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F—E BHEE=X

#FE:

1) FEREEHLFH RS A 2

2) TIEBERIANFE S, 4R SR AT 5

3) ERFMBRIIM S, Bz MR A AN Bayes AT
4) ERFAMSL RS NE Kz H.

§1.1 BWRLEAREE

MRS RIE T 17H4E, IUZE A\ 16545 Pascal 5 Fermat it W 5 H ) %0 2% 1) /881 By g
TR, FER PR T — SR AR, B AL T R RT3 R A B el . R )
FEAHLAE R TR, HESE s Rt EVER. B3R MRS, 25 LM% KK Huygens,
Bernouli, J, De Moivre SFF5T T iX AN ) 8, Bernouli X iR SR LI X —FHELL T T
g ERIEER. 18124 Laplace 76 { S HTEZR IS ) B FAUR T HEZR I LN EA B,
g5 T BURER A E X 18144F7E CRER I #HR0) —Hd, id# T — 1M EBN S
THSCE, R BAAE . MRS E g5, F )L —28 BB B H A
b A 22:21, BV 53 BEELA A 51.16%, BUS 25 2 B LLAE 24104.76:100, A 2481t 1745-
1784 A0 LA 55 S ) H AR RN, 15 21 bLAg A 25:24 (104.17:100), WEBFSUE KL
B2 N i3 B B IRE X . 19004E Hilbert 7658 @t st R KRS BRI T 23 NG 21
) R, AR B AL B R R T M AR, R TR SR R ) A BRAR R R Ath BT AR
SN 18] R A B 2 BER A ST LA He b SO R AR A ERL Y, H e R BER A
227, B JE Poincare, Borel 5 #BXTMER 18 A AR R LM T 5507, 19335 5 B 1) KE
#’%Kolmogorov(1903—1987)]]5:_&%'L‘H TR ATAR. RIS IS BRE R R,
TEFER b, BOERSTHRAR ] TR R .

§1.2 HIRIRMLNEAREER
§1.2.1 BEHLIXIEFNFEN B4

BEHLILS:: AR WIS, DA ER, Prass RAREIEHE, MY
LA REGE R —.



2445 I BE A LI .

REALAS: BEHLILS 0 SEEUR e AR AR AL

BEALR K P BRI 5 R D2, BB IE 2 P K — D EER, A
AN 2 B AN REFAN R AN G R AL . Beht, ESRAEMFI R4 P R E R IR

B U FEAEE T 94 i T T e PR R LM b i BE AR A R L e LA ]
REcZE LRIV 18

EX 1.2.1. AAFH: MAKBFOENE—L R, Chie s T ORT, TR
b RRBY, FTAA ARE F.

AR 3R E A P A R4 R IEIEIE . IEIER. IERIE. RIEIE. IERK. KIE
o RORIES ORI IX8PHA] eS8 R KRR — MR EEA A

EX 1.2.2. MMEFL: HAFREHS, AEMIGREFRMNFESHTREAGESFLER, €
B — ARG TFAARKE AR

BN RS ZECF A, B, C, DRFERZS. WRTE S RIE, MEMER S HE
k.

TEX 1.2.3. AT MR T A ERKFHIMRGES, BF AORSET.
B 1.2.1. #H—AKBR T, MEE G EHK N Q={1,23,4,5,6}.

Bl 1.2.2. FRE—BEHFEFE, W Q= (o0 <2 <T), RE T AFEMFH AF
g R AR T,

EX 1.2.4. SRFHQ): ARBF—F2RAEGFH;
T he 4R (0): A RI P RT ALK A 69 F 4.
§1.2.2 EHMIEE

AT LUAIE B, AR AR 2 8] o R R 2 L 22 ) ) A B, U2 5 R AR
WEM e S EGIEE AT DI —— W RERR.
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C THEMA ¢ B: FAREE S FMB—ERE, WHEAARRA FEBR T, 2
HNACB. #AcC B, BB c A, WRFHHFASFHEBME, iILHA = B.

o

CFFRA(A U B) - FEFANESEBH ROE AN RAERRE SR F AR EH
BB, WA AU B.

o
5

C FHMIR(A N B) - FHE AR EM BRI R A X — H R A FH4 B, 2
HNANB.

WRANB = ¢, WA BAME, RIS AR BARERIN K 4.
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- KPS AC(BRA): ANE AKX — R A AR SLRAF (SR AT
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§1.2.3 MIEMEX KR

1. HERMEX

Hramgt EMsTE, BRI AR T REME DR RAL, HAEAE0M1Z
8], B ih v, MEAR SR RREL. TSk R ARIBER (12 P(4))?
(1) SRR PN,

i, (AR g RAAERRADGL ) ,

B, (FEATRENE) RN R LR AT BEEAR R

AV HFEARBER, AT R Em AR, WE CHEF AR

P(A) =

m
n

W5 AR, UgB) LS EARFIAEL B,
#(A)

PA =29



(2) EEFRITEX

MR R P A SR AR R BRI 2, RIS AT e OMEZe? R — ROk s
B AR BEN RIS L B AMn iR (Bernouliid %) , WHAFAKAE T naik, FRECEZL R
A AR R, BnBSRBOR N, SR STEFAMEp M T s), BIshsRks/N, XA
{Epih & SUA A AR,

HE: A AABES Alim, o 24 = p? B AN En KRR

JUAMEI ¥+ JESCFBERE A8 AR A A AR e s #R/R BT R R ARSI A (kSRR
ANY, HE IR BERT FAMZERE T o LU R IR 9 2 AV R 4% B A 18724 9 [ N Shiz, W Hin5H.
B7074L, 1944.5-1945. 35022 FAFAE N Ry (1) /INEUAL B RT 0 B O 12 55 1T BB, {HA%
XF Shia 145 TR IMBLTF TR, WO Shia 145 A WREE, BV RINAT 52707 2 IERA I,
JERAXT . WENHILE, R AL & IUTHE T 7R 10007 A1/, RIS H
T4 AH 7).
(3) EXMRE

RTMEMGE T E X, BATATReSARR, 40 Rl A Re7EAH [F] (1 44 S L B AR
ZIRIFZE AT A NTEBRF IR RIS R, IEE N 80% I AT Bt 7
R, WEE N 80% M AT REME Sh . 5 — A I ACE 50% v REdE. RIERATTH &
SEMNFEAGXRF MR AR, 0 H P A E SRS, XFR
PR A EMER, X RMERA M ARG, EEBMEES e KENNH, X—
FURFR A Bayes 2R, I RAF 28K 2 AT . {H 2 2457 AR 8 SOMER I A Ik
PRSI ER. £ R IRIR MR R AL, AT BT 5.
(4) R AEBUENX

SRR 18 B A — L i B ) S AR

(i) WA ZFEYLFEAE, Mo < P(A) <1,

(1) WA LARFAE, MP(Q) =1,

(iii) # FFAMBAME, WP(AUB) = P(A) + P(B),
h T X AT BT I AN FAAI R AL, BATTEE BT A AN FAHET BT HOE S AN
PR A 751 . N

P(U1 A;) = P(A)
1= =1

2. EEBRTERILNMIT
THE IR, R ER RIS A AR

5



R 2iEHRS, EEHIIRA G2~ AT KA.

5l 1.2.3. —APEHrAAN, R2H 298 B AW (BB E—FAH365K) , MEVHAAR
—RAERWBMERS V7

B (1) AR AT R AT (2) EEHS, 3) LitE KT

5l 1.2.4. &P A 2R3k, JRG K, NPAEE2R, KAKRFEV A —ANGRGBE.

B (1) RS T LA RO BT A T Be AL &, T U RN BT T BE R HES,
AR E R R AES B H P 2 —, BAR R BRART,

(2) AT UL E BN F A OB, ] DUETH X N R SRR, K55
BB SRR

§1.2.4 FHHE

1. FHHRE X

— U, R BRAERE T KE R TSR RN R, A
T AMBAEF[F]— b AL, Bz A g — R R, Blno.5%, WK
MEEAS @AR FNE % T 7 KX AL AT A7 1, AR S 2 A B AL IR i R AN
F0.5%, T M% H0.5% B/, XA R 25 PE bR, BRAERNIE T X AL ANLZ A
7 IR AR A A T AR i A 2 AR

DRI N I AAE N BB TR A R R R,

EX 1.2.5. ZFHARBRMAKEQ P HAANEH, P(B) >0,

P(AB)
P(B)

P(A|B) =

A FBE AR T FHAR A FAHE

iE 1.2.1. P(A)#=P(AB) R AR HAME. B, REHBAGERAL, NPA)ZTAY
@R, mP(A|B)&ATEBY, APf & 69k, Bp ABX e @ AR B Bf & 69 b,
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RS
v

AT DLMBER I ZE vt 5 X, BI A SARIT AR IX — i BEOR BAR A F R IAEn IR
WARE T, FARE T nalk, FAEBEAE T npik, FAFABRE T napik, FBRE
N ARERIIRE K

nap _ P(AB)
np P(B)

E 122, FLE NPT RGBMERZE — RS TIHAN, BAMAGKERZE—
TG FA T #HATH, PTABE R T R R f F 8. do RICAE— T 504 T O FHREH A
A6, WA S TR FEHRBRGER— B ETHASTRALERE), pit
ATREET. FTAPTRRAE G — 2 AR 6.

B 1.2.5. 104 Fo, WA IR T, KT — A RIHI(TAE) 5, 7 F— KRB K
S G =R B BE) R S g AR

iR FEARZE QR M0 B R A P I H 2N = S AR R 73, X —ANHES RS, 5
H#Q =10x9 = 90, LA ={FF—IKEUH 2K}, B ={3 KU PR IRE ), #(AB) =
6, #A =3, #

P(AB) _ 6/90

P(B4) = P(A) ~ 3/10

=2/9
R, P(B|A) =2/9 # P(A) = 3/10.

Bl 1.2.6. AZKARYFRA—TRETF, F—KFHBERHSAE, F_KFH—BS
B, —a&E, FZRKFHAGARSE. NAEERREFHRAERFIEL REiLRER—
K el #RFHFRHELAMEEAR, ABERSKITH TEHMAES L
& — AR R, R — AR AR, FF G EER T RN
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XREBEFR, 5 RRIAIEE Z —A. Weaver T, il 7ES0FE 1) (B2 E
N EAFEXAM T HRFE M, AR

5 1.2.7. #HAEARTF, WM E I SR, 2R Raefey kT H —Fof PR TFHE G S5,
A= {(z,y)ix+y>9), B={(z,9): 2>y}, RP(AB) #P(B|A).

BHEWP(AB) =2/15 , P(B|A) = 1/3, XU X A AR AR 2 — A=,

2. FTEEE
1 P(A|B) = Z855) = P(AB) = P(A|B)P(B)

HAGIRA B A A R A AR A W R A5

P(A1Ag - Ay) = P(A1)P(As|A1) -+ P(An| Ay -+ A1)

EmAXKAGE LR, HLAELRPIRESH W, fER A% Hn NS4 2R
HRAN, EETHEn AN FARNEAEN—NEEAX

Bl 1.2.8. FAET ERBE CESTHYRE —MNEF, BREERS, FAIZAZARE
LA L

filf: S A={SRFITHEAEIE}, i =1,2,3, U

PRIRNPBEHRTE) = P(A1UAU A)
= 1— P(A1A3A3)

§1.2.5 RN FIBayesAR
1. 2fRAN

EX 1.2.6. & By, By, B, RHATEQ FHHATADZG—WLEH, BPBB; = ¢, i #
B, 3% X Apartition).



MR AR BL, By, - - B }RAAZRQH— A3 E], AQH—ANF4F,

P(A) = P(A|B;)P(B;)
=1

HE): NS BRI HBF AR, ERAEFD B, LARFFBRRA S K.
FE: NAHTREERZRUE{ B, B,, - - - B, W BAEARZE [A Y — >4,

Bl 1.2.9. BT B —ARIAAN ZREHHRKG. Thod—FRA T R4
8, Bl WAC S AR50 . Sl WA AoB QRSB EHAL, C KRB EAI% N
CI A gcs SENE N EIE LEFES LS ELL LS

f#: OB ={WBIR = S2B; | EF WY, i = 1,2,3, 5 WBy, By, By ¥ AEARZS 6] ) —A
4yE|, HP(B)) = 0.5, P(By) = P(Bs) = 0.25, P(A|B;) = P(A|By) = 0.02, P(A|B3) = 0.04,
HeEMEARY LG5

P(A) =0.02 x 0.5+ 0.02 x 0.25 + 0.04 x 0.25 = 0.025

B 1.2.10. —5RMAEFEBEAKT, HEHAZF TR LG

A: gBER,

B: 73R HH B K,

C: TAKIWLAGRHRT £ T.

MF G BT A3 L3k Z AP TRe e 28 A 1/4,1/2,1/4. — AP ZAR D X EH, 4o
RABAERIE B K, NDHEARKI G TIREAITG, o FHE A KWL RAKF X T,
WAL R B GG ST AR A 50% . 17 /N FE AR B Ry o9 Ak

. W] LA AT A5 H 0 ) = 25 1) R BORE AR AR [E) T — N a8 AN RETEAN R B L T #R B
IR S, WM CRIZK, DR B IMEZE 0. a2 n] DUE H /)
R R FIMEZE 423 /40 = 57.5%.

2. Bayes2Z\



B (Br, Do, - Bl EREA A — A58, AR H— AR P(BY) > 0,1 = 1,2,
-, n, P(A) >0,
. P(AIBi)P(B))
PUBAA) = s "5 (a8, P(B))
FF AR F i Bayes A7 A St 40 BB S ARMEER T4 TAISE R A2 00
AR S A IEIT . 7B A 30 72 B SR 2 T U Bayes A 28,

Bl 1.2.01. —F 407 R R E A RA, BIERXBA b TILR: A BER ARG E
A 95%, TSIk NN IRE A 95%. TR XA XA A XA R BT RELSS, RZAK
R IEE IR FA0.5%, B AR A otk oz A& R E WA

BB WA =R}, C =(BEBWE AR, A,
P(A|C) =0.95, P(A|C) = 0.95, P(C) = 0.005,

DHERFRRP(C|A) . XRBBMPRIRICR LI, R AEMBayes AR

PAIC)P(C)
P(A|C)P(C) + P(A|C)P(C)
0.95 x 0.005
0.95 x 0.005 + 0.05 x 0.995
= 0.087 =8.7%

P(C|A) =

XU AR R AT I L, MER I R 8.7 %, THER, SRR R A B P e R
JERE MR IR B T 64%.

