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CORETIIFER (o-LEE). MERZER., MREBR COMERERIZ [PS19) ZRTWEZL LT, &
HIICEHHETE 2 X512 2 ICEREB L WIEEZE L RO E¥, fid MEEEHET2Z2T
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(ANBNC N D)= P(A)P(B)P(C)P(D) L&D %,
5O EOBEROMNIED FRICERS NS, WERERZ [PS19], p.6 ZBEO L,

(RHITESHEER) HR ABIIHLTPA) >0 ThHsrE, ADFTOD B ORI 35%Mf&HR%
_ P(ANnB) )
P(B|A) = A LED Iz,
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
—Ji. P(As N Ag) = 910 " % % — P(A5)P(Ay) kD Ag ¥ Ay BTN,

*1 [PS19] I ZHEEE ORERBEI FOMFE/ — PERLE T, SIHSIN B OERE 2 A ZTTIEIHR Y. ZOMBOHMBERERE
HF5 (o T DHRATRALDPED) BB/ TS, WebClass IZEWTBEE T,



(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¥]

al o N(N +1) 2
f®: (1) 1:;P(X:k):;ck:c#, ko<t b Ty
z ON +1
2 EX]=Y kP(X =k) = k2 =
(2) E[X] k; ( ) ck; 3
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 = —— [ CIERT B, INE a0 THLT
k=0
al (Nt DaV(a—1) = (@ —1)- 1 NaNT - (N +1)aV +1 -
g (a—1)? B (a—1)2 ' (1.1)

al N AN (N 412V +1) 4(N—1)2N +1
E[QX]:ZZkP(X:k):%ZkZ’“ _ A N(J(V+1)) ) _ ((N(N)H) ) o

2



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

3



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 OEE T 3. [PS19] BHHEEOMHRFZO#KE — +TF., YESOMIEESRBOC ¥,

il 1.1 Eh~rn—) YEMRXZH TS (¢f. [PS19], p.40).

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+ + - T +---_n§ 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+1D—o00THs=0 (2) =0 B2, ShED (2 (1+a)" =) (Z)a:" YRBH, CHULE

n=0
WO ZIHEMTH 2,

Bl 1.4 2| <12 LT (1—2)"? 2MEBREBTES,

. (—2) _ T2 (2o ) 28 ) by o) e

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
TR, BRI OER (cf. [PS19], p47, BH AT) ZHVELEEMI T 5 2T RGN E, o, X
I35 TRIE 1.4 (1) $FEHTE %,

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

5



%%, 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 I TE B Ge(p) IS £ & P(min{X,Y}
O Emax{X,Y}] ZRD X, £/, P(XleY) Z2KD 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

RIS . k
lim P(X, =k) = %e** (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 -

=D ket = Z(k—n!e =A) get=
k=1 k=1 =0

BIX(X —1)] = ik(k EETEAS T i N2 e
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 %,

RIRE 1.10 52 6> 05T, |t| < § D& SHERER X ORERERD Mx (t) = E[e] < oo Zifizz3 &
. 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) A (0) = BIX], (2 A%(0)=V(X),  (3) A%(0) = E[(X - u)°],

(4) AL (0) = BI(X — )] = 3{V(X)}?

by b My (N (t) = My (t) B, 0254 7=y Y ORREROCTHIEOMSY. 2 E#5. 3 E#
EEEET 3 L HENASICHETE T,

TE: ok X OFMEREL T e &, AL(0)/03 #EE. AP (0)/0 #REL WS,

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,

P(X =k)= M max{0,n — (N —m)} <k <min{m,n}, =0 (ZOfth)

N )
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 LADELSDH, (z+1)N OERMR
D" DFRBE—HT A2 2HOTRES, X OFY, 7ERDZDRD X;,i=1,...,n EEAT5:

X — 1 1 FEICED H LBk R
Tl 0 i BHEHICHY HLEERDHA
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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 OEERED fx(x) =c(1 —2?) Y2 (0<x<1), =0 (ZDOfth) dr =, LIFERD &,
(1) &% e (2 EIX] (3) V(X) (4) X DN Fx(z) > b: (sinz) ZEHEE &,

i 8 1.3 (¢f. [PS19], p.13, #lid 2.3) & > <B I (s) = / ¥ e dr (s> 0) &
0

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

(1) (1) 1,F<2>
(2) T(s+1) = sT'(s) (s > o) 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 YTHBHIEIZEET LY

r(3) -rwn(3) - mw () -3

0 4’
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BIRE 1.7 LLTOEEZRD &, 7272L. v>0,a<b T %,

(1) /_O;e-?idgc 2) /lbmdx (3) /ogsin69d9 (4) /OOO (xfly dz

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

(3) t =sin20 LB ¥ (Hik)= 01 ; t(ti_t %B(; ;) F(fr)(i()é) - %%i\/;ﬁ - %
(4)t:%+1 EERgS (L—}ft)_/olt7<11) g_/olﬁ( 13 dt — (374)_r(13:)(1;)(4) - O

@ 1.15 LT OfEZERD Ko
) 2 ™ o0 1‘2 75/2
(1)/ 2/ 2e7/ 2 dg (2)/ 232 —2)Y%da (3)/ sin® @ cos® 6 df (4)/ (14——) dx
0 0 0 —o0 2

—Hk010 Ua,b): MERZR X OFEBIED fx(z) = bi

(a,b) EO—EERE Ula,b) 12065 2, X ~ Ua, b) ¥ %5

(a<z<b),=0(Zofth) or =, X ZXMH

RO Ex(\): WERZSRR X BRI fx(r) = Ae ™ (2> 0), = 0 (ZOf]) O & &, X IS8
Ex()) 1265 £\ 5, A3 H s ¥ 0O Poisoon FE AT 2 BRIBIO 545 & LTI v 5T
Wb,

1 (z—p)?
e 50 (—oo <z <00) T

EMDM N(u,02): peR,0>0r3 2%, X OEEEBD fx(z) =

2ro
HzehTwa e &, EMDH N(u,0?) 13 2w, Bl#E 1.7 (1) &b
bbb, R pu=0,0 =10t &, N(0,1) ZEEERI LWV,

1 * (@ew?
e 22 dr=11’%E
\/2770[

BIRE 1.8 (1) X ~N(p,0%) (60 >0) D&, Z= X—n B f2(2) 2RD Ko
(2) X ~BEx(2) DL ¥, Y = X2 OBEEK fy(y )%%“zzsb;o
(3) X ~N(0,1) D =, Y = X2 OB fy (y) KD X
(4) X, Y 1337 T X ~Ex(\), X ~Ex(u) ¥ L. Z=min{X,Y} £ 35, UTF2RD &,
(a) E[X] (b) P(X Za+bX >a)(a,b>0) (c) P(Z=a)(a>0) (d) fz(z) (e) V(2)
fB: (1) Fz(2) =P(Z<2)=P(X <oz+p)=Fx(oz+pu) &b

1 _(oztp— “)2 1 22

fz(z) = dilZ{FX(az—l—u)} = fx(oz + p)o = \/—27_6 252 277 5

() PO >0) =L ED fr(s) =0 (y:<0). > 00 & Fyy) = P(X* <) = POXS ) = (D)
D frly) = dily{Fxm} Fx (VB g2 = y V22V,

(B)P(Y>0) =1 D fy(y )—o<y<o> y> 0L E Fy(y) = P(X2<y) = P(— /< X < Vi)

Fx(VI) = Fx(=yi) ¥9 f(3) = 5o AFx (V) - Fx(—yi)} = V202
1

X (b) P(X >a) = /:O Ae ™ Mdr=e kD (5R)=
=e M. () P(Z>a)=P(X >a,Y >a)

(d) fz2(2) =0(2<0) BHHLED, 2>0DLZE fz(2) = ${P(Z <2)} = (A + pe” Atrz,
(e) V(2) = E[Z2%] - (E[Z])* = 1/ (A + p)*. O

(4) (a) E[X] = /000 e N dx =

11



BIRE 1.16 (1) X ~ N(p,0?) 2 &, E[X]| =p, V(X) = 0? ¥, ¥/, BEREK EEX],teR, %
R Ko
(2) X ~N(p,0?) DL &, Y =X OBEEB fy(y) ZRKD X, 7. E[Y], V(Y) 2RkD X,
(3) X ~U(0,1) DX ¥ Y = cos 2nX DB fy (y) &Ko X
(4) X ~Ex(1/\) @t &, E[X"] (n € N) &Rk, E[(X — N3], E[(X — \)*] &k X,
(5) X ~N(0,1) o &, E[X?"]=2n—1)!(=2n—-1)(2n—3)---3-1) (n € N) ZRt,
(6) X, Y 3T Hic U0, 1) IS5 e L, Z=max{X,Y} 55, UTZERD X,
(a) P(Z<a) (0<a<1) (b) fz(z) (c) E[Z] (d)V(2)

RIEMRED Y EHST N(p, 0%) OFERED &

8%, THEEAR ueR E 0> 0IDOWVWTHMILT %, BlZIE. N(u—to?,30%) OEEREKEE 2 UL
RORER 5, -
/ ei(w_uét;” : dr = V27 - 302.

FERIC, KBRS B> <510 T, B) OEEREED &
/OO maflefﬁm dr = F(Oé)
0

ﬂa
2R b. THRBEARa>0,8>0IMLTHHLT S, HIZIE. RESREESAREL 72 5,
/Oo 3/2, —(14+t%)z/2 de — I'(5/2)
0 {(1+12)/2}5/2

DX IHEERBE TRy LTS 2 e THIRMEDREDHHICE 2 224 H 5, BIZIE. LD
MR 1.16 (1) Ele'X], (4 ) E[X"] & (5) 13 LRI B 53, %m:%ﬁ:é

# e Do, B): HERZR X OBEEBIED fx (x) = Wﬁ%a—le—ﬂw (x> 0), =0 (20ft) DL %,
X 3H =57 T(a 5) IZHES B, X ~T(a, B) EFET,

N— X1 BETA(a,b): WERZEH X OEEMBD fx(r) = B(a,b)wa_l(l —2) P (0<z<1),=0(%
Oty D ¥ &, X 1FN—X57 BETA(a,b) IZHED W, X ~ BETA(a,b) ¥ KT,

FE 1.6 (1) A ~afi (1, 8) 1368516 Ex(B) £ —8 T 5, /. X—X 9% BETA(L, 1) 191
U(0,1) TH 2, ZDZ LIFHEREEE KT IUIHALH»TD 2,
(2) BIRE 1.8(3) &h X ~N(0,1) D& = X2 ~T(1/2,1/2) B3

E&E 1.1 XD 3 OO MIIBENEIZTRICEETH %,

X2 R AU AMT(L,3) RRICBRAEn O 2 ALV, x2 TRT, Xy,..., X, 2 TN(0,1) i<
MO e FTreE, X7+ + X2~ 2. ZHUEEE 1.6(2) 2HIE 1.11(4) 25T 5,
tBFE Y, Z BHYTY ~\2, Z ~N(0,1) Ot &, T:z/\/% OHTEEBE R Dt HFL VN, T

£5, BN ¢, :N(O,l)/ A T
F $315: X,Y&i?@j“CXNXm,YNX DrE, W==2/Y phtizBEE (m,n) O F 3FHe 00 F?
TRY, M R = X /% vy
BISE 1.9 (1) X ~T(a,8) Dt % E[X°] (ce R) 2Kk k.,
2)n>3DLET ~t, DL X E[T?] 2K &,

(3) X ~ BETA(3,D) DY B Y = 0 OREME [y () EROE, E7b>20F B[Y], V(Y) 2R
o (ZOY ORMEHE 2BR=25MHENVD, )
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f&: (1) E[X°] = I‘B(:) /000 getele=hr dy = Fﬁ(:) F(ﬁaai—cc) = Fﬁ(fér—(i—a? (c+a>00k %),

EX (=0 (c+a<0Dl Z).
2)Y ~ 2, Z ~N(0,1) 5 3R Y, Z %%L\TT—Z/\/% rRES, 22 ~T(L 1), Y ~T(2, 1)

3 n—2 n
0 o1 = [ 2] BEE aptzepery ) R
B) PO<X<)=1XDPY >0 =1 £oT fr(y) =0 (y<0). y> 0 HLT Eyr(y) = PY <)
y yafl

:P(XSHy):FX(H );ny (1+y>1+y ab)(1+y)a+b'

o] a—1
fﬁuamz(z;)mﬁ%a:/ (f_wdx: B(a,b) EEBe ZHED,

0 X

1 ° y® _Bla+1,6—-1) a oy Bla+2,b-2)  (a+1)a
E[Y]_B(a b)/0 (y+1)a+bdy_ B(a,b) S b-1 B = B(a,b) (b-1)(b—2)
(a+b—1)

F9%E 1.17 (1) X ~D(a,8) D& ¥ (a) E[X], V(X), (b) B(X — E[X])%], (c) Ele tX] (t > —8) # K &,
(2) X ~ BETA(a,b) D& & (a) E[X], V(X), (b)# E[(X — E[X])?] k&, (& (ZEEAEH )
(3) X,Y IZHIT L b1 BETA(L D) IHE5 £ & W = max{X, Y} OHERE fir (w) & E[W] 2K X,
Dn>40L% X ~F" 0L % E[X], V(X) 2K k.

