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CDRETIZHEGL (o-RANKE), MERZEM, WREBUR L OB ERIIMERGE T T OMETITO> & LT,
HARENIZEIETE 2 L5105 Z LI ERE B L,
2EZHL LT HHEE #& WA EOHES - HiEh HANE] 250 TH<,

1.1 &&

A L ATEAR I LAEELTHE S,
QBLHES (FAZMEHVS) L L, QOHAES ABRELTHS 213 [HR P(A) Bbh5HEE], P(A)
BIEA AD TREX| Yakd, ZOEOROMENLRY 722, (1), (2) REETT. )

(1) P(0) =0, P(Q) =1 TH Y. % ACQIZHLTO< P(A) < 1.
(2) R A, A, As, ... PHWIHIK, 972bb, i #£j molx A; ﬁAj =0 ZH7=E

P(A; UAUA3U---) = P(A;) + P(As) + P(As) +
(3) FHR A, BIZD\WT P(AUB) =P(A)+ P(B)— P(AN B).

(2) IFAEBMETH TEMRETE LW, (3) BIXDO LS ITHIRE NS, A, B,C,D BERTHIUL
P(AUBUC)=P(A)+P(B)+ P(C)—P(ANB)—P(ANC)—P(BNC)+ P(ANnBN(C)
P(AUBUCUD)=P(A)+ P(B)+ P(C)+ P(D)
—P(ANnB)-—P(ANC)—P(AND)-P(BNC)—P(BND)—-P(CND,)
+P(ANBNC)+P(ANBND)+P(ANCND)+P(BNCND)
—P(ANBNCND)

DR ONLD, FRMV 5 DL EH 25 RS ITHITE LS,

(BROMIIM) F4 A, B AL TH S L1E, P(ANB) = P(A)P(B) L&Dz,
$H% A B,C AN THB L1E, A,B,CDOYD 22D P(ANBNC) = P(A)P(B)P(C) LiED 3,
FRABC,DHMWMNTHBLE. A B,C,DDOED3IDEM (FCED 2 DM TH B Z LITHER)
2 P(ANBNCND)=P(A)PB)P(C)P(D) &b 3,
5 DU EOHEFOMNMD FERIZERZI NS,

(REMEHE) R ABIHLTPA) > 0ThoeE. ADFTO B ORI 35 XH%%

P(B|A) = 13(;1(2)3) L,

BIRE 1.1 Q={1,2,...,90} 225620 F% 7 VX LIRS, TOED k ODERTHEhEZ 5,

A, ={kmeQmeZ} T35,
(1) P(AR), k=2,3,4,5 &k &,  (2) Ay & Az HMST %R, T/, Az & Ay i dAR &,
(3) P(As|Ay) Bk &, (4) P(Ay U As), P(Ay U A3 U As5) %3k &,

fi#: (1) P(A2) =1/2, P(A3) =1/3, P(Ay) = 22/90 =11/45, P(A5) = 1/5
—%i. P(A3NAy) = 910 ” % : % — P(A3)P(Ag) £ D Ag & Ay 3ESIC A,
P(AsnAy) 7 1112
(3) P(As|A4) P(A) 22 (4) P(A2U A3) = P(A2) + P(A3) — (AzﬁA3)72+3 5= 3
(42045 U As) = P(A) + P(Ag) + P(As) — P(Ax0145)  P(4301 A5) = P(A3 U As) + P(4301 4511 45)
:§+§+3_6_T0_15+%:B'

1



PSS 1.1 Q= {1,2,...,210) 7B D DORFE T ¥ X LIED, TOWN k ORI THBHEL S,
Ay ={kmeQmeZ} T35,

(1) k 23210 DR S5 1E, P(Ag) = 1/k 725 Z L %2R &, /2. P(Ay) 2R X,
(2) Ag & A3z PN ZRRE, 7z, Az & Ay 3NN K,

(3) P(Ag|Ay) %R X,

(4) P(A2 U A3U A7), P(A2 U A3U A5 U A7) 23R X,

(PRI X HHERETH B ¥ 13
{(X=a}, {X>a}, {X<b}, {a<X<b}

NHETHD, DD ZOWENDNS X THB.,
BT X OIUD 5 BHH5 N i (N < 00) 5 U< BT EMERE AT N = 0o LIIRT5) TH5 L &, ThiE
an,az,-- £TBE. B G ICR LT o(X) ORIFHE E[6(X)] %

N
= ¢lar)P(X = a)

k=1
s, £, ¢(X) BIEADNADEE L 5L X1k

N

Z ¢d(ag)|P(X = ai) < o0

L BE @&’E%xé%@&’é‘é ¥7-. E[X] % X O, V(X) = E[(X — E[X])?] = E[X?] - (E[X])?
X O o(X)=/V(X) & X ODE#EFZEL NS, E8a,blTHLT

ElaX +b] = aE[X] + D, V(aX +b) =d’V(X), o(aX +b) = |ao(X).

RS 5, GEIRSHRAL, V(X) >0, 0(X) > 012HET 5,

BISE 1.2 ¢ 2588 ET5, P(X =k)=ck (k=1,2,...,N) =0 (Z0ftt) dr &, LFzEkDd&,
1) & e (2) EX] (3) V(X) () E[2X]

N ol N(N +1) 2
R (1)17;13()(7@7;%7 5 EoT NV D)
N N
) E[X]:ZkP(X:k):cZkQ_ZN;l
k=1 k=1
N N
(3) BIX? =S K2P(X = k) =3 K = w vx) = Blx? - (B[x])? = & iéN”)
k= k=
1 N aVt1 —11
(1) a#1IHLTY af = ———— EHT 5. ZhE aliOWTHHLT
k=0
N i1~ WA DaV(a—1) — (@ —1)-1 _ Na*! — (N 4 Da 11 .
2 ke a1 S o

. ANV (N 412N 1) (V- 12V +1)
2X] =) "2kP(X =k) —2cZk2k NN T D) == D 0

BIRE 1.2 c 2 € ET 5, P(X=k)=ck(k+1) (k=1,2,...,N) =0 (Z0fth) dx =, LAF%ke &,
(1) e (2) E[X] B)E(X+2)(X+3)] @V(X) (G)&EBXY (& IXEHEAHEE O EE)



Evbhiby=k(k+1),co=kk+1)(k+2),d=k(k+1)(k+2)(k+3) &5,
ck— k1 =k(k+1)(k+2)— (k—1Dk(k+1)=3k(k+1)=3b, &0

N N
Z Zlck_ckl 1(01—Co+02—01+"'+CN—CN 1)=l(CN—Co)=10N
3 3 B 3 37
k=1 k=1
N
Fabb, S kkt1) = SN VN, gp,
k=1 3
N
FIRZ, di — dy 1 = dcp £ 0 S k(b4 1)(k+2) = N(N“)(N4+ DN +3) 4z,
k=1
N
(3) THE o7 ARIBEND S k(h+1)(k+2)(k+3) = N<N+1)(N+25)(N+3)<N+4) TN
k=1
F.(4) i [(X 2)(X — 3)] = E[X?] — 5E[X] + 6 %. (5) & (L1) OTHLAMAT 52 & THENE.
N—

1
I+ Dl oaRzHEEHE, (5 l=k-120L7%k, ) O
1

N
Zk
=
(RBSFERS ) 2 D OMBUNHRER XY 2% 2%, X DL DE5MH% ay,an,...,ap, Y DL V3B

% b1,ba,...,by £ 9%, WERLHOM (X,Y) IZHL P(X =a;,Y =bj) ZZDREAMSMHE NN, Thi
IZU7d D& R () phRenwd, ik,

N
ZP =a;Y bj)7 ZP =a;,Y b])
7=1

EENTN XY DL (HER) AL NS, B oz, y) 1ISHLT

M N
= ZZ a,, —ai,Y:bj)

LEDH DB, T
Cov(X,Y) = E[(X — E[X])(Y — E[Y])] = E[XY] - E[X]E[Y] % (X.Y)D#&a#  (1.2)
_ Cov(X,Y) . -
p(X)Y) = 7V(X)V(Y) % (X,Y) OMBEFREE NS, (1.3)

ERED,

Bl 1.3 WOFIZ 1, 2, 3 DBMEOEIPNZEREETNEN 5 M, 3, 2MMA->T VB, ZORN2S 1 AT DK%

Wotdes, 146D, 2 DI Hi7z Y] - Y, -
) - ) X, 1 2 3 A X 1 2 3 &t
RizEhhTwEFEEETnTh D) 1 1 1 1 3 1 1
B 1| = = | = 1 = = = =
(1) RO L & X, Y, ¥ L. ? (is ? % 31 290 130 %
@) Behtors X, Y, 55, 2 |6 95 G5 |70 2 |20 100 50 | 10
IDEE (X,Y) L (Xe,Ys) O 3 | 1L L L1 3 L 3 L | 1
. . 9 15 45 ) 10 50 25 )
RifER D HERIEENTNLED L ST - 1 3 1 - 1 3 1
T [ S R #0221
Bh, INEh. X512 XoDY, & 2 10 5 2 10 5
1 £ yv

Yy QREIAMIZE L VA, (X1, Y7) (1) FEELehi (2) Bt
& (Xo,Yo) OFRINHERDAIZR LD VDN E, £/, ZOLE,

1 3 117
ElX||=E[Xs]=E[Vi]=E[Ys] =1-=+2- — +3. - = —
[X1] [X2] [Y1] [Y2] 5 10+3 £ =10’
1 3 1 35
EIX,2 = E[X,21 = ElY;2] = E[Y,2] =12.- - +922. 2 41 32. 2 —
[X17] = E[X2°] = E[Y17] = E[Y>?7] s T2 5t s =1



0 V(X)) = V(Xa) = V(Yi) = V(Ya) = 2 (H)Q _ 61

10 \10 100°
2 1 1 127
E[XVi]=1%2-2422. — 27227 =
[Xai] g T2t 45+( 6 T3 9Jr6 15) 45
127 17 17 61
) V(X1 V1) = = = 5 g 900 p(X1, Y1) )

1 9 3 3\ 289
E[XoYs] =12~ +22. — 1 32. 7+2( NP S ):—

4 100 25 20 10 50/ 100
289 17 17
&9 COV(XQ,X/Q) 100 10 : E =0, p(X27}/é) =0
LB, 0
RIEE 1.3 HOXD LS4 (X,Y) OAMAEEE R 5, XY 0 1 9
(1) X OFINA, Y QAN E[X],V(X),E[Y],V(Y) &k &, L1 1
(2) E[XY],Cov(X,Y),p(X,Y) &K &, 112 (15 112
(3) W = max{X,Y} @ﬁﬁ%ﬂﬁ E[W] &k &, 215 1 7
T (BRI R S ) BERAR Xy, Xo, .., X DEBEOKM Ay, Ay, .., Ap CRIZHLT
P(Xy€A1,Xo€ Ay, X;n €A,)=P(X1 € A))P(Xy € Ag) -+ P(X,, € Ap) (1.4)

BT e &, X17X2,...,Xm I THB L VS, Hi 13’CX2,Yv2 SN THh B, —AH, Xl,Yl 3N T
ARV, E7. X1, Xo, oo, Xon BT THIUE, “EW7 BB o1, om 12X LT

Elp1(X1)p2(X2) -+ om(Xm)] = Elp1(X1)]Elpa(X2)] - - E[pm(Xm)] (1.5)

L5, Rz, X, Y NI ThHNIE

Cov(X,Y) 2 prxy) - Ex ] PEY gy ey - BXEY] = 0. (1.6)

b, Cov(X, V) =00, &, XY ZEMAETHL L VIH, —fRIZHHBETH > TEMNL LTRSS wn
TEITEETS, 5T, X=X —E[X], Y=Y - E[Y] 2B &, E8a, bz T

V(aX +bY) = E[(aX +bY — E[aX +bY])’] = E[(aX +bY)?] = ¢>E[X?) + 2abE[XY] 4 b* E[V?]
= a*V(X) + 2abCov(X,Y) + b*V(Y)

L7350, BU XY BEHETHIUL
V(aX +bY) = a*V(X) + b*V(Y)
AN AVA PR i > I

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

i=1 1<i<j<m

M. RRHZ X1, Xo, ..., X DSLTH UL

V(Xi+Xo+ -+ X)) =V(X1) + V(X2) + -+ V(Xp). (1.8)

MWALT B,



1.2 BEREHERDH

WD DOEEZ T 5, [SS, p.d3] & IXKH, FHILE HIROMAMIFD p.43 & A & LT &,

&8 1.1 [SS, pA43) Eavru—V VEHRESHIT S,

N .’172 " oo "
(e =ltatgtt ot =3 " (|2 <o)
n=0
o« ala—=1) , ala—1)---(a—n+1) , B > /a n
(2) A+2)* =lt+or+———a’+ -+ w T +,,,77;) )2 (el <)
27U, a ERT (0‘> - a(o‘_l)""(o‘_”“) LiEnd,
n n.:

ala—1)---(a—n+1)
n!