§1.2.6 BRI

AT WHHEPIAFLE RN K AE R, W LLIE FSRiEEBE, P(AB) = P(A|B)P(B).
XIEOL T P(AB) = P(A)P(B)? RN ABIRIN A2 ROBERR S5 T IS S B e AR A A 3fe
B AT T BE X

EX 1.2.7. %A, BREAIKIEF 6 H/ANEH, 2% 8 P(AB) = P(A)P(B) , NARF 4 AfBA

AR

RTISLHIME S, MEAZAE N SERR H A, SR BENs A S B R A 5 150 S AR
RAEGEARF=HEEMW, WA, BRI, e —ANE s pe ok, S IE 5K T H 3L
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B0, A ={FB—KMBLIERY, B ={3 " MILEHY, AB ={PRE HILIER), FEAS
MQAANERFM, #(AB) = 1,#(A) = 2, #(B) =2, 1

P(AB)=1/4, P(A)P(B)=1/2-1/2=1/4
BIZEfEA, BB S, 52 b BRATAEZ AW E — R 2B HILIEHR 52 IR 2R H
WMIEHEE AR, BIBSIR). WA RRFHARERARAEZ —, B RANFHEBRE
FARKRAEZ —. EMSr R E XA UHERIP(AB) = P(A)P(B), (X)L—3LaMER) . M
SEMER E AT CAHES Blln AN A

TENX 1.2.8. %A, Ag, - A, REAKIE T G ANEL, A4 2 TARAZ—. BB

P(AAy---A,) = P(A))P(Ay)--- P(4,),

W AR F TN A, Ag, - Ap AR RR S

(L2 A4E)
FE: EEXFN TR AL Ao, - A TRHERENFF AL Ay, Aiy, E=2,- 0,
A
P(A; A, -+ Ay ) = P(Ai )P(Ai,) -+ - P(As,)

FERE: MASLAAMB A R

5 1.2.12. A, B,C Z AJR 3k F 5, HARBFFAGBEESH H1/3,1/4,1/5. [
FEREARARIF R A S K7

R WD={FMBIE}, A, BMC 7K RA, BIMCE NREBEF IS X =ANFE, Bl
S,

P(D) = P(AUBUC)=1-P(AB

= 1-PAPB)PC)=1-

5 1.2.13. AAMTERARL S, KAE B4 T HAF £35-
EbP 14k T/ASRELE CNAGETFERMEIE SN, XE LR F@BE A, (0<
p<1), RFEGF wIEILE| RA B IL A%
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] L}

fil: AP R BLE FFEC, AT FECE BREC, 104 ={ RNk E S, WAKELRAHE
BEIIERIE A A1 Ay U A3 Ay A BEILRONIE B FIERIE R (A1 U A3) N (A U Ay), HTP(A14) =
P(A1)P(As) = p* = P(A3A4), 1

P(A1 Ay U A3Ay) = p? + p* — p* = p*(2 — p?)

[ 2
P((A1 U A3) N (A2 U Ay)) = (2p — p°)* = p*(2 - p)?,

H1T2 — p? < (2— p)?, WOFICA ERIBCAY LIS b R IBC IR S IBC A P B A T B4 vy —

5 1.2.14. nAAIR & Bl — B 474 &, BifAS P BAFOBME Ap,,i=1,2,---,n, KE
VH — AAT BAREBE.

fil#: S A ={FEANdrF IR, D ={Z&F— A BEs}, W

= 1-(1-p)1—pa)---(1—pn)

~ 1 —exp{—Xp;}

AL S A p BN S, Bl lp; = 0.04, n = 100 I, P(D) ~ 1 — exp{—4} =
0.98168
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#HFHR:

1) BARREHLE R . BB U BN AR R R B, e S BN R B
FE, AT BN A R B 3 A B B .

2) B IS5 . Poissonr A, LLRAHM AR V.
3) ERIER AT, 1R MBS 040, SSHEATAHN I EZ 5.
4) BRZHEFNZ RIS . T En4EREHLAR & HEE 70 A1 2R E KA 2 A 5

5) HR 4R HUMANE SR N AR B UG SR E A ZAHRR, XL
ARAKIAG A0

§2.1 BEHIZEHIHEE
BENLAR & 2 HAE AL E AR & .

i 2.1.1. AXEAFTH—RBEFRINGEH X2 —AMNEE. ©TRIR{1,2,3,4,5,6}F
8 —AME, 12 2 RBAFAME, ZFHTRT A Foild.

5l 2.1.2. —RZEGPLEHF R -AMNEE. CHMEEFFLUE T 40id.

5] 2.1.3. EA—H T P ML 100N S, RV HEHERRKE—ANENETE. ©
NEEFHETHAMB N> 0G4l

FEFSMB] T, BENLR K 1045 R BN — N5, (B A] FIECRFIE.

5 2.1.4. Br—Hm T %I E G XEG.

5l 2.1.5. = Sk oA E S RE S

13



T e R 5 SRR R AN BUEO, 1 BEL AR B R F AR, e rh ] BLARER IETH B E
atr, LLOARER BT BR K i
FEE IMEE—ANFA, EX
1 weA,
Iﬂm_{o RZ,
A AP R TR s R, TARRA F AR 7R PR RR L
FENLAR B RIEREIIAR KSR, Wl A0, 5—4 SRRk, KRRt
AL T BRR MR R Z5 ). ] an FENUAL A A BRAN —$R RIS & SRR (1) B2 KX (0).
WRBENLYT R 50N, 42 By SRR, Ay vl BB 45 R A 200 R R BATA Xd 1A
BOREZRBEE WANE, WX — VAR, BRBETEE R AE{0, 1, ,50}. FrLlfE
BLAR B 5 | HEA R T-FAT T T o0 i) [a) REUBEA T YA, o7 SRR . SCH T REAL AR R S
1B, VAR RN/ ES T .
T RENIAR R T, SRR ONE. BT BENRE:, FA150
T 25 TR S R A RS R X LR fEIA R,

EX 2.1.1. AQAH—AHFARZ . AXRZLAEQ LG —ANERE, NARX A —AN—%)K

MEE.

HOLRIRENIAR B AT By g PIRSR. A BRAS BT $ e 0 B L AR B AR O B
BEMIAR & HUES: I B AR REY R B OV ES RN B, 2%, A EREIEE
At ARE SR W REN AR . (HEAIESEL R I I, BARBATIX BTN B

§2.2 EHEMENTE

EX 2.21. EXA—HMNEE. 40 B2X RBEARANARTEHAMME, WA —N—%)F
KA EME Z.

T —ANBENLAS & 2 BRI g5 R e i, BRI A2 DL — @ A R . XM R
S ATRR g B Y BE M LA B AR eR

EX 2.2.2. EXA—BERAMMNE S, LAFTRIAA {a1,a0,...}. W

pi=P(X =qa;), i=12,.. (2.2.1)



A X G9HEF R 2

R i, @ = 1,2, PRI L TS AF
p; >0, 1=1,2,...

Zpi =1
i

MR ([R.2.1) 18 T MR WA ZEX TR W REE 4 ALK, B AT LS
RHEAL -

EIﬁE al a9 473
RS b1 | P2 | . | Di
A T [2.2.2) BN BEHLAZ B X [ 43 A 2R
BQR—HAZ . X e XFH B — BN R, HBEA ), 1), ... A
(s, oo, HOFERE— AT I SPELXUUE TArP ) (O TSR RO FT Ik

(2.2.2)

P(A)=> P(X =ux).

€A
XARSNIE T B A BE AL A B X HOMEAR B 25, FRAT T e 4e HE 5% T X A R A4 i AL [ 25
I BATIS LA B RO o A A IE B R AR RN, Bernoullit B A2 f LA
WFSE L A R 2 R A Y,

EX 2.2.3. F—ANEAKERA AANTIRLE RAFA, WAR KB H — BernoulliiX 1.

ENX 2.2.4. EH—ANTH LR A Af AW BernoulliiX o dk W& Ank, BB EHARK
IR AR B, AR RIS HnF Bernoul iR 5.

AT 0-143 A7 R T 73 A7 ER A& PABernoulliik 35 g ZE A ).
§2.2.1 0-19%

WRENL A B X HE0,1ME, P(X =1) =p, P(X =0) =1—p, WFKXIRMO-15015
B BernoulliZ . 0-173 A /2 1R 2 v MRS ) ZE A
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§2.2.2 9%

WM ATE— A R AEFINER A p. IR BT R ik PAXIE ATEX n KR
W R AR RS, W XEBUEO, L, ...,n, BB

fmxzk):(zyﬁu—pwkg k=01, ,n. (2.2.3)
PRX RN T 4341, e AX ~ B(n,p).

M

n

=1

BAE0E (2.2.3) #ASLR— AR RS

h T EBERXAN AR AA AR, BRBEM(X =) BARXNFERE, BT
En A5 ) JR 4R 0 5%

AAAA..AAA
o, AAA, 0 A A AT A AR — p. S TR
KA T SRS R B, BT S A S RE R S
RIFFTIRAERBEZR AP (1 — p)n . (BRI ARIn — i N ARHEFRBHOE (1), FTUEN AR
TR S
Cﬁﬁﬂ—pw%,i:OJg~,w

—AMRERMN I AAAE A — RSB K& REER, XRIETH
AR BERpE A S P ORIF AR, RS UGB LY. BUSE AR A 2R
AN [RIRE B A2 I 2. 0 )RR A 7™ b ABCBERE H A n S i 3 SR AR
JRE, HlasBish, TSR B e A Resfase, Hafh™ g h a5 HE
PR A S I B TSI, AR H R A Uk M T8 A

§2.2.3 Poisson% i

e BENLAZ & X B 0 AT A
mxzkyzﬁe& k=0,1,2,---, A >0, (2.2.4)
WIFR X B MBS B AT Poisson 04l FHIEX ~ P(A).
BT e HREEIT
eA:1+A+)2‘?+...+/Z:+...

16



Jit A N
Y P(X=k =1
k=0

RERIME E HRZE R (Gt 22 F18) 45 T Poisson 70 A H 30 T 4.

B e AR VIR & — N KEE NI, FEEMAEY B BRI AR GE,
EATREMSAER AT 7 B, HAERBA S B8 7 BRI LA ). BRAEBRATTH A
BUA DRI EBAAAE Al B TSR, I AR A B A P s R B M RO A4
BAVMEEVIZEZ KT D. I TEGE T IXEMAY) R L —BUR MR AR A 2 b AT
WA — M AEE DT IR ZD/V. Bl TRE TIAERA REE A 6E,
Frd— MDD I, AW — MUAEYAEDT IS &, BRIy
P ANED T H BB B2

E e

FEIX BLIRA B AR W R e 2 /0, RBF I 9] AT L 22 s AN g, BINANMMZE BT
o HIFR 73 % TR DR Yl RIS L E.

ER25) P A VRN TS, HEMNEEN/V = diFFEH. #BR25)RK
R

N(N—l)(N;;):;..(N_x+1) (]\;DY (1]]\;5)%%

(1 — %) (1 — %) (1 — %1) (Dd)x (1 _ %d)N—g;'

2 N AR R TG BR A AR B Ay
e PYDd)* /! (2.2.6)

ADd = X, W (@.2.6)F1 @24 FIFERA R X —HE SRR T A Ra B P55, B4 BT
FE L) — R DI LLEEA B di s tH T AE D T Tk B354 H

ANRK, plR/D B Npla T — MR, Poissonz) A7 J& — I3 A I — MR I BB
TMAENARFIS, Poissons A7 BB BAFH . AT T M i) E 2.

EIR 2.2.1. AnEBernoulliik ¥, Up KA FHALRL T ERAGHME, €55
Bnk K. doRnp, — X, W Hn — oo,

)\k

ny i n—k Y
(k)p"(l —pp)" " — e (2.2.7)

17



5 2.2.1. A E Z100 SR LA, T L FE % AR B R0.01. ZERIA
JE Se A, BAVAEF100 + aANTUAAEAF NP 7T ABk B 1004 S UAE- 09 4. BATZ K
FEIX100 + aN A F E D A 1004NF S AR 69 AR 69 E T F0.95. FlaZ V&% X7

fi#: &

A = {f£100 + oM IO 2 DF 100 A FI TT )
B & TR SR, LAXACHE 100+a AN IO HI R FHEL WX HRM n = 100+a
1 p=0.01 BI04, B

P(A) = Za: <1OO,+ a) (0.01)(0.99)100+a—,

N\
R RIBERR . BT 100+a BKIM 0.01 /D, H (10040)(0.01) = 1+0.01a ~ 1,
FATLIN = 187 Poisson 7 A R _EIAMER. KT
P(A) = za: e 1/il.
Ha =0,1,2,30, EXGLHHH 0.368,01.7;6,0.920 A0.981. M o =3 BT
§2.2.4 BEHMHMALH
WA RXEBEa, as, ..., ap, HF

P(X =ap) =

TR Xl A8 ) 3507 93 A
FTLAE ), BRI S 70A IE A v SR 2 i T 2.

k=1,..,n. (2.2.8)

§2.3 ELBIFEH T

il

B HIBEN AR B R B BRAN BT BOG IRAME, T 2 A BN AR B BN P4 ME. Xt
RIE T ANBE IR B B L RE AR B B IME SR 2RI S R R AR &

F /AT BE e TR AERE TR [ 2 A BT — RIS . X2
W S RO R LR KPR B AR, WX HUE [ —5em, 5em]. X e —MESERENIAR =,

h TR XVEAEFEIX AN IREEE, R[5, 5] 43 A A LEDK /N X TA]. T4~/ X [,
AR AE XA/ DX 1] R AL B DL LS B4 21V AE 3K A DX A] R #FL AR . 3R
LA 100. BAVREITR:

18



DXTR) | L3 | AR A
[-5,—4] | 1 0.01
[~4,-3] | 1 0.01
[-3,-2] | 6 0.06
[~2,-1] | 13 0.13
[~1,0] 24 0.24
[0, 1] 27 0.27
[1,2] 16 0.16
2,3] 7 0.07
[3,4] 3 0.03
14, 5] 2 0.02
ERATLUA T ERE R
Bl 2.3.1 BRFLAL R
S ——— ]

BATERSMNMER RS T, SO 0 DX R Bt B A AR5, B DLETARA
FHX SIS, MR KT [—5, 5| KA —TF X 8], BATAT LUARYE LB gl
WAEZ T XA AR, BB T < X < 2f0MESR, H OB X 1) b i 9 A48 T T AR B
ok, 4558550043, HEMPEEMT-025 < X < 1L5PRIMER, TA1N G THEZX A

19



EE, SiRE 2
0.06 + 0.27 + 0.08 = 0.41.

