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H#E IR MARAEIES AN (0, 1), FR
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HEREAN f(x)=-

1 x o0y

- e 2x? ", x>0
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2. y° A IR

1). % X ~ 72(n,),Y ~ 7*(n,), B X,Y 35, WA

X +Y ~x°(n, +n

,) - (FIIn{E)

2). 8 X ~ z2(n), WA E(X)=n, D(X)=2n.

X=X +X +-+X,

M RO R R e B A, A

S—

X ~ N(0,21),i =127

= X ~7°(n) > WHn75 K,

iNpaiiplin V0l

R TAN(,1).




3. y° AL a LR
WIEHa,0<a<l, KL
Pl > zami=|, f(Ndy=a

i Rz, (n) A (n) A L a 4L R

E: AR

]|
e
€
)
iy
I
bt
ot



P> za(m)}=a

x2(n)
|
) X! 0995 | 099 | 0975 | 0.95 090 | 0.10 | 0.05 || 0.025 | 0.01 | 0.005
1 | 0.000 | 0.000 | 0.001 | 0.004 | 0.016 | 2.706 | 3.843 || 5.025 | 6.637 | 7.882
2 | 0.010 | 0.020 | 0.051 | 0.103 | 0.211 | 4.605 | 5992 || 7.378 | 9.210 | 10.597
3 | 0072 | 0.115 | 0.216 | 0.352 | 0.584 | 6.251 | 7.815 || 9.348 | 11.344 | 12.837
4 | 0207 | 0.297 | 0.484 | 0.711 | 1.064 | 7.779 | 9.488 | 11.143 | 13.277 | 14.860
5 | 0412 | 0.554 | 0.831 | 1.145 | 1.610 | 9.236 | 11.070 | 12.832 | 15.085 | 16.748
6 | 0676 | 0.872 | 1.237 | 1.635 | 2.204 | 10.645 | 12.592 || 14.440 | 16.812 | 18.548
7 | 0989 | 1.239 | 1.690 | 2.167 | 2.833 | 12.017 | 14.067 | 16.012 | 18.474 | 20.276
8 | 1344 | 1.646 | 2.180 | 2.733 | 3.490 | 13.362 | 15.507 | 17.534 | 20.090 | 21.954
9 | 1.735 | 2.088 | 2.700 | 3.325 | 4.168 | 14.684 | 16.919 | 19.022 | 21.665 | 23.587
10 | 2.156 | 2.558 | 3.247 | 3.940 | 4.865 | 15.987¢] 18.307 ) 20.483 | 23.209 | 25.188
11 | 2.603 | 3.053 | 3.816 | 4.575 | 5.578 | 17.275 | 19.675 | 21.920 | 24.724 | 26.755
12 | 3.074 | 3.571 | 4404 | 5226 | 6.304 | 18.549 | 21.026 | 23.337 | 26.217 | 28.300
13 | 3.565 | 4.107 | 5.009 | 5.892 | 7.041 | 19.812 | 22.362 | 24.735 | 27.687 | 29.817
14 | 4075 | 4660 | 5629 | 6.571 | 7.790 | 21.064 | 23.685 | 26.119 | 29.141 | 31.319
15 | 4600 | 5229 | 6262 | 7.261 | 8.547 | 22.307 | 24.996 | 27.488 | 30.577 | 32.799
16 | 5.142 | 5.812 | 6908 | 7.962 | 9.312 | 23.542 | 26.296 | 28.845 | 32.000 | 34.267
17 | 5.697 | 6.407 | 7.564 | 8.682 | 10.085 | 24.769 | 27.587 | 30.190 | 33.408 | 35.716
18 | 6.265 | 7.015 | 8.231 | 9.390 | 10.865 | 25.989 | 28.869 | 31.526 | 34.805 | 37.156
19 | 6.843 | 7.632 | 8.906 | 10.117 | 11.651 | 27:203 | 30.143 | 32.852 | 36.190 | 38.580
20 7.434 8.260 9.591 10.851 | 12.443 | 28.412 | 31.410 | 34.170 | 37.566 | 39.997
21 | 8.033 | 8.897 | 10.283 | 11.591 | 13.240 | 29.615 | 32.670 | 35.478 | 38.930 | 41.399
22 | 8.643 | 9.542 | 10.982 | 12.338 | 14.042 | 30.813 | 33.924 | 36.781 | 40.289 | 42.796
23 | 9.260 | 10.195 | 11.688 | 13.090 | 14.848 | 32.007 | 35.172 | 38.075 | 41.637 | 44.179
24 | 9.886 | 10.856 | 12.401 | 13.848 | 15.659 | 33.196 | 36.415 | 39.364 | 42.980 | 45.558
25 | 10.519 | 11.523 | 13.120 | 14.611 | 16.473 | 34.381 | 37.652 | 40.646 | 44.313 | 46.925
26 | 11.160 | 12.198 | 13.844 | 15.379 | 17.292 | 35.563 | 38.885 | 41.923 | 45.642 | 48.290
27 | 11.807 | 12.878 | 14.573 | 16.151 | 18.114 | 36.741 | 40.113 | 43.194 | 46.962 | 49.642
28 | 12.461 | 13.565 | 15.308 | 16.928 | 18.939 | 37.916 | 41.337 | 44.461 | 48.278 | 50.993
29 | 13.120 | 14.256 | 16.147 | 17.708 | 19.768 | 39.087 | 42.557 | 45.772 | 49.586 | 52.333
20 137R7 | 140854 | 16791 | 1R493 | 20 5§90 | 40 7256 4‘&_773 46 970 | SO RYY | §RK7?