XD AR ORHEZ FHRICHENTH 5, FEINSIIBIRENT A T3 Fubini OE# 2 HH &
T 5o AEFHI ZIXWEEE QTR 1T DR/ — - OffiE 5.14 2 /L X

el 1.4 JEEEMERER X Zp>0ki’TL’CE[Xp]:/ ptPIP(X > t)dt £ 7%, Filcp=10Dr &
0

mm:/ P(X > t)dt ¥ 5,
0

14 BRTHEREZHR
SEGHRA X1, ..., X, (LT, R? OIS f(o1,...,2,) BFIELT

P((X17"'7 ED / /f tl,tg,..., dtldtQ d (113)
EREBEE, f(or,... 20) B X = (Xo,..., X,,) OFRFEEBRE VS, Sy ZOLE,
E[ Xl, .-’ / / 1‘1,..., ($17"-axn)dx1"'d$n

LED B, 5 Cov(X;, X;) % (1.2) T MBIRE p(X:, X;) % (1.3) ABICED 3, 72, (1.13) XD

Pla<X, <b)= /// tl,tg,...,tn)dtg~~dtn}dt1
Rnl

LB h 5 Xy ORIEEI [y, 13
fX1($1):// f(xlatQa"'atn)dtQ"‘dtn
Rn—l
THABbN %,

BRI X1, Xo, ..., X, PHITH B DI, TOBEMI f (21,20, ,2,) BENZHON
SEREBIR fx, (21), -, [x, (w) OWEB B, TRDB

f(@1, 22, 20) = fx, (21) fx, (22) -+ fx, (2n) (1.14)

BT 3 2 L BRE D TH D 2 L ds, MHEOER (1.4) 2565 2 L ICHEET 3,
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I8 1.10 (X,Y) OFRRZEEREEBD f(z,y) =czy (0<y <z <1), f(z,y) =0 (ZOfth) D& EX%KD
;O
(a) B c (b) P(X+Y <1) (c) X OFIEERE fx(z) & E[X] (d) Cov(X,Y) (e) P(Y +2X <1)

B: D:0<zx<1,0<y<z¥¥3, z\@”D%xyﬂFEJ:LTWb o)

17/ fxyd:z:dyfc//zyd:rdyfc/ da:/ xydy—fiDC:S
R?2

JB:x+y<1&332DNB:0<y< ,y<;1:<1—yJZD(DﬂB%)xy:Fﬁk.TTé )

3 1y 3 1
// flz,y dwdy—// 8xydmdy—/ dy/ Sxydxz/ 4y —2y*) dy = —.
DNB 0 6

POS<X<1)=14&D fx(x)=0(x<0,1<ux). 0<x<10)t?s°
T 1
4
fx(x) :/ fﬂc,y)dy:/ Sxy dy = 4x>. E[X]:/ zdxd de = —.
—0o0 0 0 5

1
(A PO<Y<1)=1&D fy(s) =01 <0,1<y). 0<y<1DEE fy(y) = / Szydr = 4y — 4y°.

! 4
E[Y] :/0 y(dy — 4y®) dy = E[XY] = / xyf(z,y d:vdy—// 8z%y% dady = 9
ko T Cov(X,Y) = E[XY] — E[ |E[Y] = 225

() Ciz+2y<1eF22DNC:0<y<iy<z<i(l-y) &b (5X) //fxydxdy

: 1(1-y)
:// 833yd33dy=/ dy/ 8rydm=/ (y—2y° —3y)dy=f7-
DNnC 0 Y 0 324

RIS 1.18 LIT O (X,Y) OFRMEEREDRD f(z,y) THZBNB L X, ZRZEAD (a)-(e) ZRD &,
(1) flz,y) =clz+y) 0<z,0<y,x+y<1), flz,y) =0 (£Dfh) DL =

(a) Efc (b) P(Y <3X) (c) X OEUBER fx(x) & E[X] (d) Cov(X,Y) (I E[X]= E[Y])
(2) f(z,y) =cy (0<y,2® +y* < 1), flz,y) =0 (ZOfth) Dt =

(a) ¢ (b) Y ORDEEBEE fy(y) & E[Y] (c) E[X] (d) P(Y > V3X) (e) P(Y > 1— |X])

EE 1.5 n RTHERZR (Xy,..., X,) OFRREERERE fx(z1, - ,2,) £ T2, R" 225 R" AOZEH:
yi = ui(wy, -, xn) (1 <4 < n) DEET, fx(ry,--,2,) > 0 RBHNT, £y = wi(wr, -, 20)
(1<i<n) BEEZOWES 2, = vi(ys,- - yn) (1 <i < n) BEBICCLALTHD, ((”1;:))7&0%
WileT 55, TOLE Y, =ui( Xy, , Xp) (1 <i<n) Tn ROTHERER (X, , X)) % (Y1, ,Y5)
WEHT 2 %5, (Y, - ,Y,) OFRFEER fy(vi, - yn) BXATHEZ SN2,
Sy syn) = fx iy, yn) o vn(yr, o, 4n)) CM :

SEER: (a1, - ,a,) E R"IEMLTE = {(z1, - ,zn);urt(®1, -, Tn) < a1,y un(T1, ,2pn) < ant &
By, ZOEWMTEREE ={(y1, ,Un);¥1 < a1, Yn < ap} KHIET 2056, ZEBEBOBT DL
@ NYN N L))

(1.15)

P(Ylgaly Y <an)_ U1 X17 7X )<a17 (—Xlu "7X )<an)

:P((X17 a / /fX Ty, - , L dl'l dxn_/ / fY yla"'7yn)dyl d
=/ / fy(u, - syn)dyr - -dy, O

R 1.6 (X,Y) OBEMNE f(z,y) £ T5, COLE, Z=X+Y £32% Z DEEE f1(2) &

z) = /_OO flt,z—1t)dt (1.16)
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LB, B P(X >0,Y >0)=1CTHiUI fr(z / Flt,z—t)dt (z>0), f2(2) =0 (2 <0) £7%5%,

SEB: Z=X+Y,T=XtL (2T OFREEEER g(2,t) 2KD, Z QFEDHEEEE KD X,
X=TY=2-TcHEEFTIER15 X

1

3(z,t)) :f(t,z—t)’det< (1) 1 )‘ = f(t,z —1t).

g(zvt) = f(t,

o0

HE-> T, fz(z):/ g(z,t)dt:/ f(t,z —t)dt.
PX>0Y >0 = 10LE <00 % fr(z) =0 @HIBA, 2> 0 DL X (L16) Tt > 050
2—t>0TRINE f(t,z—t) =0 2 R2OTHAHFAIZ0<t <z 7Z3TLnebnrd O

HE LT (X,Y) OBEEEME f(r,y) LT3, cOLE U=X-Y,V=XY,W=Y/X 53¢t
U, V,W OEERBIIRTEZ 5N 5,

= [ serunan we= [ s g feto= [ rela
SEER: @ 1.6 <A, UIRDVWTRU=X-Y,T=Y &, VIZOWTRV=XY, T=Xt . W
WKOWTRW =Y/X, T =X & LTZNENDORINEEREZRD, UV, W Z2h2e DA% EREE R
HIUX X, O

BIRE 1.11 (1) X,Y AT TEBIC U0, 1) IS L Z =X +Y 8L, Fz(2) ¥ fz(2) 2R X,

(2) X,Y 27T X ~ Ex(\1), Y ~ Ex(\s) tLZ:X+Y,W:§ eB<o fz2(2), fw(w) &R Ko
(3) X,Y MV TEHIINO, 1) KIS L S=2X+3Y,T=X+Y 8L, (5,T) ORI EEK
g(s,t) KD X,

(4) X, Y AT X ~T(ar, 8), Y ~T(an 8) ¥ L S = X +, T—Xiwzm (S, T) oIl
8 g(s,t) ZRD &,

(5) T HEBE n Dt 9 (¢f. EFE1L1) IS L2, fr(t) ZRD X,

BB: (1) PO0<Z<2)=1&D Fz(2)=0(2<0), Fz(2)=1(2<2).0<2<20ZD:0<z,y<1

1
338 Fy(z) = drdy ¥ DN{z+y <z} ODEEEDT, 0<2<1 DL & Fy(z) = =22,
Dn{a+y<z} 2

1<z<20)t§<FZ():1—%(1—(z—1)) —1_%(2—@ (DN {z+y <z} #EREE )
EoT. fz2(2)=0(2<0), fz2(2) =2 (0<2<1), fz2(2)=2—2(1<2<2), fz(2) =0 (2< 2).
EE: —HOITIE. COXSIHMEER S L THENED LS C LAZLOTHTRRLTER &,

(2) P(Z>0)=1&D fz(2) =0 (2<0). 2>0NLTHE16 &b fz(2) = / M Age Mgz g,
0

M =X BD fz(2) = / Me M7 dt = \Tze M%7,
0

# A
MEXNRED f(2) = / /\1)\267)‘227()‘17%2)lt dt = 7>\1 2
AL — Ao

f 1EOWT: P(W > 0)= 1 &0 fi(w) =0 (w < 0). w>0HLTHELT XD

(67)\22 _ 67}\12).