R SR LA 100/ T HATESE T B, BRATHUR IR 1 — AR fi. EEE 4
WA 2 RAFN, B ENTISNR AT Rl an RIS 2 A S 11 b 5
—CEUBERAIM T, WIRNVBUE R — AR ERg IR XA RS ER. IX LM
b2 TR G .l B ATIAG 2R e X

EX 231 XHEAZGAMNEE, o REE—ANBKS, THRXGMETERK, ©
iwh BT & A it

1. 3FBFA 69 —o00 < x < 400, A f(z) > 0;
2. fj;o f(x)dx = 1;

3. S FHEZFN—co<a<b<+oo, APa< X <b) :fff(x)dac
iE 2.3.1. S TFHEFEH 00 <z < oo, FP(X ff

,EE 2.3.2. &U%f/\ﬂx%ﬁlz&[: ,ﬁj a,b] éﬁﬁ;
{ f(x) x € [a,b],

W f 2 & S (—o00, +00) L0 35 B R 3k, BLf(x)Fef(x) % b 48 R 694 % 0.

i 2.8, ﬂaiw*f — A BAE R BRSO S <2 <bE. ARAS(0) KA EH
BEHREL[ f(a imﬁﬁlﬂ[c,d}i%i\%ﬁ/ﬁz.

HH T L RENL AR B2 MR A AR 045 R, FRATTAT DA E B b 1 25 FE (AR 43 T AN A2 2
FEA L.
EX 232 ZXA—%ERAENEE. N
= /x flu)du, —oo <z <400 (2.3.1)
MRAX G (RR)5H B K.

20



S 2.3.4. F(2) R R0 RRAUE 69 8480 F & Foad ik, gp
Fz)=P(X <z) —o00<z<+400. (2.3.2)

B X(2IDEXNFAXG(RR)OABRG—FHEL. CEATFEEGENEE. XX H
—BEAENEZ, CAE{p, ..., pn, S BAE a1, ..., an, ..} W

:Zpi-

a; <z

G AT R B E BA UM
(1) FREART R EL
(2) limg— o F(2) = 0;
(3) limy . 400 F(z) = 1.
St E LRI R, W F (o) 7 e S EATAE, )
fz) = F'(x).

EELERENIAZ R 7 A R B B B R B s
NEBAV G WHELSLR A, ETERE RS, T8 A A 5 70 A

§2.3.1 IE&H%H
IR NN X B AR R
T — )2
flx) = 217m exp {—( 205) } , —o0o < T < 400, (2.3.3)

H—00 < pp < +00, 02 >0, WHRXK—IESHEILE, ILHX ~ N(u,0). LLR.33)H
AR A S EOA Mo FIER 707

BAESH =0, o = 1KIESHAAREIES 0. H e (2) Mo(x) RatrE IR
AN (0, 1) B3 A7 BR BUFH 2% FE BR 28

ME[2.3.3) AT AF Y, IES AR REUZ Do = p X FREIE AR R AL B8 A
FESH. BERBAE = pAbiE B B KAE, 7E(—oo, 1) M (1, +oo) W HE B [F] I AT
R, oKD YIE T 5 B R AN BEUSTEE. T FRo A IES DMK TEIRS L

PAF(2) iR IEA AN (p, o) KIER AR E, MER F(2) = o(54). FrbME—IER
G AT IR ZR 43 A0 bR B ] B AR HE IE S 20 AT I 43 A0 B BT B R
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&l 2.3.2 (R 740 KL

5 2.3.1. REKAEIFHTFEZHHRGEZAP(1— ko <z < p+ ko) =0.95.
ff: AFAEXRSHN (1, 02) 8 5 %3, WA

Plu—ko<zx<p+ko)=F(u+ko)—F(u—ko)=®(k)—P(—k)=0.95. (2.3.4)

MEFR X O(—k)=1— k), HEAF 20(k) — 1 = 0.95. BT AD(k) = 0.975. ZEXHH &,
13k = 1.96.

§2.3.2 IE¥HH
FrREHLAS B X B MR R R

e ™ x>0,
f(z) = { T (2.3.5)
Hrb > 0 H L, WIFRX RSB AR e85 1.
T B oA 1 73 A BN
1—e™ >0,
F(z) = { 0 e<o (2.3.6)



Bl 2.3.3 IEZR7 A0 % R AL

0.4

mu=1,sigma=1

0.3
|

mu=4,sigma=1.5|

mu=-2,sigma=2

f(x)

0.2

0.1

0.0
|

W B35 T LA th, BRIk, B R B,
TR A G TR N &P J5dr AT KBl 2 XRORFETu A3 dr. 3Ai15]
BEX HR R RN T
Pl <X <2+ Az|X > x)
Az—0 Ax
REEFFIR T TUHAER 2o M BEIEH TAF, 2ER %0 LUJE, BRI 18] A A AR R g )
LUES

h(z) =X (BH), 0<z<+oo,

XARMIRE A . BRFRE A iR T e E A 1y /A6
FEBA 0 B I AR TR . X IRAFE A, ST s, t >
0H

P(X>s+t| X >s)=P(X >t). (2.3.7)

BN 2 TG E A, FTLAUERA, $8%5050 A A — B AT M5 (2.3.7) R EE 2R TR A3 A

23



Bl 2.3.4 FREL A0 15 KRR L

0.5
|

0.4

lambda=1

0.3
|

f(x)

0.2

0.1

lambda=0.5

o _
S lambda=3

0 2

S
(<2}
o]
S

§2.3.3 HAHH
Wa < b, MRS AF(2) BEZEEERE

1

—a a<z<b,
= 2.3.
f(z) { 0 i (2.3.8)

WUJBR 2% 53 A1 2k DX 18 [a, b] L PR35 53 A e E U 0, b]. A0GRE LI £ (o) BAR R — MR 25
PR A5 S A B 2347 B ECA

0, z < a,
Flz) =4 =%, a<z<b,

1, x > b.

FEVI LI ER DU & FN T = AR i 25 ] DA 355 43 A SR i
§2.4 XHSH

FESERRN IR, S8 T 280 P25 R I 1R FBUH 22 AR B R IR . BATHEZ NN &
JBAE— A R B, FR O 2 YEREHL AL B i B AL &
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Bl 2.4.1. A—AF31 SRR F SRk Bt 7T 2R 4R 09 58 & Fe BT R BLIA L AFAE.

fl 2.4.2. % —AdTdesy iR fied LEUE— A KA AAR AL M4 4045 B T Ak
R Y) R K. XY ARRMME .

EX 2.4.1. X = (X1,....X,). WREAXGHZ-AMMNES, i = 1,---,n, N
MRXAnfRIE Z RE MG Z.

FATT AT DA% FEX 5 F — 4R BE AL AR B 10 3 I H T I BE AL 1] 50 0 8 R R R e 7Y
.

EX 2.4.2. B HF—-NXHE - ANBRAEMMNES, i=1,...,n, WHKX = (X1,...,. X)) A
-‘néﬁ %’&E@*}LQT% iﬁXz%ﬁﬁ;ﬁqﬁEEy‘ﬁ%{azlp A;2, }7 1= 1) - N, )Ql];f,’j’:

p(J1, s Jn) = P(X1 = a1, s Xoy = anj)s J1s-osfin = 1,2, ... (2.4.1)

AnEME T X HBLE R K.

B O UE IR R BCRAT T U R
(1) Pty vydn) >0, Gi=1,2,---, i=1,2,...,m;

Jiysdn

BATEARKRE — T 24, i —4ER i BN AR & (X, Y) B BT W] RE U
A{(wiyys) i =1,,m,5 = 1,2,..,m}. BATLH USRI A KK R — 4k & i
PR R84 30

Dij = P(X = l‘i,Y = yj), 1= 1,...,n,j = 1,...,m.

(X, Y) IR B 2T LU R R

25



X L
ry  my o m, | ATH
Y
1 P11 P21 "t DPnl P1
Y2 P12 P22 - DPn2 b2
Ym Pim DP2m Pnm DP-m
B Fn pi. D2 o Dn 1
5l 2.4.3. A=A ANZK, SNGHEFLNLIRGHET ZRHIRT AR SX 23

QRAHA, VAW LR KA. M = RRAEE (X Y) S T 2
() () (i)

p(z,y) = s ,0<z+y <4 (2.4.2)
(4)
VAR B & K, BP A
X 0 1 2 8 4 | 474
47 Fn
Y

0 1 1 5 5 1| 1L

612 51 102 153 204 102

1 77 35 T il

306 51 204 153 204

9 A 7

102 34 68 17

3 35 T Nid

612 102 612

7 7

4 612 612

99 22 11 4 1
G ki 612 51 314 31 o1 | 1

FAAT —YEE LRI AR &, ELR T REAL 1) 8 10t 2 v 8 2 pR B8R 221 i )

EX 2.4.3. X = (Xy,..., X)) AnfELEVEMEZ, o RAAR" L85 3E R 2 S (01,

o Tn)y EAFIEZF ) —0c0 < a1 < b < +00,...,—00 < a, < by, < 400, B
bn by
P(a1 < X1 < bl, ey Qpy < Xn < bn) = / f(l’l, .. .,xn)dazl . ~-d$n, (2.4.3)
Qan al

W) AR f A X 69 M5 58 B % 4L

Xt n4EREAL AR B BAT AT 7347 o8 B
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EX 2.4.4. %X = (X1,..., Xo) AnBMMNE S, HEZEH (2., 2,) € R,
F(z1,...,2,) = P(X1 S 21,..., Xy < z)

Anf M E ZX 8 (BA) A H K.

LA UE AT B F (21, . ., ) B N IE R
(1) F(ay, -, zn) SR TCH IR AR

j——00

2) SHEERIL <j<nF, lim F(zy,---,z,) = 0;
Tj

(3) lim F(xy, - ,x,) = 1.

T1—00," ,Tp—00

XIn4EELE R RENL AR B2, W)€ XA TH,
F(xy,...,xy) = /_ﬂfn /:E1 f(x1, .oy xy)dzy...dxy,.

X e e R U AL AR B, — IR 23 A R £

fil 2.4.4. FZBHAEEX = (X1, Xo), HIEFEHHA
i w)_{lﬁw—amﬁwﬂ % oa<a <b c<az<d
1,%2) = 0 _fl:_rg

ARIAIRFE B H[a, 0] X [c,d]| L6 G 5.

5l 2.4.5. (X, V)09 F B JHAH X

1 1 {(ﬂc—af_2p(w—a)(y—b)+(y—b)2

o - e
( ) 201094/ 1 — p? 2(1—/)2) 0% 0102 U%

(2.4.4)

)

HEP-co<a,b<oo, 0<op,09 <00, —1<p<1. X, Y)IRANEH Ha,b, 01,00, 08 =7

E&NT, AN(a,b,02,03,p).
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§2.5 A% HH

W(X1, o, X)) InERENLIAR B, HERSMFEM. 22X, ..., Xi,, WX, ..., X, FME—
T, WX, .., X, RO KX, ... X, BF I — D mYEL S50 A5

BAVEH BB IR . W BN R (X, Y) T T REEUE N (24, v;) -
i,j=1,2,-} WX, YV)HEEES MR

PX=uwx,Y=yj)=py i=1,..,nj=12,..,m.

PSRRI AR 2

. * T my - x| ATH
Y1 pi1 p21 - Pal Pa

Y2 P12 P22 ' Pn2 P2

Yrm Pim D2m © Pam | Pm
FFn P P2 o DPn 1

M SR TR BT L BB HLAS B XA (50, [ 5 e, BRIy P8 —
w RITREEREA £ AT Ry, ..y 2, BT

m
pX(xi) :P(X :xi) = ZP(X =xz;,Y —y] szj =pi, 1 =1,2,- (2'5'1)

BT L ERRFERR AT A TR 7 M IE A2 X A 0 A DR XA 23 A A XRTY FRTBR & 23 A 4
THR M, FATIRR.5.1) X IIIL L5370
FALF] LR By iAo Aidd

py(y;) = P(Y =y;) Zp”—p] ji=1,2,

B LERFIERKIFIR. B LNFIER T, IATAMAG 2 PIANBEHL AR &= B 20 A, [F)
IS8R AT AR FUAR N, 43 2R ERTL S A
KHh, AIXn (n > 2)gERIRENIR B A% S0, WX, ..., X, An iR &, 3L
MERSAFOH. X, X, A X, X BHE—TF4E, MX,, X R R ECh
pil...im(jily--';jim) :P(le iy gy s - 7X = Qi i, Zp J1, - a]n
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HApAER R X, X, ZHMI BT ZZERRAN.