FE 11 (2) TarHRBEDOL E (Z) = BN n>aThHNE , a-1,...,a—

n+1D—2M0THbkd (3) =0rk5, ZhED (2 F1+2)* =) (Z)ﬂ LBH, Ikl
n=0

HWOIHEMTH 5,

BlRE 1.4 |2] <12 LT (1-2)? 2MEHBHBCRYE,
23 (n+1)

p (~2) _ —2(=3)(-2-n+1) _ - |
W (n) ; n! = (1) ol =(=D"(n+1) b, (2) EHVB L,
B 3 -2 n S n n,.n — n
(1—2) 2:Z<n)(—x) 22(—1) (n+1)(—=1)"z :Z(n+1)x
n=0 n=0 "0
=14z+222+ - +nz" ... 0
HE 1.2 SHREOAR [ = 1ho+ad - = Yok ORUDBEORAKED | THB T LI

k=0
FIE, RS OEE [SS, p.146] EAWEHLAMAT S TERREOND, £, ISIMHT B
Y ORI 14 (1) EIHHTE %,

B 1.4 [z <1D&E, @ 1.1 (2) ZHVTRZRYE,

0 0yt = CEIEE ooyt =Y S =3 (V) (5)"

Bernoulli #417 Be(p): BAZIA Y EIFD & 512, FHR S (success) DAL Z BHERD p, #EHR F (false) A
BZBHMERN q:=1—p a2ilf7 (Bernoulli RIT& VWD) ZMOKRLITI, ZD& &, MREH X, &
EEHORITT S HRINE L FARZARK0 EEDNIE, X, Xo, - BHZTHUAMIZMRS, 2D
X1, Xa,- -+ % Bernoulli 347 Be(p) IZTBES B HERZHI L\, B X7, Xo, -+ ~ Be(p) &R & &
B, ZOLE, BEICHLT

EXg]=1-p+0-(1-p)=p, E[X;]=1>-p+0°-(1-p)=p, (1.9)
V(Xy) = EIX}] — (E[X4])* = p(1 —p) (1.10)

IR 5,

ZIH5346 B(n,p): Bernoulli 547 Be(p) Z n HfT5 L ERER S AR I B2 Y L35

.myzkyzg>wu—pw*g k=0,1,...,n
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b, TOLEY X B(n,p) XD & W\, Y ~ B(n,p) &K,
X1,X9,---~Be(p) £T5¢. Y =X+ -+ X,, ~B(n,p) FHSLTHAS, ZhkD,

EY]=FE[Xi+ - +X,)=np VI)=V(Xi+ - +X,)=V(X1)+ -+ V(X,) =np(l—p)
L%, 22T, (1.9) & (1.8), (1.10) W =,
FI%E 1.5 Y ~ B(n,p) D& &, “HEHZAWT, E[Y]=np, V(Y) =np(l —p) Z5RHE,
#1975 Ge(p): Bernoulli 217 Be(p) 2B WT S IO THET 2 X TO F OHBIEE X 245 ¢&
PX=k=0-pFp k=0,1,2,...

L%, ZDEE X IF Ge(p) IS LWV, X ~ Ge(p) £ET,
FHBBOARIZED Y2 P(X =k) =1 1ZERT 2, 7z, FHIIHIE 1.4 2 i,

oo

1—
EX]=0-p+1-gqp+2-¢°p+-+kd"'p+---=pg) (k+1)¢" = (1€qq)2 = pp
EkEB, 277 Lg=1—p & U7, ABD=D, ME1.4(1) &b
- —h2 2pq°> 24
= k(= 1)g" p =TI 1+ 1)U+ 2)g" P = ==
k=2 1=0 (1—q)? p?
- . 2q¢* 1-
T UL V(X):E[X(X—l)]—l—E[X]—(E[X])sz%—&—]% Z— ppzs_»ﬁ%

BISE 1.5 X,Y IHNITE 612 Ge(p) 19AES> £ ¥ Pmin{X, Y} > k), k=0,1,..., & Emin{X,Y}] &
U Elmax{X,Y}] &k &,

fB:qg=1—p&dT3,

k'

Pmin{X,Y} > k) =P(X > kY > k)= P(X > k)P(Y > k) (qu) :( )2:q2k.

l1—¢
£oT, Pmin{X,Y} =k) = P(min{X,Y} > k) — P(min{X,Y} > k—1) = ¢** — >**tD = (¢>)*(1 - ¢?)
_ _ 2 _ 2
ED. min{X,Y} ~ Ge(l — ¢?) L% BDT. Emin{X,V}] = - 1(1 4 ) _ (12 p)). . i
—q p2—p
X4+Y =max{X, Y} + min{X, Y} THH» 5,

Elmax{X,Y}] = E[X] + E[Y] - Efmin{X,v}] = 2 =P =P

p(2—p)
PI%E 1.6 (1) X ~Ge(p) L. k,1=0,1,... 83325, wekok,
(a) P(k < X < k+1) (b) P(X > k+1X>k) (¢) E[tY] (0<t<1/(1—p))
(d) BIX(X =1)(X =2)] () E[X?] (f) B[(X — E[X])’]
) Y

(2) X,Y AT X ~ Ge(p), Y ~ Ge(q) DEE, P(X =3Y) BEP P(X >Y) 2k &,

B DI/ NB(«, p): Bernoulli id47 Be(p) 2. S 2 a BT 2 EFCTRET D & & F BHIBLT 5%
Y 55, ZOLE Y DEOHBABHIZ0,1,...T. Y=k &R2DIFa+kEORITTRERS IIREE
PR Ca—1E, FIEkREBHRT 2L ER2DT

P(Y =k) = <a+]]:_1)pa(1—p)k (k=0,1,...) (1.11)



ks, TIT,

k k!
_ (_Dk(foz)(fozf e (—a—k+1) _ (_1)k(a>

(a+k—1> _ (a+k—1(a+k—-2)---(a+ 1

k!

b, ZORHEADIHSA NB(a,p) WD,

FE 1.3 BHEEES AV a>0iHLTE (1.11) ZHWVWTAD ZIHS M NB(a, p) FEHRI NS,
Y ~NB(a,p) DE &, k=1,2,... 1K LT
at+k—1\ (a+k-1(a+k—-2)---(a+1a w1 f—a—1
H( )= (k1) = ol
Ehg=1-ptd3L
_ > a+k-1\ , E_ o« = k-1 —a—1\ ;4
E[Y]_Zk< & )pq =ap q;( 1) po1 )d

k=1

oo

=ap”q) (_al_ 1) (~q)t = apg(1 — gyt = 22D

1=0
i35, 21THOBRYIDHESZ =k -1 B &, ROEXIME 1.1 (2) zHW,

FR 14 a PEHRETHNIE X, ..., X, ZHIT Ge(p) IHOHELRLEHL LY =X+ + X, 295L
Y ~NB(a,p) &7%45, £oT,

1—
E[Y] = E[Xi]+ -+ E[X,] = o . P)
= = - _ _ Oé(l _p> 76
8%, FRC (1.8) £ V(YY) =V(X) + -+ V(X,) = 2 2135,
ﬁ%lﬂ(W%Q%ﬁ&ﬁ@%&wﬁﬁtb\YwNBmﬂﬁTéok:z3,”@t%k%—m(a+z_l>:
ala+ 1)(—1)k—2(_ka_22) 27U, EBY(Y —1) 2Kk, V(Y) = O‘(lpz_p) i, £720 E[tY] 2R &,
Poisson 724F Po(A): A >0 &35, MERLH X HIFARBUET. T OMEEKA
)\k
mxzky:ya* (k=0,1,...) (1.12)

THZSNDB L X, ZOMEREM X 1% Poisson 5 Po(A) 125 2105, MB11(1) &0 S P(X = k) =1
k=0
AYHES ., Poisson HERIROGETHRS & 510, —EIHIEO HROMRE Y 2R T L £ X R N5,

R 1.2 £ ne NITHUT, HEREH X, IZHAM B(n,p,) ST, 2T pp i30<p, <18
LT lim np, = A >0 2723925, 20L&, {X,} & Poisson 734 Po(\) ZiEBLTWS, BB, X

n—oo

WAL .,
/\k
lim P(X, =k)= "¢

= ——€



e ror-n=1(i- 1) (-5 (- L

X ~Po(A) KR LT, HO@E L (1) 20T

e )\k . e )\k—l . e )\l Y
=1 =1

= LA o~ AP 2
E[X(Xq)]:Zk(kq)ﬁe =\ Zme =2
k=2 ’ 2 ’

X 5>T V(X) = E[X(X —1)] + E[X] — (E[X])2 = A.

MR 1.8 X,V IFM2T X ~Po(A),Y ~Po(u) &32& &, UFERD &, 272U Ekn=0,1,2,..,k<n
95,

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

(5) P(XY =0) 6) PIX+Y =n) (1)PX=kX+Y=n)

M A HG(N, m,n): @OHIZHRER m & HER N —m HlORPA>TWE, ZI26 nfHDBREH
DI EDHROMEE X 45, ZDLE,

P(X =k) = M k=max{0,n — (N —m)},1,--- ,min{m,n} =0 (% Dfth)

N
n
min{m,n}

L7%B, ZOX ONEEBEMME HG(N,m,n) Wi, Y P(X =k) =1&25Z2& (a+1)Vm
k=0

(z+1)" &2 ZHEHAHCCREMELZO 28 & 2" ORBOFERLEDEZLOR, (o+1)Y OREBHR

D 2" DFRBE BT LI 2MOTRES, X O, DiERDODB7ZORD X, i=1,...,n ZHAT 5:

X, — 1 ¢ BFEITHD WU ZZERDR
T 0 i BEHICHID L ERAH

N AT AT]MD HLTARB L EXB L, N AORIES NI D> 5 i HHHBFERTHZDIEm- (N — 1) TH
D, %I, BEREBICRKTHEDE m(m —1)- (N —2)! THEHS

NI N’ )
W Iz
BIX] = BX?) = 1- P(X; = 1) +0- P(X; = 0) = 7,
_m m\2 _ m(N —m) _ m(m—1) m\2  m(N —m)
=g (§) =T X =5 - (§) = ey

EoT. X=X+ + X, &9 E[X] = E[X1] + - - E[X,)] = nm/N, (1.7) & T

m(N —m) m(N —m) }

V(X) = Z V(X;)+2 Z Cov(X;, X;) =n N2 +n(n - 1){_m

B nm(me)(N_f n)_
N2Z(N -1)

mn(N —m)(N —n)(N —2m)(N — 2n)

45, of B[(X - E[X))*] = N3(N —1)(N —2)

8



B 1.9 1 756 N ETCORER—OREPNZI—FBZE I HEHTN K DD, Thi T v X LIZ—FIC
WR7ZE E, ErS i FHOI— NIZEINEZRTE X, 95, 2O E, DIFERD &,

()i, kALIZHLTPX; =k X;=1), Cov(X;,X;), V(Xi+Xy+Xs)

(2) P(min{X;, X5} > k), E[min{X;, X5}

1.3 EiniitERo

RERER X OAHIEE Fx () = P(X < ) LD B, Fy(z) Wlchs L ¥ X 1Ll e
WA, T ITR. R KR A B fx () AMEEL T

Fe(@) = PX )= [ fxar (weRr)
LEREDLEREEZRD, IO fx(v) 2 X OFEERBEL VS, ZDL X,
fx(2) >0 xeR,ﬁVDl/wﬁﬂﬂﬁzl
LB EITHERT S, “hW B o(z) I LT
Blo()] = [ pla) () da
EEDD, T, WHRERUICRLUT Fy U OQABEEE fu U OREEHEZETHLOL TS,

BIE 1.6 X OFEEEED fx(z) =cz ! (1 <z <e?), =0 (ZDfh) D& &, UIFERD &,
(1) &#e (2) EX] (3) V(X)

fiZ: (1) 1:/ fx(x)dxz/ Sdr =2 ko, c:l.
—o0 1 T 2

2 _
@)MXVi/ p Sdp= 1
1 X
e 4 4 2 2
2 o ¢ e —1 -1 et —IN2 et -1
@EW}ilazmmf — EY V(X)) = (2 )7 —. O

MBI 1.10 X OBEREEAD fx(z) =c(l —22) 12 (0<z<1), =0 (ZDfh) D& &, UTFZRD &L,
(1) 8 c (2) EIX] (3)V(X) (4) X OBk Fx(z)

78 1.3 (cf. [SS, pp.118-9, pp.208-9]) 4> < ['(s) :/ ¥ le % dr (s> 0) &
0

1
N—XEH B(p, q) = / P71 — )9 dx (p,g > 0) IZD2WT, BARAKRLT 5,
0

(2) T(s+1) =sT'(s) (s >0) Kz, BRBnIZHLTT(n) =(n—1)L

(p)T
(3) B(p,q) = r((i) +(§)) (p,q>0).