)\2

= Adge Mg Metwpgr — L

fw (w) /0 th2e e (M1 + how)?
-1 3

3) s=2c+4+3y,t=x+y T2 ax=—-s+3ty=s—2t @ib:a(x’y): =-14&D
9(s,1) R
8($ y) 1 1, 2 942
t) = — t — 2t ! — e a{(=s+30)7+(s—20)"}

g(S,) fX( S+3)fy($ ) 6(S,t) 2776
4)P(S>0,0<T<1)=1&Ds>0,0<t<1ZBRNTg(s,t) =013HBD, s>0,0<t<1DEE
z ., 0(z,y) t s
s=x+yt=—— 33 ax=st,y=s(l—1). ®II = =—s &b g(s,t)=

vt= " y=s(l-1) 9. 1) L g(s,t)
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ﬂa1+042
= FlanTag)

1
s e e 775(’1 1 -yt Z S~T T ~ BETA .
F(al + 042)5 (ah ( ) (AR (041+052,ﬁ) (Oél,ag)

2)
(5) W27 Z,Y T Z ~N(0,1), Y ~T(%,3) ZB#HWTT = Z/\fai%tté FFS=Y 2LT(ST)

fx(st)fy(s(1—=1¢))| —s (st)rle Pst g(1 —t)}oele=Ps(l=t g —

/80‘1 +az

DFRFEEERIE g(s,t) KD 2, P(S>0)=1&D s<0DEZE g(s,t) =0. s-y,t-z/[t?é?:
0

= /= g(s,t) = ‘ ’— st e s
\/g n g(s ) \/7 \/7 22F% ¢

ntl g 14 t2 .
s 2 le 2(1+ n )S_ bﬁ)x_é:

G Wm@ 2
fT(t)—/_oo (s,t)ds = "“\/%r(g){l(uri)} F(n—;l) };(é)( 7)*T_ O

B 1.19 (1) X, Y 2 Te Hic U0,1) S L W =X/Y £BL, Fw(w) & fw(w) ZRD X,

(2) X, ¥ AHEETE 1 NO,1) RS ¥ L Z = X +Y, W = 5 b8 f2(2), fiwlw) ERD L,

(3) X,V AT B NO, NI L S=2X+Y +2, T=-X+Y -1 8L, (5,7T) OFFZEE
B g(s,t) BRD X, F/z. S DREBASHERD X,

(4) X, Y PN —FRM0 U0,1) 1CiES & L. S = /—2log X cos(2nY), T = /—2log X sin(27Y) &F
5, TDEE, ST PHIITERDM N0, 1) 15 Z & Z2mt,

(5) W HEBIE (m,n) D F 51 (¢f. £ 1.1) S L =, fw(w) 2Rd &,

y=s5,2=1

Bl 112 po= (j, .., pn) & 0 RIEEMEEFTI S = (0,,) H LTy n RIEHRLR (X, ..., X)) BRD
BEBRE b OL F, CONIE n JOLERSTE N/, E) 15

1

- —3(e—p) =" (z—p)’
flxy, ... zp) )72 (det 2)1/26 . (1.18)
22 = (21, ,2n) 2L, @ 1 Ex DIEE (ZOHEMNT V) BERT,
CTEnN=208E%2EX5, ZOHA. EHEEBTHZ b, 01,00 >0, [p| <1 ZHVT, X =
2 1 2 _
L N2P) v ke z, COLE, et =ol0d(1-p?) TR = 1_1 _ /o1 p/("1202)
g102p 05 p _p/(0102) 1/02
THd056. (X,Y) OBEREEX
1 1 (z—m)*  2p(x—p)(y —p2) | (y— uz) ]
,Y) = — - + 1.19
fey) 2mo1094/1 — p? exp{ 2(1 - Pz){ ot 0102 o3 } (1.19)
YhB, . X ORUBEER fx(z) ZRD B, (1.19) ELD {---} D% y IZOWTFELERT 2 &
1 pPo2 2 -7 2
o2 {(y fi2) 71(3: m)} + p (x — p1) (1.20)
1 pPO2
ERBDPH, t=—r——|y— s — — (v — eBLle,
T [y i, (z ul)}

_(a=uy) 00 .2 p 1 7(wfu21)2
T 201 e ?dl=——e 1
/ J(@.y)d 27701 [oo V27roy
Y%, &oT. X ~N(p1,0}). 720 Y ~N(uz,03) %%, O

e N X — 1 Y — o X —
72 1. anyi-3 B (1. D= = - > :
BIE 1.13 (X.Y) OFERAH (1.18) DL &, S = = ,T m( p o ) eBL (o

(1.20)), T % S, TIFMTTY HIZN(0,1) 1THES ¥ 2mE, %72 E[X], E[Y],V(X),V(Y),Cov(X,Y)
B X CHBIRE p(X,Y) 2R X,
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— 1 — —
s = LMy 2(y g2 _ 2 ’“)m‘éz\

o1 1—0p 02 g1
T =018+ 1, Y = 03 (ps—i— 1—p2t) + o (1.21)
8(:L‘7y) 01 0 IUEIANN N
&b = =o0109y/1 —p?. o T, (1.20) IKEEEL T (1.19) KRKALT(S,T)
8(Sat) g20p 02 1—p2

DEEBR g(s, 1) 1

g(s,t)=f (015+u1,02(p8+ 1—p3t) +u2> o102/ 1 — p?| = \/7 — \/276*7_
T

XoT, S, TIFHITE HITN(0,1) IS, FiZ, (1.21) 2RI
X=018+pu, Y=o (pS+ 1—p2T) + o
rREZDT,
E[X]=E[o1S +m]=m,  V(X)=E(X —m)’] = E[(015)*] = o,
E[Y] = Elos (pS + V1= 9T ) + pa] = pa,
V(X) = BI(Y ~ )] = Elo3 (o5 + VI~ 7)) |
- {pQE[SQ] 4 2p/1— p2E[ST] + (1 — pQ)E[TQ}} _

Cov(X,Y) = El(X — u1)(Y — po)] = Elo1028 (ps VI p2T)] = 01020,

(X, Y) = Cov(X,Y)  oi09p _

= (|
VX)V(Y) o102

FIRE 1.20 (X,Y) ORIREERBRBAD f(r,y) = cexp{—%Q(x,y)}, 72720 Q(z,y) = 222 + 3y? + 4oy —
8z — 6y THEZ2BLNBLE, Qo,y) 2T 2 KODVWTEHERTEILT, (y £ v ZANE A
BEET) FlE 113 A X, Y O—XBEB S Y O—XBEKT 2EDZ 2T, Ec ZED,
E[X],E[Y],V(X),V(Y),Cov(X,Y) &R X,

1.5 RHOEHEEDE

Tl 2 %fnﬁﬁfﬁﬁ (X, V) iz L TEtFo s n P(Y <y|X = 2) & X ORISR ITHERE 3
S@%’I’a’:%o WERT S, XY DB 1RILTRWEETSH X ORISR HEERT 0BG O [EAR I E
ETZ 3,

(i) X QAT EERRL D%
P(X —2)>0%% 2 THLT. p(ygylxzx) _ P(XP(Xx’_Y; Y v, ik X — 2 0XHTT
DY DRI SHESEL VS, —F. P(X =) =0 255 2 TRERLEVSDL T 5,

(i) X OREHDEEREE bOBE (Z0HE P(X =12) =0 (Vo) TH 255 TRIBEL 25, )

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

PYeAX=2)= lim PYc€Az< X <x+90)
§—+0
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LEDD, TOLE, G=a+Eb-a)rTrHrLT,

b
/ PY <yl X =2)fx(x)dr =P(Y <y,a <X <b) (1.22)
LB ICHERT %, RS, (X,Y) D HERFEERE f(x,y) 2D T,

PY<yz<X<z+0) ff+6 Yoo fs,t) dtds
Ple<X<z+0) " f(o)ds

ZZTC, 77 TE2ITED S - +0 2T 52T, WOBPFOEAEHEIZLD

JY o [l t) dt

PY<ylz<X<z+490)=

PY <ylX=2z)=

fx ()
2155, ThED, KFEX =2 DT TOY ONMIHEFRA T, 2 DHEER fyvx (y|z) 23
fz,y)
= 1.23
frixGle) = T (1.23)
LB IEDbok. fyx(ylr) BEEX =12 OTFTOY 05D SHERKL VS, O

2
Bl 1.14 (X, V) # 2 KIEERAT N((‘“) ( d "ﬂ”’)) GES. Fibb. EEMES (1.19) T
M2 0102p 03

5Z5NBYE, fyx(ye) 2kD, X =2 OEHTOY OOfikRD X,

_(e—up)?
fB: B 1.12 XD fx(z) = \/; e i TH3»5(1.19), (1.20) &b
o1

YV =T @) T Varoa /T 2 203(1 — p?)
8%, A X =2 ORETO Y OOAERS TR N(M2 + f;ﬂ(x — ), 02(1 — p2>) Y753 T L AT
1
LTW3, O

AR 1.7 (Bayes OFERE) (1.23) & f(z,y) = fx)v(@|y) fy (y) KEBEL T, XDXS512RE %,

2) = flxy)  fly) 0 fxy(@ly)fy ()
FrxWn) = 5y = T fwwdu = fqr @) fo (w) da’ (1.24)

—H. X DPEEERTHNE P(X =2)>02R2 21T LT

P(Y < y|X =) = P(YP(S;’:X@ 7 _ o= | P =y =t

B

P(X =zlY =y)fr(y)
P(X =)

2185, ZH 513 Bayes DEHO—BAL TEMEE D H 2 7B THWLN S,

(1.25)

Frix (ylz) = %P(Y <ylX =)=

P(Y <y|X =2) BITRNTD y TERINTOIUE, UM EHARHE Eh(Y)|X = 2] DEHRTE 2, filx
2. &EX =2 OFTOY Q&M SEEB fyx (ylz) b o T

BIX =l = [ ) fyixlole) do

L. X =2 OFCY O¥ D3 EHMEET g1, ys... DL % ER(Y)X =2 = 3 hly) P(Y = | X = )
=1

LERIND, 51T, ZHEOEDEE V(YIX = 2) = E[(Y — E[Y|X = 2])?|X = 2] = E[Y2|X =
2] — (B[Y|X = 2])? TED 3, %72, EA(Y)|X = 2] 3 o OB TH 252 1% ¢(z) THETL & (X) &
MERERTH 5 H BRI E[h(Y)|X] ¥ £T, I V(Y|X) bERSNS,
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BIRE 1.15 (1) (X,Y) OEERBEED f(z,y) = 472279 (0 < 22 < y), f(z,y) =0 (ZDMf) T3, 2 >0
DL E (a) fyix(ylz), & (b) EY|X], V(Y|X) 2K &

(2) WERZEBAZFH V=0 T(a,B) N A= XDFHFEDHE X 23 Po(\) KIES &, £=0,1,... 1
LT (a) P(X =k), fax(Alk) & (b) E[Y|X], V(Y]X) 2K &,

(3) HERZH AN A >~ T, B) IHEWV. A =X DEAEDD L Y HIN(0,1/N) IZHES & &,

() fr ), fapOly) & (b) BIAY], V(AJY) 25K X,

oo 4e2*—Y

fB: (1) (a) fx(z) = / de” 2V dy = 4™ XD fyx(ylz) = e ir = e* Y (y > 2x), fyx(ylz) =0
2x
(Zofh)). b))z >0 Et=y—20 2B L

oo

BYIX =al = [ yhvxGlody= [ we vy = [ (2t ar =142
o) 2. 0

E[YV?|X = 1] = / (t + 22)2e~t dt = [—{(t +20)2 + 2t + 22) + 2}e*f]zo — 42 a4 2,
0

VY| X=2)=E[Y})X =z — (B[Y|X =2)*) =42® + 40 +2 — (1 +22)* =1

kb, E[Y|X]=2X +1, V(Y|X) = L
(2) (1.22) # A = {k}, (a,b) = (—o0,00) L LTHWS &
00 )\k Y Ba

P(X =k)= /:)o P(X =KkA=Nfa(\)d\= /0 e @/\‘He*“ d\

_ B > k+a—1_—(B+1)A _ B« I'(a+k)
© kD () /0 A ¢ dA = ET(a) (B + 1)o+k

:<a+k—1)(a+k—2)---af(a) B _(a—f—k—l)( 3 )a< 1 )k'

kT () (B+ 1)tk k B+1/ \B+1
3FFHORIIOSHEIZME 1.3(2) AV, EoT, X ~ NB(a, %) YR B, KT (1.25) &
xR = Fxa(kfAN) P(X = k[A =N fa(N)
| J22 Fxia (kD) fa () dX P(X =k)
AP _a B ~1_—Bx
£\
R € I'(c) ‘ _ B+ Lotk \atE—1 = (B+1)A >0
B T(a+k) I(a+ k) ’ '