I EIELL R BENL M B RA S . BFE_ENHE. WX, Y)EMBEER
Hf(z,y). W

Plz1 <X <m) = Pla1 <X <x9,—00<Y < +00)
+o0o 2
= / f(u,v)dudv
—00 T

_ (" fx (u)du, (2.5.2)

1

&

fﬂw:/j}@mm. (2.5.3)
M(25.2)BATATLAF H, X I8 %% B RSB0 A (2.5.3). S8olth, v HIA 4% B R ECh
fﬂm:/j}mmm. (2.5.4)
Hn > 20, (21, ..., v0) AnYEELLBIRENI AL B (X, .., X)) AR5 BERR L. 1R (i1,
im) AL 2, ) AT WIEERHE, X, X, BIEER 2 BE sk
f(xh,”wx%n)::j[.“j/ijlwu,xn)de”d$n.
HABNESTBEX,, ..., Xi, Z SN FTE AR B SRKAR.
5l 2.5.1. & (X1, X2)BRMN (a,b,07,0%,p). M TTIEBA X, 8938 %5 N (a,0?), Xot9ih%

27 A N (b, 0’%).

P55 T EAAR SR X — (X, ... X)) 944 AT LA — gl 3L AT 130 2
3 AETE A AT A L E X B A 5.
§2.6 &M FIBEHITS BT

§2.6.1 EHo%H

— AN (SRR AR A0, RS € (SO AN M & CEMER) T
ZBENAR & (178 IR 7 A7 o

29



1. BHEBINTENFGS®

WX, YY) g i REN AR, Ha T B lBE N (2, ) 11,5 = 1,2, -

HIBRE /A
pij=PX =z,Y =y;), i,j=12
FXT R ARy = yits HEP(Y = y;) > 0, TFR

PX =z,Y =yj) pij

) *J

i=1,2,-

Vo

i

AIELEREY = y; MAAE T XA A (R R E) » B, FHP(X = 2;) > 0, AR

PX =x,Y =yj) pij

PO=ylX=n)=""px—0y ~m

NG EFMNX = o FY IRt

Bl 2.6.1. FH = MALE T (X1, Xo) 89 B A5 e T B F:

X, N -1 0 5 | 47 Fep;.
1 0.17 0.05 0.21 0.43
3 0.04 0.28 0.25 0.57
22| ﬁup.j 0.21 0.33 0.46 1.00

KK B Xy = 08F, X189 Ktk oA 4o

j:1727”'

fE: HERE A HSEE MG M. Sp R RAR S, B — P H &M

YR
0.05 5
P{X,=1|Xy =0} = —2 = 2
X =11X2 =0} 0.33 33
0.28 28
P{X, =3|Xy =0} = —= = =2,
M P{X) =3]X; = 0} 0.33 33

2. BB EENFREST

B(X,Y)AREE f (2, y), BAVBEAELEyY <Y < y+eMIFMH T XHIFEHFIGER

H(WP{y<Y <y+et>0)

P(X<2,y<Y <y+e)

PX salysYsyte = Ply<Y <y-+e
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- /_g; /yy+6 f(u, U)dvdu/ /yy+€ fy (y)dy

/x f;JrE f(u, ’U)d’U
—oo fy fy (y)dy

S ERFS Tk SIS — 0, AREXTEL ERIY — y FHOAMATRE )

kymwziﬁg,.ﬁ@>&

A
Xly ~ fxy (zly).
FRUAY FE4 E X = oI5 T IR R

fyix(ylz) = j}féf))a fx(z) > 0.

A

Yz~ fyx(ylz).

Bl 2.6.2. F(X,Y)RM=TESSHN(a,b,08,03,p), KRKX|Y =yt FME % A,

fi#:
_ flzy)
_ L (et poioy - b
B V2mo1y/1 — p? p{ 201(1 - p?) J

BIX|Y =y ~ N(a+ poroy ' (y — b),03(1 — p?))e FIEF: Y|X =2 ~ N+ poy Loz(z —

a)? U%(l - P2))0

Bl 2.6.3. X, VB EALE L83 4 5, KK Ly (2ly) 2 fyx (0l0)o
R EER (X, V) BB A M 3

N =
8
no
+
<
[N}
A\
[a—

f(z,y) :{

i
o}
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Jit BA
A VI FSe<VTop
0, HE

ATE e, y B, BTS2 fy x (y]@) o
3. BE—RIER

T B AR R ESE T & 04, BB YY) RRXAY B al i) B 4E. 64
(X1, Xo,+, Xn) ~ f(x1,22,. .. 20)s H(X1, - Xg) ~ glar, ... ), WA SR (X,
oy X)) = (1w IR (X, X)) ISR -

flay, .. xp)
(Thtts - TnlTl, ... xp) = 2 HH g2, ..., 2) > 0.
(Th11 nlT1 ) e g(z1 )

fxy (zly) = {

53‘52 %"La(Xl, ,Xk) =X, (Xk—i-la"' ,Xn) =Y, (xl,...,ack) =, (l‘k+1,...,$n) =Y
) _E L AT R N

§2.6.2 FEHTERYMIIMY

R METRFADAT, WEWFEDALE M TR, B, Bfxy(2ly) =
g(z), WHHEH g(z) = f1(z), NTTFE]:

flx,y) = Ax) fay), (z,y) € R
WA 5Y &2 FHE) ML B —r e X

EX 2.6.1. HREBAVMAEEX,, - X, MEMRSE, ZENYGRESFEFTEAND
G RE R, B

P(Xi=m1,..., Xp =2,) = P(X1 =121) - P(Xy, = ),
;:j\:q?(mlr'wxn) %(XLXQV" 7X’VL) éﬁﬁﬁiq’é,{]&%#l&\
EX 2.6.2. HFELEBENETSX,, - X, WAL, ZECNHABFLZEFTLANLY
B RAR, Bp

f(xlv"' 7$n) = fl(xl) fn(xn)y v (xla' . .,.Z‘n) € R"
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FE: B, A3 I A RE S

EX 2.6.3. &KXy,  XpAnAMENEZ, e REMNHGBELSLSF IRFTEALLE S H
o 269 AR, BP

F(xy, -+ ,xn) = Fi(x1) - Fp(zy), V (x1,22,...,2,) € R"

MAREME X, , X, BBl

TERS BV RE SR BIAELU T, WT CAIE B A 52 3050 0 5 5 2.6, 101 5 S02.6.266 41

5 2.6.4. e BT SX,, - X B EIRS, M EHIER L PIAT—IRH M E S A8
ARk, Kim— Mk, M E—FRoRIIAERBEX, - X BERT. o LTH:

5 2.6.5. Z& nA8 EAk 5 HIRI-1Fe 13X 5 LW E TR0, Wl =Eno W, &0 Ik
A2 RAB B AR 5,

5 2.6.6. & (X,Y) ~ N(a,b,0%,0%,p), MXE5YMEM T AEEHZp =0,
5 2.6.7. F(X,Y)IRAEHD = [a,b] x [c,d| L83 5, X5V LRk,
5 2.6.8. F(X,Y)RMNEAZE L6935 4 5A4, MX5Y Rk,

15'] 2.6.9. ig;ﬁn/l\g/{tl: Al; AQ; Yy An; Xd-ﬂ;’g:/]\g/fﬁl:‘A“ /'}’T'\X XZ :IAZ- (Alﬁéﬁ:'].il}ﬂ
iﬁ); i1=1, 2; Ty Ny m']—"TiE.H};]: Al 7A2} ) An zﬂzi@ Xl; X?) ) Xn zﬁio

§2.7 BEHIZEERIERBMERIH

BEEBARER, RH—EEITEXHMEmERE—AEREY = g X)HH
Ao BEH LA, (X0, Xo, -, Xn) I ZERY = g(X1, Xo, -+, X, I  BE—fBchh,
B (X1, Xo, -, X)) I ER(Y, Yo, - V) AT, HAY, = 6,(X, Xo, -+, Xn), 0=

1,2, ,moe
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X—Ha N, SEEGETRET RN HEE VIR,
1. BHEREN T ERIER
WX AR
P(X=mz)=p;, =12,

g:R— R, &Y =g(X), MYWHHmfHN

Bl 2.7.1. & X 694 & T B H

Pli/j|1/2|1/8]| 1/8

RERY = X2, Z=X34+1095H#,

R RO REBY AR

P|1/2|3/8|1/8

ZHI A

Zzlo | 12109
P|1/4|1/2]1/8)|1/8

LR G AT DAHES B 2 4RI R I T
WAL B XA NP(X =), MXKIEREY = (X)W Amdh

@)=y
R e, R B AR EREN AR R, & B o 5 (). AL+ BT
P(§+n=n) Z Akbp—k

A XA BHERAR
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5 2.7.2. %X ~ B(n,p), Y ~ B(m,p) EXFYAEIS, MX+Y ~ B(n+m,p)o XFp

bﬁﬁ‘ﬁﬁ-i‘}io T’T*‘I‘fi}“égjﬁﬁﬂ iyﬂ;X'L ~ B(nl)p)a (Z = ]-727 Tt 7m)) —H-X].?X?)' T 7)(7715i

i) D]l]ﬁz X’L ~ B(Z niap)O #%ﬁlja %X17X27 T 7Xn7l‘75iiraj57\;ﬁ?> —H-XZ ~ B(lvp)7 1=
=1 1=1

n
Lon MAS X~ B(n,p)le RELBTT AIHEH50- 10K ZRAGEX R
1=1

5] 2.7.3. &X ~ P(\), Y ~ P(p), BXFY k5, MAX +Y ~ P(A+ p)o Bp Poissond-
AT B BN, BT,

T 2.7.1. [BETHENK] RENETEXHBMEREZHK f(2), € (a,D)(a, DT A Ho0),
iy = g(z)fx € (a,b) LR B 2F &L J K, BAEE—HE &R Hr = h(y),y € (o, B)FF
BN () BAERLiES, RAY =gX) LR EERENET T AAMES B R

p(y) = FR@)IN W), v € (o, B).
Bl 2.7.4. FMMEZX ~U(-3,5), RY = tgX 6905 5 B & Ho

25 BEAR N SUAN Y IR R 55 FE R B0k

1
m(1+y?)’

1
fly) = =arctg'(y) = —00 <y < 00
™

B3 ATHR A Canchy 0 Af o ASEBA B AT A — R B3R A%, Bl SesK i Al 3, e
Xt 3 A R AR S HAR 2

F(y) = P(Y <y)=P(tg(X)<y)

arctg(y)
= P(X <arctg(y)) = /7r Y %dy = %arctg(y) + %
T Y A8 B
f(y) = F/(y) - ’R’(l _1|_ yg)

R ITE R k.
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i HgARTEEX E _E RIS E BRI, R ATN T EERER:
W BELAR Be (25 BE BB A pe (x), a < o < b, WIERTT LA (a, b) 53 B — L (F FRAS B AT 51
MEAEBKRTXE B (a,0) = U, [, HEEE = (1), t € (o, )FERFDHTXME LT
ME— IR S BR B (u), FFELR (u) FRAEESE, My = () RIELSAFEN AR B, HE ROk

) =y pe(hy(@)) ()] - (27.1)
J
5 2.7.5. WX ~ N(0,1), KY = X2HREERB B,

f#: TRy = 227E (—o0, 0) A0, 0o) £ /™% BT, [Alh 3 e By RE R 3

f) = (=)l — V¥ Lys0y + (VO IV >0y
\/12fy262[{y>0}

EHE 2.7.2. % (4H,O)R2GEFZLERAEIG E, BABESEEBRKp(21,22), K = f(&,&).5 =
1,2, &(61,8)5(C, Q) ——3F B, BBAE = hi(G, )7 = 1, 24B HA (y1, yo) # A —
HERFH WG, QFARGEAMMNGE, ELRKSREE AN

P (hi(y1,92), hn(y1,92)) | ], (y1,y2) €D,
a(y1,y2) = (2.7.2)
no { 07 (ylva) g ]D)a
HEPDRMAE 2 (G, Q)R TRAL FE A, TR T B JaccobifTH| X, BP
Jy1  Oy2

FEZ TN RRY &, BBt H

BA AN LR #K
:fj<m1,"',flfn), j:17"'7n7
145
Cj:fj(€177€n)7 j:17"'7n7

36



%(61) 7677,)"‘3((17 7€n)"<]‘§J""‘Xﬁ'}ﬁy jé—ﬂk%jbgj = h](Cla )Cn)7 j e, N '}j-':l:’

FEAN (Y1, yn) AR — R SR T8, AR AALE = (C, - - ,Cn)iziﬁi‘iﬁ’] H A B
A5 BRI
p(hl(ylu o 73/71)7 T 7hn(y17 o 73/77,)) "”7 (y17 o 7yn) € D7
1 { 07 (ylv'” ,?/n) g]D))
HEPDREAE (-, ) B PTA TRALG B4, TR LB JaccobifTF] X, BF
oy1 OYn
J=1 :
Oy1 Oyn

f5 2.7.6. £H AAETEH EMAER—5, 25 AT B kT R L Arfa g
A, TR AEEM EIR S, S BEGEBMIES A N(0,1), KK LM AFE(p, 0) 89 2
#

fi#: S
T =rcost
y =rsint

#&(0,00) x [0,27) ER2(JR RFRSM Z 18] ) ——22 ¥k, AR JaccobifT F1)2X

9z Oz cost —rsint
-|E -] .
o ot sint rcost
BT (¢ n)NERE R R
1 22 4 92
p(w,y)—yexp - ,
BTl 2.7.3) SRIG50, (0, 0)IBRL G RE R
1 r2
q(r,t):ﬂrexp -5 =q(r)g(t), r>0, tel0,2n). (2.7.4)

Hrhg () =rep{-5}, 7>0 @) =L,te0,2n).
—EE R 05 M E ST, HAoAR M0, 27) _ERIIAI AR 1T o) AR A Weibull 53
(SHN=1/2,a =2).
TEVHE ARV B2 A, AR H F 20T e 2
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EE 2.7.4. ZX,YHBESBMEFTEA f(x,y), WX +YGBER Bpz) A
:[»f@w—wM$=/lf&—way

WE—: SERX + YR F (2). BATEH

e =rx+v<a=[ [ ey = [ [ty
:/_Zdu/_;f(m,t—a:)dt:/_;{/_Zf(x,t—a:)da:}dt.