&$15r() ¢*ir ()#b%< LETES,

S, y = /2(l—7) x—f ® s m - ,%%%@H@L#ﬁf%é LICHET B

0 crong o [T b 5 -3
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sor(L)=ar(?) :2ﬂ:ﬁ.

BIRE 1.7 LT OfEZERD &, 72720, v>0 a<bl&dd,
o b 5 00 3
T ® g 6 x
(1) /_ooe dx / \/m (3) /0 sin”0df  (4) /0 EF dx
g (1) s= 92%} LBl (5ﬁ)=2/ e % do = 2/ e_sv2v%s_1/2 ds = \/%F(%) =V 27v.
0 0

T—a . \ ! 1 11y TI(3)?
(2) 5= a:o<a(5uzt)=/0 = 5(1_8)(b—a)ds:B(§,§): rhr -
2y S 171y _TET(3) _ 333vmV/m 5
(3)t=sin"g B L (5X)= /0 2\/ﬁ 2B(2 2) 22F(4)2 _ 22; -
_ 1 . o [l sdt (! rG3)r4 _ 1
We=— ama(@ﬁ)f/o (3 -1) tjf/o R e T

FiRE 1.11 DIFDfE% KR &,
o] 2 ™ 0o .732 —5/2
(1)/ 2%/2e7/% dg (2)/ 232 —2)Y % da (3)/ sin® 0 cos* 0 df (4)/ (1—1— 2) dx
0 0 0 —oo

BT Ula,b): WERZHL X DB fx (x) =
(a,b) LD Ua,b) IK5ES £\, X ~ U(a,b) £RT.

(a<z<b),=0(F0M) D& &, X IFXMH

B BEx(\): HERZH X OFEEED fx(z) = Ae™™ (2 >0), =0 (ZOM) O &, X IFHBI A
Ex(\) 1IZfE5 &\, BB MIFHR LR LD Poisoon FRAAK T 2RIEO AL UTIES HnohT
Wwa,

ERAE N(u,0?): peR, 0> 0 L35, X OBEIEN fx(2) = ——e 5% THABNTVAL
- \V2wo
EOERAA N(u,02) 1SS &5, BB LT (1) & 21 / oS Ay = 1 RABIC Db B, HI
o J_co
p=0,0=10r %, NO,1) ZEETHAEE NS,
X—p

I 1.8 (1) X ~ N(u,02) (0 >0) D&, Z = —— OEEII [7(2) ERD L.
(2) X ~Ex(2) D& &, Y = X2 OBEEK fy(y) 2RD &,
(3) X ~N(0,1) D& =, YV = X2 OFEEBE fy(y) 2R &,
(4) X,Y 37T X ~ Ex(\), X ~Ex(p) £ L. Z=min{X,Y} £33, UFaRD L,
(a) E[X] (b) P(X Za+blX >a)(a,b>0) (c) P(Z=a)(a>0) (d)fz(z) (e) V(2)
fi#: (1) FZ(Z):P(ZSZ):P(XSUz—l—u):Fix(az—i—u)J:D '
(oztpn—m)? 22

F2(2) = AP (o )} = fxloz+ o = <= S - et

@) P >0) =150 fy(y) =0y S0 y> 002 Fyrly) = PO <3) = PIX < V5) = Fx(v3)
&Y fr(y) = %{Fx(f)} fx(\[) ~1/2 — y=1/20-27
(3)P(Y>0)=1otbfY()—0(yS0) y>0DLE Fy(y) = P(X2<y)=P(—/F< X < §) =

Fx(\y) — Fx(—/¥) £9 fy(y) = d%{FX(\/@ — Fx(=y0)} = \/%y—l/Qe—y/Q.

(4) (a) E[X] Z/OOOJ:Aede—i (b) P(X > a) :/OO A= dp — e=2a b (5)= P;’i;;l—)b)
=e M. (¢) P(Z>a)=P(X >a,Y >a) Hhaz it P(X > a)P(Y > a) = e~ Ftma,
(d) f2(2) =0 (2 <0) BHISH, 2> 0DLF fi(2) = i{ P(Z < 2)} = (A + p)e~ A=,
(e) V(Z) = E[2°] — (E[Z])? = 1/ (A + ). O



R9RE 1.12 (1) X ~ N(p,02) D2 &, Y = X OBEEEK fy (y) 2Kk &,
(2) X ~U(0,1) D& XY = cos2nX DEEME fy(y) %k &,
(3) X ~Ex(1/\) @& &, E[X"] (n € N) &3k, E[(X — )], E[(X — M) &k &.
(4) X ~N(0,1) D¥ &, B[X?"] = (2n - D)I(= (2n —1)(2n—3)---3- 1) (n € N) &5,
(5) X,Y BT H12 U0,1) 165 £ Uy Z = max{X,Y} £ 55, BF%Ro &,
(a) P(Z<a) (0<a<1) (b)fz(z) (c)E[Z] (d)V(2)
W4 T(a, B): HERAE X DBERENS fx(2) = —— B2 Le 57 (2> 0), = 0 (Z0Ml) D2 &,

I'(a)
X @H V25 T(a, B) 126D LW, X ~T(a, B) £,

R—Z 537 BETA(a,b): HERZE X OFEEEBD fx(z) = Ba b)x“_l(l —z)l(0<r<1),=0(%
D) DL &, X 13— X5 BETA(a,b) 1265 210, X ~ BETA(a,b) £ £T,

I 1.6 (1) #y i T(1,B) 1RE8A BEx(8) & — 8T 5, %7/, ~X— 254 Bera(l,1) 1&—kes i
U(0,1) Thb, Z0OI & IEERLE LETVEHS HTH 5,
(2) B 1.8(3) £ X ~N(0,1) D& & X2 ~T(1/2,1/2) Bbh 5,

EFE 1.1 XD 3 200 HIIBIRMEIFZ CTRICEETH 5,
2R AUIAAED(L, ) ARCEAEn O 2 ALV, y2 TRT, Xi,..., X, M7 TN(0,1) i
WHLTHLE, X7+ -+ X2~ 2. ZHIFEE1.6(2) &I 1.11(4) 25 H0LT 5,
tBTE Y, Z YT Y ~ 2, Z ~ N(0,1) D2 X, T:Z/\/% D4R EBE D Dt DL NN L, T

#¥, MR £, = N(0, 1)/ Ny kT,
Fof: XY 37T X ~ xm,Y 2orE W=2 /X 0otk BEE (m,n) O F 3%\ F"
TRT, ERENIZ Fm = Xm X" ERT,

m

{5178 1.9 (1) X ~D(a, B) D& ¥ E[X] (c € R) ko &,

2)n>3D&ET~t, DL E E[T?] 23kd X,

(3) X ~ BETA(a, b)@t%YfiXGDTF*ES%Ify( YERD X, EF2b>20LE EY], V(Y) 2k
o (ZOY ORGEFE 2R —ZAMHEND, )

7, c] __ Ba * cta—1_—pBx _ ﬂa F(Ol—FC)_F(Oé—FC)
fi#: (I)E[X]_I‘(a)/o ztele dx_l“(a) Gote — Br(a) (c+a>00Dk &),

EX =0 (c+a<0Dt ).

(2) Y ~ X2, Z ~N(0,1) £ 75 33317 Y, Z %ﬂau\szz/\/% rRED, 22 ~T(L 1), Y ~T(2, 1)

11
202

o ) = B[] M2 sz Ol s <
B)PO<X<1)=1&D P(Y>0)=1 £-T fy(y) =0 (y <0). y> 0K LT Fy(y) = P(Y < y)
:P(X = ﬁ) :FX<1+ ) 0 frly) = fX<1+y)(1+1y)2 - B(;,b) (1fy)1a+b'

WU 1.7(4) & FIRkC /OOO (mil;% do = B(a,b) AREH, CNED.

BlY] = B(; b) /OOO e +y:)a+b = B(ag(cll:l;) 2 - o1 E = B<a§<33§> 2 C ﬁaﬁ(zl))f 2)
0 V(Y) = m 0

P28 1.13 (1) X ~D(a,8) ® & ¥ (a) E[X], V(X), (b) E[(X — E[X])?], (¢) Ele=tX] (t > —B) &k &,
(2) X ~ BETA(a,b) D& = (a) E[X], V(X), (b)# E[(X — B[X])?] kb &,  ( IZEHEAEE D)
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(3) X,Y RHITE B2 BETa(L,b) 1265 ¥ & W = max{X, Y} OEEBEK fu (w) ¥ E[W] %k X,
A n>40rE X ~FM" O BIX], V(X) 2k &,

1.4 ZRTHEEREH
SRR AR X, ..., X, (2 LT, R® EOAHFIBER f(21,...,20) DEELT
P((X1,...,X,) € D) / / fti,ta, ... ty) dtydty - - - dt, (1.13)
EREBLE, f(r1,...,7,) % X = (X1,..., X,) ORAMKEEREBE VS, £/, 20L&,

E[@(Xl, , / / 1171,..., f(ll?l,...,xn)d(gl...dxn

YD B, E5H Cov(Xs, X;) % (1.2) T, MBS p(X:, X;) % (1.3) LFRBCED B, E72, (113) &

P(C{,<X1<b / / / t1,t2,...,tn)dtg"'dtn}dtl

LB o X DREIEEB fx, &

le(xl):/”./an fl@y,to, ... ty)dty - dty

THA 5N,
M DHEEZI X1, Xo, ..., Xy BHSITH 57200101, Z OBEEBS f (21,20, ,2n) BENETNDOH
SR f, (21), M&A%J@Ftaé\ﬁab%

f(l‘l,l‘g,'” 7xn):fX1(xl)"'an(mn) (1'14)

WAL B Z EWBET I TH DI e, MUVEDER (1.4) B ORED T LITEET %,

BIRE 1.10 (X,Y) OEEEZBEBAD f(r,y) =cry (0 <y <z <1), f(r,y) =0 (FDM) D& ERwERD
&O
(a) €% c (b) P(X+Y <1) (c) X DFEMEEME fx(z) & E[X] (d) Cov(X,Y) (e) P(Y +2X <1)

f2: D:0<zx<1,0<y<z&753%,

(a 1—// fxydxdy—c//a:ydmdy—c/ dm/ xydy—fcl:VJC—8

b)B:z+y<1:322DNB:0<y<jy<a<l-y&b

3 1-y 3
(5-X) // flz,y) dmdy—// 8;vydxdy—/ dy/ Sxydx—/ 4(y — 2y dy =
DNB

() POSX<1)=14&Y fx(x)=0(x<0,1< ). O<r<lorz
1
fx(z / f:ry)dy—/ 8ry dy = 4x°. E[X]:/ rda® dacz%.
0 0

1
(dPOLSY<1=1&D fyr(x)) =01 <0,1<y). 0<y<1DEZE fy(y) = / 8xy dr = 4y — 4y°.
1
E[Y]:/ y(dy — 4y>) dy = E[XY] = / xyf(x,y) d:vdy—// 8%y d:rdy—g
0
k5T Cov(X,Y) = E[XY] - E[X]E[ 225
() C:ax4+2y<1292LDNC:0<y<iy<az<i(l-y &b (5X) //facydwdy

3 3(1-v) 3 7
:// Sxydxdy:/ dy/ Sxyda::/ (y —2y* = 3y>) dy = —.
pNC 0 y 0 324
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BISE 1.14 MUFO (X,Y) OREFEERSARD f(r,y) THASNE LS. ThEND (a)(c) &k k.
(1) fly) =clz+y) 0<2,0<y,z+y<1), fz,y) =0 (ZOfh) &=

(a) 8 e (b) P(Y <3X) (c) X ORIEEEE fx(z) & E[X] (d) Cov(X,Y) (#: E[X] = E[Y])
(2) fz,y)=cy (0<y, 22 +9%><1), f(z,y) =0 (ZDfh) D& &

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

EE 1.4 n RGGHERZE (Xq,..., X,) ORRFEEESZ fx (v, - ,2,) €95, R" 6 R" ~DZ#
yi = w1, w,) (1 <0 < n) BEET, fx(z1,--,2,) > 0 RBHEKT. By = wilzr, -, 2,)
(1<i<n) BIXOZTOWEM 2, = v;(y1, yn) (1< i< n) BREBIT CLIRTHD, M £0%
=335, TOLE Y, =ui(Xy, -, Xp) (1<i<n) TniRmERER (X, -+, X ) (lgln V)
CEMTBEE (Y, ,Y,) ORBEEBEE fy (g, yn) RIRATHZ 515,
T N R R )| e

FEER: (a1, - ,an) ERMIZHUT E = {(z1, -, Zn);ur(z1, - ,2n) < a1,y (@1, ,20) < ap} &
BLe, ZOEMTEIZE ={(y1, ,yn);y1 < a1,...,Yp < ap} THIRT 205, SEBEAROE S DL
BEBOARNIZ LD

(1.15)

P(Yi S ay,: Y < an) - Ul X17 aX )<CL1, n(Xla"' 7Xn) San)