RID(a) (3 + 1)oF

L AS0DEE fyx(Ak) =0TH2, (b) TH&D. fax(Ak) BH V<M T+ k, B+ 1) DEER
DT, X =k D&MD ANIA Y<MD (a+k,B+1) WS Zebhrot, LoT, Bl 1.9(1)
XD

> IMNa+k+1) a+k

EAX =k] = [m Afaix (Alk) dX = B+Dh(a+k) A+1°

Fa+k+2) (a+k+1)(a+k)

2 _ _ _
BN =M= et~ BriE
= k) = E[A*|X = K] - _ gy = OHE
V(AIX = k) = E[A2|X = k] — (E[A|X = k]?) = L
a+ X a+ X
kb, E[AIX] = S V(Y|X) = CEE
(3) (Y, \) ORIRFEEERIEL £y, \) & f(y,A) = fya(WlA) fa(X) TH 225,
_ [ _ (T e BY jami s gy B X atlo1 —(B+22)A

fy(y)—/_oo f(y,A)dA /0 me F(oz))\ e PN dx \/%F(a)/o A e d\
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_ B Tlaty) Tty (L)”Q(l n iyz)—“—%_
Vorl(a) (B+ 3y?)ot: VAl(a) 28

ZZT. a=THNIY IZHHE 20 @t 7MWITHES 2 IZEFEET S (of. HIE 1.11(5)), KT, A >0D

v E,

B )\a-&-%—le—(ﬂﬁ-%)/\ atl
Fay(Aly) = fY\A(yp‘) _ \/%F(a) _ (ﬁ+ %y2) ’ )\a+%—1e—(ﬂ+%y2)/\
AT TR ) T Ta+ D12 1 ek D(a+1) '
V() (7) (1 t oY )

o AS0DEE fyy(Ny) =0TH3. (b) Th&D, Y-y@mﬁ‘@%tA&ii]/? AT (o + 5,8+

1Y) IS 2 e B2 DT, (2) LAMKIC E[A]Y] = BO‘:;YQ (/812132)2 %18%, O
& 1.21 (1) (X,Y) OFRKEERED f(z,y) =3(x+y) (0<2,0<y,x+y<1), f(z,y) =0 (ZDft)
LFB, 0<a<1OLE () fyix(ylo), (b) P(Y > 1/4X = 1/2), () E[Y|X = 1]
(2) (X,Y) ORBSEEELD f(z,y) = 2zye ") (z,y > 0), f(z,y) =0 (ZOfl) LT 2L %
(a) fyix(ylz) (z > 0), E[Y|X], [Y2|X], (b) fxiv(zly) (y > 0), E[X[Y], V(X]Y) &K &Ko
(3) X 1&H Y5 T(a, 1) 1ChEv, X =2 OFTY ~Ex(z) £ 551 %, LFERD &,
(a) (X, V) ORI f(r,y), ( ) Fe), (©) Frv(aly) (> 0), (d) BIXIY], () VX]Y)
)
(

VAY) =

4) X ~BETA(a,0)) TX =2 DT Y ~B(n,z) (ZHEZM) K> T2 %, DIFERD &,

a) P(Y = k), k=0,1,...,n (b) Y = k DFTO X OFMD XHEMI [y (z[k)

—~

EIE 1.8 S0 THIFHEICOWTUTAMILT 5,

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

(2) E[aY +bZ|X] = aE[Y|X] + bE[Z|X]. (a,bEEH. )

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

(4) X,Y »H0i7 & E[Y|X]) = E[Y].

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

(6) E[(Y — g(X))?] #B/NCT 2D g(X) = E[Y |X] TH B, ZAUIHERZED &R B2 M LZERIC
(X,Y) = E[XY] THREZERT 5L %, YV 5 X AOESED E[Y|X] TH2 I 2RL TS,

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

L. (3) T g h & “XW BIBE L. BN (2)-(6) 18DV TIE “as.” & LTRILT 5.

FERR: (1) 122WT (X,Y) ANk THh U (1.23) ZHWT

BEv X)) = [ ([ umtloa) s = [ [ I b dray

:/Z/Ooyf(x,y)dxdy=E[Y]

LAIITE 2, (2)-(5) BET 2, (6) 12DWT “EW B h 12 LT

E[(X — EX[Y])A(Y)] Q E[E[(X - EIX[Y)h(Y)[Y]] & E[EX - E[X[Y][Y]h(Y)]

@ pEy) - BExy IR S

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

ZZT2iHO O HOEER EIX|Y] 3 Y OEE,S (3) &9 BIE[X|Y]|Y] = E[X|Y] %5t &
Wiz ERTR(Y) = E[X|Y] - g(Y) 2 ARLT

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

E[(Y — g(X))?] #NCT 201 g(X) = E[Y|X] TH 2, (7) DWT:
BIV(Y(X)] + V(EIYIX)) = ELEY?|X] - (B[Y|X])2) + E[EY|X)?) - (BLE[Y]X])?
- BlEY?|X] - (EEYX)? Y Ey - @y -vey) O
16 IEREE

BE 1.9 (FIEYI7OFRER (RILATOFRER)) X >0, ¢> 0 LT P(X > ¢) < -E[X].

o |

HH: A={X>clellaklaw)=1(weA),=0(w¢A), 2iliTHEZRL T2, 1,4 < %X.
XoT. P(A) = B[14] < %E[X]. O

EHE 1.10 (KEDFFER) X1, Xo, ... M THE UKD (1id. 2IET) & E, E[Xy =m, V(Xh) =
0?2 < oo THHUL, EED 6> 01TRLT

1n
lim P ’— X; — ’>5 =
™ (z o)
n

Z 8) 12k

BEE: Frbryz7ofRERL B|

:\'—‘

P(‘iixi‘m >= (’ZX—m’ >52> E[iiX—m
FV (2 = V(X 0) = LV = et 0. O

IR 1.8 AMOTEAN X1, Xy, ... 23 iid. THIUT B[|X1]] < oo B HIZHILT %0 ZDEHETTIEROK
BORER D LT 5:

2

}

RN
P@ﬂWE&—ﬂ—L

REDIGFEH DINK Z FERINR, R DBEHDOINRZBUNR L WD o T 6 DRBDIERIDRE L WRILERMF,
B L RO HUOHFRE B o AEII R AR 1T THR S .

EE 1.11 (RIOMBRERE) X1, Xo,... 271id. T, E[Xi]=m, V(X1) =02 (0< o< o0) T3, ZDL

% U, = ﬁ S (X, — m) EEREER S N(0, 1) AR 5, Fhbb. KARIT 5,
1[0 e
lim P(a <U, <D) e~ 7 dy, —00 < a<b<oo.

n—oo - n = :Ea

AR 1.9 PR EHZHAEZ S &
X1, Xo, ..., X, 2 iid. Ty E[Xq] = p, V(X1) = 02 fzbmi (et TR 1, B9 o2 @t%l;b)

DIEMEARAL VD), n B HIRE VL SEATY X = — ZX SN ERI N (1, & )MﬁEDO

b, ZOEBORERDOGEDOREICEET % [:F'Eﬁfﬁﬁ%’fﬁﬁ B IO IEBEFTKERDEE DR
RIZE T 2 KREHEE S E DA EN S Z i THier v THAR,
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1.7 EFHHE
X1, X B iid. THEEME T3, X1,..., X, 2/ 0HOHEAALZED%
X(l),X(Q),...,X(n)

LU, X % j BEOIEFHERL VS, X, 0 (J5E0) BEMEE (o), HTMEE F(z) LT 5.
522, Xy = min{X1,..., X, }, X,) = max{X1,...,X,,} TH %,
E7e. n=2m— L(FH) DL E Xy, n = 2m(fH) O % %{X(m) b Xmin)} 25 X1, ., X, OHSET
HoTz,

ST B £ (X)) Xny) OFIFEIRI g 25

):{ nlf(t) f(t2) - f(tn) (b <tz <--- <typ)
0

g(tlatQa"' ytn (%o)ﬁﬁ)

LB DIrb, iy FARICHMELD o <y DL &,

./3/...]( T f() e fla) dbrdty i = i%{f?(y)——l?(w)}k

ZIT, F(z) 3 X, O0HBBTHZ, £oT. X(; OEEREIL. ZORUEERDT

frgp@ =t o] ) s ey @) [ R )t

t<--<tj_1<zw r<tjp1< - <tp

n! , .
Jj—1 _ n—j
e PP ) - Fa)
b, TORDE ST, X(j) DEIW §— 1HD X, ZFED, X(j) DERZn—jED X EDPWVWDHEEZSLHE

AT,

j— 11fH X(j) n—j A

/N <jJ s R (X(Z),X(])) DOFRIFFEERBIL v < Yy LTk
n!
(i—DNIG—1=0)!1l(n—j)
T >y I L TiE f(Xm,X(j))(m,y) =0&%3%, —DODGE LRI, X DFEIZ - 1ED Xy 3ZH, X

& X(j) DN —1— i D X, F#EH X(j) DEIZn—jHlD Xy EPNBEEEZLLEHIRLTV,

fix xi) (@) = (F@) (@) (F(y) = F2)) 7 fy) (1= Fy)",

i — 1 1A Xy j-1-ifd X@) n — j

;

3OLULEDEGESFAMORIBTOLNE ZLIELZTHS D,

BIE 1.16 Uy,...,U, ML CTZRZAU(0,1) IS5 & L. 25 EWOEZ TEFFRIREMED. Uy, <
Ugy < <Up T2, COLERERDE, HELI<i<j<ntF 3,

(1) (a) fo,(w) xonfi, (b) E[Uy], (c) V(Uy)

(2) (d) (U, Uy) OREKRFEERE g(z,y),  (e) Cov(Up), Ugy)), () E[Uw|U)]
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#: (1) (a) PO<Uyn<1)=1&D0<u<1LUT fy,(u)=0. 0<u<1DrE,

o = () 4) ([ @) = oo

N g )| U(z) ~ BETA(i,n—i—!— 1) &%,

(b), (¢) E[Uw™ = (z_l)’fw/o w1 — )" du = (i_l;fwB(m tin—i+1).
FoT ElUg) = = ¥ U] = m D V(Ug) = m

(2 PO<Uu <Uyj<1)=1&h0<z<y<lZR&E g(r,y) =0.0<r<y<lDrZE,

9(@,y) = (i— 1)1 — 7'— Dl(n — j)! (/Ox dzy—l b (/j d‘”)i_j_l b (/ dx>n_j

Y

n! i - -
B I T R A St Ol

FoT. ay=2—2(1—y) KEELT.

n! i—1 i—j—1 n—j
ElU:Ug)] = DG =i~ //O<I<y<1wyx“ (y — ) (1—y)" dady
_ n! 2y — 2V (1 — )T e
~ TGS sy ™00 et

JI eyt )
O<r<y<1
_ n! {z’!(j—z'—m!(n—j)!_z‘!(j—z‘—l)!(n—j+1)!}: i(j+1)
(i =G —i—1)(n—j ) (n+1)! (n+2)! (n+1)(n+2)
i+ i iln—j+1)
&0 Cov(U), Ug)) = (n+1)(n+2) B n+1)2  (n+1)2(n+2)
Ho<y<lrdd,

o g(xay) _ (] — 1)' ],‘i_l(y — aj)i_j—l
fU(i)‘U(j)(-rky) = fUm(y) = (=D —i=1) i ’ 0<z<uy,
foa vy, (@ly) =0 (Zoft) koT
—y= [ U—1) 2y - (G —1! G —i—1)
E[Uu)\U(j)fy]f/o T = do = DI =i =y

;
&0 ElUwU) = 3U<j>- O

& 1.22 Uy,...,U, ZHTZERZNRU0,1) IS L. Y Z2Z0OXY 7 ¥ (WRE) ¥ 35, ThDb.
Y =Uyy, n=2m—1 DrE Y = }(U(m) + U(m+1))7 n=2moDLEr¥5, flE116 ZTHNT. Y D

2
P e R Lo

FIRE 1.23 Xy,..., X5 ZHVTENENOEERED f(z) =22 (0< 2 <1),=0, (Z0fth) THBL L. %
Mo ZMVEZTIEFHRAREED . X1y < Xo) < < X5 £ T B, ZOLERERDE, LEL (a) T
1<i<h5, () TO<z<1tF%,

() fx.,(u), (b)E[Xwl, (c)EX@l, (d)(Xa),Xs) ORKEEREB g(2,y), (e) Cov(X(4y, X(5)),
() fxxw Wlz),  (8) ElX(5)|X(4)]
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2 st

atiEt o BiE, BHEEFD oMl S 7A5A 2 6 2 OBEFORMEZHH T2 Z e TH 5, HMat@EIZZ D
HINCE L TIEARD S OHREMI L T2 e ZEZUT L, Bl BARVIGRNRE D2 & h3ftat & o bl
TH2, (BE: RER— ILEMEL 2EF 138 BAGHEY: Rbtiiik, 1993, BEBH & 4 RE S0
HEEEE, 2007, EFRTEULRE MERBIRHEE 2 #iaH H5EEE, 1966.)