XU, X + Y B Ai BREF (2) 2 2 AR 38 I B B 8O X TR (— 00, 2) BB 90 B
PAX + Y RS RN A R B R B e B TR

EZ: X = 721, X +Y = Zo, R RABGS I ZEELHARER7.2)TRE (21, Zo) IE
R RECAG(21,20) = f(21,20 — 21). FXTg(21, 20) KT 2 fER RSy, (ER1R 2, =
X+Y WEER

/_OO 9(21,20)dz1 = /_OO f(z1, 22 — 21)dz1,
AR FTE.
R, MX5Y PSR, 43 Re XY FIREEREE A f1 (o) F fo(y), WX + YV IIREZRZE
BEA

_ / " @) falz — 2)de = / T hG R0y 2 fir () = fax fi(2)

5 2.7.7. FXIBMIIZL A 2093 K HH, YV ~ U(0,1), AXFYABEIRZ, KX — Y 654
EEFEFP(X <Y)o

fR—: HEBRAI-Y ~ U(=1,0), FFEXRI-YIIBEEENTHR £ R o, NI HBEBRARE

v (2) / A (@) falz — 2)d

e 5(1—e2), z22>0
z+1
= 1—e 27, -1<2z<0
0, z<—1
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FTAP(X <Y)=P(X -Y <0)=2¢"2 — L,

R=. BT
POX-Y<2) = [POX<2tylY =p)f()dy
f01P(X§z+y)dy z>0
= ¢ [LP(X<z4y)dy —1<2<0
0 z<—1
( 1—2e#/2(1 — e 1/2), z>0
= Z4+2 D21 1 <2<0
0, z < —1
PR 73 A7 R BOK 2RI K.

—EG RN AR, Ay AR

5l 2.7.8. EX ~ N(u1,02),Y ~ N(uz,03) X EYAR AR, M-
X +Y ~ N(m + p2, 07 + 03).

B —f&H, EX; ~ N(pi,02),i=1,---,n, X1, , X, MEIRZL. ar, - an,bib'f:":an—i—l/\
j\—iiy 'ﬁ\;q:'alv"' ;anz:_/i\j@ £ X ZaZX +b )m]%_ X ~ N N) ';L‘:PM_ Zalul

=1
n
b02:§ a2o?
’ & i
1=

AN BABE SRR RENIAR B 2 i R L. BATH

Efﬂ 2.7.5. M%(ﬁ NAYEEREIEF, CNGBRESFEA f(e,y), WENHH/R
pe(x) = /Oo |t| f(xt,t)dt, V xe€R.

o (2.7.5)
i p%(x) = / |ulf(u, zu)du, VY z €R.

—00

5 2.7.9. FMME FE G0t Z Ik 5 FUIRMASF = 18938 B oA, XK/ 5 B R K.

fi#: BAIAH

[\

7.5 ﬁﬁ?p%(x).ﬂﬂ?(fm) IR & 5 B

uU—v

p(u,v) =e 7% u>0, v>0,
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P LABK (2.7.5) 2K P BN B B p (ot £) # 0, 24 BANY, ¢ > 0flat > 0, NI

—xt—t
pe(z) = fo te dt = (Hx)Q x > 0;
0 z <0.

n

Em‘pg(x)ﬁlio

5 2.7.10. %X, ~ N(0,1), Xo ~x2, AX1 5Xodk 5, Y = \/%/n W:Y ~t, (B8 E
ANt )o

5 2.7.11. EX1 ~ X2, Xo~ X2, BEX1 5Xo%k 5, WY = ’)?2//’;} ~ Fon (8 8 BEAm, né)F 5
A )o

Bl 2.7.12. M )MEFRE KAB 69 2 F

X FnANBENIAE EE ..., &, BRATTAT PAFE 2 AT i S KB AN B /M
m = max{&1,....,&n},
72 = min{¢y, ..., &}

Wt X m St 2 FENL AR 2.
My, AR TSR, BATAMER A SN2 A0 R F (2), ..., B ()R S B

ﬁ%ﬁ@ﬁﬁ’m (x)$DFn2(J;)
E= 35 ol
Fp(z) = P(m <) = Pmax{&,--- &} <z) = P (ﬂ(fk < x))
k=1
= [[ P& <) =[] F(a); (2.7.6)
k=1 k=1
TS 3N i
m>x)=(& >z, ... ,&>x) = ﬂ & > x)
k=1
GIES)
Fp(@) = Plp<z)=1-Ppe>z)=1-P (ﬂ(&c >$)>
k=1
= 1- [ P& >=2)=1- [ - Fu()). (2.7.7)
k=1 k=1
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#

B e TS REFHE
BB -

1) BRI B BANE . TENBS, iz eI EEA T E R A
W, HE.

2) HARZINIPAT | Poisson M ISIM . FEEUIMG . IERS AT ECA AT .
3) SRR BEHLA B IR A T s B B S0

4) BRI . HRARBINBES, ERENTNMER, HaP XL R T8, T

5) B B A PR e

ERTE, FATHE T RN B RN A0, X4 A0 2 B & 020 M IR
SEREI 2. T A AL AR 2 () B R E 2 e R AR B 19 0 A BT e e B 4, ez T
BT AR B B U 20 T A3 A B — 5 T PR B, X e AT A S B A i AT B
S BN, BAVE T R AT T A ZE SRR, 19 0BRSS R H T
BN, ESABRAT— BRI, TR AR, BIA— e R R E BN, Xt
ZE SRS RE R BCFARAE. 55— R EEECTARE, 2 F R A = R A S HUE K2
FERE. I EBAT BT ULEH, R BN BT TS TOROL, A8
ANKARAHIE, B2 —MTIRN S BLE T, BER 2 BN IR ZE P38 _E R AZE AL,
SIECRERE RN, 59— AT e, RN S PIMEIR 2, /SRR R, X P IR 5
B 7 SO AR AR ASAH [R). P35 {EL R0 43 o5 2 221 i i A 72 P 0 1 1 288 e B L (R B 4R AEE
BT IXBHE AN, M F2HBRME, B —K20E &0 82 AR RN ETFRE, BN
R Z AR, XERADEAE T HME NS, BHTRIES — 1 EE
BT, JBATAFEREN AL E R DI 70, (H2 T 2 AP RHERB I T, 3]l
A DARR A 1% S0 A AR HE W i B AL AR B KB R 3. B an 3N T AR = —HEAT v,
BAVAE T MRXREAT VLR SRR W BRATARKIE X HAT W5 A a2 A, (B2 2R
BAVEE X AT VLIP3 i, SIE X KT W 5 1K 7 BORE BT, AR ERAT 1358 T LA K B
HIXHEAT S IR UL
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§3.1 HUFHIE (MME) KRB
§3.1.1 HFHE
HEE I E WARIOME, R ER— N REAPE PR, BAVEEWTR—AM
?

] 3.1.1. —PLAABEEARE, &HEA1007, AR AE AR, BRIFALIR007%.
NATFTH2E CHRELEGFELT Pk, P KZ4efT5?

. A RAREEE T LA b, A3/ AR BT, T SRR A 1/4. FrEd, 767
W2/ LR BIXAMEOL T, FHREHAE /320 I H , N 4fE R
200 x 5 40 x & = 150(JT),
4 4
ML BeSHE B RKEH, WA
3

1 —
200 x 1+0x1_50(75).

RSN EX, XET4& LR RH(FEE 12T, ks FEH
B &S, W XA AT BE KM 200 Ao, HAEZRS: 5 K3 /4M011 /4. T B I SE BT A5,
BRI X H <M (H, Bp&ET

X AT e fE 5 HA R 2 AR 8 20
X A XA LR R, AR ME TER G, AR . TR
e A I (1A I E X
X — A B I A A, BATH
EX 3.1.1. ZXA—BHRAMMNEE, LoHEH

o
Jo R |z|pi < o0, WIAR
=1 ~
> aip;
i1

ARMEEXOHEMLOIMW), A FEXKT. B3 |nlp = oo, MAX 6 45
i=1
2 (Y1) R AL,
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XHESERIBEH AR &, HACA e Xk

EX 3.1.2. w RAEZAMNEZXBAEREHEKS(x), W&

B, KAV

AR AXGEFHZ, MEEX. o R

MARX 69 R FINE T HAE.

I SRAR LR E oA R A T
1. T4 4 X ~ B(n,p):

n! e —k
= . 1—p)"
EX b )
k=0
n—1
_ (n—1)! i
- —illn—1- z)!p (
= ’[’Lp
2. Poisson 234G X ~ P(\):
EX =)\
3. IERDAX ~ N(p,o?):
+00 (z— )2
EX = Y e da
o 2o

/ " el (2)dz = oo,

+o0 1 72/2
=/ (oy +p).—==e"¥/"dy

= p
4. Y5530 X ~ Ula, b):
EY — a-+b
2
5. 8B A X ~ Exp(\):
EX =1/\
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§3.1.2 HEFHERMR

LOETARENRRLEA SIS, STHREMENEMAS. Bk, ... 0
NHEL, WA

EaiXi+cXo+ -+ cenXp) =aEX1 +EXo+ -+ e, EXp,
X B E KA B 1 B R AL

f5) 3.1.2. BEZMMEZX ~ B(n,p), KEX.

#: 2L ~B(l,p),i=12,....n, WX =30 I, HEL, =p. L, EX =37 | EI; = np.
2. BTSN B Z RS, ST R EREZRA, B

E(X1 Xy Xn) = EX1EXy - EX,,

X LR E AR A B ST H A AE.
3. (FENIZRERBHYE) wEIREX ABEE, GO0MPX = a) =p, i =
1,2,..., BCE NESER, ARREE RS (2). W

> 9(ai)pi, > lglai)|pi < oo;
Fg(X) =
o) { [T g(@) f(x)dz, [T |g(x)|f(z)dz < oco.

5 3.1.3. fBi%kcAHF K, WEcX = cEX.
5l 3.1.4. FHEMEZX ~ N(0,1), KY = X2 + 1895 F 4 2.

fi#: X ~N(0,1), BATE

Fibl, EY = EX2 +1 = 2.
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Bl 3.1.5. KM RFAE LH20ERE, BFANGEEAIONEXTATE, ZEANE
EEAATENEEBTEE RREEBNEST RO TR, RXETHEH
K, REX.

f#: B

Y;

:{1, BIAMEREATE

0, % i NFEHENTE

20
WEARX = > v;, BrLh
=1

20 20

EX = Y EYi=) P& iMFHHENTE)
=1 =1
20

= ) [1-0.9%] =8.784.
i=1

§3.1.3 FHHAZE

BAVHNTE S A o3 At — MR A A, BRSO BRI e X, BRATTAT LAGS i 4%
PRI E X A4 € T BN BEXBUE MR Z T, YIRS, BATIEAE(Y|X =
), WAL A E(Y |z).

EX 3.1.3. EXAeY AMME R, Z(X,Y)ABHKA, BALEX =2 F,Y ASZHPY =
CL1|X = 1") = Di, 1= 1)2)' 2E] ék%(Xv Y)ﬁjéé}{:ﬂ} ﬂ/ﬁ%\fiX = x'\(—F; Yé@%/[!{:&;:&l%’
A f(ylx). 0

I 2 yfyle)dy, (X,Y) AR,

EY|X =2)= { i '
Zi aipi, (Xv Y) ﬁ%ﬁﬁ

HERMAANERFHRER R E.

fB: HTY|X =2~ Nb+pZ(x—a),(1-p*)od), Frehil —4EIES DAL RFE(Y | X =
z) =b+pF(z —a).

(E]: FMWEE(Y|X = o) E, JERATK BN X, B(Y|X) Bl — PR E.
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BATH W T A AL
EHE 3.1.1. EX, Y ABBAEMMES. WA

EX = E{E[X|Y]} (232N

ME: BAUNAEELERFEN LR E T U e, WY Bp.d.f Aply), X|Y = yWip.d.tAq(zly).

|
EX = // y)dxdy
= // q(zly)dzp(y dy—/ E[X]Y = y]p(

= E{E[X|Y]}

HE): Zg(X) IR ER, HEg(X) = E{E[g(X)|Y]}.
AR EIAE S Mo Sekifn(e) = B(Y|X = 2), BR@EELX), BEIAT
RIBEY.

Bl 3.1.7. —GWAXAEAANTHREL, AFE—ATEGA Y. BXTTANDHR
TR B 3o FH2ANITE G B — AN, AN ETFA R B3 E; £ AN TE s E K
Wi, ATNDEERBE. F5GRFRBFINTGTREEME, REAKFES
i 5 A K T3 R

fif: BOXAOIEAT ZEE X /NI A RERIAM, H By ARFAEE IS 3T TR EEF L, ¥V &%
PA1/3RIMER D, 2, 3. U
EX = E[E(X|Y)] = f:E(X|Y = i) P(Y =)
i=1
ERFEX|)Y =1)=3,B(X|Y =2) =5+ EX,E(X|Y =3) =7+ EX, FilA
EX = %[3+5+EX+7+EX]
B3 EIEX = 15.

5l 3.1.8. & (X,Y) ~ N(a,b,0?,03,p), R+ HLEXY.
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& HA
E(XY|X=x2)=zE(Y|X =x2)=xz(b+ p%(x —a));

B A
EXY = EbX +p2x% - p22aX)
01 g1
g g
= ab+p2 (@ + o) — pZa?
01 g1

= ab+ poios.

§3.1.4 F{r#y

TATELHE, FEYIARR X EANERRE R, B\ —E B X E, Eeail
SEIE T REAAR AT AR <O LB B, FRATTH AT U ) B0 8 R AE SR ) 1 B
PR [ <O AL E . A A RO R XA — PR AL

EX 3.1.4. #HuAEERENEEX 6 P, o R

1 1
PX=sp=5 PX2zp=3.

