2 TG =i 1) = , 0<z<y,

fougy, (@ly) =0 (Z0ft) T

I (j—1) il (y — )it (5 — 1! j—i—1)! i
E[U@‘U(”_y]_/o G- CG-nG-i-n g T

:
&0 ElU|U)] = 3U<j>- O

& 1.22 Uy,...,U, ZHVTZRZRU0,1) IS L. Y 2ZZ0XY7 ¥ (WRE) ¥ 35, TRDE,
Y = U(m), n=2m-—-1Dx %, Y = %(U(m) + U(m+1)), n=2moDEr35, HlE1.16 THN T, Y O
e e KD Ko

PISE 1.23 Xy,..., Xs 2 TZNEROBERED f(z) = 20 (0<z < 1), =0, (Z0fy) THBL L. 2
NOEWOHATIEFHEREED . X < X < < X LT 5o COLERERDE, REL (a) T
1<i<5h5, ) TO<z<1l&d%,

(a) fx(u), (b)E[Xwl, (c) EX@l, (d) (Xu), X)) OFRREERB g(z,y), (e) Cov(Xy, X(5)),
(f) fX(5)|X(4) (ylz), (8) E[X(5)|Xw)]

2 st

WRHEANT O BRiE, BHERD S SN2 A D 5 2 ORERIOREEHEN T2 2 ThHh 3, MFE2ZZD
HIICBE L TEAD S OBEREMIL TWE 2EZ UL XL, HlZIE, RGP RRTEL EL B0
THb, (BEH: REFE— TLEME 2EE 32 ARG RILHR, 1993, BRHEHHR & A RESE0E
EEEE, 2007, ERIEHLAR MEREREHEY 2 HET WEEEAE, 1966.)

VEt e R TREALROEEZIAT 2, (Mt e X TIXEEHETIETERD2 o 72, )

R 2.1 Xi,..., X, DT, 2RENA—OERSE N(u,02) 12> L5 ¥ 5. KAHTT 5.
n 2
(1) BATH T = 2 3 X, BERS N(in T) it
n ;= n
1

2) X L REHHU? =

n—1_, 1
(3) U=

n—1;

3 (X, — X)2 3,
1

(X; — X)2 I ZHMEn — 1 DA A4 “FH 2, 1SHES,

2
0% i=1
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SERE: 7 i B 2y 2, BT N(0,1) 26D . e
1 1 1 1 —k
= T ) = y Ty ) 70 ) >k:17 7n_1
bo <W5 v%) Pr (VW+k VEZ+k V2 +k )

ke {8
YU. P=(pyp, - p, 1) £F5HE, PRERIHIL RSB, 22T (T T,) =P(Zy - Zy) €55,
Ty,..., Ty (30T N0, 1) ICHED o FEBE. (21 -+ Z,) DEEBEE f(21, - 20) ET B,

n
1 _lsyn L2
fzh , 2 H Zi ( 27T) e 2Zi:1 i

1

THEH, (Ty--Tp) DEFEBEL g(tr, - tn) 1 (b1 tn) = Plzr-20) ED (21 20) = P'(t1 - tn)

zma#gf&é;!ﬁﬁ ldet P'| = 1Ty 2= (21 2), t = (t1-tn) EFETE,
a(tlv o 7tn)
Y @ =2z=(Pt)Pt=t'PPt=tt=> t; (2.1)
=1 L
kb, EH15 XD
021, , 2n)

g(tlv T vtn) = f(P/(tl : "tn)/)

1 \" _1xm 2 1 1
— 321t — I | -3
= e 2 i=1"1 — e
8(t1,"' 7tn) (\/27'() =1 \/27T

LBBPETHE,
ZZT T —LiZ‘J:DY—lZn:X‘—lzn:(aZ—i— )= =T+ THBP S, X aN( ‘Lz)
— = L 1—\/’5_: % = i % ,U/_\/>l o N M’Tl

=1
Kﬁ5oik\@1LH)ZZ2 Eqﬂf@é# Z_1§:ZX?5Z
=1

n n

(X; —X)? = %Zn:az +p—0Z — u):Z(Z Z)? Z(Zf—272i+72) (2.2)

i—1 i=1

:Z —QZZZ +nZ° —Zzhnz —ZT%n(—Tl) ZT2 (2.3)

QM‘,_.
:nmz

koT, 2 AMOER (EF 11 XD 3) 1FWS, . X E T DATREINEZZLE (23) BXU
Ty, T, DHIITH B 2 h 8 (2) 1FHES, O

AND G R 212 U TERER I (population distribution) & LT, %, [ERAMAMREE N5, EH
DX p, T 0? DENBEZ 51D & D5 \?ﬁﬂimﬁ?k&iéﬂéo ZDXIBREREHE. £13 85
X — & (parameter) &\ 5, FHI. BEDARMOSGE. BEIIARMEE (unknown parameter) & XiXfL 5,
RENOREEHEE S 2 2 L EtgiTIc B 2 EE"J@*O’G% D. T OHEEDRED HHEE S N7 AEA
T1,%2,...,T, 2D EIWXLTIT I,

ZODRER 1, 29,..., 2, X DOREMDHIHNS I LHERER X1, Xs,..., X, DEHREL AT, &
D X1, Xo,..., X, BZOREFDSDEIELZEAL VS, (THROE, X1, Xs,..., X, D2 REMD S
DIEERIEARTL S, 1id. o TV, ) RABBEHET 270 DEIEA/ER X1, Xo, ..., X, OB
T(X1,Xo,...,X,) ZFEIRE VI,

ERL 2.1 K0 IERBEINCBT 2 B0 B A ARAOEGE ORI OVWTERETE 5, Z 2 TIIXMHE
HERICOWTHAT 5. HiEt L R OHEE pp.99-101 OFIE 1, 2,3 ¥4, 5, 6, p.105 DOHCEFIE 1-A 1, 2
EENTEBL Ik, E/2, pp.113-116 OFIE 2, 3 2/ 5, 6, p.123 OB ME 2-A 2, 3, 5 #fRNTEL Z ¥,

B8 o X EHEE
X2(a) THHEn D 2 9 2 O Eflla s, BB, X ~ 2 0k E, P(X > 2(a)=a thdmEeT 5,
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n—1

IOrE U RNEABMe T2, EH21 XD U2~ % | DT,

o2
n —

1
U2 <X (a/2) =1-a

P(x2(1-a/2) <
Eib, INEEFLT
(n—1)U? o2 < (n—1)U?
Xroi(e/2) = T xi (1 a/2)
YA, U2 SRR u? AT 22T, 02 D 100(1 — )% EEXEZE 5,
FE 2.2 Xy,..., X, BT, ZHZNRA—OERDTE N(u, 02) 15> LT3 L %,

X —p
VU?%/n

FEHBE R — 1Dt 5 t, 1 1S, 22T X IMEALE, U2 IMESHEET,

SR Aol kb Z— 2 My "l e mcr. Ze v @Y T ZIBNO0,1) 5 Y B2 1E
o/\/n o2
5, ZZT.
wiRZ  Z
V(©@Y/(n=1))/n  /Y/(n—-1)

LIRBN, tHTRDER (EFLL) D T t,_ KHES 22 bbb 5, O

BB A DL E DRFEE O X EHEE
to(a) THHE R Ot 5HG0 (Fi)a s, BB T2, A e &, P(T > ty(a) =a 2 R2BEET 5,
ZOrE, EHE22 XD

=

P(—tn,l(a/z) < 2B < tn,l(a/z)) —1-a

U?/n

:

Lis%, TNWEAEFLT

S

X —tp_1(/2) 72 <u< X+fn—1(a/2)\/f

Y73, X v U2 ICEBIET & o2 #RAT 32 LT, 10 100(1 — o)% (EHEEKEEE 2,

Bl 2.1 [TS p.96] ROMMEH 2 AT 6 SOERERE LMETH 2.,
25.13,  25.32,  25.06, 2498 2518, 2517 (T kg)

ZOBODEEIR O ERIZIEHRAER N(u, 02) IKiEWV. Lo 6 HOBEIEX. - ORHEFD & OHFEIEAREA
EHT, (a) o? & (b) p D 95% SHEXE %KD X,

fB: T =25.14, BEADE 5% = 22 — T2 = %67 Ibau?= 232.
(6 —1)u? 0.067 (6 —1)u?>  0.067 .
= = 0.0052211 = = 0.080606 X
(2) x2(0.025)  12.8325 ° " x2(0.975)  0.8312 b

b B EFEX I 0.0052 < 02 < 0.08061.