P(7°(10)>18.307)
=0.05

72.5(10)=18.307




—. F&%

TEX2

WX ~ x'(n,), Y ~x'(n,),X, Y HERML,
X /n
& F= 1
Y /n,

~ F(nl,nQ)

WaEx FARMANEEE N, n, KIF 744.

F 4370 B 1

1° #F~F(u,n), MWL/F~F(n,n).

1772






2. F Ao S

X PR RKMSE PE>F.(n,n,)=aff) g
Fa(nynz)y‘jl:é}ﬁmji 94 é}ﬁ){—;—(o

tf(x)

P(F>F,(n,n,))=¢

9
Fa (nl’ r-]2 )
ForA i B




F(n,n, )1 Ea 436 20F (n,n, ) B3R A A:

MiZz 6 Fo%H %
A a
P{F(m,m)>F;(m,m)}=a (@=0.10) R
n"‘ 1 2 3 + 5 6 7 8 9 | 10 | 12 | 15 | 20 | 24 | 30 | 40 | 60 | 120 |
2
1 13986 4950 53.59 5583 57.24| 5820 5891 5944 5086 60.19! 60.71 6122 61.74 62.00| 6226 6253 62.79 63.06 63.33
2 853 900 916 924 929| 933 935 937 938 939| 941 942 944 945| 946 947 947 948 949
3 554 546 539 534 531 528 527 525 524 523] 522 520 5.18 5.18| 517 516 515 514 5.13
4 454 432 419 411 405| 401 398 395 394 392{ 39 387 384 383 382 380 379 3.78 3.76
5 406 378 362 352 345| 340 337 334 332 330| 327 324 321 3.19| 3.17 316 3.14 3.12 3.10
6 | 378 346 329 3.18 3.11| 3.05 3.01 208 296 294! 290 287 284 282 280 278 276 274 272
7 359 326 307 29 288| 283 278 275 272 270, 267 263 259 258| 256 254 251 249 247
8 346 3.11 292 281 273 267 262 259 256 254 250 246 242 240| 238 236 234 232 229
9 336 301 281 269 261 255 251 247 244 2421 238 234 230 228| 225 223 221 218 216
10 329 292 273 2.61 252| 246 241 238 235 2321 228 224 220 2.18| 216 213 211 208 206
11 323 286 266 254 245| 239 234 230 227 225 221 2.17 212 2.10] 2.08 1.05 203 200 1.97
12 318 281 261 248 239| 233 228 224 221 219| 215 210 206 204 201 199 196 193 1.90
13 314 276 256 243 235| 228 223 220 216 2.14{ 210 205 2.01 1.98 1.96 1.93 190 1.88 1.85
14 310 273 252 239 231 2..24 2.19 215 212 210! 205 201 196 194 191 1.89 1.86 1.83 1.80