MRE X ERTUFE ), miE A SIEX A MR _E— Wk fEm b —2F, mA
B, MR BB, m XA RIEEET AR, K A B2 HR. FESE
Mk, FAEHHERS, FAlAADESS SR, FE P AR ZI M B AR
B, A e PR B S B A, B, AR XA SO ) R AR R ERATT:
FENFBANETIE, J—F R T E. BATER B B AMEX AL X ARG L,
RIBAAR BAT AR, AR AR L8 B — M R AR ) K B S0l /N IR R S M AR
N, TR NIANER, 286005, %At XA —AMFE B T 70 AE, AL X s {E AT
REMR I, MK ZENFAE R, ENEHAMRANRE, PABNAR, ELFARZ
/> BRI AR R,

MELE B, A S EM RS —MUR, BB BAEAE, TEE A X
BN B A AE. B A B X, (EAEMER ST, TR B AN B, Hoa i
S B SE  AA, FLR A R AN T

L EAIR 2 R BT, XV SN AR S b B FAR DT 8. BN, B(X + Xo) =
EX| + EXo, MX; + Xo WIS X, Xof% BRI E 0], NFEERRIEER,
XA AL B RS AR ERAR B A HATTE;
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2. FPALEUAR B A L i AL O] DA —, BN TR IR LA R AN 5 R X

Bl 3.1.9. FMMEBX ~ B(1,1), RX 8Pt

i BT X R AT R AN

EH AL E K 8 AN TA] (0,1) A AR A — N B0 2 X T R Ar 38, e LA A3 356 B v A7 0mT
PAANHE—.
§3.2 HE. tREEFGE
§3.2.1 HEFREE

PUEBA T BIA T IT AR I RIR B 10 55— REC R, B 20 B AL AR A 07 B
B RO AR B B TR A, e B EH T 2. RSN, T EAMURFEEER
FRIAR et 2 RS BE B AT

EX 3.2.1. %X AMMEE, H AHF, WAk
Var(X) = E(X — EX)? = o*
AX (BAFE)HF L, B FFHRVar(X) =0 (BRIEAL) FRAX (IHFF)HIE L.
BRA
Var(X) = EX%* — (EX)%
XFRENLIAR B 17 272, FATAT AAS 2
EIE 3.2.1. HcAhFH WA
1. 0<Var(X) = EX? - (EX)?, A #Var(X) < EX2.

2. Var(cX) = 2Var(X)
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3. Var(X) =05 HMZEP(X =¢c)=0, XPc=FEX.
4. SAEATH KA, Var(X) < EBE(X —¢)?, AP FFmL L AR Lc=EX.

5. RN EEXFYAEN S, a, b F . WMVar(aX +bY) = a®>Var(X) +0*Var(Y).

AT T 2
1. 434X ~ B(n,p):

VarX =np(1 — p)

2. Poisson 3 4G X ~ P(\):

VarX = A
3. B8 ATX ~ Ula, b): 2
_(b—a)
VarX = 12
4. FBEDATX ~ Exp(\):
VarX =1/)\?
5. IERDAX ~ N(p,o0?):
VarX = o?

HIEBRIES AN (1, 0?) HH—SH0® KR BRI ZE, EXM e
HMEp 5 E0® YRAE, MM HE RN BHEA L T ZEH N KIESFD AT . J1ZE0* B, WX
PRI EBUAEL DA BE K B £ AR I (L BT

ENX 3.2.2. KAk
X - EX

Var(X)
AXWAFALEME . HULEX* =0,Var(X*) = 1.

X" =

BATGINARAEABEN AR B2 A TV B F T o = B 7 (1 S ) T 45 B AL AR B SR K 32
. g, LAIERNR GG, A URE LLDUK A AL, /520X, AT BLRLEDK A B
fr, ]FEIX,. TRRAFIX, = 100X,. BAXFE—K, Xo5X KoAmmAFAR.
EARE—ANANEGHEMIR. (HE B bR, BT CAH BRI E Z B 250, B IRAT
BX; = X WNTESSM, BNEERENRY = (X — p)/o, BT LUARHIE NS %
MIEZR A, BIFRHEIES A5
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§3.2.2 4B
THEAMGIAFERSS, H 2 5BRATATIT AR 7 EZE TR,

TEX 3.2.3. EXAMMEE, c AFH, r HEEH NE[(X )| HAX £ Fc E8r B
4B,

FEAE A MG

L c=0. Xifay, = EX" BRAX Br B R SRR

2. ¢ = EX. Xl = E[(X — EX)"] #RAX Wr By,
BoHEN, —r R SRR E, O R X T EV ar(X).

§3.3 WAEMBEXRE

BUESRATIRE 18 2 YR 1A S M4, A 4RI DL B, BE(X,Y) S 4Rt
AR, X, YA GHZ—JERHIACRE, A CANIHNKIAMET 2, TAI#AE B it
W T, FATEAA XA E AL R B2 HRAR R &, Kb REER, 24
TETHE T ZRAH KRR

§3.3.1 MhAHE
ENX 3.3.1. FAN#R
Cov(X,Y)=E(X — EX)(Y — EY)

AXEBY W £, L Cov 3 L3 Covariance® 45 5 .

HI W7 ZE € X, FATSLZI T AAS 2 i )7 22 BA a0 T
1. Cou(X,Y) = Cou(Y, X), Cov(X, X) = Var(X)
2. Cov(X,Y)=EXY — EXEY, BAEX. Y MHEISL, WCov(X,Y) =0
3. Cov(X1+ X2,Y) =Cov(X1,Y) + Cov(X3,Y)
4. SRR SER ar, ag, b1, b,

2 2
Cov(a1X1 + asXo,01Y7 + ngé) = Z Z aibjCOU(Xi,Y}')
i—1 j—1
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§3.3.2 HHXEH

EX 3.3.2. FEMEEX, Y HHMEE, R

Cov(X,Y)
VVarX - \/VarY’

PXY =

AXHY &R AL Spxy =08, MAXHY T8 X.

HENXKESFL, HL2X = (X — EX)/VVarXMY* = (Y — EY)/VVarY 5375
XY N RS AEACBENLAE &, Wpxy = Cou(X*,v*). B, B LA BB R
B B R R I 227, IWIXASAE B, AHOQ R B0mT LA SE 4 ) S R A AL 22
RIEKIRR, MARENS H P HEESALR .

il 3.3.1. & (X,Y) ~ N(a,b,02,02,p), Wpxy = p.

MR AREHE W TR
L HmX MY AHERSL, Wpxy =0
2. lpxy| <1, FH O AU X, Y 2 BIAFFE M 26 oS &R, Bl

pxy =1, WHFEa>0beRMEHF X =aY +b (IEAHR)
pxy=—1, WHEHEa<0,beRMH X =ay +b  (HHR)

GE]: pxy WHBRAEXY SMEAR R L, RAe%]m X MY 8] SR IRAZRE, |ox v | i8R
1, SRR X, Y SR SRAR B |ox v | = OB, JURRIRXAY T ANFFAE L A
xR, AR RIS R BB R

5] 3.3.2. X ~U(—3,3), MY =cosX, N

1/2
Cov(X,Y)=EXY = / xcosxdr =0
~1/2

FiAX,) Y RA A BRX Y Z B GFEEEEEGIHKX AR,

FEBAPRIHE ARSI Z FHHISRR.
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T 3.3.1. FHMMNESXY, wBXEYMERS, AL EAN— ERAE; 12240 B AT
A8 EFp R4 Tk 5

5l 3.3.3. KIEAZE(X,Y)RAZALE A 6935 4 5 A, WX, Y FA8 X2 Rk 5.

fi#: oh (X, V) BRAEAL IR P B35 04, (X, Y') BRIBG 7 % R BR AL

B IR N AR b

b, I XY (30 2% BE e Bk
fxla) = frla) = 2VI—a?, —1<a<t
Bk, EX = EY =0, X

Vi—a?
EXY = / / Y. dydﬁ = 0.
Vi—e2 T

FrLL, Cov(X,Y) =0, \Tflpxy = 0, BRXFNY AR ABH f (2, y) # fx (). fy(y), MXFY B
SRS

5 3.3.4. FMAMT B X FaY 895 HZHF A

1 0 1 v
Xl 1 1 ) ~
4 2 4

FHPX Y =0)=1 MNX5Y Rk, &4 %.

= O
N =
N—

] REESERT, MERSHLEN. A1 =4 IESRIFFREH, AR (X,Y) ~
N(a,b,0%,03, p), WIXFY WL Fp = pxy = 0, AT XY AH K.

§3.4 Hit—LHFHESHITH

o VFRIHXNEE|X — EX|
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* 3.3.1 BRSHFE

PALITEZY N ZH W i1 Ti#E AL B 2
B4 A c ) ¢ 0 eict
—e P vl p Pq q+pe'
(0O<p<l) q p
=] n>1 (W)pta " p g (q + peityn
B(n,p) 0O<p<l1 k=0,---,n
P _ it
)-L'fﬁ‘l‘ﬁ%ﬁ k-1 k=1,2,--- 1 q Lﬁ
(0 <p< 1) ¢ b p p? 1—ge
Tap k—1 r k—r
(T*l)p q ’ T rq Peit r
E‘/ﬂ;ﬁ“ﬁﬁfﬁ reN k.. P P2 (l—qe”)
O<p<l1 ’ ’
AR =X B
WA AT P(N) A\ > 0) i Mo . ’ A A eMe 1)
M N—DM J
BT | M N.neN ) | R
yg/QﬁZ'ﬁ a+b (b—a 2 eitb _ita
e
IE& A a, 02 1 -y a o2 giat—4o?t?
]\[(a7 0.2) o2
LR il A > 0) Ae M, 1 L (1 i)
Nl n(n >1) Tl Loy LA n 2n (1 — 2it)~"/2
x>0

o SERFREEY, Hit e R

o FFLEEEX, HorPt e R, i B

EX 3.4.1. W RBERAMMEZX A EAP(X =a;) =pi, i €N, I 4

e e}

Eeti — § :eztaipi'
i=1

I REBAENTEEXHHERRASf(2), R A

Ee'tX :/ e f(x)dz.

53



§3.5 KEEFEMPOIRRERE

A% PR e B A0 0 E B A R B G A 2 —. DA PR E B A
W TR BEHLAZ B AN 1 23041 LA IE 2570 A AR R 10— 2 5 B X 4 o R U B e v 2 A iR
ZEo T BRI LA, 5 10 T K E R BT IR A IE A2 44

§3.5.1 K EEFE

EX 3.5.1. 4o ZxHEATe > 0, A
Jim P(g, — €| > ) =0,

AR A BAVKAREIE B 5 F5){En, n € NMRIMEE M AL B AT B¢, A D€

I 3.5.1. F{X R —FVBRIRAHH (ii.d )M EZFF], LA NLGKFELH 2 1Fe
Z Z0?. N
1 &
X=-> X 5p
k=1

PP { X, }RRN (55 ) K 4 24

(E): SEhr b, BATR T EEAAAERA KEUE AL, B BN BT 5 ZA AR
A, R TIEMI T &

TE25 Bk e BN — MBI, BATH

5 3.5.1. 4a VA, & TnE BernoulliiX B &9 s 2h K 2%, WA
Cn p

n

WERH f,, = Co/nFs I BRI, U _EBIUEEE £, 2 p, RIS (A2 ) W Sk 2 Ak
ShAIE B 52 BH3.5. 1] AT 75 B2 U0 R I Chebyshev A&

3138 3.5.1 (Chebyshev NEX). AN E EXHF £ AL, N

< Var(X)

P(|X —EX|>e¢) , Ve>0.
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FAITAT LA Chebyshev A2 R KA+ X 5 E X Bk 2 1B 2 Chebyshev AN RAE K —A
e T B A A TH I SE PR 7 v BE 2y — 28, L A T8 (0 N A 5 (H 2 R
A B AR T ) i O — S S LSS T IRZI S R 4 X P — NS B 7 TR 2
FIEE Wy = EX =7/2, 02 = Var(X) = 35/12. X 5ufEKIRZEN25 ~ 30/2. | X — p| K
FIXAMI 2= IR S0 2R 10 ) FH Chebyshev AN ZUAN AN T & IX MBEER 2D F0.47. IXI TR
B ARG AG T

EIH3.5. 189IERA. FIFH Chebyshev A%, HERFIEX = 4, VarX = o2/n,BATH,
P(X —p| > ¢) < 0?/(ne?) = 0, n— oo, Ve> 0.
SE BRAFIE.
§3.5.2 HULIRPR ETE

HhCR FR S B R 8 P TR BEN AR B A M A s T IES A — R B B
MR R ERN - REH AT ZRNEBENAERAAARFE L, — LRI
] RESZ BIVF 2 AN E R 3R RS M I SR IR B e 2 TR E A A e & HE R
R 9 R R T IR 4 X 5 0 ) R AR RN A DL B Dt Al A TE 2 234 LA PR
B MNHUE EUEH] TR — A

EIE 3.5.2. & {X, ) AiidENE B R, BHMEGRER L FH L2 WX +
ot X BARERE X (X + o+ Xy ) B RS EE. pAEErER, A

lim F,(z) = ®(x),

n—oo

—F’%‘?’Fn(x)%ﬁ()ﬁ +o Xy —np) A B, TO(2) AAFAESHSAN,1) G0
% ¥, it A

1 d

5E BH3.5. 2014 N M 152 Ab il A AR AT B S ) 43 A R RE M LA B3 51 AN e 1R A3 A AT
REAAAER BRI T 22 8 A A1 RS AL 8 o RVAR BT T hn v IEZS o0 A IX B T

Ak
H 8 B35 2 A VIR A 5 13 200 T ki
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TR 3.5.3. &KXy, - X, MERT BEEAMEGIH

P(X;=1)=1-P(X;=0)=p, 0<p<1.