Mat LR THALRDEHZA T 5, (Mt E R TRAHE TR TERP o7, )

TE 2.1 Xi,... Xn DWNLT, ZHENA—OERSH N(u, 02) ICHES T2 & &, KA T 2,
2
(1) AT Y = L EX I \ﬁN<u, ) IZHES

(2) X b REHBU? =

3 "5 U%?é(

i( X)2 30y,
X)?

FHBE R — 1 OH 4 ZFnt x7_ ) 1IHES,

SERR: Z; = 0_ ci=1,....neBLY. Zy,- -, Zo WEHETT N(0,1) 1ISRE5 . KIS
1 1 1 1 —k
=(—, -, —), = T , ,0---,0), k=1,--- ,n—1
bo <Mﬁ \/ﬁ> P (\/k2+k V2 +k VPt k ) "

k
YU, P=(popy- P, 1) £F2E. PREZIFINERD, 22T (T Tp) = P(Zy- Zn) EF3E.
Tl,...,Tn Cizﬁ"?\ﬁ“@ N(O,l) OCﬁE‘Bo %B%é\ (ZIZn) 0)%_{&%@% f(zla"' az’ﬂ) tj—é}i‘

L 1 1,2 1 no 15w L2
f(zl7... ,Zn)znieiizi — <7> 675272:121'
o V2m V2

THBH, (Ty-Tp) DBEEB g(tr, - b)) & (b1 tn) = Plzr-2n) &D (21 20) = P'(ty - ty)

LRBDE M ldet P'| = 1Ty 2= (21 2), t = (t1--tn) LT,
1, " s in

Y 2l=2z=(Pt)Pt=tPPt=tt=> 1 (2.1)
i=1 i=1

b, EM15 XD

O(z1, , 2n) 1
tryoo ) = f(P'(t1 - t) R = —3 Xt
gt 1) = FOP (1)) o = (=) e H —c
B TH 5,
T T —iiZ-J:DY—lZn:X‘—lzn:(aZ—i— )= =T+ THZH S, X aN( 12)
— = 1—\/’51_211 = i = e % ,U/_\/>1 o N M7Tl

HES. EFo. (21) kD S 22— ETQT%Zo# 7-1 ZZ L¥5L

i=1 i=1

n n

(X; —X)? = = Z 0Zi+pu—o0Z —p)? = Z(z- 2= (2} -222; +7) (22
i—1 = i=1

:Z —QZZZ +nZ° —ZZQ—nZ _ZTQ—n<—T1) ZTQ (2.3)
XoT, ?HMOER (EF 11 &) 3) BS, /. X I Ty oATRINSZ L (23) BLUY
Ty, T BEITHZ 2L (2) B3RS, O

QM‘H
\E

3\|
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ANDEEZ I U TERERM 1 (population distribution) ¥ LT, %, EMAHIMRE X N5, [EH
DI p, T o? DEDPEZ 65 & ZDOAMHITRICREIND, TO X BREBER, £/2013%7
X — & (parameter) ¥\ 5, KT, BEAARAOEGE. BEUIRABEE (unknown parameter) & Xidh 3,
BEFOREEHEE T 2 2 L HEHEITICB T 2 HNDO—2THH . ZOHEEDIEEFD SHEE S NAEAR
T1,%2, ..., Ty 2D EIWXLTITI,

CDIER x1, 20, ..., 1y 1F T DREREDAITHE 5 P ARMERER X1, Xy, ..., X, ODRBUEL AT,
D X1, Xo,..., X, B ZOREMD S DEEAERE VS, (TROE, X1,Xs,..., X, BDEFEMP S
DIEEREARTL S, 1id. o TV, ) RABKZEHE T 270 DEME/IER X1, Xy, ..., X, OB
T(X1, Xo, ..., X,) ZMEHREE VS,

ER 2.1 XD IERBEEICET 2 B0 BB ARAIOGE DN OWTEETE S, Z I TIRKH
HEEICTDOWTHINT %, it e 2 OHRIE pp.99-101 OFIRE 1, 2, 3 24, 5, 6, p.105 OBEFE 1-A 1, 2
EIRNTHEL S, %72, pp 113-116 OB 2, 3 L[5, 6, p.123 OFCERIE 2-A 2, 3, 5 #fRNTHL 2 L.

R ER D X IHEE

X2(a) THHEn D 2 92 O Eflla s, BB, X ~ 2 0rE, P(X >2(a)=a thdmHeT 5,
corE U2ERREAMETAL. @Ml k0 "ty o2 noT,

o2
n —

P(Goa(l-0/2) < "0 <21 (0/2) =1~ a

%, TheZERLT
(n—1)U? 9 (n—1)U?
T S0 ST g
Xn—1(@/2) Xn—1(1 —/2)

L7 B, U ICFBME 2 R AT 3 2 LT, 02 ® 100(1 — )% EEIXE% 5 3,

T 2.2 Xy,..., X, BHUT, TZHEA-OERSH N(u, 02) 1KH5 LT 5L %,
X —p
- VU%/n

FEHBE R — 1Dt 9ty 1S, 2Ty X IMEARLEYE, U2 3MEOBERT,

] X - 1

FE: EMol kb Zz==E y="" 2 escr. Ze VIEMYT ZIENO,1) I Y idd, 2
a/vn o?

5, ZZT.

(o/vn)Z  _  Z

V(0% /(n=1))/n  /Y/(n-1)

ERBH. t MOER (ERLL) &D Tidt, 1 WS Ze2bb b, O
RO RA DG E OREFS O X HHEE

to(o) THHE n O t 53D (F)a s BIS T L, 2HHES L& P(T >ty () =a &R2ME T 5,
COrE, EM22 KD

X -4 -
P(~ta-1(a/2) < S ta(a/2)) =1-a
b, ThEEFLT
2 2
X - tnl(a/z)\/i <<+ ta1(af2) %

Y73, X b U2 ICEBIET & o2 AT 32 LT, 10 100(1 — o)% (EHEKEZE 2,
Bl 2.1 [TS p.96] RO H 2 AN 6 SOFERERE LAETH 2.
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25.13,  25.32,  25.06,  24.98, 2518, 2517 (7 kg)

ZOBODEEIER O ERIZIEHAER N(u, 02) IKiEWV. Lo 6 HOBEIX. Z ORERD & OEMEAEA
LHRT, (a) 0?2 & (b) p ® 95% BHEXMEERD X,

fR: T = 25.14, KA 52 = 22 — 7% = 0067&*9 62
(6 — 1)u? 0.067 (6 —1u®  0.067 .
= = 0.0052211, = = 0.080606 X
®) x2(0.025)  12.8325 x2(0.975) — 0.8312 D

K 2 EREXREIX 0.0052 < 02 < 0.08061.

2
b) T+ 5(0.025)1/ L = 25.14 + 2.5706
(b) 5(0.025)y/ 5 30 25.0185

Kb B EHEXMEIZ 25.02 < 0 <25.26. O

0.067 { 925.2614

BIRE 2.1 (1) K&, B2 EHFER»SMH LI KEX 10 OFATH 5:

53 50 58 51 59 52 61 54 56 56
ORI o ¥ R D 95% BRI E KD ko 7272 L, BEXEO LR - FTROMmEIGE D ICPEAA
T3 2 TREE/INBUSLIT S 4 M E T FRE NGRS 2 (2 TR &,
(2) IEBIRHER N(p,02) IBWT, p,0? ¥ BRI L T2, p OEHESEE 0.95 OEEXEOED 20 X H/h
LR BHERD 0.95 U B2 2701d, BARn 2D HVWKEL ¥ 2RBEND 2 b

21 mIfEE
& 2.1 (1) #atE T(X, Xe,..., X)) R 0 OFRREEE (unbiased estimator) TH % & I
E[T(X1, X, ..., Xn)] = 0 B D2 ¥ T 5.

(2) Frat®E T'(X1, Xo, ..., Xy) DR O O—BUEEE (consistent estimator) TH 2 L&, Ve > 01K LT

lim P(|T(X1,Xa,...,X,)—0]>¢)=0

n—oo

D DIIDO L FITWI,

Bl 2.2 BATY X = %(X1 bt X)) BERTH g O FIRIEERTH D . £ BHEERTY B 5, EE
E[X] = p X DR RTH 5, FF. AMOFEA (G2 1.10) XD —BHERTHE 2L bbhd

M 2.2 X1, Xo,..., X, BEEAEATEX ] <o LU= Z 2eBL,

(1) U2 BB 02 OFRHEERCTH S = L ki, hED U2 %ﬂﬁ%ﬁﬂttww

(2) X1, Xo, ..., X, DIEBHEHER N (1, 02) 55 OIMEBIEAL §2 L &, B[(U? — 02)2) &3k, U? 55
HEETHDH 2 Z % (REOIHERIOFEA & Ffkic LT) "t

by b (1) EX, —X] =0 &b E[(X: — X)2] = V(X, — X) IcEE LT (1.8) #Hv 3,

(2) 1SIRET 2.1 (3) & D ( D2 et 0 - 10 2 SRS < b v B LIT BRIV X,

EE 2.2 ZODHGE T1(X1, Xo, .., X,), To(X1, Xo, ..., X)) DO OFRRHTETHZ2L T2, 20
LELV(T) <V(Ty) D2z W0wW, Ty BTy KDERMTH2 05, RS, MEHE & Toidimx
N2 bDEEEEEL VI,

BISE 2.3 X1, Xo,..., X, % iid T—REHTE U(0,0) CiE-THD. 0 BAMEKE T3, 0L X,
2 1
TiXi, o Xa) = (X4 Xa), To(Xi,, Xy) = %max{xl,--- LX)
BEbIC ) ORRERRY R 5 2 L BTt 27 Ty, Ty OEHSBENTHHTNL,
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=0. —A. Y =max{X,, -, X,} £T B L,

P(Yﬁy)ZP(X1§y,---7Xn§y)=P(X1Sy)"'P(Xn<y)=(y)n (0<y<0)

= 7
n—1
£ frly) = "yan (0<y<8),=0(Z0fth). Ht-T.
E[T]—n+1/9 L R S
2= . gn Y = " nn+1 =0.