15 307 270 249 236 227| 221 216 212 209 206] 202 197 192 19| 187 185 182 1.79 1.76
16 305 267 246 233 224| 218 213 209 206 2.03 199 194 1.89 1.87 1.84 1.81 1.78 1.75 1.72
17 303 264 244 231 2221 215 210 206 203 200 1.96 1.91 186 1.84 1.81 1.78 175 1.72 1.69
18 3.01 262 242 229 220{ 213 208 204 200 198 1.93 189 184 1.81 1.78 1.75 1.72 1.69 1.66
19 2.99 2.61 240 2.27 2.18 2.11 2.06 2.02 1.98 1.96 1.901 1.86 1.81 1.79 1.76 1.73 1.70 1.67 1.63
20 297 259 238 225 216| 209 204 200 196 1.94 18 184 179 1771 1.74 1.71 1.68 1.64 161




250 | 251
193 | 193 : : . : ; : ; 195 | 195
I 8.94 | 8. : : ; : ; : 64| 862 | 859

6.26 | 6.16 | 6.09 | 6.04 | 6.00 | 596 | 591 | 5.86 | 5. 575 | 5.712

; ; : ; ; . ; ; 4.50 ‘ 4.46
. . : ; : ; ; . 3.81 | 3.77

397 | 3.87 | 3. . g : ; 3 ! 3.38
3.69 | 3.58 2 . ; : : : : 3.08 | 3.04

=z H25H To=0.10, 0.05,0.025 BfF (n,n,) BHME
BRI 2=0.90,0.95,0.975 B F.(n,,n, ) (IfE?

P05 (4,9) =519 Foos(9:4)="7



3. MR

1).% F ~F(n,n,), Hlljéﬂ:(nz,nl) (F1 5 X B 15)
1
F(n,n)

WEBA: &F"F(nl’lnj)’ & LA
1 1
a=P{F>F,(n,n,)}= P{F S Fa(nl,nz)}

=1—P{12 1 1 1

2). F(n,n,)=

1 1

F P A y — Fa N, Ny)=
1—a( 2 1) F (n11n2) ( ' 2) Fl—a(nZ’nl)



@Jﬁﬂ Fos(4,9)=5.19 5& F0.95(5’4):?

1
F —
- (nQ’ nl) Fa (nla n2)
1 1
Eﬁ( I:0.95 ( 51 g ) —

Fo(45) 519
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REX3

U FR

% (Student 4-47)

X ~N@©01),Y~x(n), X YHEH

T =

~t(n)
4

THRMNEBEN nHt 757

H&7)

% ERBON

o
)= 4 ( t) _w<t<am

w;

Y



t o341 H BT
CANGEN NPT TNt
2590 0)

P( X [>c)

c=2 c=25 c=3 c=35

X ~ N(0,1)
X ~t(4)

0.0455 0.0124 0.0027 0.000465
0.1161 0.0668 0.0399  0.0249




t 4340 B4 R

1° E(T)=0; D(T)=n/(n-2), Xfn >2

2° p, ()RR,
n— oo, pn(t)—>qp(t)=ie_t2

Jor

AnF S KEF, t AT AN (0,1) 50 4. {BEXT
T8 NEIn, t0 4 5N (0,1) 0 At ZEIR K.