2 0.067 [ 25.2614
b) T+ 15(0.025)(/ = = 25.14 % 25706y | " =
®) (002505 30 { 25.0185

Kb 2 EHEXEN 25.02 < 1 <25.26. O

R9EE 2.1 (1) K3, 52 EHEHEED SR L KE S 10 DEATS 3
53 50 58 51 59 52 6.1 54 56 56
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DR 0% LT 1 0 95% (SEXE R KD &, 727 L. EERKEO LR - FROMIEE b ICris i
T3 2 L TR T 4 (% T, BPEIR M T 2 (02 TRk &,

(2) IEBIEHER N(i, 02) I0BWT, 0% £ IRHE T 5, p OEEIRE 0.95 OEEXE OB 20 & D /h
B BHERD 0.95 PLEL 72279120, BASn 2D BVAE L ZBEHD B D

2.1 HEE

E&E 2.1 (1) MatE T(X1,Xs,...,.X,) B 0 OFRHEEZE (unbiased estimator) TH 3 & i
E[T(X1, Xa, ..., Xn)] = 0 DD C ¥ T B,
(2) #igtE T'(X1, Xo, ..., X,) DO O—HHEFEE (consistent estimator) TH 3 &I, Ve > 01K LT

lim P (|T(X1,Xa,...,X,)— 0] >¢)=0

n—oo

D DIIOE FIZWI,

Bl 2.2 AT X = %(X1 b X)) BRI p ORRHEERTH D, £ BHEERTL B3, R

E[X] = p X O FRHEERTDH 5, £7-. KEOTER (EH 1.10) & D —BUEERTH 5 2L bbb 3,

M 2.2 X1, Xo,..., X, ZEELIEATEX{] <0 2 LU? = %Z(Xi -X)? 8L,

(1) U2 3858 0 OFRHEERTH 2 Z L 2mt, 2hib U2 R W 5,

(2) X1, Xo, ..., X, DERFER N(pu,0?) 26 OIIEAIEAL T3 &, E[(U? —02)?] &k, U? 27—
HERTHDH Bk (KEROFFERDZEA L Ak L T) R,

byh: (DIREX; —X]|=0&D E[(X; — X)) =V(X; — X) KFEELT (1.8) ZHWV3,

(2) ITIZERE 2.1 (3) & %W DHHE R — 1D 2 ARICHES 22 e - 117 ZHVv X,

EE 2.2 “O0HHE (X1, Xa, ..., X,), Ta(X1, Xo, ..., X)) DO ONREHEERTHZ LT 5, 20D
YECV(T) < V() RO, Ty BT KOEMTH S 0I5, R, MRiEERDOHTHHI i
INeTRBHDEBEMBEEEL VI,

BIEE 2.3 X, Xy,..., X, & iid TR U(0,0) KiEoTHED., 0 BRI T2, 2oL &,

2 n+1
Tl(X17~-~aXn) = E(Xl ++Xn), TQ(Xl,...7Xn) = TmaX{Xl,--- 7Xn}

MBI OMRIETERE LD 2R, %, T, T DELOBAMTH 2 hi#HN&,
2 2 0

f: BTy = E(E[Xl]—i--“—l—E[Xn]) =_ng =60. =7, Y =max{Xy, -, X,} T DL,
PY <y) = P(Xi <y X Sy) = P(X1 < y) - P <9) = (4) (0<y <)
n—1
50 frly) =" (0<y<6), =0 (20f). -,

n+1 (% nyn! n+1 1
T3] = — /Oy g W=y

WEED. T1,Tp & b ICRREERTH 5, o i
4 4 2 2\ 0
Rz, V(D) = — (VX)) +-+ V(X)) = — n( ) -

Vo %) "
_ 2 _ ony"” N s
R E[Y}—/Oy T dy—7n+29 B )]
n-+1\2 n+1)2 n 62
V(T2):( ) BY?) - (E(n)? = | n2) n+292_92:n(n+2)'
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YoT. n>20 V(T < V(D) $hbE T & T EDEMERS, (n=10LE T =T5) O

FIHE 2.3 (Cramér-Rao) Xi,..., X, AViid. T, 0 BRHBEE L. ZOEEEKE f(r|0) F 7/ XHERE
BE p(r)d) = P(X —2) £F 5. COLET(Xy, ..., X,) DR 0 OFFHZRTHIUL. HYREAETT

1

V(T) = 1) (2.4)
THB, 22T, 1(0) 13 Fisher iy JIZHKCERENS,
1(0) = EK%G(XW)Q} (FEEEA DL L E) = E[(%W)Q} (HEBCR O v %)

SEBR: WERREROL EDART, BEMHTHL I, THNMREERTH 2025,

9:/ / T 1] f(;16) das - - - day, 1_/ / fo]|9d1:1
—00 —00 j=1

BT B, LD T3E 0 1ZHT 2 MODHEYOLENTITAL L L. ZOMl%E 0 THS L
1:/00-../00 Tﬁ{ﬁf(x.w)}dxlmdx o:/oomfoo 2{ﬁf(a:»|9)}d:c1-~-dm
—00 —00 80 j=1 ! " —o0 —0o0 80 j=1 !

. L0 ) -
£5. Thb og(0) = (%logg(e))g(e) CHELT

1—/ / (T — 910g{foJ|9}Hl (;16) dzy - - - dz,,
:E[T elog{ﬁ X|9H

Z 2T Cauchy-Shwarz OF%ER ((E[XY])? < E[X?|E[Y?]) ZHWT

2

< B[(T - 0] [(1g{1:1 (X,10) }H (25)

E [(T - 9)% log{li[lf(xj|'9)}]

ZIZTY; = %k)gf(x 0) 52, I(0) = E[Y?] T

Bl = [ {ge s} saioio = [ Lraipao= ([ seloyar) ~o

Vi, Y, BT H B8

[(log{Hf i) | = pion v = ZE[Y] 2 % B

rih. V(T)=E[(T - 0)?] cEELTER%283, O

AR 2.1 (24) THESBOLIED 2 ER c 1TH LT

1og{Hf (X,16) }—cT 0) aec.