HPEED, T, Ty & DICHREHEEETDH %, ) ) i
4 4 02 0 0
Rz, V(1) = —(V(X1) +--+V(Xn)) = n( ) =

(VX v\ ) T
—#. BV = | gy = "4
s BV /Oy gn Y n+2 &0
o (n+1)2 0 2_(n+1)2 no o 62
V(T2)_( )E[Y] (E[T])" = n2 n—|—29 b n(n+2)

EoT . n>220Z V() <V(T) kbbb T 3T, SDEMERZ, n=1DE T =T, O

EE 2.3 (Cramér-Rao) Xi,..., X, 2’ iid. T, 0 25RFEE L, 2OEEREE f(x|0) £ 3MREE
W% palf) = P(X =2) 5B, COLET(Xy,..., Xn) HFE 0 OFFHEERTHIUT, HEYIBAATFT
1

V(T) = 10) (2.4)
THb, ZIT. I(0) X Fisher HHE & JIFNKTERI NS,
I(e):ﬂ(%ﬁmﬂ (BEBED DB L ¥) :E[(%W)Q} (SO v )

SEBA: WEREHEROL EDART, BEMBKTHL I, THNMRHEERETH 205,

9/:.-/ZTﬁf(xjw)dxl-.-dxn, 1/2-.-/Zj]if(xj|e)dxl-.-dz

DAL T %, EDZHK% 0 1B WA DR EHATITAS L L. ZOMlZE 6 THIT L.

1:/_Z.../_ZT(%{jf[lf(x”@}dxl.“dxm 0:/_0;.../_0;gg{jﬁf(mj|9)}dw1...dm

b )
ZEl - N -~ N ::‘%n\
E5. TO5 og(0) = (ae 1ogg(e))g(e)a FEELT

1:[w~~~[w(T QIOg{Hf:UJW}fII (2;16) dzy - - - dz,,
:E[T Qlog{HfXWH

Z 2T Cauchy-Shwarz D FER ((E[XY])? < E[X?|E[Y?]) Z HWT

2

oo -ogm{ s} <ot el Gunffirsal)} s

7=1
ZITY; = %logf(XiW) ¥35e. I(0)=E[Y? T
Byl = [ {gptoeselo) a0y do = [~ 2= 2( [ seloyaz) <o
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Yi, ..., Yo \ZHTCH 25

5|(5 log{ﬁf(le9)}>2] BV = BV 42 Y B = nl(6)

i=1 1<i<j<n

rih. V(T)=EB[(T - 0)?] cEELTE5R%282, O

AR 2.1 (2.4) THESHRILIZD 2 ER c 1T LT

1og{HfX|9}—cT 0) a.e.
BRI T DL ETHD, ZhiE (2.5) THWA Cauchy-Shwarz DRFERICEIT 2 FERIULOFMIC X 5,

ER 2.2 Fisher [HMEIZZFERE f(2]0) B U EHERBEED p(x|0) 27 “kv BEZ H1E, UTO X5 #RE
RBEFO,

9”log f(X|6)
E 002

9 log p(X10)

1(6) = - 962

| mempmszrs) =B | mEmors)

b
LT, BRSO E0AMAT 2, f(2]0) 550 12OWT 2 EHSATH bﬁ%ﬁ/ F(2]0) da 23 0 120
TG ¥ ST S AU, / fal0)dz =1 XD

oo 82 82 oo
St = g ([ s i) <o

oo

1 of 02 1 82f
i) 90 W10): gz 108 F(@16) = Frgs gz (#10) - (f(:p|9) 90

%logﬂx‘g)} [ ()1(|9)aa (X‘a)} E[{f(;w)%()('a)ﬁ
/ fiw aai f () }ﬂ”)d“EHf()lﬂa)gjoj(XW)}z}

E[ F(X16) }2} —1(0)

0
£o T, 20 log f(z|0) =

ER B,

Bl 2.4 EHAER N(u, 02) 225 DEEMEBIER X),..., X, T3, ZOrE, 22 XDEAF X 13 po
RIFHERTH 20, ZAIEIHERIC R oTWDS, 72770, o2 3L T 5,

= ~ 1 2 2 P 1 (x_M)Q > : e
B V(X) = 0% i Niu,o?) ORI f(slp) = exp{—“ -} IZH LT, Fisher i
xe
i Olog f(X|p)\2 X 2
_ og fF(X[m)\?1 _ —m oL
i =|(Z550) =250 = o

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

I 2.3 n>2¢3%, Xi,Xo,..., X, & iid THEEZMEX(1/N) o TE D, B XN ORNREHEE R
X & T=cmin{Xy, -, X,} %%K%’oo
(1) EMcEEDE, (2) X T OLLELPEMPHFANE,  (3) X WEMMERTH S Z ¥ ERE,

28



E&E 2.3 RIBE O OREAD S OIEAR Xy, ..., X, N L. ZOHEEREBE (11, - ,2,|0) FIEHERE
@Z% p(xl, s ,.’I,‘nltg) = P(X1 = X1, " ,Xn = xn) Z?Z)o ZDk %@2& )(17 . ,Xn ﬁ)’g‘i%ﬂfl%ﬁ:—l:‘f
D 0 OFERBE (likelihood function) Z X TERT %,

L(O) = flwr,--- anl0) (HEBEABHLE)  =plar,-,2.00) (BEHOL ¥)

~

. NEBLO) ZHmRITT5 0 =0(x1, - ,2,) DFET DL E, T2DB,

~

LO(x1, - ,zp)) = méaxL(G)

o~

DEEHXy, -, X,) % 0 ORAHEE (maximum likelihood estimator) £\ 5,

B8 2.5 X1, Xs,..., X,  Bernoulli HITOMERT, P(X;=1)=p, P(X;=0)=1—-p &35, pDEL
HERBZRD X,

B#: p ORI
L(p) = P(Xy = @1, , Xp = @n) = p"H7 T 0n (1 = p)r=(wtoten),

T=(x1+ +1,)/n EEL. L(p) DIEEL > THH TS

) 0 _ _ n n(l—-7) n(T-—Dp)
—log L(p) = ——{nTlogp + n(l —7)log(l — =— - = .
5, 08 10) = 5 {nFlogp +n(1 ~7)log(1 —p) } = =% — T o —p)
- T, (%logL(p):O%@@L\“Cp:E. ZDrE, Lip) 3K 25DT,
Xt X,
p=————
n

2 p DERAHEER L 725, O

B8 2.6 X1, Xo,..., X, DIEHAER N(u, 0?) & OEIEAEARD L &, BFE u LB o ORIHEE
BERD L

fR: JCERRN
ool (@i=m? 1 \n/2 (2 — p)?
L(u. o?) = e = (—— - :
(h.07) };[1\/2#026 : (27r02> exp{ — 202 }
R L % & log L(p, 02) = ~log2 Q_ZH:M;D
og L(u, 0%) = 3 log 210 235
9 2 . Ty — [ 2 1 . (2 M)Z
%IOgL(ﬂ,U ):; o2 WIOgL(M,U ):77724»; 2(0_2)2
N 0 9 0 5 Tt T, o, 1 9
N = _— = \ = e = — ; — .
E-T on log L(p, 0%) = 0, 507 log L(p,0%) =0 2T u== - , O n;(ajz T)
IO E, Lip,o?) i3mKe R 2DT,
ﬁ:Y:X1+ "+Xn’ ;3:1 (X17Y)2

2,0 OIRAHEER L 725, O
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EE 2.3 122, B8 22 XD EREO [, 02 3—BAEERICR - TWS Ik ibh 5, —RIC. BBDTD Y
5 AR BVTRAHEERYS B ER Y 55 2 LT TE 5, Bic, POBREEEAVS 2 LT, RAoH
ERPWHENCEROH L 722 2 L ARIN, ZORSEATINZ Fisher B OMITI L 722 (of. FHEELE
¥ WOPHEE HAERE, 2003), 202 L IHREEEI TRV 515,

M8 2.4 (1) X1, Xs,..., X, % iid. T Poisson 5711 Po(A\) IS LT3, ZTDL E, N DERALHERL KD
Xo o EAMAMMER L KD I L BRE,

(2) X1, Xo,..., X % 14, TH Y576 T, 1/B) \HES £ F 50 22T o BEEAIT B 13AHIRS X —
=235, ZOLE, BOBRAMHERELRD X, /2. TRDEMHER L 12 20N K,

BIE 2.7 X1, Xo,..., X 25 Lid. T —HEATE U(0,0) IHES & %, KA 0 ORAHEE R AR X,

B VY INOFBM 1, o BERONT L E, REBELO) B0<a <0, -, 0< 2, <O TR
NEXLO)=0r7R%%, £oT. 21>0,...,2,>0D X
LWF:%;(mwhm~w%JS9®t%) =0 (Z0fth)

i B, €oT, 0 =max{zy, - ,z,} DEE, LO) IIRKEZLZ, Zh&D
azmaX{Xl,...,Xn}

D0 DERIHMEERE 22, O

22 XRE#E
AHITIE, RAEO ZETHET 20 TR, 0038 ENBXM 04(X1,. .., X,),00(X1,..., X)) &
POL(X1,..., X,) <0< 0p(Xy,...,X,)) =1—¢ (2.6)

YRBESCEDDIREMEELEZ D, ZOKM 0,(X1,...,X,) <0 <0u(Xy,...,X,) % 0 OIESHEHEK
1—cDfEEREE VI, . ZD e ZEMRELIEXR,

et v itc, ERBENOVY  OXBHEE (02 BEHO L %) 294 > PR E VL 20 IEE
MORER p OXBEHEE R HAT, £, HERFGEHE T Tl TIEMRAHERNC BT 2HEARFY - RMEDEL 20
RIS 06 OHEIT. EMBEFOBIE 02 OXEHEE ¥ T p OXIHEE (02 BRFD L ¥) 2%,
DHEITIZZ OO XEHEELEEHE T 52,

FEROIAAE S BHEFI DB O X HEE

. 2 P
ﬁ%ZAXLHWXndeTﬂkOM)K%DZ%\XC&+~~+KJ@EE§2n®X?%ﬁKﬁDO

SE9A: X~EﬂUM®X%%E%ﬁ%%%T%CtKiD§X~Eﬂumtﬁéoiof@huﬂﬂi
FﬂJﬂ)f%é#BW%llumﬁgtﬁ%m;@&+~u+xgyvﬂmlm)%ﬁéﬁ\FMJ&)@@EE
2n D x? DHIHIZ S0, O

COMmEED S, =X+ -+ X, T 5L,

1

1 2
P(Xgn(l - 56) < Xsn < X%n(§€)) =1-¢

*2 (SRR B O—RI 72 0E D 5 TERS MESRHEHEY 2 Hist HEe) p.8l- #3Ho L,
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i dh 5, FEINOAREFERE N IZTOWTHL &

25, <A< 25, :
X2n< ) X2n(1 - 55)
tt{:éo ::T X2n(

€) FEHE 2n @ x2 i Ll 2 3ERT X3, (1 —
Ro €5 T.