P X B = [ sl dna= [ S i
E/
=// fyyis s yn)dyr -+ - dyn O

ME 1.5 (X,Y) OFEREBE f(r,y) L35, ZOLE Z=X+Y 295t Z OBERK f2(2) &
:/ f(t,z—t)dt (1.16)

L%, FZ P(X >0,Y >0)=1ThhiX fz(z / ft,z—=t)dt (z>0), fz(2) =0 (2<0) &7 3,

BERR: Z=X+Y,T=X &L (Z,T) ORKEERE g(z,t) 2K, Z OEDEEBELEEZKRDNIT LN,
X=TY=Z-TIZEETNZTEH14 &Y

9(2, 1) :f(t,z—t)";((z:?tf))‘ :f(t,z—t)’det< — )‘ S —

o0

> T, fz(Z):/ g(z,t)dt:/ f(t,z—1t)dt.
PX>0Y>0) = 10r%2<00LE fy(z) = 0EHSH, 2> 00X (116) Tt > 07D
2—t>0TRHRINE f(t,z2—t) =0 LRZ2DOTHEAHMHIZ <t <z T TLnEbhr5, O

WmE 1.6 (X,Y) OBEEEE flo,y) 295, Z02E U=X-Y,V=XY W=Y/X 55
U,V,W OBEERIER TR 515,

=/ ft+utydt,  fu(v) =/ 7(t ?W“’ fw (w) =/ fttw)ltdt.  (1.17)
SR 15 LB, UKDWTRU =X —V,T=Y & VIEOWTEV =XY, T=X&. W
EOWTIEW = Y/X, T = X & LTZNThORBHEERSE KD, U,V,W ZhEhoflsEmce
HIX L\, O
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FIRE 1.11 (1) X,Y A TEHIZ U0, 1) IS &L Z =X 4+Y 5L, Fu(z) & fz(2) 2R &,

(2) X,Y »Y7T X ~Ex(\), Y ~Ex(\) ¥ L Z=X4+Y, W = % LB fz(2), fw(w) 2R &,
(3) X,V BSITEHIT N0, 1) XS L S =2X+3Y, T =X +Y 8L, (S,T) O K% EREEK
g(s,t) KD &,

(4) X,Y 22T X ~T(ay,B), Y ~T(ag,f) L S=X+Y,T = XL” 8L, (S,T) oREEER
B g(s,t) Zkod &,

(5) T WEHE n Ot 54 (cf. BFE L) IS L&, fr(t) Zkd X,

B (1) P0<Z<2)=1&0 Fz(2)=0(2<0),Fz(2)=1(2<2).0<2z<202ED:0<z,y<1
LB L Fy(z) = dedy ¥ DN{z+y < z} DHEIZLDT, 0<z§10)2:€<FZ(z):1z2,
Dn{z+y<z} 2
1<2<2DL& Fy(z ):1—%(1—(2—1))2:1—%(2—2)2.
£oT, fz2(2)=0(2<0), fz(z) =2 (0<2<1), fz2(z)=2—2 (1< 2<2), fZ() 0(2<2).

(2) P(Z>0)=1&D fz(2)=0(2<0). 2>0ZHLTHELS £V fz(2) = / MAge Mte=R2(Z=) gp
0

M =X 85 fr(2) = / MNemMZ dt = \2ze M%,
0

z LA
M AN RS fz(2) = / AMdge A2r= (At gy 172
A — A2

0
fw 20T PW >0)=1&Y fw(w)=0(w<0). w>0I1ZHLTmELE &b

A;
— =1t —Aatw _ 1
fw(w) = /0 A1dge e tdt = ETESTER

(ef)qz 7)\12).

— €

I,y
(s, t)

e 3 {(=s+30)+(s—2)*}

~—

B)s=204+3y,t=x+y &3d&ar=—-s+3t,y=s—2t. PRI

-1 o3
1 =2

(S t):fX( S+3t)fy S—2t‘

8515 _277
(4) (S>00<T<1)—1QU)s>00<t<1>2[§’jéb\’cg( H=0EFHOD, s>0,0<t<1lDEE
0wy |t s
s=x+ ,tzic‘:’é“étxzst, =s(1—1t). ®AIZ =—s &b g(s,t) =
vt= y=s(l-1) 960 | 1ot s 9(s;1)

ﬁal +az

— s al—le—ﬂst s(1 — ag—le—ﬁs(l—t)S:
= o 1) (s - 1)

fx(st) fy(s(L=1))] = s

ﬁa1+a2 ar14ag—1 _—fs 1 ap—1 az—1 -
ms e X Wt (1 t) . \_MJ: D S F(Oé]‘i‘ag,ﬁ),T BETA(O{],OZQ).
(5) M327%2 Z,Y T Z ~N(0,1), Y ~T(Z, 1) ﬁﬁme:Z/,/% YFEEB, £FS=Y L LT (S,T)
DRIFFEERE g(s,t) ZKDB, P(S>0)=1&Ds<0D&Z g(s, t) =0. s:y,t:z/\/E bl
y,Z) 1 0 2—-1 -5
y=s, g(s,t) = 1/ \/ = = 55T @ §27 e 2
s,t) * \/% | \F ’ ‘ 25T(%)

1 _1l42s S 1 ntl g ,l(1+f)s /
X 2t % —_—= g 2 2 V;DK_‘; ,t ds

Tﬂe - Rl () s e fr(t) = 7009(3 )
s v it ( ﬁ)} R L I

RIRE 1.15 (1) X, Y AT U0, 1) /> LW = X/Y 2 85<, Fy(w) & fw(w) 2Rkd &,

(2) XY #HETE B NO,1) R 2L Z= X4V, W =5 2B, [2(2), fiw(w) £RD L,

(3) X, Y AWM TEHIZ N(0,1) IZfE5 &L S =2X +Y +2, T_—X+Y—1 LBL, (S, T) DR E
B8 g(s,t) ARk &, £z, S OREHHEE KD &,

(4) X, Y DN — B0 U0,1) 12> & L, S = /—2log X cos(2nY), T = /—2log X sin(27Y) &3
5, ZOXE, ST HWHNLITIERSA N0, 1) 1685 2 & 2R,

(5) W DEHBIE (m,n) D F 297 (of. FE 1.1 TS L E, fw(w) 2RKD &,
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EEEBEE DL E, ZO0M%E n OLERS M N(p',X) 20v:

1
(27)"/2(det 2)1/2
T2, = (21,...,1n) £ U, 2 1z DIRE (ZDHFBEHNRT ML) 2RT,

ZITREn=20%8%%25%, ZOHH. EVEEHETHEIENS, 01,00 >0, [p| <1 ZHNT, X =
2 1 2 _
< 71 0102”) LHEED, COLE, detS = ol0d(1—p?) TH L = ( /o1 p/(am))

o109p 03 1= —p/(0102) 1/03
THhd06. (X,Y) OEERBUL

Fla1,... 20) = e~ 2@ mE " @mp)' (1.18)

B 1 1 (. —m)?  2p(x—pa)(y —p2) | (y— p2)?
flz,y) = ER— g exp [—2(1 -~ p2){ . )" 01102 L2 = 2 }] (1.19)

L%, £9. X OFLUEEEB fx(v) 2Kkd 5, (1.19) OALD {---} DhE y iLOWTESEKRT 5 &

1 pos 2 1=p° 2
30— m) = 2|+ ) (1.20)
LHBNS, = [y—m— 22— )| B<E
g2 1—p2
1 _@=sp? oo 2 1 7(1—@)2
T) = x,y)dy = e 271 e 2 dt = e ?
@) = [ fla)dy = 5 /- —
L%, £oT. X ~N(u,0%). £72. Y ~ N(ug,03) £ 725, O
PISE 1.13 (X,Y) OBEREA (11s) or s §= XM p 1 (Y*“prX*‘“) Y 5< (cf.
o1 V1= p? o9 o

1
(1.20), ZOEE S, TIRMZTE B N(0,1) ITHED T & 2 mt, 7 E[X], E[Y], V(X), V(Y), Cov(X,Y)
B X OHBRE p(X,Y) %3k &,

_ 1 _ _
Bos= 2 M 4 (y H2 _ % ’“‘1)&&5&\
o1 V1—p2\ 02 o1
T =018+ 1, TN <p5+ 1—p2t> + o (1.21)
8(.’1},y) 0.1 O 2 R = SV - I~
Xy = = o109y/1 = p2. £ 5T, (1.20) IZHEEHEL T (1.19) ILARALT (S, T)
a(sat) g20p 02 1—[)2

DEERR g(s,t) 1

1 2
e 2 -

g(s,t)=f (015—|—u1,02(ps+ 1—p3t) +u2> |10/ 1 — p?| = NoT NeT
T T

EoT, S, TIFMIZTEHIZN(0,1) 25, Bz, (1.21) EKKIZ
X:mS—i—uh Y:Ug(p5+\/1—p2T)+M2
L RE50T,

EIX] = EloS+m) =, V(X) = E[(X — )] = B[(015)?] = o2,
E[Y] = Elo» (ps +/1- p2T) + o] = o,

V(X) = BIY — )] = Elo3 (pS + VT - °T) )
= o2 {sz[52] +2p\/1— p2E[ST] + (1 — p2)E[T2}} — o2
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Cov(X,Y) = E[(X — un)(Y — pa)] = Elo1028 (pS V1o pQT)] = 0109p,
Cov(X,Y)

_ _ 0102p
pXY)= V(X)V(Y) o102

O

P95E 1.16 (X,Y) O RBSHEEMEA f(z,y) = cexp{—%Q(x,y)}, =EL Qr,y) = 222 + 3y + day —
8z — 6y THAOGNZLE, Qr,y) 2FFT 2 KOVWTEA%ERTEIELT, (y o2 ANnBEZ2
BHET) HIE 113 AKX,y O—REB S &Y O—XBEKT 2E€EHD5Z LT, EMcr2ED,
E[X],E[Y],V(X),V(Y),Cov(X,Y) %k &,

1.5 FEDOZHENH

T T 2 WGEHEREE (X, Y) 1S LTAIED E 045 P(Y < y|X = ) % X QDR BN h
BEE S DB AOMIEET 5. X Y 2 1UGETHVEA TS X OFI4 A hSHE SO % 58 o IR &
ETZ 5,

(i) X DL AT O 5
P(X=2)>0%5%zlcfLT, PV <ylX =2) = P();(:Xx’_y; Y yigw. thE X =z 0&EFT
DY DEMMEHENMGLE VD, —H, PX=2)=0,%2% 2 TEERLRVEDLT S,

(i) X ORANGIHEEREEE S OGS (Z0BA P(X =2) =0 (Vo) THE75 LRBREL K5, )
% fx(z) OHEFEET fx(z) > 028358 T 5, 27U, fx(z) id X OFIEEEKET 3, P(Y <
Yyl X =2) BIRO LD ITEHT 5,

. . P@<X<z+6Y<y)
PY<ylX=2)=1 PY < <X =1
Y <yl x) s YV <yl <X <az+9) Pare Pz <X <x+96)

LEDD, TDEE,
b
/ PY <y|X =a)fx(x)de = P(Y <y,a < X <b) (1.22)
LB I EITERT 5, Rz, (X,Y) DHRFEERE f(x,y) 2 T,

PY <ya<X<azt0) JoTf' f(st)dtds
Pe<X<z+8) [T (s)ds

PY<ylz<X<z+90)=

ZZT, PN FEITED § - 4+02T5Z T, WMOoMOPEORERAREHIZLD

PY < ylX = o) = Sz S0

fx(z)
3%, INLY, RMEX =2 DFTOY OOFIRHERI T, ZOEERE fy x(ylz) 2
f(z,y)
= 1.23
BB ENDP oI, fyix(ylz) 25 X =x DFTOY O&MADSHEEEKE WS, a

2
Bl 1.14 (X,Y) % 2 YOt ES4 N( ‘“), or e ) RS, Thbb, BEREH (1.19) T
2 0102p o3

BAohBLE, fyx(ye) 2R, X =2 DRAETOY 0ofizRed &,
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1 _(z—pp?

_ 2T THHMS (1.19), (1.20) &b
N (1.19), (1.20)

fyix(ylz) = fley) ! exp [— ({2 + (@ — ﬂl)})Q}
Y|X fx(@)  2moa\/1—p? 202(1 — p?)