DRI T 2L ETH5, T4 (2.5) THW Cauchy-Shwarz DAREFERICB T 2 EBHMLOEMFIC X %,
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ER 2.2 Fisher [EMEIZZEERE f(2]0) d U AHERBEED p(x|0) 27 “v BEZHI1E, LTO X5 #RE
RHEFO,

0?log f(X16)
062

9*log p(X10)

1) = —E o

} (BIEBED D % b %) :—E[ } (HERL D & %)

b
WUF, SBERE O L ZOAHMAT 2. f(z]0) 550 120WT 2 B ATRECTHIS / F(2]6) da 73 6 1290

TG ¥ S DT S AU, / f@l0)dzr =1 XD

oo 62 82 oo
il = o ([ s i) <o

? 1 af o 1 9% L af, 2
XoT. %logf(x|9):f(xw)%(aj@,wlogf(ﬂ@):f(xla)w(x\ﬁ—<f(z|9)%(x|9)) £
o 1o 1 of 2
E @logﬂxw :E[f(xw)ﬁfmg)} 7EHf(X|9)%(X|9)} }

:/_Z{J@i (xle)}f(xe)dm—E[{f(;(w)gg(xw)}z]
—0— E[{%logf(Xlw}Q} = —1(0)

B,

Bl 2.4 EMFED N(p, 02) 225 DEEEEIEAR X,,..., X, £ T2, 2O E, f12.2 XOERE X 13 ud
RIFHERTH 2P, CHIEIHERICHRoTWDS, 72770, o2 3L T3,

= =2 1 2 2 P 1 (x—ﬂ)2 > : =
B9 V() = 0%~ N(u,o?) OBIEME S (rlu) = exp{— = }mm‘ Fisher 15
o
. Olog f(X|w)\2 X 2
_ og p _ —m* _ 1
100 = [ (Z55,75) | = [(557) | =

TH 35, Cramér-Rao DFREROHEESHLT 2, LoT. X 3EVHERTDH 3, O

BB 23 n>2r3%, X1,Xo,..., X, & iid THEEDM Ex(1/\) Ko THED, BTG N ORRHEE R
X 2 T=cmin{Xy, -, X,} EEZX 5,
(1) EBcrEDL, (2) X T OLrsEoEMPHANE,  (3) X WEMHEERTH 3 2 L 2RE,

EER 2.3 RO OREHD S DFEAR Xy,..., X, AL, ZOEEBEBE f(21, - ,2,|0) FI3HERE
@Z% p(xl,--~ ,.Tnltg) = P(Xl =T1," " ,Xn = a?n) Z‘TZ)O ZDk %@ZK Xl,...,Xn ﬁ)gi%hfl%ﬁ:—l:"c
D 0 ODHEREE (likelihood function) Z X TERT %,

LO) = f(a1,- ,2,]0) (EEBEBDDZLE) =pa,--,z.)0) (MO )

~

F7-. REBSLO) RBACT 2 0= 0(x1, - ,20) BEET L&, THDB,

~

L(O(x1, - ,x0)) = mgaxL(G)
DEE Xy, X,) & 0 DBAHEEE (maximum likelihood estimator) £ 115,
BI%E 2.5 X, Xo, ..., X, » Bernoulli ATOET, P(Xi=1)=p, P(X; =0)=1—p £ 5%, p DRA
HeE R 2RO &,
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fi#: p DL
lXp)::P(Xi::xh-~~an::xn)::p“+”*“"(144ﬁ”*@“+”+1“.
T=(x1+ - +z,)/n ERL. Lip) DMNEEL o THDT 5L

9 0 _ - nz n(l-%) n(T-p)
6—plogL(p)_a—p{nzlogp—i—n(l—x)log(l—p)}—?— =y pi=p)

- T, (%logL(p):O%@@b‘“Cp:E. ZOrE, Lip) B3mKt725DT,

X+ -+ X,
n

l/)\:
2 p DERAHEER L 725, O

B8 2.6 X1, Xo,..., X, DIEHAEN N(u, 0?) 5 & ORIEAEAD & &, 7Y 1 /RS o ORIHE
BERD X

R CIERAR

o T, %logL(u,JQ) =0, %logL(u, o) =0%FNTCpu=72= T, o’ = %Z(zz —7)%

ZDrE, Lip,o?) 3K 3DT,

D p,0? ORAHEER L 725, O

EE 2.3 (2.2, B 2.2 X0 L0 [, 02 B—BHEERICR-TWB I bh b, —MRIC. BBHTDY
FRZBVWTHRAHEEN —BHEER L 22 Z LA TE %, Fic, FOMEREHEEHWS Z & T, &I
EEIWHIINCER S £ 705 2 L 2RI, 2 DHSEATHNG Fisher THREDMITI L 722 (of. FRHE
E HIRREIE BHRE, 2003), 202 L IdERBETHW S5,

B8 2.4 (1) X1, X5,..., X, % iid. T Poisson 5311 Po(A\) IS £ T2, ZDL &, N DRALHERELRKD
Xo Fho ENOHEMHER L LD I L BIRE,

(2) X1, Xorer oy X % 10, TH ¥ =257 T, 1/8) 12HED £ F 50 2 CT o REEHIT B IZAAIRS A —
R—r32, ZOLE, BORIMERLZRD X, /o TN AEMMEER L KR 20T K,

BIE 2.7 X1, Xo,..., X, AV iid. T, —kk20 U0,0) IZHE5 & &, KA 0 R IHEERZ KD K,
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B Y INOEBUE 21, .., 1, BER SN & REBBLO)E0<21 <0, -, 0<a, <O TR
UELO)=0Lt755, £oT. 21 >0,...,2, >0k &

LW%=£;(mwhm~w%JS0®t%) =0 (Zofth)
7%, €oT, 0 =max{zy, - ,z,} DEE, LO) IIRKEEZLZ, Zh&D
= max{X1,...,X,}

230 DIRIHEERE L2, O

22 RXRE#EE
AEITIE, REEEO %S THEET 20 TR, 008 ENBXM (0L(X1,..., X)), 00(X1, ..., X)) %
POL(X1,..., X,) <0< 0p(Xy,...,X,))=1—¢ (2.6)

Y755 E3CEDIRMEELER S, TORMOL(X1,...,X,) <0< 0y(Xy,...,X,) & 0 OIEEHRK
1—c DEBEREAL VS, £/ 0 e BERELIER,

Wt vt RT, EREROTY 1 ORKEHE (02 PO L &) 94 ¥ FUBBKE VL &0 IHRME
MR p ORMHEEZFATS, Fo. HEREE T T TERBEEICE) 28RS - MG E 20
B D531 OFiIT. IEMRHER ORI 0? OXEHEE &V p OXEHEE (02 BRHID L F) BER, Z
DI TIZZ DD XEHEEEEEET 52,

FERO A HE S BRI D B O X RiHEE

v = 2 o =
ﬁ%24XL”WXHMMdTﬂkOM)K%GX%\XM&+~~+XJ@EE§2n®XL%ﬁK%DO

SE9A: XNEqum@zgﬁgﬁﬁéﬁﬁﬁazzu;o§X~Emumzmao;orgmupui
Nleyﬁﬁéb%%%lium(Q2ﬁﬁ%:§u&+~~+xmﬁJXm1m)%ﬁéﬁ\FMJﬂnuﬁmE
2n D x? DHIHIZ S, O
ZOmEED S, =X1 4+ + X, 2FBL,
P31~ 32) < 28, < xul(3e) ) = 12
206, HIMNOTREXZ M IToVWTHE &

25, 25,
EET R

X%n(ie) XZn(]‘ - %6)

L%, TIT X3, (5e) EEHBE 2n @ x2 A0 Ll e 5T x3,(1 — 3e) EEHBE 2n @ x2 60 Tl
le Ho Mo T, PG\ OREEFEE 1 — c OEHEXHEIX

2s <)< 2s

b, L. sk S, =X+ -+ X, DEFHE,

PR 2.8 » 2 EXREMDOFWMENTzL Z5H, ROMY TH otz FIHFH p 2 EHMHAE0.95 TXEHEEE
Lo LU, Fanofi b U TR 2 REE X

*2 (SRR B O—RI 72 0E D 5 TERS MESRHEHEY 2 Hist HEe) p.8l- #3Ho L,
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732, 838, 915, 1211, 1355, 1420, 1638 (Bfr )

f#: s =732+838+---+1638=8109,n=7T

25 28109 _ 000 25 _2:8109 o000,
x3,(0.025)  26.1189 ’ X3,(0.975)  5.6287 ‘

£ D 95% {EHEX I 619.3 < p < 2881.3. 0

Poisson 21 IHE 5 REEF O RPEE O X FIHEE (FE%E5E)

B> LISHLT, X ~Po(N), Vi~ x3p Y2 ~ sr) EF5 8 JBHIT 5.
(a) ( > k) =P(Yi <2)), (b) P(X <k)=P(Ys>2\).
FERR: (a) D728 o (\) = P(X > k) = i ),\—'e_’\ s

i=k b

o0

d d SN xl_ Ao Ab=L
ﬁ‘ﬂk()\):a;ﬁ Z{ ¢ e A}:(kfl)!e .