N OEHEGRE 1 — e DfEHEXEIZ

2s
—— <A<
X3, (3¢€)
B, L. siE S, =X+ + X, DEHE,

2s
7R 2.8 H2ELEBMOFMELTANIL Z 5,
Ko L. #

M e LT i 2 IEE X

732, 838, 915, 1211, 1355, 1420, 1638 (H{i KffH)
f#: s =732+838+--+1638 =8109,n=7"T

2s 2 - 8109 2s 2 - 8109
- — 619.267 - - - _ — 2881.304 - - -
2.(0.025) ~ 261189 _ 019267 2.(0075) ~ o7 ool
XD 95% EHEX I 619.3 < p < 2881.3 O
Poisson 237 1€ 5 REEM O RS O IXRIHEE (FS%5R)
M 2.5 k> 1IHLT, X ~Po()\), Y1 ~ x3;, Yo ~ Xokpr) €5 2 s RPWALT B0
(a) P(X>k) = P(Y; <2)), (b) P(X<k) —
SIEBR:

= P(Yy > 2)).
(a) D7 o(\) S

=PX>k)=> ?—'e—k 33t
i=k ©°

d _ & Ai—1 A )\ . )\k—l
PPN dAE: g;{@—lﬁe T }_(k—nf
LT er(0)=0&D
A yk'—l 2 pk—1 .
— -y — e 32 = <
©r(A) /0 = 1)!6 dy /0 2kF(k:)e dx = P(Y1 < 2)),
TZOHOHRE R y=2/2 BV, —7.
PIX<k)=1-P(X>k+1)=1-P(Ya<2)\) = P(Yy >2\). O
X1y, Xp i3 14d. TPo(\) iZiES &34, & 1.8(6) &b S, = X1+ -+ X,, ~Po(n)) 723,
S, DEBMEZE s £ 32, @d2.5(b) &b Z; ~ X2 (s+1) ¥ WXL
P(S, <s)=P(Z; >2n\) > -
L7%5DT, 2n\ < X2(e+1)( g). ¥/, M 25(a) £D Z; ~ x&, ITxfl.
P(S, >s)=P(Zy <2n)\) <1-— 15
ERBHDT, 20\ < x3,(1 — de). TEoT. A\ DIEHEBRI L — c OEEXEIZ. s % S, OEBUEL T2 L %
1 1 1, 1
%XQs(l 25) <A< %Xz(s-u)(*f)
E %,

2
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AE 24 n PO AZTVE J3FOLEREEEZ AW TERSBEFOBEICRE L TREHEEST 2 2 8% 0,
TIHEBEMAICOVWTHFETH 2,

BIRE 2.9 » 2 HICBVWTSEFRMOREMRETRZL 245, ROBY TH o7z, 1 HOVEFREM 1 215
TERREL 0.95 TRIEHEEE £, 7272 L. HEHAEE Poisson D ICHE> THRAET 2 Z e b > TWa LT 5,
3, 0,2 1,5 2 1,1, 0, 1 (¥A ¥/ H)

Fo, HUOREBREEIC X D ERSMIGEM XIS & LT, SR 0.95 TREHEEY X,
f#: (&) s=3+0+---+1=16,n=10T

18.2908 51.9660

= 2.5983

1
%x§.16(o.975) =

£ D 95% EHEX X 0.9145 < p < 2.5983.
GELGE) BAFIFE T = 1.6 T Poisson DT = 7HTH 2 L ITHEET 3 L&,

_ T 1.6 2.384
T4 u(0.025)y/ 75 = 16+ 1.96m/E = { 0816

L3k 3 EHEXMIZ 0.816 < p < 2.384. u(e) IHHEERNH D Ll e % FRT, O

1 2
= 091454, %X2(16+1)(0025) =

RIRE 2.5 LLFOMWICEZ & 2L, BEXMEO LR - FROBEZE DIHIERAT 2 I THEELZ
METRD X
(1) EFEOBRERFENIIER DM T 5. 5 HOBNTOWTHANI L 25, FIEERENL 120 W TH o
Too SO E, CPEEGERR 4 (B) OEHEREK 0.95 OEHEXEZRD &, 72, EHEBEE0.90 OEEXE%
RO Ko 722U MIGELTE LA ETRD Ko
(2) H2H I RATIHTEESNDH 5 A5 8 MEMEAMHE L 2ARMHENET7 VOBIZRD LS T
Holzo 1KETDDT7TDEDIFY p % (a) FEIET. (b) HUDMEREREIC X D IERDMIGLlEnz e L
T, EHE1R% 0.95 CTIXMEHEEE X

2,4,0,0 1, 2, 0, 3 (HAL H/#)
7272 L. —KE7 D D7 v OFAEMEEBIL Poisson DAICHED ¥ L. /MIUSLITE 2 i1 £ TKRD Ko

“IAREH OB R O XRHEE (FEE)

§1.7 IEEHEI B EFE 1.1 TER L F oz w3,
X ~ B(n,p) L., Up,...,U, ZHicZEhEN U(O, 1) IZHEW, U(l) < U(2) <. < U(n) % Z DR
RIS

P(X > k) = P(RIITER p DAL — A 1T n BD S5 k [ELER) (2.7)
(U, Uy D3 BB LS kHD p LUT)

P
:P(U(k)gp):P(le—lYl SP)P(WM Sp)a

2T B 116 &b Ugyy ~ BETA(k, n—k+1) TH D fEo T T4 X1,Y; TXy ~T(k, L) =3, V1 ~

X1 Y1/2(n —k + 1) 2(n—k+1)
1y _ 2 — i, Z M/ _ - @ @ @O0~
F(n—k‘+17§)—X2(n,k+1) HWT U(k) = X, +Y, ERE, XDITW, = X1/2k F2k
LB AV, —H,
k-‘rl‘{r
X2 n—k'V2
PX<k)=1-P(X>k+1)=P(U >p)=P > =Pl—————— > 2.8
(X <k) (X >k+1)=PUgps1) >p) (X2+Y2_p) <1+f:,1€W2_p)’( )

X2/2(k+1) o 20D

7272 L X9,Ys EC YA X ~ X%(k+1)7YQ ~ X%(nfk)’ F Wy = Y2/2(n — k) 2(n—Fk) AW,
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INED FM(e) TF i e RERT L&, BHEABK 1 - D p OEEXHEIZ,

s 2(s+1)
n-i—_i; FQ(nfs) (%)

1
<p<
n—s 2(n—s+1) e\ — — s 2(s+1) /¢
1 S+1 FQ( + )(5) 1 +1 2 )(5)

s n—s= 2(n—s)

ERBEIRDIENDNDB, L. s ZHBHEROEBRETS 2,

BISE 2.10 HBHT A BEOFF 4 > OFHE T > o — b IFIC X o THAT L 25, 35 At 6 ADHES
BTHE VWS EER X TER, COMCET3. FHA Y OLHEE p % (a) LELORELT, (b) b
BRAEENC & D IEBRAICEBIE N2 b LT, SHIR 0.90 TREMHEEE X,

B (FEIR) B4R n =35, FBHH s =6 T

1 1 1
1+ n—;9+1 F223(n—s+1)(0.05) 14+ 36—0F1620(0.05) T 145-2.3842

=0.077393-- -,

s 2(s+1)
oo (005 HFRO0.05) 718662 o
14 L2 05) 14 g5 Fug(0.05)  29+7-1.8662 .

n—s’ 2(n—s)

X 5T, 90% {ZHEXMIE 0.0774 < p < 0.3106.

EE. FL0.05) OfEE F HHRICHEVDT, Excel T cell I© T=F.INV.RT(0.05,14,58)] ¥ LCkd7,
s ) orps < 6

GELUE) AR n = 35, FEARLROFELE p = F By

) pl—p) 6 6-29 [ 0.278223.--
B+ u(0.05)4/ - fgil.6451/—353 =1 0066631 .

X D3R 2 EHEXHIZX 0.0666 < p < 0.2782. 0

PIRE 2.6 H3HOBTORFTAMEEMD VL5, WE, SHICOVTERL:E 25, 3 HEAEFL
FrnS, ZOMRp % (a) LT, (b) FORIERIC & D ERIGEME NS ¥ LT, (SHIR5K 0.90
CREMEER k. 772U, (a) BT OMiS F 9HEEV. (a), (b) & H12 LR - FIROMEE L b 1cmis
FAT 2 LT/ 3 i 2 TR &,

HHE (m,n) ® F 21D Ll 5% m=: F(0.05)

2 4 6 8 10 12 14 16 18 20

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 | 59117 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  3.4780  3.2172  3.0717 29782 | 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 24117 | 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 MEHRIRTE

RETIRE X, RHEMORERD R, §l I IXBEERE f(2)0) BEZ 5N TWB L X2, ZORE O ITOVTD
58 0 = 0o BIE LW ER%, RHEND S OER ¢, ..., 2, DEFHERICI->THIT 222 THB, 22
TR 0 = 0y ZIRERFHE VW, Hy TR,

33



Rt Hy BDIELWE 212, ZRERELLRVEHELTLESED ZE 1L BORD 2w, Hy IELL R
W E IHEELVWETIRDEE 2BDERD VS, MENBREERICBVWTE 1 BORDDE XL
B o UDEDAE GBEIE 5% H5VE 1%) ICLTBWT, B2BOBOOET3HRIEININNELZ
55 ICHREEDTNVS

COXIE 1 EOMY DB 2HREMEDBIRED 2 W IFHEEKEL VWS,

BAROKEX n ZREL TR F1HEORD OB 2R e P—ELHR-oTVWEDT, H2HEOERI DB
ZBHER po WZIEATTANEL BB ZLIFERNCHLLTHA 5, L2l nBHEHRELBRVE XX, po
PREVE WS FERE AN, LEdioT Hy #IELLRWE T3 (Hy #EHT 2) & %13 BN 12, Hy %
ELWET 2 (Hy 14RT2) & Z13 MM CEZZLWS R L 200BATHS 5, Hy HELL A
W XIZEZ NS REGEMILRFE W, H TThzET,

SINIARGE Hy 00 =60, DX DIT 1 HTRES L 2iTlE, ZONRHEZBIMRHR,. W orDHOEETRED
EEICRBEARFE VO, (ML TEIRIE IR MERMEHEE 2 MET BEAE, 19660 XD, )

R 2.7 OHFICHE LR ENEDET I2A->TWVWS, ZDO¥ =, IR Hy: HE 9 M, 7~E 3@
SRR Hy: AE 48, FRE S OWThrThS, &Er s 3 RIS HLUTRED 22U EH -7k
& Ho2FEHIT 2232, 2O &, F1HEOBRYOMELE 2HOR) OMEERD X,

IRIARRE Ho A L 72 272D ICEADET 2B ERMFL WS, FC, H1EOMRY OB 3HHRE ¢
WKRHEDD, B 2HOIRD DB HHERERINTT 2 HAN RBEMH L VS,
RIARFRDS ARG DA, IR BIEHIEE/E 2 FIEZ DD 5 DHRD Neyman-Pearson DEETH 5,

FIH 2.6 (Neyman-Pearson) Xi,..., X, 2 i.id. T, 0 ZRHBEE L. ZOHEEREEE f(2]0) T %,
COLEER %

R ‘{( o) 1f(l‘z|9o)> } 29)

eBE. P((X1,-,Xn) € Ry = ¢ BHiTT XA Hy : 0 = 0 DEABEED S L &, ZOMEI
FIAREE Hy : 0 = 01 ICHWTEHE 1 EORD OB I 2R c ORBHIBREL 25,
SIER: ZFEHEBER L XDART, BHE R 2

H1EOMY DB Z AR = P(X1,--,X,) € R|6))
RT3, 2T, H2BOMY OB MR = P(Xy,---,X,) ¢ R|0,) 2 R=R* TlRD L7122
ZrEREREV, Zhid

P((X1,-, Xp) € R|61) = P((X1, -+, X0) ¢ R7|61)

={1-P((X1, -, X,) € R|01)} — {1 - P((X1, -, X,) € R*|61)}
= P((X1,, Xn) € RB7|01) = P(X1,---, Xa) € R[61)
={P((X1,--,X,) € R"NR|6) + P((Xy,--- ,X,) € R"NR"|6y)}
—{P((X1, -, X,) € ROR[01) + P((X1,-+ , X,) € RN (R*)"]61)}

—/mémmﬂjmmm%- / A%Ryﬂf%mdm ~d,
_c/lpémmilﬂ@w@da-u _C/TuémRyIIf%WOdm ~day,

=c{P((X1,--+,Xn) € R"[6p) — P((X1,---,Xpn) € R[b0)}
=cle—¢e)=0.