0 A
Xi 4+ X, —
i "P 4 N(0,1).
np(1 — p)
By
limP<X1+'”+Xn_np§:r>:<1>(x), vV zeR.

np(l —p)

5 T35 2R Ay e - L U7 S R B LA e R L DR s .5 2
BN RX,, - XufIRIX, + o + X, ~ B(n, p), RATRIFER 4 A7 0 DU A6 ¥ — 35153
i

Bety < o R PAN TEREH U 2 24 A R 2 B 5 2 AL

Plti <Xi+-+ X, <t2) = ®(y2) — D(v1),

Hrp
yi = (t; —np)//np(1 —p), i =1,2.
HR ARG ATy, o fE 1R

y1 = (t1 —1/2 = np)/\/np(1 —p), y2=(t2+1/2—1/2—mnp)/+/np(1 —p).

Bl 3.5.2. & —F& £ Shn 10018 AL 09 S BATRAE X (FEMY AR O NG R EF 25
A, B AR —ANERFREHAY ), FFERORENREE-NER, BIEIFSFRA:
B F—5, BERITELRF S RABEZFTEREFS KT FT20HBE.

R WXRAREBRS, i = 1,2+ 100U Xy, - -, X, & —FBSL [F A7 B LA &
HA LR 740

1—P(X;=0)=P(X; =1)=0.25.
F AR BR e 2R A

X -+ X090 — 100 % 0.25
1+ -+ X100 * 20)21—@(0):1/2.
V100 * 0.25 % 0.75

P(X1+---+X100225)=P<
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5 3.5.3. XA 1000 ET B R KENZ oF 3840, X FHARTZINH B FH
$r894k5%, BA1EY KE B BT B R o 2 34 5 BB B 69 3% & %X 1000 A TR 4 AR —
SO KE R AR S M AL RIER N, T REF K A6 REH R TS A1/2
#91000 & Bernoulli IIEF RA R B Ao R —FI K E R Es < np B4, L —BF %
TARBRREREART T AZIANFHLEGRES f(s). AR PSR TE A

Fs) 1 ¢)<28 - 1000)_

v 1000

2 R AFf(s) < 0.01,Bp £ 100K ¥ HF 99K ZH R G 6 ALty EREH Kls = 537.i%
T 51 KA T 0 AT B A 1074, 35 7 RA YA ZAL T I F 38 4@ R 69 47 XRAR
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AT, TAVEARRIEREE 50— BB PEBATE BRI A28 S

ST RS RIS HEAA SO AR . BN M e A REALIE R Wi B, M T
JIT 2% BB 1 ) FBAE Y — & S5 DT VE RGBT SE R AR SR IR 2R, ZE NSRBI
BANGRAE) Z RN, HFFGETHA 7 R K B RE R, il A8 AR AR — 8 0 b i B 4 v
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WA RE, TR LBV SCT B ST PN X5 T K RKIEBOE 2R 418 1),
A VAR e — B K I HES ). B+ LR A LR S TR AL, A
WA ALK, Pearson I Fx2 G vt BARER 7047 1918 3C AT DU BB ge v e A i — A
PRk WA N, HE19224FE Fisher X T8 TH 7 IBUA R AU R & 44 18 SCHI R R, B
gt A4 IER A

Zr LRTIR, BATR G AT LA 2 4 A R 4518 WS AR B T 2 A IR A e 4
T TAEHRREA, RREN T HE G274, TR — NSk Ui, Rl
I E R R R IR, BAT T R, LR B A AT B,
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M T —RIVWEETAE. TSy, RIBF| — g —HER, XA CRRER S
TR, g+ T RE K AR, B =L Y ERR, SRR
AR 20 S

M5 BIIRAE AT AU 58 BB, FEIX AN H T, V5 22 SR 4R TE R B Ge vt 4y
3¢, FEARR R BIHRIN A RE, B R PLRT KN GR 7. FIIE Pl T AR A
PRI RE, Wald (G vh A PR BLE I Bayes IR KIS, RS Gevt 1N 7 1, 25 A
ENSIRZ. XA A5 TARME A P~ AR A S AR A PR 2K, B R T T
TEHUX 7 TREH I R s T8RS EED . ST v TR
AL, P HEREWHHERGET ITIRRAES UM, S50 T RETHEIERERES,
KRR T AV ITERIN . HE, e IniE e kB, £S5 kik
HIE K, Fralfese E, X7 AA B+ TT i, HERZHRATREL THIHR. I
=HEERBE G A AR B ) R 4 N H .

§4.2 HIBFITME TEEAES
§4.2.1 SMRFIEEZR
T8 T T AP U B AR L MR AR IS

5 4.2.1. 1B —Hb/= B 100004F, b H ESOH E S, AEHESRE, RNEEZNT
I — 5, de 1004 HATHAE . AR IL100004 = S dR A BIK, L 694 = AR A
MK, @KF I 1004 = S AR ARETR. HE KT MR8 BB AR AR KRN, LAk AR
EEE. mHBAEARGIT AR AR

MABNBATRIN S ARFIREAAE QT B 5E X
SRR BATHTH T 18 SR A B A MR AR, T AR B AR A Sl B — &R 4

A B AR AR ECE A BRAS, WIRRCD B BRB K, 5 AN RS

FEGVHIT I, AAIFT IR0 AN B AR AR A B T2 S04 _E K — T (3L
W) ey, W HIGIT &, BAMRS. EE2 T O E &R 0R IR, B
B RS, A0 I MMEBUE Z0IE R 1. IR TR SR an T E X

BRET AR A BT AR BRI S AR IR A R SR, DI E R BN S
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B FREANMAE R HBURBEHLE, BT LU R B ANA B R BCE TR AR 6 B B0 BEAL
#. NI AT AR R SR SRR B B &, LA 8o A0 B B R R bR e Bk
H AT, DABla.2. DR BB, B2 10000 57 5 R R SR ECA 1004, RN IE &, KR
h0.01. AT XREHLAREX T
1
{0

HMER A 01045, HAP(X = 1) = 0.01. B EAME R EIEFR 2
BEX MR, XK, ST DU — AR X KRR, ke T e X

jgn 30

EX 4.2.1. —ANGoit FAFTAT R 69 55§89 AR A SR L HE St 5 P AR LU —
AMEME Z R LR S kA

BT B AR RRAE B A R %1, R -2 b8 4 SRR S AR 2 A A TR S
T IXANG%, H IR A5 B0 A0 R 5 kR R S, B a3ttt BT 7%
i, AICO RIS ER & & mX, H4 A e DU R XCRR R, BRI
AR RER. HFHERE, Whf, WS ARt n] %R R kR, AR
P BAR AR R BUR BRI B AR AR, WIER B, IR, o140 ik, %
AR ATREOC A F, 241 — A Nz S A vl A BB ST [R] 40 A7 (Li.d.) B RN A B
AKXy, X UEE KR

Xy, o, Xpiid. ~F (4.2.1)

HEEEEf LA

X1, X, idd. ~f (4.2.2)
F T R AR I BEN LA B X RN RO FIFEAR X, - -, X, AT R BEALAR & X 1)
WEAH, IR h

X1, X, idd ~ X (4.2.3)

(210 (4.2.1)F0 (1.2.3) e A ) 1 25 B

A BRI R AL — TN, FATTH BERL IR BRI B A, 5 Qi 7T 5 X /)
FERA BRI, AISSOHERS mXAAEYIX AN BETRR, B At LU
“HERENL I B (X, V) BRI E A F (2, ) R
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§4.2.2 HARBEMFNE ARBIEX

L INE = N: D EEE R

LERATN S E B ARSAE R, R 1) 45 AR 2 L8 B B3, ansils. 2.3/ 4T 48
R, SHEREAR X = (X, Xo, X3), 370 < X; < 10883, i = 1,2,3/ BB FHE. H
HRAMELMT, B =K, BT AR T EEIRBENLE R K, 3R EOR AT
REFN_E—oee—HE, RARMIME. WRTFIRIT T £, BT =K, HILRKE R THA
BEML IR & (X1, Xo, X3) IMERAE.

HABREME U, FEABETEBEAARE, o] LA BN & (BN &). 78
SERIFE S, e BARIE RS RAERT, SRR RBENIAE R, KA 7R St R A R
ZHTTCHETURHMAE 45 R, R Be TR e ml B B A YE B i T e i — LR &
WA BN F . HXAE N, 45 HKE R SCF RSB 2 B &,
UNCERS = =R NP =2 ]

TR AR, BB R AR X — a1, X N TAE# B AEASE A
I, (BN TT ZAFE A ENL R & (BBEAL I &) X —8 5. B, P4 —iE
FELLEZ LA T T, BRI ST A BE. BEARBEAR 2 RENL AR &2 (SREML
&), A ST S, XA ARG v )

2. B BREHER

HFE 248 A 3% — 8 77 AR A AT . b ) B 2 e BUS BAEAO 5
A 53 A T R LR 0 DR F AR AT, A TSR A A R AR A ) S B B AR A R, g
F IR TVE. BOH A B PR gk U A <R B B AL AR, B BRI R R BB 4%

(1) AR B —MEEA RS SBIASEAR, XBEWEREAP M
5 TSN SRR A MRS . Bk, AR AR R

(2) ML, AR —MER T 2 EFHFAF I EMER A AH. XEWRE, FEA
PEMEX, Xo, -, X, RAFBESSLIFEHLAR &

HH ] R BEA LA SRAF OAEAS (X, -, X)) RO T BRBENLAE AR, HIBHE SR —E
X AR T

EX 4.2.2. FH—XARE, X1, , Xo ANF P RIREG 52 Anby K, &
(i) X1, , X #EIR
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(ii) X1, -+, X, BB 9%, BPEA S F,
W AR(Xq, -, X,) A B S RAAUEE K, A B 8 AR 8 A K S AU A

WRAKANE, (X1, , X)) A MR AR B B SRAe A, WX, - X, BRS040
F(zy) - F(zg) -+ F(xn) :HF(%‘)

B R LG E RN

flar) - f(wa)---- flan) = [ fla2)
=1
EREAFELZ YRR, B0 — KRB HE DN, B S mAAE. YL
B(X,Y) BEMF (2, ) IR B, (X1, 11),-- -, (X, Vo) BRI — B AR S — 214
A (6], HIERG A

F(x1,p1) - F(z2,y2) - - F(2n,yn) = HF(xi,yi)

BHF(z,y)BEEf(z,y), WHBEE RN

f(@1,y1) - f(z2,y2) -+ f(Tnsyn) Hf (is yi)

B, AR R R AR A, 24 A AP MR B K BT R A A A
BT o LRGN, TETBBI A AT FRIAE AR T LU AL Ay 2 ff B

§4.2.3 SitiEEY

FriB—N BB Gt AR R, iR TR0 50 ) U PR AR A AR 5, ROV R
RIZB S FEE

P AR U TR AR (K90 A, 508 HE 90 A P 48 FRAVE BB ) 2 Bk T B gl 2.2
FEARII AR A IERS, FIRRHOD IEASAR AL DRI IEEE BRI A B B R AR R LB, Giit
SIFTHIARIE RAEA, NGEit B, RAHE THRAR -0, B4 HEEIEWHT.

T E R RATZ B — N B AR S G T ).

Bl a.2.2. At —htesEZEe, A—RRXFHECETLMR, BRIEAX, -, X, KHF
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R BUEMX, -, X B, BUECH AT 7 AR R SR S, R — 2B (1) BUE
FARPRESEULREAT ), RIFR AR E S RASZ I EIRFRE R M. XX, -, X80
AW A EMSL B R, (2) e SRR B AE MR A P AT, T E AR
AR R, RRPRE f R — A #BRAE, BRI EASE (iR | JR R 5F) #RAHIR). 7E3X
MEGER, ARAA X, - X R AT ). E EBPIAMBGE T, X0, -, X @ ML R 5y
AT BENLA R, R f&) S RE LA A

NEX, -, X MIBCE AT, AL EBUE 2 FR X KA R AT, 7EIE S JE AR E
RZEMRFE: XRRRE KRR SRR R RN LIR ZE T AR, T —A
A AR AR /IS e 18 B mp oAl R S B AT IR AR ZE IR N IEZS 7040 FHBUE
RFBEARGRE, WATHE— B EOE IR ZE N BME O IES 730, ATLHEX, (B A
WHE N EREIRZE Z ) FIREZE A0 AN (0, o). BT BRBEHEAR X, -, X, HIBRE 2
A A

n

flxy, - xy) = (V210)™ exp{—L (z; — a)Q} (4.2.4)
1=1

ARG SRAEAR AT, GIANPFEOE: (1) FHBEARX, - X, LLd BIEGE, () IESECE,
X AR R R P BERIS B AR FREE A LAE

FEH THHR GRS, R MERA AR &, ATELAA R R — 3R, fln
Fe BB ZE () o B, X B 2. 20 AR (R85 1% 22 R A TE 25 43 FO B el js, DU vy
DL IEASMEA (1.2.4). HELHEIXAMER P S8 TH ) TG 2 T, stnl LU B/ 2 A
BV BT A R 2R ] AL

Fy—J7 T, AR LR AR 2 AR ST ) . W22 N (a, o) BERL R,
HTHAEX, - Xy, WHES (L 24)FHRAE T —ANGevH AL, R TR H—
B vt i), An7EGa2. 2, BATH B RAG T Ee. A THER PRI ERATAT LR
AL T o2 R 1), AR ERATTIE FT LA o Fl o248 H BRI AR 36 0 X (8] 3 ) 4545

§4.2.4 SEiTHERT

PR s IS5 /N RE A2 T R O A A K D7 B e v
BOGERATT TR, AT W06, SAE5 RFIREA SR G, SRA 552
A TUIN R RAAEAE T HET I
S REAR TR, ARSI, HXI SRR, Fh S MLt
B
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LR, R R A, KR R R e kA, R
HCA A 9G-S0 0 S S B B B 1 7L

SEGHRBERHARRKER: EEHSHETBIRGR A S p2d R
FA A (IR EAR S N(a,0%) B, Maflo? KA, ARSI hn FREA X,
ey X, aRlo2 (RUEAE Al BORI o < 116 B RAB LR — LRI 2516

SR P G AT 6 AT 45 R TS AR B8 475 B T A LT

BT REACOBEALYE, Zevt-HEIT A0 45 8 AR AT A 1009 FR) TEA, (ELBRATT AT LASA Hh i B b
ERFRBEMTEHR. tfefl2. o, FHX = 1Y XAl vha TR X o 2K Tl
WE, WIP(X — af > o), (ETHL ATl ERPER 2 B 35T

GEVHHENH I FHI=J7TN2E: (1) SRHFR I ZEHRIR KT, (2) W G
HEWT 7 VRN RERBCRFRBR, QAT H TP X N (0, 0?) P 0 JHP(X — o] > oFR
HEWTIE R IIBORTRPE. (3) 76— SE FIACPERIR R AEHEI T T BB O G Ry vk, s
RGN E R BRI,

§4.3 HitE
§4.3.1 FITEHENX

B Gt B S5 R IE AR A A I SR, TIREAS B 52 — SRl B E BT, BEX
XL T RAT I TR, R A R, XEFEN T O, BATE L EE AR
INTYiey, RIGFIRIL 24U, W] LUZARBERR: XM AR ok R, SEREA T 5T
BRI IR A RS BARTHER T BATERMER N St &, e T

EX 4.3.1. GHEAFL RS ARITE, 0. FRITELH AN DK

SohiX— 52 SCBATTERT T JL A3 9
(1) B R EGREAH X%, RS RAMBEAE X, BINX ~ N(a,02), X1, -, X, =M
awx$HWWHM$xmixﬁﬁ;ww%%wigmﬁﬁ%w*ﬂﬁﬁwé;&—

=1
RIS X2/ ARG,
(2) BTREAR B PR, BUREA AT LB B LIRS, AT DL B R it
BB ME S, FM G R B B (D R G TR LA i (SR BT
), B AR A AT AT 5, 3 BRI T 6 o1 4.