=k

ETep(0)=0&D

A ykfl 22 k-1 .
= = e Y = 2 = <
wr(N\) /0 = 1)!6 dy /0 2’“F(k)e dx = P(Y1 <2)\),
ZZTOHOHERG y=2/2 t BV, —A.
P(X<Ek)=1-PX>k+1)=1—-P(Ys <2X) = P(Yz > 2\). O

Xi,..., Xp i iid. T Po(A) 1295 & 34U, BB 1.8(6) &b S, := X1+ -+ X,, ~Po(n)) &3,

S, OFEBEZ s 55, @ 250b) &b Z; ~ X%(s—i—l) AN
P(S, <s)=P(Zy >2n\) > -

L2 5DT, 2n)\<X2( +1( g). ¥/, @M@ 25(a) &b Z; ~ xE, exfl.

P(S, >s)=P(Zy<2n)\) <1-— %5

L RBDT, 2A < x3,(1— Le). fEoT. A\ OEMEFK 1 — e OEEXEL, s % S, OEBIEL T2 ¥ &,

1, 1 1, 1
%X2s(1 - 55) <AL %XQ(SH)SE)

ER B,

AE 24 n A toREVE ZEZFUDEREREZ AW TIERSEFOSSICRE L TRBHET 2 2 e BE W,
TIARHEMICOWTHFEETH 3.

BlIRE 2.9 3 HICBVTBEBEMOREMMERANIL 25, ROBH TH o7z 1 HOFEFAEMNE 1 &5
FEREL 0.95 TREHEER Ko 7272 L. HHUHFEUZ Poisson D> TRET 2 2 ehbhroTWnWd T 5,

3,0,2 1,5 2 1, 1, 0, 1 (B f8/H)
F72, FOMRERIC LK D IERSAIGEME 5 & LT, [E8EFRE 0.95 TXEHEEE X,
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BB (%) s=34+0+---41=16,n=10T

18.2908 51.9660

1
%X§'16(0'975) =

XD 95% ERXRIZ 0.9145 < p < 2.5983.
(ENE) A3 T = 1.6 T Poisson i Tld 1 = THTH 2 Z L ITHEET 5 &,

B T 1.6 2.384
T % u(0.025)4/ 5 = 1.6 £ 1.960 uy‘{osm

kDR ZEHEXMEIZ 0.816 < p < 2.384. u(e) IFEHEEMDMHD LMl e fiE LT, O

1 2
= 091454, X311 (0.025) = = 2.5983

I 2.5 UTORWICER &Ko 7L, BEXMO LR - TROMBIZE HICPHIEAAT S 2 THEEL K
ML ETKRD X,
(1) FEEE ORI DM S £ F 2, 5 DB OWTHN 25, Fig@aFEREE 120 W Th -
Too TOEE, CEEMmERHE p (7)) OEHRE0.95 OEEXEZ KD K, 2. EEHEK 0.90 OEHEXEZ
KXo U MMIEUITHE L ETRD Ko
(2) B2 A FATHTHEBEIND N Z AR 6 8 BRI Lz 2B S 7 7RI RD LS5 T
Hoteo 1M DT T DD p % (a) FBEIET. (b) HDMERERIC X D IEHSMABlEns e L
T, BHFE 0.95 TREHEES XK.

2, 4,0, 0,1, 2, 0, 3 (AL iEl /4%)
7272 L. K47 D 07 v DFAEMEBUL Poisson ZHICHED & L. INEUGELITE 2 M TR X

“HAEM OB LEOXEHE (FBEIR)

§1.7 IHF#FT R EFK 1.1 TERLE F oz 5,

X ~ B(n,p) & L. Uy,...,U, PRI TENZER U(0,1) IZHEW, U(l) < U(g) <. <Z U(n) % Z DEFR
HEE TS

P(X > k) = P(IIHER p DNV X—A 81T n [BD 55 k [BILL D)) (2.7)
(Ur,...,Up @555 &b kD p LT)

P
P@m»<m=f{Xfim<qﬂ:f(1+méﬂwﬁ<p)

ZIT B 116 & Uy ~ BETA(K, n—k+1) TH D fE-> T, M7 X1,Y; T Xy ~D(k, 1) = X3, Y1 ~

X Y1/2(n—k+1) _
1y _ .2 _ 1 . N _ 2(n—k+1)
F(n_k+1,§)—x2(nik+1) %)EHL\VC U(k)_X1+Y1 Z?%'Jd—\ 36¢\_ Wl—w FQk
e AW, —,
k+1
X2 nfktWQ
PX<k)=1-P(X>k+1)= P, >p)=P >p|=Pl—F5—— > 2.8
(X <h) (¥ 2 k1) = PV 20) = P35 20) = Py, 27) 29
Xo/2(k + 1)

kﬁbX¢KﬂﬁKﬁﬁXTwﬁwﬂynmq&mm,ikﬂ@:}w%n_mrv@ﬁjg%ﬁmko

IHED FM(e) TE MO Mile RERT L &, BEEB L —c D p OEEXEIL.

s+1 2(s+1) (é)
2

1 n—s —
n—s+1 2(n—s+1) /¢ < p < s+12(n2(;J)rl) £
1+ ?FQS <§) 1+ ’;’L*SFQ(’I’Lf‘S)(i)

EBEIRBIENDNDB, L. s ZHBHEOEBETS %,

BIRE 2.10 H 20T A HFOTFTHFAL O HZE 7 7 — FPHBIC K o TR 2 A, 35 AH 6 AR
BTHEWVHEELXETEL, TOHNCBITS,. 7V A L OFEIE p & (a) LELOREIET. (b) Hulim
FREFRIC X b IEMOMISERE N2 2 LT, 2575 0.90 TREHEEE X,
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B (FEER) AR n = 35, HBUE s =
1 1 1

= = =0.077393 - - ,
1+ n—s+1 FQ(TL—S+1)(O 05) 1+ 36—0F1620(005) 1+5-2.3842
s+1 2(s+1)
il (005 GFR(0.05) 7-18662 ol
14 ffin((SH?(O 05) 1+ 55F3d(0.05)  29+7-1.8662

o T. 90% (X 0.0774 < p < 0.3106.
EE. F10.05) Offild F HHFRISHE VDT, Excel T cell iIZ [=F.INV.RT(0.05,14,58)] ¥ LTk 7z,
(ﬁwﬁ)@ﬁﬁn:3aﬁ$%$®£ﬁmﬁ:§gib

[5( 6 29 0.278223 - -
u(0.05) n 35 = L0 T35 { 0.066634 - - -

X h ke B EEXMEIE 0.0666 < p < 0.2782.