35, 2N X =2 ORETO Y ORMEAER N(ug-i-p(;ﬂ(x—,ul),ag(l—pz)) YD E AT
1
LTW5b, [l

2 Bl1.12 &0 fx(x)

P(Y <y|X =z) BPTRTD y TEHBINTOVIUE, MM EWIFRE ER(Y)|X = 2] PEHFTE 5, iz
F(X,Y) AN T H L

BIX =l = [ ) fyixlole) ds

YEHIND, 51T, RMEOENHE V(Y|X = 2) = E[(Y — E[Y|X = 2])?|X = 2] = E[Y2|X =
2] — (B[Y|X = 2])? TS, %72, ER(Y)|X = 2] 3z OB TH 322 1%E ¢(z) TET L E (X)X
MERETH BB NE BRI B(Y)|X] L ET, A V(Y|X) bEHS NS,

BIRE 1.15 (1) (X,Y) OEEBEAD f(o,y) = 4e7227Y (0 < 22 < y), f(z,y) =0 (ZDMh) T3, >0
DEE (a) frix(yle), (0) BY|X] £k k.
(2) Z ~Pa(a,1) &L, Z =2 DFEMHFDOTF XY ML TE HIZ kDM U0,2) IS &9 5, 2720,
Pa(a,¢) 3V — b 32 £ Z ~ Pa(a,¢) (o, ¢ > 0) & IZZDOHEEEBA f(2) = acz~ @) (2 > ¢),
f(2) =0 (D) LEDZ, ZDL EWERD K,

(a) x> 0ZHNU frv,z)x (W, 2x), (b) z>1IZXHU Emax{X,Y}|X = 1]

de—27y 20—
——— =Y (y > 22), fy|x(ylz) =0

B (1) () fxo) = [ 4e W dy =47 K0 fyixol) = 2o

(ZOf). o
(b) EY|X =z] = / yfyx(ylz) dy = / ye*  Vdy =2r + 1. DXIT E[Y|X] =2X + 1.
—o0 2x
(2) (X,Y,2) ORBHEEBBIL f(2,9,2) = fixy)z@9)fz(2) = 27 27 Tazm @D = az=(@F) (0 <
T,y <zMm2z>1), f(z,y,z) =0 (D). &-oT.

fx (@) :/ dz/ oz (@F3) dy:/ az= @ gy = % (max{z, 1))@+,
0 max{z,1} +1

max{z,1} «

£oT,. 0<zx<1DLZ

az—(a+3) _
fovzyx (Y, 2|z) = TS (a+1)z"@) (0<y<zmD2>1), =0 (Zofth),
r>10DL&E fovzx (W, zlz) = (a+ 1)z~ @Fgatl (0<y <z Dz >2), =0 (Zoft).

oo z
E[max{X,Y}|X =z] = / dz/ max{z, y}(a + 1)z~ @3zt gy
T 0
= / {/ z(a+ 1)z ot gy 4 _/ ylo + 1)z~ (@F3) patl dy} dz
T 0 T

<1 g 1
= / {5(04 + 1)z~ (@3 gat3 4 5(05 + 1)27(a+1)x0‘+1} dz

1 1 1 [eS) 1 2
_ - [_ﬂz—(aw)ggaw B iz—axa—kl} _ (a+1) O
21 a+2 o x
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BIRE 1.17 (1) (X,Y) OREKEEBED f(z,y) =3@+y) 0< 2,0 <y,z+y <1), flz,y) =0 (ZDAt)
95, 0<z<1D&E (a) fy)x(ylz), (b) P(Y >1/4|X =1/2), (c) B[Y|X = 1]
(2) (X,Y) QRIFFEEREN f(2,y) = 2oye 0+ (2,5 > 0), f(z,y) =0 (ZOfl) b THL
(a) fyix(ylz) (z > 0), EY|X], BE[Y?|X], (b) fxy(z[y) (y > 0), BIX|Y], V(X[Y) &k &,
(B) X EH Y~ (o, 1) IV, X =2 DFTY ~Ex(x) 35L&, URERD &,
(a) (X,Y) OFEKFEERIE f(2,y), (b) fr (), (¢) fxv(zly) (y >0), (d) E[X[Y], () V(X]Y)
(4) X ~BETA(a,b) TX =2 DFY ~ B(n,z) (ZHEHAM) 2RS35 &, UFERkd &,
(a) P(Y =k), k=0,1,....,n (b) Y =k DFTD X D&MD S HEEMI x|y (x|k)

FEIR 1.7 LD EHIHEIZ DWW T TAER T 5,

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

(2) E[aY + bZ|X] = aB[Y|X] + bE[Z|X]. (a,b 3% )

(3) Elg(X)h(Y)|X] = g(X)E[(Y)|X], 1= Blg(X)|X] = g(X).

(4) X,Y 2% s B[Y]X] = E[Y).

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

(6) E[(Y — g(X))?] #B/NZT 501 g(X) = E[Y|X] Th 5, ZIZHEREHED 5552 R LZERI
(X,Y) = B[XY] THRZEHT L%, Y 95 X ~OEHEN BY|X] THEI L 2ELTVS,

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

L. (3) T hld “ku B E L. BEICIX (2)-(6) IKDOWTIE “as” & LTHALT 5.,

SEE: (1)-(5) I RIUERWHERROMBELE L T5, (1) 1OWT (X,Y) ASEFHTHNIE (1.23) &

W\WT
pewx) = [ ([ umtin ) pxwae= [ [y pow) dody

=/0;/Ooyfx,y dzdy = E[Y]

YEITE B, (6) IKDWT E[X[Y] XY OB,
E(x - ExY)ay) Y

@ E[(BIX|Y] - BIEX[Y][Y])h(Y)]

EEIX - EXYNYY] 2 BEX - BXYIYIRY)]
D i) - BV =0
LB ILIERT DL, W(Y)=E[X|Y]—g(Y) &AL T

E[(X —g(Y)*] = E[(X - E[X|Y] + E[X|Y] - g(Y))?]
= E[(X - BIX|Y])’] + 2E[(X — BEIX[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))?] #B/NcT 30U g(X) = E[Y|X] ThB. (7) leDNT:
BIV(Y|X)] + V(EIYIX)) = ELEY2|X] - (B[Y|X])2) + E[EYX)?) - (BLE[Y]X])?
— BlEY?|X]) - (EEY X)) Y By - @y - vy O
16 BREE

il 1.8 (FrEY I IDFRFEX (FINIATDFEFER)) X >0,c> 0 LT P(X >¢) < -E[X].

o |
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EF: A={X>clillg%law)=1(weA),=0(w¢gA), 2ilizTHEEHLTIL, 14 < %X.

koT, P(A) = E[14] < %E[X]. O

T 1.9 (KBOFTEA) X1, Xo, ... WV CRUSAIZRES (1id L#ET) & &, B[X,] =m, V(X)) =
02 < oo THNZE, EEDS>0I1ZRLT

177,
o P (115 %, ol = 5) =
JE&J’(MZ_& m\—5>

EH: FrUvzIOREAL B lz )iz kD
n i=1

SEE 1.7 ABOBIEANZE X1, Xo, ... A iid THIUL E[|X1]] < 0o B 5EMIT 5, 2 D&M FTHRKOA

HOBERE KL 5
(JLH;MZX m) -t

=1

KEDOFHER OIUR % HEFRINR, KBOEEOPRZBIRE VD, o DRBOEDFE L W EALSRE:,
B & U{ko)q:“h‘ﬂilzﬂfﬁfio) FERRIERE RGN 1T TR S,

EIE 1.10 (FOBREE) X1, Xo,... 2 iid. T, E[X;]=m, V(Xj) =02 (0<o<o0) T3, ZDk

% U, = ﬁ S (Xi — m) REREERAE N(0, 1) MRS 5. T bbb, RAHT 5,

nh_}rroloP(a<U <b) \/7/ _*dy, —oo < a<b<oo.
R 1.8 LMIRER 2 HABA D &
X1, Xo, ..., X, Aiid. T, E[Xq] = p, V(X3) = 02 fafm 1F (MEEHCIRREEY p, B 02 ORIEFD S
2
DEAAREAL D), n HHARE DL FEATY X = ZX RIS R N (1, - ) 12865

&%, ZOEMPREEARD GG ORI Eﬁ?‘él:?aﬁ?ﬁi’@*ﬁi B L OTHREN TRERDEG & DREL
RIZES 5 KR PHREITISHEI NS Z &k [§EHetta] THAK,

2 #eEt

Wttt O HiIZ, REM D S S W2 EAD 6 T DREFORMEZHIT 5 Z 2 TH L, HMatBIZI D
HIIZBI U TEARD S DR EMTH L TW\d EEZ T L < FIRIK, BRSO A 28U & D3R D4
TH5, (ZHF: BRI (LSME ZEE 28 KGN ARAudiik, 1993, RHBH & £ ORS00
FEREAE, 2007, [EJRGE S fERMEHEE 2 BURE BEEAH, 1966.)
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2.1 HE

ANDHEXAKREIZE U CTIERHER 24 (population distribution) & U T, @, EMAGEMEESI NS, IE
BT p, D o? DDV ERS5NDE L ZDRMIEHERITREIND, TOX D REREBE £z
INT A —2X& (parameter) &\5, KT, REEDBSKRAOL G, BEUXRM B (unknown parameter) & & iXH
%, BENOREEZHEST 2 Z EVHEHENICBIT52HNO—2TH D, ZOHWENBEND S HEE T W7 F
Kaxy,zo,...,0, 2HEIZLTITD,

CORER x1, 29, ...,y 1$ T ORHEEF DA A D BN RHERE X, X, ..., X, DFEBUME L AT, Z
D X1,Xo,..., X, ZZOREMDSOIERERE VS, (ThbE, X1,Xs,..., X, BdDEEMDS
DIV RFEAR L 5 1id. &> TWD, ) RAEEHE T 572D DMME/ER X1, Xy, ..., X, DB
T(X1, Xo, ..., X)) BEEHRE WS,

EE 2.1 (1) Mat& T(X1, Xo,..., Xy) DR O OFRHEZEE (unbiased estimator) TH 5 & I
E[T(X1,Xa,...,X,)]| =0 B LD L TH B,
(2) MEHE T(X1, Xo, ..., X)) O O—BHEE (consistent estimator) TH S &%, Ve > 01K LT

lim P (|T(X1, Xa,...,X,)— 0] >¢)=0

n—oo

MO DEEIZWD,

Bl 2.1 BATH X = %(X1 b X)) BRI g ORRRERTH D, £ BHERTL BB, R

EX]=p X0 FRECRETH S, £z, KEOFEN (EH1.9) X0 —BHERTHL L Dh 5,

1 <« —
B 2.1 X1, Xo, ..., X, 2EERERT E[X{] <okl U2:—1§ (X, - X)? &<,
n_
=1

(1) U2 BEAB 02 OFRRHERTH S 2 L A5, ZhE D U2 & FRAHE NS,
(2) E[(U? - 02)?] = %E[(x1 — )4 - n”nigl) (022, 272U p= E[X;] #RL, U2 B—BHiERTLH 5
T e % (KEROBHEIOH X FARIZ L T) R,

R — .
by b Y, =X, —pkl, U?= mZ(Yi—Y)Q CEWLUTEHET LA LERIZ R £7,
i=1

EE 2.2 HAE T1(X1, Xo, ., X)), To(X1, Xo, .., X)) DR 0 ORFHERTHZ LT B, 2Dk %,
V(Ty) < V(To) B0 S22 00, Ty BTy K0 EMTHZ L2\ D, Rz, AEEEEO FToBns/he i
5HLD5BMEEEL VD,

BIRE 2.2 X1, Xo,..., X, & iid. TS UQ0,0) IZHE->TH O, 0 BRHBKRE TS, 20L&,

2 1

(X1, Xn) =~ (Xa o0+ Xa), TQ(Xl,...,Xn):%max{xl,--.,X,,}

MEBI O DRRHEERE 222 2 L 2mt, 2 T, T DELSHENTH B PHANL,
2 2 0

#: BT = ~(BIX)] + -+ B[Xa]) = = ong =0, —H, ¥ =max{Xp,+ , Xu} £F5&,

P(Y <y)=P(X1 <y, XaSy) = P <9)- - PXa<y) = (5) (0<y<0)

nynfl .

£, fy(y) = o (0<y<0),=0(Z0Dfth). fit-T,

6 n—1
ny n+1 1
E[T,] = - /0 Y= gn dy = - nn+19=9.
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BLEEYD, T, Ty & ICARAECRTH %,

. 4 4 0> 2\ e
Wiz, V(T) = ?(V(X11)+~-+V(Xn)) -5 n(5-%) =5
. 21 _ 2 Y™ _ "
ViR E[Y}—/Oy o dy—n+20 X0
n+1y\2 n+1)% n 62
V(Tg):( ) E[YZ]—(E[TQ])2:( n2) n+292—92:n(n+2).

EoT, n<20rE V() < V(D) $5bb T BT E0ENERS, n=10LET =T,) O

EH 2.1 (Cramér-Rao) Xi,...,X, 2¥iid. T, 0 PR E U, TOREREBE f(2|0) 72 13MEREH
BEpxld) =PX=2) 255, 2OEET(Xy,...,X,) B0 ONREIEEETHIIL. MY REMAETT

1

V(T) = 10) (2.1)
B, 2T, 1(0) i Fisher lf 2 XIENKTEES N5,
1(@):E[(%§XW)Z} (BRI B & ) :EK%{W)Q} (MO ¢ %)

SEER: WEBBEROLEDART, BEHHATHL I, THRRHEERTH L0 5,

0:AZ-~-/_ZTjﬁf(xj|9)dx1-~-dxn, 1—/ / fo]|9 dxy -

WAL B, EDO=R%E 0 IZBT WA PMO DL THNTITAS L L, ZOMI%E 6 THMD L

1:/_00.../_001“80 1;[ xj|9}dx1...dxn, 0:/_00.../_00ae{jl:[lf(mjw)}dxl...dx

ZHE, > N a _ a - liE'::
£15. 5 2og(0) = (%logg(é?))g(é?) CHERELT

1:/:.-/0;T Hlog{HfzJW}H (210) dzy - - - dzy,
el T rcxim}].