69

=
==X
=
==X



(3) fEATAlREHEM AGTHE, ZRRBKMER. —BHOR, it g B
RGFHISET THAHHPHe A RKE R, EARE S MBI,

§4.3.2 HATEANSZIT=E
1. HARHE: &X, -, X RIS AR X A A, R
X = :LG:X
=1

NRERE. E R B T B AEIEREER.
2. HAFE: WXy, X NFEARX AP EURIAEAS R

n

1 _
52:1@_12()(,;—)()2

i=1
NRERTTE,E o R B EMATT ZE 15 BT ST REARRAEZE & Ik T S A b A ZE 15
B

3. BEARRE: WXy, -, X AN B F BRI, TFR
ap = Tllzn:Xf, k=1,2,---
=1

AR IR SHE, Kk = 10, o) = XEIHEARHE. K

1< _
1=

AREARKM LR

4. RFFIEREAXRFITE: WX, - X AN BEFPPHEEIREA, FEHIE R
NI X (1) < Xg) < -+ < X UBR (X (1), X2y X)) HRFGHE, (X0), -+, X)) B
oI A RFHITE.

MK PGt 8] PLE R3St &:

(1) FEARFRHIE:

m

N

_ { Xng) énﬁﬁﬁ (4.3.1)
%[X(g) + X(%H)] M EEL
FEAR L E s B S AR TP AL B AE B 2B AR A0 O T IE RUNRR I, XERR O B 2 A
PEBO R BRI, W m ) ot R R A SE A R
(2) BRI X0 X o B REAR I BRI, 1508 Gt UL
BHRL G A2 W HI ST &
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§84.4 ZK{H—° t, FARRESBHRERDENFERGTENS S

RESK bR A A D) M0 HLRAT Ty Rk BRI AN Z ,— AR, BT )52 72
BTN IERE T, 2 BRI R LR XL 5 i e i =
DPAAFEVIRR. R=DoAfe)ai ) LEHPAEENA.

§4.4.1 V25

EX 4.4.1. %X, Xy, , X, iviod. ~ N(0,1),4-X = ZXE,)”’]?FTX}EEI&? BEAnt L E,
EAA B EANGCHT, iLAX ~ 2.

RN R X2 H B A CRENIAR &, AR o Bk

- — zzle"2, x>0,
gn(x) = 22T (4.4.1)
0, xz < 0.

i 4.4.1. FET (a0, )R THKER Ao 2 EEBANG GammanF, L5 B F ¥ he T
plxsa, ) = { A
0, z < 0.
N Ao EANK DY Gamma 3 X R A X = Z X? ~T(n/2,1/2). HAVLT 2AF]
RAX—kRLBCHRG T “FEMNE éXW%%» BFR AT (n/2,1/2), WARX A
FRIN B o B A nbg x> oA 7.

N2 BE B8 g (o) TR L)

2 B A S B (B B 5 TE M0 3 R ) 0, +o), Bl R0 IR
0 B RK, (2 IO R AR BRAE TRR, A, BRRRAERR. M = 1,20 i R
MR TR0, M0 > 30 H1 ¥ulte, NOTF 60 BT, 75— (L BB, A5
R BRI To.

FHX ~ XEIP(X > ) = a, We = x2(a)FRA M ) LM 5, i a4, 25778
B BRI ER R H 2 (o) ZME, Wix3,(0.01) = 23.209, x2(0.05) = 12.592%%.

ARG T AR
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0.2

0.15

0.1

0.05

5 10 15 20 25 30 35 40

Bl 440 x2 0 L B B gn () TEAR K

gn(x)

Xa(a) X
Bl 4.4.2 2 _EMla B

(1) WEEHZEX ~ 2WHEX) =n, Var(X) = 2n.

(2) W21~ 2, Zo~ X2, B2 R Z ML, W Zy + Zy ~ 2 4,
BATAX2 3 A e SO R4 H—ANME IR HE N Z, = X2+ + X2, kb
X1, X, , Xp, 1id. ~ N(0,1),
FBELZy = X2 )+ + X2, i
Xoitts Xnig2s -+ s Xy gmy 1i.d. ~ N(0,1),
T B Z M Zo [P B S A AT S0

X1, X0, Xy s Xnigts - s Xnyamy 14.d. ~ N(0, 1).
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Bl
Zy+Zy =X+ + X2+ X2 g+ X2 L,

e BB 2, + 2o ~ Xy s

§4.4.2 9%

EX 4.4.2. EFEMEZX ~N(0,1),Y ~ 2, BXFaY Ik 5, WK
X
- /Y/n

HOHEANGEE, EHHARAR B G EntD T, 8AT ~ t,.
BN ET ~ ¢, U3 S Ry

res (et
= 1+ — — 4.4.2
tn(x) F(g)\/ﬁ<+n) , —00 <z < 00 ( )
ta(x)
N(0, 1)(t=(x))
g , / t1o X)

ts(x)

K] 4.4.3 ¢, [R5 B pR B, (o) TEAR

t, (R BS FE R S ARHEIE AR 00 IV (0, 1) B8 BEARARRL, e A1 50 T IR s R, BRI R
$, Az = 0AbIE IR K. {He, AR T NV (0, 1) FIEAE, ¢, 128 B BB B AREELL NV (0, 1)
PR L. A 3R, B HAEM: lim t,(2) = o(2) Jehbe(2) RN (0, 1) E K

HT ~ t,,BP(|T| > ¢) = a,llc = t,(a/2) K B BB Rn bt 5340 1 XU o537 F (i
Bl 4 AFTR). BB b, by (), tn(o/2) S RHE AR K. F10212(0.05) = 1.782, £9(0.025) =
2.26255.
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tn(x)

a/2 a/2

~tn(a/2) tn(a/2) X

B 4.4.4 ¢, RN a1 EL

A RRTEE G 22K W.S. Gosset £E19085E LLZE 4 Student KR SCHIR I, #
J& ANFRA “224E K (Student ) 28R BL 4937

A2 & AN F i1 5

(DA BENZRT ~ ¢, 020 > 28, B(T) = 0. Hn > 3K, Var(T) = 2.

(2)3n — colit, tARE IR 734 AN (0, 1).

§4.4.3 9%

EX 4.4.3. EEMNEZX ~ 2, YV ~ 2, BXFaY Ik 5, W
_X/m
Y/n

A BB ESANAMAnNFEE, LT ARA B B ES A AmAn FRT, iAF ~ Fp .

HHNERZ ~ Fyp o, W R EN

B %m%n%x%fl(n+ mJ:)fmTM, x>0,
fmmn(x) = {o, . (4.4.3)

B A, nff) F oA B2 B pR A0 Bl 4.5). MR R A 10 B B m A 27 U
(K, 2m # nbEH4 B BHEEm MBS — T, B0 EANAF K P46 El.4.50
T IR B H R R R A i 2. H A X4 Em = 10, nURFME
I frn () RITBAR, FRATTE 21 Hh SR A H, B/ A58 2.

B8~ By ABP(F > ¢) = o, Wle = By (BRIl 5 B 8 L ELL).
Lm, nflah @R, TR ERKHE,, . (o) ZAH, Bl Fy10(0.05) = 3.48, Fio15(0.01) =

3.805%. IXAE DX [AIl vH MBS I il 8L o 2.
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\ Fmn(X)

LN

H  «— F100(X)
0 3 F1050(X)
@] “
g' \‘\ F10,10(x)
g— F10.4(x)
N
o N
0 1 2 3 4
Fmn(x)
o
Fma(a) X
AR AT T AURIHE IR

(1) #HZ ~ Foy, W1/ Z ~ Fp .
(2) BT ~tn,UT? ~ Py,
(3) Fun(l—a)=1/F, ()

PA_EME BT (1) F0(2) 2 AR, (3) IIERIANHE, B 453 A 25> AR5 (3) FE 5K
DX TR ThFOB SR 0 [r) B 25 A 2. BROA M h BN W = 0.058(a = 0.01,
m, n%EN NEH M FAAR LEREIR, (1 - 0.05)F1F,, (1 - 0.01)ZfH, BEMME
AR PR (3)5K A5, TR F, 0 (0.05)F1F, ,, (0.01) 207 LU 2 P26 8 SR 1.
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§4.4.4 EBRBAHEAXHENMERATENSH

T3 TR IEA B AR A REATT Z K50 Ai, Bl 15640 HIESBENIAR B ) 2t
BR KL AT

1. EBSTELMRBMSH

iﬁﬁﬁ*ﬂtﬁ%)ﬁ, cee L, Xy tidld. ~ N(a,0'2), C1,C2, " ,Cn j’q",%"ﬁv )ﬂ\ljﬁ

n n

T:chXk ~ N< ch o2 c%
k=1 k=1 k=1
n _
fl’%je%u,i—'lcl:"'Zanl/n,EDTZ%ZX@'ZXHTJ‘,ﬁ
i=1

X ~ N(a,UQ/n).

2. ESTEHAHENEALTENS®
NREEG N T IERLEAYENFEA T Z R 73 A A E TS

(Xi — X)* %%

M:

FIE 4.4.1. FX1, Xo, -+, X iid. ~ N(a,02), X = %i FaS? = L
ARG St KT £, 0 A

(1) X ~ N(a, 50?);

(2) (n—=1)8*/0® ~ x7_1;

(3) XA=S k3.

=1

SE BRI HRATT Sk, HEskid X —45k
§4.4.5 JLNEEHER
T LA AR IE A B AR A v A ek 46 1) U A G BN .

HEIL 4.4.1. X, Xo, -, X, B IR 5AR B 9 (i.i.d.) ~ N(a,o?),

Vi(X )
S

T = ~tp 1.

76



ME: HHE5.A3FHIX ~ N(a,0?/n), B HARHEMS /(X —a) /o ~ N(0,1). X(n—1)5?/0? ~
Xa_1, B1S%/0? ~ X2 /(n— 1), HXHNS2HAT, #4052 CH

V(X —a)/oc _ /i(X —a)

= = ~ tn—l-

/52 /o2 S

it 4.4.2. %X, Xy, -+, X, idiid. ~ N(ay,0?), Y1,Ya,---,Y, idd ~ N(az,o3), 18
io—% = 0-% = 027 #¥$X11X27”' aXm "L“JYDY27"' ,Ynzﬂ{i; 'j\h]

(X—}_/)—(al—ag)_ mn
Sw n+m

T= ~ tntm—2,
sesb(n+m—2)S2 =(m—1)S7+ (n—1)S3, P

m n

$2= L S (-X)? si=—— Y (v -V

i=1 j=1

IE: HYE5.4.3FHIX ~ N(a,02/m),Y ~ N(az,0?/n), A X -Y ~ N(a1—as, (L+1)o?) =
N (a1 — ag, 202) R HARELAR

X-Y (a1 —a2) [ mn

o m-+n

M(m = 1)S3 /0% ~ X3y, (n=1)S3/0® ~ xi_y, BRI 70A0 M BT S

m—1)8? + (n—1)52
(m-DSi+0n-VS% 2 (1.45)

N(0,1). (4.4.4)

o2

P e (a4 R (4.5) (X, V) 5(S?, S3ARB AL, Hse AT 4N

T—(X (a1 — a2) m—1)S? + (n—1)53
B n+m 02n+m—2)
(X*Y) (alfag
= S n+m ~ tn-‘,—m 2-

HIL 4.4.3. & X, Xy, -, Xy ivicd. ~ N(ay,02), Y1,Ya, -, Y, iid. ~ N(ag,02), &4
$X17X27”' 7Xm$UY17Y27'” 7Yn#ﬂﬁ-zﬂi; D]]]

2
poSio
- S% 0_% m—1n—1,

WAL ST ASS & e Mk 4. ik
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WE: S A3W FI(m — 1)S% /ot ~ X2, (n—1)S3 /05 ~ X2, =ML, HF AT
%€ SCAT 40

(m—1)S2
AU O
2

= ~Fp_1n_1.
—1)82 2 e
o AR IR
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FREE ST
Bz A
1) k2 AR A AR R A o 7 2
2) AR (X 15 X
3) HARH LGB PR T SRR A TR AR X R 5

B AR, BLf(2;01, -, 00) 0 H AR BE s B (7 B AR o A R E SR 1), BRE
RS Eﬁﬁﬁﬁfﬁﬁ%ﬁ&iﬁﬁ ABORTTAEBANIGE—FR S (2; 601, - -, 0p) F AR ETHE
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