RIS 2.6 2 MOBTORFTAMREMD 20 LS, WE, 8EICOVTERLEE 25, 3 MRS
FEnS, ZOWERp % (a) EET, (b) POMIRERIC X D ERSIGEME NS £ LT, EHHK 0.90
TREHEFEE X, 72720, (2) BUTOMS F H6EEEAV. (a), (b) & 512 FR - TROBK L b1
FAT 5 L T/INGELIFE 3 1 E TR &,

HHE (m,n) ® F 5o B 5% &: F™(0.05)

mn 2 4 6 8 10 12 14 16 18 20
n

2 19.0000 19.2468 19.3295 19.3710 19.3959 | 19.4125 19.4244 19.4333 19.4402 19.4458
4 6.9443  6.3882  6.1631  6.0410 5.9644 | 5.9117  5.8733  5.8441 58211  5.8025
6 5.1433  4.5337  4.2839  4.1468  4.0600 | 3.9999  3.9559 = 3.9223  3.8957  3.8742
8 4.4590  3.8379  3.5806  3.4381  3.3472 | 3.2839  3.2374  3.2016  3.1733  3.1503
10 4.1028 34780  3.2172  3.0717  2.9782 | 29130  2.8647  2.8276  2.7980  2.7740
12 3.8853  3.2592  2.9961  2.8486  2.7534 | 2.6866  2.6371  2.5989  2.5684 = 2.5436
14 3.7389  3.1122  2.8477  2.6987  2.6022 | 2.5342 24837  2.4446 24134  2.3879
16 3.6337  3.0069  2.7413  2.5911 24935 | 24247 23733  2.3335 23016  2.2756
18 3.5546 29277  2.6613  2.5102  2.4117 | 2.3421  2.2900 @ 2.2496  2.2172  2.1906
20 3.4928  2.8661  2.5990  2.4471 @ 2.3479 | 2.2776  2.2250  2.1840  2.1511 = 2.1242

23 HETHIRTE

RETIRE X, REMORERD R, §l B ERE f(2|0) BEZ 5N TWD L X2, ZORE O ITOVWTD
R0 = 0y DIEL W%, BEMD» S DR zq, ..., 2, DFENTERICE>THWI T2 22 TH3, 22
TR 0 = 0 ZREEREL & W, Hy TRT,

Rat Hy PIELWVWE 212, ZREELLRVEHELTLESED ZE 1 BOBRD 2w, Hy BIELL R
WEE ZHAZELWE T2 ZE 28DIRD 25, HatHERICBVWTE 1 BORDDOH T IERII
B oh UDEDAE GBI 5% 5 WE 1%) K LTHBWT, B2BOBODE3RRIIRIANNEF
5EICHREEDTNVS

_®i9&%1ﬁ®\D®£’é%*%ﬁﬁ@f@$%%m@ﬁ§*$tmao

BEADOKEEI n ZREL TR, H1HOBERYDBI 2R B—ELRoTWVWHDT, H2MOHEDDB
ZBHER po WZIEATANIL BEZZLIFEBRNCHLOTHA 5, L2l nBHEHRELRVE XX, po
PNZNE WS HEREAR . Lo T Hy #IELL RWE T2 (Hy #EBH T 3) v %13 “Hilif” 12, Hy %
ELWE T3 (Hy #88RT2) & 213 I ICEZ 3 2 WIS E L 2008EHTHS 5, Hy BIELL A
W FIZEZ NS REGEMILRF L W, H) TThzET,
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WAREE Hy 00 =60 DX T HTRES & Z2ITE, ZORGZBEMEHR. W OrDROEETRED
EEWRIFEAERFE VS, (KB TERIEIRE MREHEE 2 et SHEEE, 19660 £, )

B 2.7 HOHFWCHE L RENEDOET 2HA-TWVWSE, ZOr %, RN Hy: HE 9. FRE 3 M,
WA Hi: HE A RE 8 OWFThrTH S, #Ero 3 EFRIHTHED LU TREN 2EU EH o7k
X, Ho2EHT2LT2, 2O E, F1HEDRD OMREE 2 HDIRD OMERZRD &,

IRIEARET Ho DEH 22 7-DIKEADE T 2THBZEIMRE VWS, Fiz, F1EOBRDVOBZ 2MRE ¢
KRB DD, H2HDIMD DB HMERZR/NCT 2 EARERRBENMH L VWS,
MIARFRDS ARG DA, I BIEHIEE/E 2 FIEZ D 2 DHRD Neyman-Pearson DEETH 5,

EH 2.6 (Neyman-Pearson) Xi,..., X, AViid. T, 0 ZRHFEKE L, ZOEEELE f(z|0) £ T 5,
DL EEcE
. [T, f(xil6h) }
R* = S T e > 2.9
o oo [ (2
EBE, P((X1,-,X,) € R*0y) = ¢ B/ T XD Hy : 0 = 0 OFHABEED 2 L &, ZORER
WSAREE Hy 2 0 = 01 WHWTH 1 HDRRD DB T R c DERBIREL 725,

SERE: HEREEBEROL EDART, EHIE R D
H1FEOMY OB 5E = P(X1,---,X,) € R|6))

BT eI s, 22T, B0 OB sHE = P(X1, -+ ,X,) ¢ R|0) B R =R TRAL %S
T ERREIZ IV, Jhud

P((Xla"' 7Xn) ¢R|91)7P((X1,~-~ 7Xn) ¢R*|01>

= {1 - P((X1,++, Xa) € R|6:1)} — {1 - P((X1,-- . X,) € R| 61)}

=P((X1,--+,Xn) € R"[61) — P((X1,---, Xy) € R|61)

={P((X1, -, X,) € R* N R|6;) + P(Xy,---,X,) € R"NR°[6,)}
—{P((X1,---,X,) € RNR"|0,)+ P((X1,---, X )eRﬁ(R*)Cw )}

_c/ilémmiiﬂmw@dm.u C/myémRyIIfLWOMH ~dx,

= c{P((Xy, -+ Xn) € R7[6) — P((X1,---, Xn) € R| o)}
=cle—¢)=0.

LB EBIED, O

Bl 2.11 (EHAEMOFEICET 2 80E (BAEHOBE)) X1, -, X, ZIEBRBER N(u,0?) 25 O
TEAIEARY T2, BE o? GBENTH 2 2 LT, B p icoWT, WK Ho @ p = po, MR
Hy: n= {1 (‘U,() > ,LL1) RS 2R BEBEAHEZRD L S,

X OELBIEUL f(|u) = J;—Qe* 5. LRI
o
H;’:1 f(xilpr) . " i ~
I = (g e =+ gz 3o =’}

202 =1
— exp{ i (233 — o — f1) (1o — Ml)}

202
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T+ + Xy

2%, T2REL. T =

w55, cov =l oy

1 o?logc
z<C 7elZl. C=—(uwo+ -
T < 2(#0 1) Y p——
2185, £oT. Re={(z1,"+,2); T<C} EBE,
P((X17 e 7X7l) e RC|,LL0) =€ (210)

i3 X212 CEEDIUI IV,

— o2 Y—,uo . P
Eﬂu:po@%&;YMN@mz)K\&on:(ﬁ¢ﬁﬁﬂWQDKﬁﬁ®f\led
5:P(Y<C|u0):P(Z< C_MO)
- = o/vn

10 u(e) % NO,1) DLM e ST @(c - i) = —ule) BB € = o~ Toue) BB L
T=h3o T,
X < o — ——u(e) (2.11)
n
B FASEHIRC B 5.,
e FTREDS Hy ¢ gy > po PE Eldy X > po + ——ule) BRETHIRNTH 3, 0

NG

f&E 2.8 Xy, -+, X, & iid T, EBGMA N(u, 16) ZH/ES & =, WK Hy : p = 25 Z XK
Hy:p=22 B LTHREKESS TREST S E, H2HORY OMERE 5% UTICT21En 28D 5
VWRELSTRREE WD, L, B LTRREABZRET 25D LT 5,

RIZE 2.9 X, Xo 3T, & BITIERSH N(0,02) ITHES & & MR Hy : 02 = 1, MRS H, : 02 =3
WL TRETS %, BHIEE C = {(21,22) |23 +23 >} T2 % H1EOBRYOMEN e (0<e< 1)
Y75 EIC a DEEED K, F5H 2 MO OMERERD X,

EE 2.4 (—HBRRENREDEIR) IRENRG Ho : 0 = 0y, MR Hy : 0 € D (ERH) 3%, 2D
rERD (1), (2) Zii/eF Ry . BAEKIE: D—RREHREDOENE 25,

(1) P((X1,--,Xn) € Rolbh) =e.