Z Z T Cauchy-Shwarz DA%ER (E[XY])? < E[X?E[Y?]) 2H\T
2

E{T 910g{HfX|9 }] <E[(T-0)] [(log{}jl (X;16) })T (2.2)

TY; = % log f(X;|0) ¥ 55 ¥, 1(0) = E[Y2] T

(v

-
—

Em]:/w{%logf(xw)}f(xw)dx: h 3 F(x|0)d / F(z]0) dw —0.

Yi,... Y, 3N TH D05

[(mg{ﬂfxw})] B+ v = S BV 42 Y B = al(0)

i=1 1<i<j<n

Y0, V(T) = B[(T — 0)2] k&L TSR %85, 0
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IR 2.1 (2.1) TEERTIEHBER ¢ 1T LT
g10 ﬁf(X|0) =c(T-0) a.e
5 108 1 y = .
NI T L ETHD, ZNiE (2.2) THWZ Cauchy-Shwarz DARERIZ B I BEBHILOLKMIZ L5,

Bl 2.3 EREEN N(u, 02) 55 DIEMEAFER X,..., X, £95, 20L&, fl21 XIVEAFEE X dud
RlpHERETHID, ZNEEMHEEREICL R > T W5, =70, o2 e T 5,

N2
R V(X) = Co?. —Fi. N(u,0%) O f(e]n) = exp{ -2 : A0 (24U, Fisher i
g

=k van -
B
1) - B (HEREWY) - p[(A50Y) -

TH5H1 5, Cramér-Rao DARZERDESHHIT S, £-T. X 3EHERTH 5, O

FfE 22 n>289%, X1,Xo,..., X, & iid THESH Ex(1/)) Z-TH L, BEE N O RIEEE
X & T=cmin{Xy, -, X,} 25X 5,
(1) B crEDE, (2) X 2T OLLELBEMHFARE,  3) X EMHERTH S Z L 2RE,

T 2.3 KA O OREMD S OREAR Xy,..., X, iZX U, ZTOEEEME f(x1, - ,0,|0) £72I13HERE
BE 1, anl0) = P(X1 = 21, Xn = 20) 5B, COEEHAX,, ..., Xy BEA SN EHFT
D 0 OLERE (likelihood function) ZIXTEFET 5.

L(O) = f(z1,--- ,an]0) (BEBESDHZLE) =plry,---,2.]0) (EEEHO LX)

~

7. RIEBE LO) R BAICT 5 0 =0(zy, - ,z0) PEETHEE, Thbb,

L(O(xy1,- - ,xp)) = meaxL(H)

~

DEE Xy, -, X,) & 0 ODRALHEEE (maximum likelihood estimator) &\ 5,
fI%E 2.4 X1, Xo,..., X, » Bernoulli i{TOMERT, P(X; =1)=p, P(X; =0)=1—p LT3, p DIk
HEgE% KD &,
fi#: p OREEEEIE
L(p) = P(X1 = x1,--+ , Xp = @) = p"tFF0n (1 — p)n = (maton),
T=(r14 - +z,)/n XU, Lp) D% L >TSS L

9 0 _ - nz n(l-%) n(T-p)
a—plogL(p)78—p{nxlogp+n(1—:z:)log(1—p)}f?f =y pi=p)

- T, (,%logL(p):O’i’ﬁ@b"Cp:f. ZDEE, L(p) FmKERDDT,

X+ -+ X,
n

i)\:
Wp DEREHERL LD, O

BIZE 2.5 X1, Xo,..., X, PEBEHER N(u, 02) 725 OIMEBEAD & & BV 1 & BN 02 DBRHEE
mERD &,
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iR BRI

7L w1 2 (s — )2
L) =Tl o = () oo~ 55}
i’ﬂ%ﬁl’i’tétlogL(u 02)2210g2ﬂ02_iMi0
’ 2 pt 202
9 2 S @ — 0 5 n 1 " (2 — p)?
TR P ﬁlogL(“’”):_§P+¥W~

fit-> T, % log L(p,0?) =

:@t%\ﬂma%ﬁ%ﬁtﬁé®ﬁ\

- X4 X, 5 1 -
A:X:L7 U2:*Z(Xi—X)2

o, o OIREHEER L 25, O

SR 2.2 0121, BB 21 k0 LRO 4,02 B BHEERIZESTWS Z e ibhd, —fRIZ. HEHHD Y
AT BT R TR B R 2 5 2 L AT E 5, HIT, POBIRERE VD Z 2T, B
BRI ER AL 702 Z EWREN, ZDOIHSEITHIIL Fisher I8 HE D175 L 725 (of . MEEE

éﬁlfi%u:ﬁr? BAEFT 2003), 0T &IHBEEETHV 5N,

B 2.3 (1) X1, Xo,..., X, % i.i.d. T Poisson 724 Po(A\) IZf5 &35, D& &, \ DELHER%Z KD
fo o, ENDVEWHERLIRD I L ERYE,

(2) X1, X, X0 & 1id. THY T T(a, 1/8) CHED £ T3, 22T, o WIEHIT B 1RRIST A —
R—eT5, ZOLE BORAHEREEZRD X,

fIRE 2.6 X1, Xo,..., X, PPiid T, —HE0F U(0,0) IKHES & &, KA 0 OFIHEERERD X,

fi#: YU TINVOEBE 2q,... 0, DERAONZEE, RERBLO)IX0<2, <0, -+, 0< 2, <O ThI
NELO)=02%5, £oT. 21 >0,...,2, >0DE&E
L(@)zein (max{xy, -+ ,zp} <OD LX) =0 (Zofth)

B, WoT, 0 =max{wy, - ,x,} DEE, LO) ERKEEL S, Zh&D
é\:max{Xl,...,Xn}

WO DEREEERL LD, O

22 KEHE
AT, KA O 2 THET 20 TR, 0BG ENBXM 0L(X1,. .., X,),00(X1,...,X,)) %
POL(X1,..., X,) <0< 0p(Xi,...,X,))=1—¢ (2.3)

LB L D BREEEEEEZL S, TOKME (0L(X1,...,Xn), 00(X1,..., X)) % 0 DEFHFEK 1 -
DEFERBE VD, £/, 20 e Z2REHRE LT,
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et tbac, EHRBEROYY p OXBHE (o BEBHMIO L &) ¥ o1 U TIVBBKRE VWL & DO IHAE
MO p OXKMHEEEF A, £, HERHEY 1 Tl TERBERCE T 2EAFY - Rasike 0
BB D4 | OEiT, ERFERORDE o O XMEHEE & ¥ p ORBHE (02 BRAOL &) 2%,
DHEITIEZ DMK FEHEE EEHET 5",

FRED AR 1A S REEE T D REFE D XTI RE

R 2.2 X1,..., X, &iid TEx(1/\) icit> & &, %(Xl +oo 4+ X)) WEEE 2n O 2 SIS,

SFBR: X ~ Ex(1/)\) O EHEMBEHHTLILITED §X ~ Ex(1/2) &7 %, &->T. Ex(1/2) 1&
2 X
I'(1,1/2) TH 5o plE 1.11(2),(4) &R X(X1 + -+ X)) ~T(n,1/2) 2525, T'(n,1/2) ZEHE
2n D x2 DA S, O
ZOMmELD S, =X1+---+X, &T5&,

1 2 1
P38 (1 - 52) < 350 <xda(59)) =1-<

2
L2505, FEIMNOAREREZ N IZDOWTH#L &
2S5, <)< 2S5,
X3.(38) 7 T x3,(1 - 3¢)
LB, 22T, x5, (3e) FHABE 2n @ x2S D LM fe T X3, (1 — Je) IXEHEE 2n @ 2 AHDOF
B Le . T, I A OIEBIRE 1 - « OEERME ( 2s 2s ) LB, FELL s &

X3 (3€) " X3, (1 — 3¢)
Sn == Xl + R + X'IL Ojifﬁjﬁo

P 2.7 H2EL[IMMDOFMEPRNIZE T B, IROMEY TH -7z, FaFan 2 EHHRE0.95 TREHMER X,
72U, FFanod & U TR 2 ER &,

732, 838, 915, 1211, 1355, 1420, 1638 (FAAL HfE)

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

2 28109 2 28109
— = = 620.903 - - , — =
X2,(0.025)  26.12 X2,(0.975)  5.629

&b 95% fEHEX X (620.9, 2881.2). O

= 2881.151---

Poisson 2246 124 5 REEF DO R O K HIHEE (R )

A8

@ 2.3 k> 1IHLUT, X ~Po(A), Vi~ a3y, Yo~ X3y £ 58, RPET 5.
(a) P(X >k)=P(Y; <2)), (b) P(X <k)=P(Ys>2)\).

PIH

SEEA: (a) DD o (A) =P(X > k) & 95L&

d Cd SN S NN L A
a%()\)—aZﬁe _Z{(z’—l)!e T }_(k—l)!e '

ET(0) =040

A ykfl 22 k-1 .
— -y — -2 = <
wr(N\) /0 = 1)!6 dy /0 QkF(k)e dx = P(Y7 <2)),

*L B R O — M7/ 0 5% TEIRIR MERARRHEY 2 MGt BUE8E) p.8l1- 23D Z L,
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ZITIOHOES Ry =2/2 2BV, —A.
P(X<k)=1-P(X>k+1)=1-P(Y;<2\)=P(Yo>2\). O
X1,y X W idd. T Po(A) (2> g hE, P 1.8(6) £0 S, := X1 + -+ X, ~ Po(n)) £75 5,
S, OFEBUE s T B L, W 23(b) £ Zy~ X3,y KR L,

P(S, <s)=P(Z; >2n\) > —¢

DN | =

LRBDT, 2nA < X§(5+1)(%€)’ Frz, mE2.3(a) £V Zp ~ x3, 1L,

P(S, >s)=P(Zy <2n)\) <1-— %s

1

L o, 1 2 R
(XQS(l— 55),%x2(5+1)( 5)) L5,

L#350T, 2nA < x3,(1— L) foT, A ORHURE 1 — c OEBKMIZ, s & S, OFEBUELTE L &,
1
2n 2

FE 2.3 n B FOKREVE IR OMEEEZHWTERBERADGSIZRE LU TRB#ET S Z 2%\,
TIEBERIIOWTHABETH B,

BIE 2.8 HHHICHVTRBHRORAEMMER AT E 25, ROEY TH o7z, 1 HOTFIIFEMLE FH

PR 0.95 CRIHEEE &o 7272 U, RS Poisson A7IZHE> THET 5 Z e AbhoT0BH LT 5,
3,0,2 1,5, 2 1, 1, 0, 1 (¥4I f8/H)

F7z, PULMBRRERIC & 0 ERAAAISEBE NG L LT, FHRE0.95 TKIAEEE &,

fi#: (F%EHE)s=34+0+---+1=16,n=10T

1, 18.29 1, 51.97

£ 0 95% [EHEXHIX (0.9145, 2.5985).
GERUE) AL T = 1.6 T Poisson FA TIEFY = STH L Z L ITFERET B &,

_ T 1.6 2.384
T u(0.025)/ 15 =16+ 1.960,/ﬁ = { 0816

& 0k 2EHX M (0.816,2.384). O

TIERHEM DO REELER O XHHERE (METR)

w

ﬁEEZAWNF[L”ODK%V:W

n x

ml—zx

HEBR: FAEORHL VIR X ~ 2 LY ~ 2 2T, W =X /Y vxu5, kot,

Y¥5E. V ~ Beta(Z,2). Hic, P(V > 2) = P(W >

>70<x<1.

o W aw w X
CWHL R/EHR Srmw XY
LBh. AHEn O X2 HHIEA Y AET(L, L) Tha s, HIFE111(4) &0 ERKEH2, O

BB 2.5 1<k<n—11HLT, X ~B(n,p), Wi~ Fyl" " Wy~ B 255 2 b 5.

- k(1 —p) . (n—Fk)p
(a) P(X >k)=P(W > m), (b) P(X <k)=P(W2> m).