LIRBZEHBIED, O
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Bl 2.11 (EMBEFOFECHET 280E BMERHOEE)) X1, -, X, ZIERBER N(u,02) 7 5 D
ERIERY T3, BB o? IZBEHITH 2 & LT, FBEE p icoWT, IR Ho © u = po, XK
Hy: n= {1 (‘U,() > ,LL1) BT AR EEANEERD XS,

1

% X, OEEREE f(|) = ol 5. REERIREIE
[T flalp) R . L i =
-, f(@ilno) Rl g(” T2 Z )’y
zemp{ 5 2@$‘—M0—AHXM0—JM)}
TR & SR T it s S S | A GV
n [Ty fxilpo)
1 o?logc
T<C  FREL. C==(ug+pm)— ——2"
v 0 ) T =)
72?%:50 J:OT\ RC = {(xlv"' ;xn); ES C} ZB%‘
P((X1,-+, Xn) € Ro | po) = ¢ (2.10)

¥755 k51 C BEDIT I,
2
- X
Eﬂu:uo@%&;xﬁN@m%)K\iOTZ_(ﬁJ@

N(0,1) i€ 5 DT, (2.10) i

szP(Yscmo):P(zs CO/_\/’%O)

XD ule) ZN@O,1) DLl e R F 2L \F(C— po) = —u(e) DD LB, C = po — %u(s) L%, L
T3 o T,

X < g — %u(s) (2.11)
PR EFEHIRCH %,
e BARSAS Hy oy > po DL EE. X > o + %u(e) PR E IR CH %, 0
RHSE 2.8 X1, -, X, (& Lid. T. EHOT N(u, 16) CHES & &, WERS Hy - pu = 25 25 RH

Hy:p=22 L:Eﬁbfﬁ UKHE 5% THES 2 & &, 2O OERZ 5% U TIZT212En 28D 5
VWRELSTRREE WD, L, BB LTRREABZRET 25D T2,

BIRE 2.9 X1, Xo 3MNIT, & HICERSH N(0, 02) 1S & &R Ho : 0 = 1, $hiRE Hy : 02 =3
WL THRET %, B|BHIEE C = { (21, 22) |23 +23 >} T2 & H1HEOBRYOMENe (0<e< 1)
ERBEIICaDEEED L, FHE 2O OMERERD X,

TE 2.4 (—EBRAIREOEIE) WIS Ho : 0 = 0o, F0RE Hy : 0 € D (BERH) L35, =0
R0 (1), (2) 27T Ry &, HEAKE : O—BBBNBREOENE ¥ 15,

(1) P((X1,---,Xn) € Ro|6) =e.

(2) P((X1,--,Xn) € R|6y) = %7 5HED R LEED 0 € D IR LT,

P((Xi1,---,Xn) € Rol0) > P((X1, -+ ,Xpn) € R|O)

D AIRTASN
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Bl 2.12 (EMBEFROTEET 2RE IUREDHE)) ERRER N(u, 02) 1I0BWT, o ZEATH
By WEMH Ho o po= po, SRS Hy : p> po THEE T2, COL &, HEAYE: TOREIS
R:X > po+ %u(e) BRI RE DAY 2 5,

SEBR: WPSIAREE Hy : p= pa(> po) TH 2 & ZDEHIHIE. Neyman-Pearson DEFIT L D,
— o
> R
X > po+ \/ﬁu(a)

B, ZZT. ZOENBIZ 1 KEEFELTOWAEAWILIZERT S, 2OZ2iIEh. Lo&EMBIZ
Hy o> puo W0 2 —HER N REDFHAIR L 722 Z e hibdo Tz, O

AR 2.5 MHIE TlE—HERIRE ORHBUIFE LRV, 2D, MEMEEEZ 5.
WRIEAREN Ho @ 0 = 0o, MIIAREE H1: 0 € D 255, BF24 %2 —MBILL. 0<¢ <1 %EHM=3BK o (2
DPEBELVI) IINLT, ZOBHEHEH%

Be(0) = Elp(X1, ..., Xn)[ 0]

1 (.’K € Ro) .
CEDD, (EFE2.41F ¢p(x) =1g,(z) = DEEXLMBRTE2, ) BE ¢
{0 (z ¢ Ro)
Bs(0) <, Bs(0) > (VO € D) (2.12)

Rl TEE, o REENKE: ORRREL VS, 7o (2.12) 2l TRIE ¢ O2fE% 0. THT L &,
By (0) > Bs(0),  forall 0 €D, ¢€d,
BT o € D, BHEKE c O—BBBATRBREL V5. LUFHAT 2 LEEREEOH 2.13(1), (2)

2 ZIEABE (1)-(3) DFEHAR Ro 1TX L. ¢ = 1g, D—HREENIMERE L K2 2B LhTVWS (of.
Lehmann 3 #EHIMERR 72 E).

24 REREZE

RIZ, WA HDE ST D 2 HETHNCHEETH D LELREELZE X 5,
W% Hy: 0 =60 & L. MYARSZ Hi: 0 e D353, 2O E, LEHN%Z
_ [1i, f(il6o)
maXge D H?:1 f(xil0)
TEDD, TDNDWNELBRNUIRZIFE., WG D L7222 e 2BKRTL2HDLEZIHND,
Z T CEAEE

RC:{(I17"' ,In),)\SC}

LBE,
P((X1,---,X,) €R:|0)=¢

DR DILD ¢ DIEZERD, THHZED 5,

Bl 2.13 (1) o2 BBEHID L FD N(u, 0?) OEELREICK 3 1 OFEHF
VRIEARER Hy © po= po, XIARER Hy @ p# po £ 5%, £33, LELE NI

ﬁ L eXp{_(xi—Mo)Q}

\ = _i=l V2o 202
- b1 (zi — p)? }
ma. e —
MX il;ll 2mo xp{ 202



L%, TEHOBRKREEZRD 2720,

202 1/2

T—pol>C zzT C:(—{%byﬁ .
— 0'2 P Y—uo

ZIT. Hyob . XciN(uo,—) HES DT Z = ~N(0,1). &>,
n a/vn

P(|Z| > ?c)

€:P(\Y*H0|chuo) =

THBA, THED @C’:u(%e) v 725 0DC. THEE
o

=€

_ o 1
X — | > -2 ( )

&b, O
(2) 2 BEKRHDEED N(p, 0?) DEELIREICK B 1 OEE
WA Hy : o= po, 0 < 02 < 0o, XISIAREE Hy @ o # po, 0 < 02 <00 ¥ LTEZ S, LEHLNZ
LA (z; — po)?
L e
- b1 (zi — p)?
max [ —— exp{ =5}
YEZB, TZT, v=022 L.
1 n

Y P rog(amy) — o> (o — )

n 1
U, v) =log ] [ == expy~
Pl 2mv { 2v

rBL, TorE
(2.13)

o  n _ o  n 1 < 9
7*72($*,u)7 %**EJFTUQE(%*N)

1
N =T, v=s"=— i—72o) 2 VI
ED. pu=T,v=s n;(x T)° DL EHRRNEILD
e ‘
—H. flpo,v) 1 (2.13) dF 2Kk D v&COL\TU:ﬁ:EZ(xifMO)Q DEERRELR D, HEoT,
i=1
1 \n/2 L& 2 nv - 2\
- Gw) g pl oy ()/ I A
AR ERNE 1 & -\ T ns?y | &
) oo{ g X -7 eo{-gaf \ Gl w
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eBLle,

n n/2
A= g¥m_fy ( (n —1)u? >W2<:L>w2
i (zi —T)% 4+ n(T — po)? (n — 1)u? + n(ty/u?/n)? 1+ 2

&b,
FEAN<c D,

f>C T C=ym-1)(c2n-1)

¥ib, Gy HyDbe, Xq,-, X, 1&iid. TN(ug,o?) KHESDT, EH2.1 XD T =

n—10t D>, £oT.
P(T| > C|po) =¢

ED. C=th1(de) bFHUIE V. TITy tyo1(de) BEHBEn — 1 Dt 5HD Bl e S TH2, UEX
D, FEHIEIZ

1
7| > tn_l(is)
v%%, O

(3) IEHABER N(u,0?) OEELREICK 298 o2 DFEEFH
IR Hy : 02 = 092, —00 < 1 < 00, MR Hy : 02 # 0%, —co < p < oo & LTEZ %, LN IX

noo 1 (i — p)? }
i 11 S T
(i — p)*

max H \/7 exp{ — }

¥hB, ZZT.v=0%vg=02 L, TDLE, (213)&05]&iuzf,v:szle(mi—f)QOD
n “

)\:

CERRERDL, El. TR u=T DL ETHRRERZDT,
1 \n/2 12 9 ns?
(Two) GXP{—%E:I (z; — ) } <82>3 eXP{—%} B

= 1 n/2 1 _ =
() o5z L -}
x%ﬁASc%ﬁ@(t\ HBH0<C) < Cy WXt LT,

2 2
<o g c<

002 o0

Vo

27360 HQ 0)%) X\

—5 = (Xi = X) FHBEE 0 — 1 x* SIS 2 LICERLT
i=1
ns 1 ns? 1
o< == - >
P( —OO 2% PQm C) 2°
55512 CL,CokEDDE, O =x2_1(1- %5), Csy = anl(%s) b, PEo T, FEHIHIX
2 2
ns 9 1 ns” 1
— < - = Z
i anl(l 25) EL S e > X 1(28)
E %, a
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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% THER X,

26 EDHDKREDE L&

§2.2 XHHERE THALDMOIEEZE - ZRERICOVTE LD TEL,

FEROI A HE S BRI DB pp DBUE 1200\ Tt
IR Ho : = po THBKEE e TOMEZEZX S, T ITC. FAKD n TZOEARFGDOEIUEL T T
@07: tj‘%o

e — 2 —
i 2.4 KD, X; ~Ex(1/po) D &, 20 I n HOR S = nX IZOWT, M—nX ~ X3, &0,
0

L%, &oT, B B
SESCIRB < o %550 o >3, (2) w20 <33, (1- 5 or wmeaL,
i Ho 2 Ho 2
2RO ¥ ERAT UL E V. R,

2 — 2nx
P(;nx <) =1 THEDB.  Hiip> g 5D, % > X3, (c) D& EHA,
0 0
2 — 2nT
P(M—anxgn(l—g)) —1—eTHEIE. Hy: < g Kb, % <3, (l—c) DY ZREIL,
0 0

ZhLH O & 2ZETUI I,

SEE OISR S BREFI O BT j OREHEEPRECOVWTIE, [F— 225 n T B bR E) 2
[ — 25 X T B YL NERE FoRBRTIRERHTLYID L1 3)) KoV ThHIERAT VS, (cf. H
IR HEREGEHEEE 2 HEFT HEEAE, 1966.)

Poisson 2 IZHE 5 BHEEH DB p ORE (FEETE) 1oV T
RGN Ho : p= po CTHEKE e TOMEEEZ S, T I T, A n TZOEIYEOND s TH o7z
3%,

M 2.4 XD, S ~Po(nug) DEE, s>17%5,

P(S>s)=P(x3, <2nup) =¢ T3t 2npo<xs(l—e) %%, XoT,
SENIARERAS Hy : > po B 2npp < x35(1 — ) D FFEHL, ZhND L EZAETUZ I V. FRIC,
P(S<s)= P(Xg(sﬂ) <2npp)=¢ &I 2npy > Xg(sﬂ)(fs) %%, £oT,
FATAREAS Hy < po 7254 2npug > xg(sﬂ)(e) D EFERHL, T EZETIEE WV,

KESTARE Hy 0 oo # o 7254 2npg < X34 (1 — g) F721E 2npo > X%(s-ﬁ-l) (%) DrEEHL, zhllslor
ERAETHUT R,

“IRHEFI O REHR ORI (RIEE) 10T
“HERBEHOBIRICET 2 MEEE R -7 OT, ZORECOVTERRTE L, (2.7), (2.8) &

k+1
k 1—p e Wa n—k p
. <p = TPy T 2p = > 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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