(2) P((X1, -+ ,Xn) €ER|by) = ZHlilzTEED R EED 0 € DITH LT,

P((Xy1, -+ ,Xn) € Ry|0) > P((X1, -+ ,Xn) € R|0)
MR D ILD,

Bl 2.12 (EBHEFO TN T 3 88 (FRREOSE)) ERBER N(u,0?) BV, o2 ZHAITH
By IR Ho : 1= po, PURH Hy - > po THB LT, 0L &, HEKHE  TORKR

R:X >0+ %u(a) R M DFRHI L 75 5,

SEBH: SZAREE Hy o= pa (> po) TH 3 & = OFEHHIE, Neyman-Pearson OEBIC X D

— o
X Z Ho + %’U;(&)

YD, ZIZT, TOENBIE 1 KEEFELTOVAEVWILIZERT S, 2O 2IZEDh., EoZEAMBIZ
Hy o> po iS5 2 —HEEIMEDEABE k5 Z e bbb o7, O
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AE 2.5 MAIBE TR —HRIRNBREDRNBUIFEL LV, 2D, NMREEZE Z 5,
IR Ho © 0 = 0o, MALIREE Hy : 0 € D &5 5, ER24 %2 fRILL. 0< ¢ <1 23 o (T
D¢ ZREL VD) IIHLT, ZORHDEKRZE

o(X1,...,X,)|0]
YEDD, (24 1F o(z) = 1g,(z { @t%&ﬁa’é%ﬁf%é ) BE ¢ B
)y<e Bs(0) > e (V0 € D) (2.12)

ZliileTE o ARKE:: ORRREL VI, Ty (2.12) 2HALTRE ¢ D2EE O, TRT L &,
B, (0) > B4(6), forall 6 € D, ¢ € O,

Zii7z3 ¢o € O, EHBEKE c D—ERRBAFRRE L VS5, LUFBENT 2 LELBREZEOH 2.13(1), (2)
R HEARE (1)-(3) ODFEHIRK Ry 1< L. ¢o = 1r, D—HRBHIFRMREL 725 Z e BH LN TWS (cf.
Lehmann 3 HHIRER 72 E).

BIEE LT IROHMEHE 20onE I,
(of . IREFR—HS TLEMEL RE-F 3 HASGHEN: SRbhiii, 1993,
[ERGE R fERARR T 2 s HEEAE, 1966)

2.4 KELREZL

RIZ WIARGDEEIRGT D 2 G EITENBBREETH D EERBEEEZE X %,
IFERGE Hy: 0 =00 2 L, Ny R@E H : 0cD 3%, ZOrE, LEHLIN%
H?:l f(fvz|9o)
maXgep H?:1 f($i|9)
TED D, ZDANDWPNELBNERZITY, RERFDPRDILT2RLA BRI EEKRTZ2DDEZIONS,
Z ZCEHEE

RC:{(x17"' 7mn)7)\gc}

EBE,
P((X17 7Xn)6Rc|0):€

D DIALD ¢ DIEZERD, THIHZED 5,

Bl 2.13 (1) o2 HBEHID L ED N(p, 0?) ORELREICK B 1 OFEHN
WRIEARGER Ho o= po, PINIARGEE Hy : p# po &5 %0 3. LEEL XX

\ o izt 2ro 202
SO (i — p)? }
max ex
2 11;[1 2o p{ 202

L%, DRDORKEERD S D
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LB, Uu) = iz(xi—u)zg(z—u) 0. p—7 0¥ ERKCRSOT,

1 « 1 o _ no_
A= eXp{—ﬁ (i — po)? + 252 Z(%‘ - 33)2} = eXP{—ﬁ(ﬂf - M0)2}-
=1 =1

252 1/2
[T —po| >C ZZT C’:(—Llogc)
n

, _
- . X -
ZZT. HyObl, XbiN(uo,g—) RS OT, Z =2 Ho

~N(0,1). &oT,
EZP(\Y—MMZC‘MO) :P(|Z|ch)

THBN, HED @czu(%a) Y75 DT. FEHIBIE

— o 1
— > —
X = pol 2 ﬁ“(f)
LB, O

(2) 2 BERHDLZFD N(p,0?) DEELLREICEL D 1 OFEEIH
RIEARET Ho : o= po, 0 < 02 < oo, XMAREE Hy @ po# po, 0< 0?2 <00 ¥ LTEZX S, LELLNZ

n 1 - 2
ax exp{_M}

\ = o2 21 \V2mo 202
max [ ——exp{ 1)
o2 =1 \2mo 202

Y#EZD, 2T . v=02¥2L.

. T; — 2 n
Wp,v) = logil;[1 \/21% exp{—( 21}#) } =3 log(2mv) — % Z(xl — )2

LB, TDOLE

ol no_ ol n 1 « 9
o0 =@ - p), %——E‘i‘ﬁ;(%—ﬂ) (2.13)
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rBlL,

(n —1)u?

n/2 1 n/2
(n—l)u2+n(t\/u2/n)2> - (1-1-;21)

&b,
FERN<c &b,

f=C T C=y/m-1)(c2n-1)

- X -
Y75, S HyDbr, Xp, -, X, i3 1id. T N(ug,02) KRS DT, EH2.1 &0 T = PO i

VU?%/n
n—1Dt5mHES, £oT,
P(IT| > Clpo) =
ED. C=th1(de) bFHUIEX V. TZTy tyo1(de) BHEEn — 1Dt 5HD Bl 2e iTH 2, BLEX

N ﬁfﬂbﬁéi

1
712 tioa (5¢)

ER B, |

(3) IEHRBER N(u, %) OEELREICK 298 o2 DEEFH
JREANET Hy @ 02 = 092, —00 < jt < 00, XAREE Hy @ 02 # 0%, —co< <00 ¥ LTEZ S, LENZ

(zi — p)? }
\ = i: \/27m)0 exp{ 2vg
ma [T 1 exp{ -7
MY i1 2v

Y#Hb, ZZTC v=0% =02 Ll ZOLE, (213)3(’957&iu:f,v:SQ:lZ(xifi)QOD
n-

LERRNERD, £l TTRu=TDLERKRLLDIDT,

1 \n/2 1z 2 ns?

- (Two) GXP{—%Z:I (z; —T) } <82>3 eXP{—%} B

- 1 \n/2 1 =n o
= = _7)2

(2%32) exp{ 252 L; (2 =) }

FER N <c PR, HB0< CiL <Oy WX LT,

2 2

<o g G < =
092 oo
2 n
Y%, Hy Db, ZSQ = 30X - X) EEHE 0 - 10 2 DS 2 2 IEELT
0 i—1
ns? 1 ns? 1
= _ R I
P(O'O Cl) 267 P(O’o 02) 26

LB EINCCCy BEDB L, Cr=x2_ (1 3e), Cy =2, (Le) ¥ B, fEoT. THIZ

n—zgx (1—%6) > Zj > 2 1(;5)

002

L%, O
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2.5 ZIEXREE

T 2 DO IERABEMA ORI D LI B T 2ARFME IOV TN D, Z Z Tl EHABDOAZ RN
1)—(3) Z—kEmim =

5. (1)-(3) 1E—RERH I R R OB Y 72 5T B, F7e. (1)-(4) ZRFEHMEET DB TE 2
X1, ., Xm ¥ V1,...,Y,

Y, 3N TH X 1 N(pg, 012) 18F Y 13 N(ug, 002) KIED 2T 5, /. 202
NOERT%Z X, Y LERSEE Sx?2, Sy? £ £,

(1) e AR H() : = U2 @*ﬁﬁ (!f N1 012 & 022 Ciﬁiﬂ])