25



SEER: (a) D70 ou(p) = P(X > k) T 5E

d d & L - n . n! o o
ap”* dp;( ) :g{i!(n—i)!w (1=p) _u(n_i)!(”_z)p (1-p) }
— . {(Z_l)n(!n_i)'pi—l(l _p)n—i o il(ﬂ_nz_l)'pi(l o p)n—l—i} + npn—l
1=k : . .
n! -1 n— 1 —1 n—
“Goe O gy

5T or(0)=0 &
P 1 ! 1
o(p) = /0 mxk%(l — )" Fde = /1p myn%(l -y dy (24
CITCoOHD®EE Iy =12 ¥ Uk, A0V ~BETA( —k+1,k) ¥ 55 & P(Vi > 1 —p) & b
24065

k 1-—
PX 2k =Pz 1=p) = P(Wr 2 g = F).

—J. (b) 12D\ (24) DBMID%EF% k& k+1 2 LTHWS L

P
PX <] =1=PX > k+1) = 1= [ a0 da
0

B(k+1,n—k)

1
1 k —k—1
/p Bkt Ln k)

2 FHOMA I Vo ~ BETA(k + 1n— k) 552 PV, > p) L £#E B 5, HOME24 X0
k p
< = >
P(X <k)=P(Va>p) = (Wg_kﬂl_ ). O
Xy, Xp ~Be(p) £FBHE. Sy = X1+ + X ~B(n,p). S, OEBHE s ¥ T 5, @l 25() &

D Wy ~ 22((;*1) R

P(SnSS)=P<W22 n_SL>

s+11—p
LRBDT, Fi>e/276,

- (s+ DF3 0(5)
(L <F2(S+1)(%) bbb p< Hn=9)

st11—p 209 n— s+ (s + DEGT(E)

Fkc, @R 25) &0 Wy ~ F2 ) vz e

s 1-—
P(S, 2 5) = P(Wi > o=y )

LRBDT, il >e/270,

s 1-p 2(n—s+1) (€ 5
- - - FS — ERAY0X5) p>
n—s+1 p 2 (2) s+ (n—s+DEITTI(E)
- ) (s + 1)F2EHD 2y
> T, BHFEE 1 — e D p OEHXMEIL, ( ’ 2(n—st1) 2y’ ; 2)(;1) c >
s+ (n—s+1)F,, (5) ”_3+(5+1)F2(n—8)(§)

5, 272U, siE S, DEHRMETH 2,

BIRE 2.9 HAHMTABYOTYA VOFRHET V7 — NAKIZE > TR Z 5, 35 Ah 6 ADFEE D
T WO EEELETE, ZOMMIZBITS, TH1 vOXFHEE (a) LEEOKEIET, (b) FMERE
BUZ X0 IEHAAIGEME N D & LT, [FHEEEK 0.90 TREHEEE X,
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iR (W) BA n =35, EBlfis =6 T
s 6 6

= = 0.077399 - - -
st (n—s+ D)X (0 05) 6+30F5(0.05)  6+30 2384
— iy Fyet0(0.05) = FA(0.05) = FF(0.05) = 1.836 &£ 0
2(s+1
(s + DF 10005 7RB0.05) _ 7-1836 0307082, ..

n_s+(&+UF%”%m0@ 294+ TF4(0.05) 29+ 7-1.836

o T, 90% EH#HX M (0.0773,0.3071).
(CEANE) AR n = 35, AR RDESUE p = % &0

[5( 6-29 0.278223 - - -
u(0.05) n ‘7i16% 358 {00&mm-~

£ 0k B EHXHIX (0.0666,0.2783).

BB 2.4 UTFOMWIZEZ &, 72770, FEXMEO EE - FEOWEBIZEHIZNEBEA §56Z 8 THEL
M Tk &,
(1) BEEOMFRRFNIIERD IS & T 5, 5 DRI DVWTHANZE 25, FHmagREIX 120 W Th -
Tzo ZOEE, EEEEERE p () OEERE 0.95 OEEXMZ kD &, 72, FEFEK0.90 DEHEX M %
KDk, 727U MBI E L ALETRD &,
(2) HBHIATHTHEIND AT AHA S 8 LB LZE ZARIMEINZT TOKIZXD L5 T
Holze 1ML DDT T DEDNYII% (a) MEIET, (b) HOBRERIZ & 0 EHSMAIZEHM IS & LT,
fSHEMREL 0.95 TR EE &,

2,4, 0,0 1, 2, 0, 3 (AL 15 /45)
72720, — W42 0 7 T OFEMEEUL Poisson D AEIZHES & U, INBUSUATE 2 i TRD &,
(3) HAHFEDOHTFOFKET HHEREMO WS, WE, SMEIZDOWTHERLZE Z A, 3EMFKELLZL WL
5, ZOMER%E (a) WEIET, (b) POMEIRERIZ X 0 IERAMISELE NG & LT, [EHEEK 0.90 TXHEHE
ER &, 72720, INBURLAUTEE 3L E TR &,

2.3 IRETBIRE

MeEtiBE k. REEMORERS M, B2 XEERE f(2)0) BEASNTVWD L EI, TOREO IZDOVTD
Wit 0 = 0y BIEL W ED %, BEM? S OFEAK 2q,..., 2, DEIERICE->THl T THE, 22
TR 0 = 0y & JBBIREL & W\ Hy THYT,

G Hy PIELWE E1Z, ZTNEELKARVWEHELTLESIIRVAZE LEDRY W, Hy DIELL R
WEE INEELWET S Z2E2BDERY WS, FEtBREZEIIBVWTE1EDRY DS I 5HRIZ
HoNUDTEDME BFEIZ N HDVIE1%) IZLTEWVWT, E2BORYDEI2HERIILIRINMILE
5E2I/HAEEDTVS,

ZOEIRE1IFEORY OB 5MHREBRTEDBRED 2 VIFERKEL NI,

EADOKEXI n Z2REL T, H1IFHDOHEVDBI AR B—TLHR->TWHDT, F2HOELI DB
MR po IZTEATZANS K BB Z LIFEBNIZIAS R TH A5, LErLnhBHhEDRELRVEEIE p
DN VE WS RFEIXZR Y, U7zhi5 T Hy Z2IELSR\WET 5 (Hy 2FHT 5) & &% B 12, Hy %
ELWE T3 (Hy #8IRT D) & E13 MBI 1I2EZ 220052 2 200BHTHA S5, Hy BELLR
WE EIZEZONDINFERILREEE WV, H TINhERT,
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KNG Hy : 0 =01 DX 5121 HTRED & EIZE, ZORHZBMRERE. W OLDEDOELETRES
L EIZEARHREE VD, (U\J: NESHRGE ST Eﬁ+,1uu+{§j£i’ 2 #iat KEESE, 19661 X0, )

IR Hy DR E 0272 DIADRET SHMEZRMF L VWS, Kz, B 1HEORI OB Z5MRE ¢
IZRBEDD, HE2EDFRODEZ 56%%’3:@4\ 1L EAEERRENH L VS,

SR DS AR A DB AT, BRI % (25 FIEZ R 5 DDYRD Neyman-Pearson DEHTH 5,

EH 2.6 (Neyman-Pearson) Xi,...,X, #'iid. T, 0 ZRKHEHE L. TOBEEEKE f(2)0) £T 5,
oL EEMc®
* H 1 f(‘r’t|01) }
R = X1, ,T =2 @ -7 > C 25
CERRR iy 22)
EBE. P((X1,-, Xo) € R*|00) = e 275 & 5 2R Ho: 0 = 0y DRI EEDS L 5, Z ORI
SNIARE Hy 2 0 = 04 (IR WTEH 1 DAY DB Z LD ¢ DIRBIMRE L 725,

SEBA: BERERER DL EDOART, EHIE R H

FHIFHEOEHDOBZ 6%$_P((X17 ,Xn)€R|90)
BT LTS, ZIT, W2MOBY DB 3R = P(X,,-,X,) ¢ R|61) B R=R* TRA LR
ZeEREIEEV, ZhiE

P((X1,--, Xp) & R|01) = P((Xy, -+, X)) & B[ 0h)

={1-P((Xy, -+, Xn) € R[01)} = {1 = P((X3,---, X)) € R*[0h)}

=P((Xy,---,X,) €R"|01) — P((X1,--+ ,X,) € R|6y)

— (P((X\,---,X,) € R* N R|01) — P(Xy,-- , X)) € R* N R°[6))}
—{P((X1,---, Xp) € ROR"[01) — P((X1,---, Xp) € RO(RY)[01)}

— [f Tl = [ [ T] o de s

RN(R*)e ;4 *NRe ;5

>c - f(x;]60) dx ---dwn—c/---/ flz;0p) dxy - - - dx
/ /RO(R*)CE (zilfo) des R*m?,cil;[1 (zilfo) day

=c{P((X1, -+, X,) € R"|by) — P((X1,--- ,X,) € R|6p)}
=c(e—¢)=0.

ERBIENSHED, g
Bl 2.10 (EREHEF O P T 5 08 EMEHOBE)) X1, X, & SRR N(u,02) 55 0

EAEARE T2, RO o2 BBATHD 2 LT, BEE p 1220 T, BIEIRG Hy : p = po, NIARE
Hy:op=p (jo > i) BT 5 BESEAB 2 b X 5,

{n

1 (z—p)?
& X, ORI = Tz THENS. REBBEIE
> f($|/,6) We
H?=1 fxipr) _ I ‘ 2 1 ‘ 2
H?:l f(xl|,u0) _exp{ ﬁ;(l’z ,ul) +ﬁzzzl(xz ,UO) }
po—p1 _ N
:eXp{ 002 1”xﬂLg(M Ml)(M0+M1)}
vip, L,z T I e i ) oy
n [Ti=y f(ziluo)
0210gc



21585, 2T, Re={(z1, - ,2,); T < C} LB E,
P((X1, - ,Xn) € Relpo) =¢ (2.6)

LB L5 C EEDNIE L,

Ho: p=po®b & YﬁN( ggV‘;on:XlﬂoﬁNmnVﬁ5®T (2.6) 1%
O'M /u’o A /‘L()vn A U/\/ﬁ ) A M
~ C — po
e=P(X <C| o) P(Z_ U/ﬁ)

&bu@f&MQD@hMeﬁtTét%?wfu@:fM@ﬁ&Dﬁ%\C:Mr—UM@ttéob

NG
7=h3 5 T,
X < o — Zule) (2.7)
= Mo \/ﬁu € .
PR EHIRTH B,
F7o. ARSI Hy s > o DEEE X > po + ——u(e) BB ERBTH 5, O

N
BIE 2.5 X1,---, X, 1 Lid. T, FHAM N(u, 16) GRS & . RIEAGEH Ho : p = 25 % 5000
Hy: =27 CBIL THBKYE 5% THET 5 L &, 2 OB OlR%E 5% UTICT 31 n 2 80< 5
WA E TR E LA

ul

T 2.4 (—HRERDREDFEINE) WG Ho : 0 = 0, XK Hy : 0 € D (EARH) 235, 20
LE, XD (1), (2) 2H7=F Ry . AREKE D—RRFBAREDEFE £\,

(1) P((X1, - ,X,) € Ro|bo) =e.

(2) P(Xy,,Xn) € R|0y) = £ #HiT=F{ERED R LD 0 € D 23 LT,

P((X1, -+ ,Xn) € Rol0) > P((X1,---,X,) € R|0)

A RVASN

Bl 2.11 (EREENO T T 5808 (FBEDEHE)) ERREN N(y,0?) CBWT, o ZEMTH
Lo E, RS Hy : po= po, VARG Hy : > g TH5E35, ZD&E, HEKEE e TOREHIL
R:X@nm+é%ﬂdﬁ*ﬁ%ﬁﬁ@i®$ﬂﬁtﬁ&

BERR: W NAARER Hy:opo= (> po) TH D & EDEHIKIL, Neyman-Pearson DEIIZ LD,

LB, ZIZT, TOEMEE g WERELTVWARWI LIZERETS, 202 2i&h, ORI
Hy:op> puo (29 2 —RRERIMGE DRI L 705 Z & oo T, O

IR 2.4 FIIMGE T B TROE ORI LV, 20k, FRREEER S,
B Ho - 0 = Oo, NSEAR# Hy - 0 € D 252, 324 % ML, 0<¢ <12l TMKe (2
Do EBRELVS) ILHLT, ZORENEKE

YiEwD, (EHE24E =1, DL ELMMTES, ) BE 6

Bolbo) <&, B4(0) 2 (V0 € D) (2.8)
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T E, ¢ 2ARKE:: ORRREEL VD, £/, (2.8) 27 THIE ¢ D2K%E O, TRT & &,
Bao (0) > ,845(9), forall 6 € D, ¢ € O,
72T o € P EATKEE c D—HFRRBATRREL VS, UFHNT 2 LELBEZEDH 2.12(1), (2)

X CHREARGE (1)—(3) DFEHE Ry 1T U, ¢g = 1g, BW—HREBHARRBRE L 25 2 ERM5NTWVWS (df.
Lehmann, #EEHIRER %2 &),

24 RLEHREE

IT, SRR E ARG T H 258 AR BBEELETH D REREEEE X 5,
IR ZE Ho: 0 =00 & U, WYiik#H%E Hi: 0e D33, 20L&, RERN%E
_ T f(=ilo)
maXge D H?:1 f(xil0)
TEDD, ZOANDWNSILKBNERZIFE, RIEEHVER OB DI 2EHET2DEEZ6N5,
% 2 CEAE

Re=A{(z1, - ,zp); A< c}

EBE,
P((X1,---,Xn) €ER:|0)=¢

MWD LD ¢ DiEZE KD, FHIHEZED B,

Bl 2.12 (1) o2 B'BEHDE ZD N(pu,0?) ORELMREICK B u DFEHH
IR AEARER Hy : po= po, SR Hy 2 p# po 95, £9. BEL N IX

ﬁ ! exp{*i(xi — i) }

\_ _i=1 V210 202
B | (i — p)? }
max exp{ —
u }31 V2no p{ 202

Fu) = logH \/;anexp{_%;f)} = —g log(2m0?) — % FZI(% - p)?