CHED. HyoF, 7= — XY

————— I N(0,1) i DT, Zetl.
o (0,1) 1€ AREKYER ¢

j‘j‘iﬂin%iﬁ H1 ) 75 H2 0)747:1\ ﬁfﬂﬁ&i ‘Z‘ > ’LL( ) Iz
WSZARER DS Hy

AR XY 13T XNN(ﬂ1,012/m) Y ~ N(p2,022/n) ED. XY ~ N(uy—p2, 012 /m+09%/n)

p1 > po DA, BHIZ Z > u(e) £725,

(2) %t (pair) TEEIX M2 EAICET B Ho: juy = po OWE (RBEK 012 ¥ 002 1A
%xi 7l — AL FE % 3671 D IR T C DM FE DAL O E AR &, F—MBHIC 5z o 72 2

ZMETRIEZITV,
WEBEMIET %, o T, m=n T, BIEZ (X1,Y7),.
(

(X0, Yy) D& SITH (pair) THRLHATWS
T, BilBVWT X, 2Y, 33T L TcRE ?@)J:L\ZT}Z)) B R EZ D,
COBE. Zi=Xi—Y; £ U Z; 3V g — po OFR—DERSIHES DT, 20 74,
BB AR OB A OB TEORE L 5585 0C. Hy o F. SiHRT = — 2

—— 2 HHEn-10Dt 7
\/UZQ/H

y Zn DMRIETD %,

Ly ITDWVTD

THES T ICEDRETE 2, 22T, U2 1E 74,

(3) HO U — 2 = 5 Oj*ﬁi (012 = 0'22 T{ﬁbiﬂ%ﬂ])
0'2 = 0'12

_ — 1 1
2 <, (1) OBE LR, *ﬂ%ﬂ?i’ax,ya:omfx_wa(a, (f+f) ) L%,
m n - 2 2
— . RS S = — z( )%&ﬁ:gz@yﬁfmowam§f~ﬁ%pmy
=1 Jj=1
TSRO T 2X+”SY

2
0_2 ~ Xn—1

iﬁfNX%mﬁ.éam\:nmili7téﬁja®f

X-Y-6
2
r_ Vo (1/m+1/n) _ X-Y-9¢ (2.14)
mSx? + nSy* mSx? + nSy? (i N l)
o?(m+n—2) m+n—2 \m n
BEHHEE m+n—2 0t 5RHES,
IRED., IRERE Ho OMEIX, AEKEZ e & L,
WA DS Hy: — W2 75 0 72 51X, A |T| > tm-i—n 2( ) -
SAZAREAY Hy —po > 07851 BHIIZX Z >t 40-2(e) &2
(4) Ho :

0'1 = 0'2 DIRE (Ml, /LQ GHQ%D)
FEARGTEL SX2,SY @\_OL‘T

2 nSy
2 ~ meh
01

~ X2, TIABIM DT,
2

2 2
e mSx nSy _mS’X2 n—1 (2.15)
o12(m—1)/ o02(n—1) nSy?m-—1
FEHHE (m—1,n—1) ® F 53>,
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D, RIR Hy OMEE. AREKEL ¢ & L. SRS Hy 012 # 092 725613, FHEIX

F<FE"'(1- %5) F7x F> Ffl”:ll(%a)

IR LV, o T, EBRMEERALTF > 1Thiud, F > F''(de) D& Hy ZFHL, F<1T
HPNWIF~F"'orx % ~F' Tl RBZLIERLT, % > F 7l (3e) o & Hy #EAFTIUT K,

T 72, MRS Hy 2 002 > 09 BOWEEAEE F > F™Me) by Hy @ 012 < 09 o3, EH%E
1

7> Frle) b riud &,

BIRE 2.14 2 FEORED 10 7 — 247 b OUER % LLERETT 2. 5. 10 7 — VIXE O 25 [ OKHZE—I12
HHEL., 20 13 mEO/KEIC AFEOMEZ, 12 HO/KHEIC BEOREZREEL7-. ZOIGERIZ A HTIIEARF
BT = 917.3, EADE 5,2 = 26,828 TH D, BHETIZY = 863.3, 5,2 = 17,970 THo/z, TDL E, A fE
¥ BECIIERICERND B L VW2 55, AEKIE0.05 TRER X,

fR: A HOMOIER D% (1, DEE 012, BREDZNE 1, 09 T %,
Ist step FEDWMEE Hy: 012 =092, Hy: 012 #022 ¥ LT, HEKHE0.10 ¥ LTHRET %,
EHUEE m = 13,n = 12 KFEREL T (2.15) IRAL T,

_ 13-26,828 12-1
©12-17,970 T 13 -1

f = 1.482565 - - .

—J7. Fl371(0.05) =2.7876 > f > 1 kD Hy 3%ESIN2, XoT. kit (3) OMEEDEMATREL 72 5,
2nd step Ho: p1 = po, Hy @ p1 # uo % BEKUEE 0.056 THRET %,
FHER § =0 2 LT (2.14) iITfRAL T,

. 917.3 — 863.3 =0.86110--- .

\/13~26,828+12~17,970<1 1>

25 — 2 3112
—F5. ta5-2(0.025) = 2.068 & D Hy I3ZHEIND, LoT, INHERICERND S LIZE AR, O

(5) Ho : p1 = pg DWIE (012, 092 1EAH])

(3) 13 012 = 022 L TERVEAICIZAVS Z A TERV, F, REEZ BT 0TR. MXEEE
TKHEHE U FERTE TV B 2 RIR 2, FHEYITHZ L EZBNE, 207D, BETE 012,002 BWEL
WY S DD B, KD Welch DIREFFAWNS & L BRI N TN X5 TH 5,

(Welch ORRTE) (1) THE 012, 092 DD D ICE DFRIEL 62,63 ICE XA ROMEAREEZ 5:

X-Y . Sx? Sy?
T=—r—  #="2 s (2.16)
Vo2 /m+353/n m—1 n—1

ORI RMOGBUL 012 /09 OEEEZIT 2 (2% Behrens-Fisher’s problem W 5) 28, & Z Tl
Welch DRE & L13N2 b DEMNT 5. ZAUIMGETER T 25EEENCHHEE ¢ D t AIHEDS L ABRES
ETHD, ¢ BRORXIBLEDLNBETH %:

(6f/m+53/n)* _ (Gi/m)* | (63/n)

5 = (2.17)

IS8 2.14 @ Welch DIRTEIC X 28 FEHUHE (2.16) IARA LT, t = 0.8681--- %2185, K (2.17) KF
BEERALT ¢ =227 282D T, HHEL ¢ =23 bEZ 3, ZIT. 53(0.025) = 2.0687 £ b H,
WRARIND, koT, COAETHINERICERNDZ LIZEARV D)5, O
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BIRE 2.10 H2HIXTIE, XV RTBEERMERLDEL R L INIHEO/NEZERIGL TV R EE
AR (A %) 2RET BTk, RERDNE IO FONE T OBEOELZE 25, 2heh
DEARFET 14.3, 15.1 L FROENZ 0.25, 0.63 TH o7z FRED/NELHERDNETIZE A7 EEBLED
ZLTWD EWR D0, ERSHZIEL T, (1) Bl 2.14 LRABICL T, (2) Welch OREZHWTHE
IKHE 5% THRIEXE &Ko (3) Welch DMED HIETHED/NED RV RIBEGEDBLHERD D DEF\WI=RPE
B DFED 95% (SHEXE % K Ko

26 FTOMOREDFE D

§2.2 XHEHERE THALDMOIEEZME - ZREERICOVTE LD TEL,

FEROIARIHE S BRI DB 1 DBUE 120V Tt
R Ho : = po THBKEE e TOMEZEZX S, T IT, FAYD n TZOEAFGDOEIUEL T T
%07‘: KT%O

M 24 XD, X; ~Ex(1/po) D&, ZOH Y I n HOM S =nX 1ZOWT, —nX ~ 3, &b,
Ho

1 2 — 1
P(Xgn(l — 55) < %nX < Xgn(is)) =1-¢
b, XoT. - -
SR Hy o o 755, Xgn(f) 73 22 < Xgn(1 . f) DL EFHIL.
- . Ho 2 Lo 2
ZILAO L ERET R LV, IR, -
P(;ny < Xgn(a)) —1-eTHaMb.  Hi:p>p Kb, % > 2, (e) D ¥ HEHI,
0 0

P(/%nYZ X2, (1 —5)) =1—-eTH206. Hy:p<p %o, QZ—E <x3,(1—¢) D EFEHL,
0 0
ZhLA o b 2ZE T kv,

IR EEOICHES BRERI ORI 1 OREHEESREIC OV T, [F— 22 n BT BY o hia)
[7— 25 X ACTBYLNESEE (FHRBTIRERTEIID L1 5)) 8oV THHIBNTY S, (of,
I MR 2 A RO, 1966.)

Poisson 2R ICHE 5 BRI DB p ORE (FEETE) 1200V T
RGN Ho : p = po CTHEKE e TOMEEEZ S, T I T, AR n TZDOERIUEDOHD s TH o7z
9%,

2.4 XD, S~Po(nu) DEE, s>174%56,

P(S>s)=P(x3, <2npug) =c 2F3& 2nu<x3,(l—e) rid, £oT,
SENIARERAS Hy 0 o> po 725 2npp < X3,(1 —e) D EFEHIL, 2L D EZETI IV, HERIC,
P(S<s)= P(Xg(sH) <2npp) =e¢ &IDE 2npy > X%(s+l)(€) b, oT,
RISIAREEDS Hy o p < po %551 2np0 > X3 (441 (€) DEERAL, ZhBD L EZETIUT S,
SISEOGE Hy o 85, 2nn0 < 03, (1— 5) F720 210 > 3,4 (5) O ERAL, ZHEBLOY
ERAETIUT I,

“IAREM O BHROMIE (FEE) 1200 T:
TIHREM ORI 2 MEEE R - DT, ZOMEICODWTHIHRRTHE L, (2.7), (28) &

k+1
k 1—p T Wa n—k p
— <p = ——— = > W, — 2P = ——— 2> W
1+7"_];§+1W1_p n—k+1 p — ' 14 552, P k+11-p ’
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CHET 5. 22T Wi~ B e Wy~ BT Th o, ko,

AATEED n TZOHBBEDS kE ThoTzv &, IR Hy : p = po THEKE c TOMEIZBWT,
1— _
Hy:p>pofab, — PO S F2RD (o) @ v g,

n—k+1 po
. n—k po 2(k+1) =
Hy:p<po?b. P11 >F2(n_k)(e)0)X%;Efl]\

— Do
k 1—po 2(n—k+1) (€ n—Fk po 2(k+1) (€
: mEH, — 5 g2 =
Hyop#po oy g0 > Fy Q)if@k+ll_m>p%FmQ)@t%$m
L. 20 2 AT X,
HBE, n BEAUTERE RVEEIR. FEt LHERORETEAR X512 p BERDBHECTHREL2IE

IMBEZIHAETEE Y, (METRARZ /5 BEIIL VA, XEHEE TR S LrsErkw, )

EEFEE, B2 TEPGEIE MRAEHEE 2 #ist JEE, 1966) 22w,
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2.7 DA 2RDH. 1 FHR. BEERZHO LA o KUISTOWVT
HHEn O 2 56D Bl o /&0 X2 ()

HHEEn Dt 2D Bl o K

tn()
“1 0100 0050 0025
n

1 | 30777 63138 12.7062
2 | 1.8856 2.9200 4.3027
3 | 1.6377 23534 3.8
4 | 15332 21318 2.7764
5 | 14759 20150  2.5706
6 | 14308 1.0432 2.4469
7 | 14149 1.8046 2.3646
8 | 1.3968 1.8595  2.3060
9 | 13830 1.8331 2.2622
10 | 1.3722 18125 2.2281
11| 13634 1.7959 2.2010
12 | 1.3562 1.7823 2.1788
13| 1.3502 17709  2.1604
14 | 1.3450 17613  2.1448
15 | 1.3406 1.7531 2.1314
16 | 1.3368 1.7459 2.1199
17 | 1.3334 1.7396  2.1008
18 | 1.3304 1.7341  2.1009
19 | 13277 17291 2.0930
20 | 1.3253 1.7247  2.0860
21 | 13232 1.7207 2.0796
22 | 1.3212 L7171 2.0739
23 | 1.3195 1.7139  2.0687
24 | 13178 17109  2.0639
95 | 1.3163 1.7081  2.0595
26 | 1.3150 1.7056  2.0555
97 | 1.3137 17033  2.0518
28 | 1.3125 1.7011  2.0484
20 | 13114 1.6991  2.0452
30 | 1.3104 1.6973 2.0423

FHETE R0 A D B o 53
u(a) I2WT

0.975 0.950 0.050 0.025
n

1 0.0010  0.0039 | 3.8415  5.0239
2 0.0506  0.1026 | 5.9915  7.3778
3 0.2158  0.3518 | 7.8147  9.3484
4 0.4844  0.7107 | 9.4877 11.1433
5 0.8312  1.1455 | 11.0705 12.8325
6 1.2373  1.6354 | 12.5916 14.4494
7 1.6899  2.1673 | 14.0671 16.0128
8 21797 2.7326 | 15.5073 17.5345
9 2.7004  3.3251 | 16.9190 19.0228
10 3.2470  3.9403 | 18.3070 20.4832
11 3.8157  4.5748 | 19.6751 21.9200
12 4.4038  5.2260 | 21.0261 23.3367
13 5.0088  5.8919 | 22.3620 24.7356
14 5.6287  6.5706 | 23.6848 26.1189
15 6.2621  7.2609 | 24.9958 27.4884
16 6.9077  7.9616 | 26.2962 28.8454
17 7.5642  8.6718 | 27.5871 30.1910
18 8.2307  9.3905 | 28.8693 31.5264
19 8.9065 10.1170 | 30.1435 32.8523
20 9.5908  10.8508 | 31.4104 34.1696
21 10.2829  11.5913 | 32.6706 35.4789
22 10.9823 12.3380 | 33.9244 36.7807
23 11.6886  13.0905 | 35.1725 38.0756
24 12.4012 13.8484 | 36.4150 39.3641
25 13.1197 14.6114 | 37.6525 40.6465
26 13.8439 15.3792 | 38.8851 41.9232
27 14.5734 16.1514 | 40.1133 43.1945
28 15.3079 16.9279 | 41.3371 44.4608
29 16.0471 17.7084 | 42.5570 45.7223
30 16.7908 18.4927 | 43.7730 46.9792
31 17.5387 19.2806 | 44.9853 48.2319
32 18.2908  20.0719 | 46.1943 49.4804
33 19.0467  20.8665 | 47.3999 50.7251
34 19.8063 21.6643 | 48.6024 51.9660
35 20.5694 22.4650 | 49.8018 53.2033
36 21.3359  23.2686 | 50.9985 54.4373
37 22.1056 24.0749 | 52.1923 55.6680
38 22.8785 24.8839 | 53.3835 56.8955
39 23.6543  25.6954 | 54.5722 58.1201
40 24.4330 26.5093 | 55.7585 59.3417

u(0.05) = 1.645
1(0.025) = 1.960
u(0.01) = 2.326
1(0.005) = 2.576

ER. Excel Tcell i '=CHIINV(a,n)J , '=TINV(l —a«,n)] & UTIEKRL /.
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