1 n
yur, f’(u):EZ(mi—u):aﬁ(E—u)&b\ p=T DL FHEKRITRBDT,
- 1 <& n
_ b N2t -2 M2
A= exp{—5 5 > (#i — o) + 03 2 7%} = exp{— 525 (@ — 10)* .
202 1/2
[T —po|>C ZZT C’:(——logc)
n
. 0’2 yfﬂo
ZZT  Hyobe, X N(po, &) it>50c. Z =
0 Db ('uo n) B> a/v/n

e= P(\Y — ol >C ] uo) - P(|Z| > @C)

~N(0,1). £-T.

ThHBEMN, N @Czu(%a> L7 BOT, B
g

- o 1
|X — pol = %U(ag)

kiR, O
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(2) 0 BRRHD E XD N, 02) DRELRE & 5 1 OEA
IR Hy @ 0= po, 0 < 02 < oo, SISARE Hy @ pn# 1o, 0 < 02 <oo & LTHEZX S, LEH %

noo 1 { (xi_,UO)Q}
max || ——expq —5—"—

\ = o2 1270 202
- n 1 (i — p)?
I/?%g( il;ll \2mo eXp{ 202 }
C#EZBH, TIZT.v=02dL
= 1 (z_M)Q n - 2
fpv) 0gi1;[1 2me><p{ 5% } og(2mv) — 3 ;(% 1)
LB, ZoeE
of n _ of noo1l ¢ 2
2oz o4 = = 2.
o = T Gy =y g ) (29)

N () ool g S w7} ()" o2y (B "
() ool -gp Se-m2h N eaff5h | o
22T Y ) = )+ (7 )} = 3w )l o) D

bl SEPN

n/2

‘Zn: (: - 5,3)2 _ 2 n/2 n/2
A\ = i=1 _ ( (n—1u ) _ (1)
i (zi = T)% 4+ n(T — po)? (n — 1)u2 + n(t\/u?/n)? 1+ 2

LB,
FERN<c kD,

f>c 2T C=y\m-1Eem -1

>

Y55, S HyDbe, Xi,-, X, 12 iid. T N(ug,02) KHSDT, T = \/% FEEE R 1Dt 5
n
IRED (of . MERMGETF T EM 38 ZHWE), £-oT,

P(T| = Clpo) =

£V, C=t,1(3e) EFTNEE W, 22T, t,_1(3e) RHEEn -1 Dt HAD LM 1o fiTh 2, UL
D, BHEIE

()
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L5, O

(3) ERBER N(p, 0?) OXLELREICEL 208 o2 OFHE

IR Hy : 02 = 092, —00 < p < 00, AR Hy : 0% # 0%, —co < p<oo &ULTHEZ D, KEL N IX
b1 (@i —p)?

142 7;1;[1 vV 271"()() exp{ 2’00 }

2

no 1 (zi —p) }
max ex —
1% il;ll V2w p{ 2v

LB, ZIT.v=02 =02, Ll ZOLE, (29) VDRI u=7,v=25"=
ERAREND, Flo. NFRp=TDLEHERELDHDT,
2

1 \n/2 1 & —\9 ns
(‘zmz) eXp{ 209 2 (117 7) } <52>7‘56Xp{_2vo }
€

(322) " o5 S -7}

2ms?

2\ 2 { n s +n}
= =|— ] exp—=— + = ;.
2 702 P17 52 T2

ns
{50}

Vo

FEAN<cZ2ELE, H20<C <CrizRHULT,

2 2
<o g0 <=
ao 0o
TLS2 ~
LB, HyObe, — =Y (X; = X) BHME n — 10 x2 DD 2 LISHERLT
g0 i=1
ns? 1 ns? 1
Pmee) =g (=)=
002 =G 26 002 2 26

B ESIC Cl,CQ %ﬁ&bé e, Cl :Xifl(l — %6), 02 ZXifl(%E) 2:7:3:50 ?EOVC\ ?fﬂfﬂjﬂi

2 2
ns 9 ( 1 ) ns 9 (1 )
— < 1—- 72i% —_—> —

0_02 = Xn—1 25 ESM! 0_02 Z Xn-1 28

LD, |

25 ZIERAIRE

Z 2T 2 DDOIEMBER ORI D I BT 2 IREHBEIZ D WTiE NS, 2Tk, BHEDOAZEND
M. (1)—(3) Z—BBIR N ARRE DRI L > TWVW5, 72, (1)-(4) FEEHREETHENTE S,

Xiyoo s Xon &Y, Y NI TE X 1 N(py,012) 128 Y 1 N(pg, 002) IS &35, £72, ThT
NOBEATYZ X, Y AN EE Sx?, Sy? &7,

(1) VAR Ho : 1 = po OBIE (B ER 012 & 022 IZBERT)
BEAYS X, Y 1M T X ~ Ny, 012 /m) 12 ~ N(ug, 02%/n) £ 9. X =Y ~ N(p1—pa, 01% /m+03° /n).
CRED. HyOF. Z= —— XY N(0,1) 1ofES 0T, HREANEE £ kL.

\/012/m+022/n

SAREDY Hy o py # po D6, BHIBIL |Z] > u(ge) 12
KNTARERDS Hy oy > po DG, BEIIL Z > u(e) &7 5,

(2) %t (pair) CEMIZ WAEAIZBT S Hy: g1 = ps OBE (R 012 & 09? ERED)
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%71 WX, F— ANDILE % SHH O RAT#E TOMEDEALDE R L, H—FAFIZE A - 72 2 £ THIE 2170,
DHEBEZRET D, H->T. m=n T, BHEMEIX (X1,Y7),...,(Xn,Ys) D& 54 (pair) THRLENTWNWD
(: ITIE, BilBVT X, 2 3IBTUEMI TR LW T D) HAE2ER 5,
ZOYE. Zi =X —Y; &U Z 13V gy — pp DRA—DOEBRDHEIZHES DT, 2D Zy,..., 2, IZ2WVWTD
R SRR OB A DR OB & B 5 DT, Hy OF. Mt T — ¢ZT DEHEn— 1Dt 5
Uz“/n

FHIIRS LIk oETES, 220, U2 Z4,..., 2, DRRHWTH 5,

(3) HO D1 — (o = 1) @*ﬁ% (0’12 = 0'22 ’C@Liiﬁ%ﬂ)

_ — 1 1
02 =12 = 052 k1<, (1) DBA BT, @$$%Xﬂwrmth—Y~N@(—+@)ﬁ)t&&
m n
“ 1 2 s 1 & . mSx? nSy?
—J5. AR Sy :E;( ),SY :E]§1 (Y Y) A= ANEN o2 ngn—u?"’)(iq
m X2 TLSY2 —
TN BHADT Y i EBIC. S X —T EHMIADT
X-V-9
2(1/m + 1 X-YV-
7o VO (I/m+1/n) _ ] (2.10)

mSx? + nSy? mSx2 +nSy? /1 1
\/02(m+n—2) \/ m+n—2 (E_‘_ﬁ)
WXHEE m+n—2 0t HHEIZHED,
&Y, BB Hy OMEIL, BEKEEZ ¢ & U,
SISTAREAS Hy = i — o 7 6 72 518, BARIK |T| >ty (3e) 1
SSTARAS H - 1fm>5&bi\$ﬂﬁiZ2mW%ﬂ)t&éo

(4) Hy : 01% = 03® DRE (ul, 2 VZARAT) )

S - o
w A Sx 2, Sy IEonT 2~ X ’% ~ X2 TINSIBMSIARDT,
1 2
P mSX2 TlSy2 7mSX2n71 (2.11)
o2(m—1)/) 022(n—1) pSy?m-—1 '

EHEBE (m—1,n—1) D F 246D,
I& Y, WK H) OWMEIX, AEAKEZ ¢ & U, SR Hy : 012 # 002 2513, AR

F<FE"M'(1- %5) izl F> F,T__ll(%a)

rynEdn, fto T, %ﬁﬁ%ﬁkbe>1T%hi F>Frit(le)ors Hy 2L, F<1T
BN F ~ F"y 10)}:%—~F" T X BB ILITHERLT, %>F[,§ HE )wagﬂoéﬁfﬂa‘mmm

=D SIRVA 5 RN H,: > 0'22 A5 i%fﬂﬂﬁ’& F > F:Ln__ll(ef) . H;: 1 < 0'22 Ay i\ E IS %
1

E;>F§iﬂs)tt%w£ihx

PIRE 2.13 2 FOM®D 10 7 —)V 472 0 DU R & MG 5., 4. 10 7 —)VXE D 25 [ D KH % ¥ —I2
HEL., 20 13 HOKAIZ AFEORGZ, 12 HOKEIZ BEORZEM L 72, ZOINHERIZ A T IEAY
¥ 7 = 9173, AN 5,2 = 26,828 TH V. BHTIEY=2863.3,s,2=17,970 Tho7z, ZDLE, AfE
¢ BETIHNERIZEZRD DD L WA B0, HiEKE (.05 THREYR L,

fi#: AFORMONMERD Y% 1y, D8%E 012, BREEODZNE uy, 002 £ T 5,
Ist step E0EUMEE Hy: 012 =092, Hy : 012 #0922 2 LT, AREAK#0.10 & LTHRET 5,
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FBUEE m = 13,n = 12 12ERL T (2.11) ILRAL T,

~ 13-26,828 y 12—-1
©12-17,970 © 13 —1

f = 1.482565 - - - .

—Ji. F3710.05) =2.788 > f > 1 &V Hy 3%ZEIN5, koT, Eid (3) OMEEAEHTREE 725,
2nd step Hg: p1 = po, Hy @ 1 # po %, HEIKEE 0.05 THIET 5,

FHUEE § =0 & LT (2.10) IZRAL T,
17.3 — 863.
t= O17.3 — 8635 =0.86110-- - .
13~267828+12-17,97O( 1 i)
25— 2

312
i\ t5_2(0.025) = 2.068 £ Hy WEAIND, koT, WHRICERNSZLIZEABN, O
(5) Ho : p1 = pio DRBE (012, 022 1XRHAT)

(3) 1k 012 =022 LTERVWEGEICIFAVD Z N TERY, 2, MEE BETITO 0TI, fIZIEER
KENRE LU HRETETVWELARD, FHEYTHEEEZOND, TDH, FOETIE 012,022 D% L
WRE ST 5 T, IRD Welch DMUEZ WS Z LRI NTWE LS5 TH 5,

(Welch DIRE) (1) THE 012, 052 DI D 2 T DARFHM 67,52 1B EMA RO REE R 5

Y—? ~92 mSX2 ~2 nSy2
S 1 02 =
Voi/m+a3/n
ORI RAD DR 012 /00?2 DB %R %1} 5 (Z 1% Behrens-Fisher’s problem £\ 5) 23, Z Z Tl
Welch OE L ZIEN2HDEMNT 5, ZHIEHEHE T HELINICEHBEE ¢ Ot SIS L ARES Z
ETHY. ¢ IFROANSEDSLNDIETH B

(6i/m+353/n)* _ (Gi/m)*  (G3/n)°

J = U R (2.13)

BIZE 2.13 ® Welch OREIC £ 58: H£BUE% (2.12) IT/RALT, ¢ = 0.8681--- 235, I (2.13) 10
BUEAMRALT ¢ =227--- 235D T, HHE%2 ¢ =23 L& X5, T I T, t23(0.025) = 2.068 £ v Hy I
FREIND, £oT. ZOHETHNHERIZERNHLLIIZEARVI EDVDHNS, O

(2.12)

m—1’ n—1

RIEE 2.6 HAMK TR, XU AIEEEENLL D@ RD L INIHEONELRIG L TR Y N VEEH
(AL %) ZREST B LT otz HERDNE S DEHREDNE 7T DR EOHELZE S, ZHELD
SRS 14.3, 15.1 & RIRDENUE 0.25, 0.63 TH -7z, HFEO/NZIIREEDNE L D X VNN TBEFER)E
WEWZR S0, EMAAZIEL T, (1) FlE 2.13 EFERIZU T, (2) Welch O#E % W THEKE 5% T
BEE &,
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