2° t Al Ea 7 hr 2
S BRI Pt >t,()=a HIRL(N)

N A L e 77 5
F(x)
1% |
i/ : umum""”L Jllmmm...
tﬁﬁ%;g% m— Al

P(t>-t,(n))=1-a t.,(n)=-t,(n)



P{t(n)>ta(n)} =

a(n)

0.20 0.15 0.10 | 005 0.025 0.01 0.005
]

1 1.376 1.963 3.0777 | 63138 | 127062 | 31.8207 | 63.6574
2 1.061 1.386 1.8856 | 29200 | 43027 | 69646 | 9.9248
3 0.978 1.250 1.6377 | 23534 | 3.1824 | 45407 | 5.8409
4 0.941 1.190 15332 | 21318 | 27764 | 37469 | 4.6041
5 0.920 1.156 1.4759 | 20150 | 25706 | 3.3649 | 4.0322
6 0.906 1.134 1.4398 | 1.9432 | 24469 | 3.1427 | 3.7074
7 0.896 1.119 1.4149 | 1.8946 | 23646 | 29980 | 3.4995
8 0.889 1.108 13968 | 1.8595 | 23060 | 2.8965 | 3.3554
9 0.883 1.100 13830 | 1.8331 | 22622 | 28214 | 3.2498
10 0.879 1.093 13722 | 1.8125 | 22281 | 27638 | 3.1693
1 0.876 1.088 13634 | 17959 | 22010 | 27181 | 3.1058
12 0.873 1.083 13562 | 17823 | 21788 | 26810 | 3.0545
13 0.870 1.079 13502 | 1.7709 | 2.1604 | 26503 | 3.0123
14 0.868 1.076 1.3450 f 1.7613 | 2.1448 | 26245 | 29768
15 0.866 1.074 13406 | 1.7531 | 2.1315 | 26025 | 2.9467
16 0.865 1.071 13368 | 1.7459 | 2.1199 | 25835 | 2.9208
17 0.863 1.069 13334 | 17396 | 2.1098 | 2.5669 | 2.8982




v AN EERHES T ETE

WEVME XWIBIMEN p, TTEAN o X, X, X, &

R E AR — 2

/

K, REARIME X A2

E(X)=u, D(X)=0"/n,

KTE ST f

IEM: E(X) = E(%Zn:xi) = %Zn:E(Xi)

D(X) = D(%_Zn:xi

E(S°) =07

)=y D(x) =17 -



£(S?) = E[ﬁ (X2 —n%?)] = ﬁ{gE(X?) RE(X))

- (0t ) -0 )}

1
=ﬁ[n-(02+ﬂ2)—02—nu21

2
— 0



ERSEMERBMEMERTEN TS

(I) A IESEE
EF 2, WX, X, X RREEEX ~N(u,o°) FIESR,
X #1S° Rl AR EMELSTZ, UF
X - u - : (n-1)S° A2 (1Y
1) = N(0,1); AR — x (n=1);
3. X5 MEMT; 4 2~ - t(n-1)
) D S/+/n
EBH:1)s RAEX)=u D(X)=
Fibk X ~N(u, o°/n), FR X - ﬂ—~N®®.
o/~n



nJo 1IE & 9 fh
X =(X;,X,, -+, X.)' ~ N(EX, B)

# EX = (EX, EX,, EX,)" = (upp)
B=E[(X-EX )(X-EX)T |

(Var(X,) Cov(X,, X,) o Cov(Xy, X))

| Cov(X,,X,) Var(X,) .« Cov(X,,X,)
(Cov(X,,X;) Cov(X,,X,) Var(X,)
2

=0l

)I_\"JX| ~ N(,u,l),ﬂxly Xzy”'y XH*HFLZEEfLC



LY =AX,l EY=A-EX
B, = E(Y-EY)(Y-EY)'
= E(AX — AE(X))(AX — AE(X))"
= AB, A’

A Y ~ N(EY,UZI)



: T _:i
(2) X =(X,, X, X)) X \mYl
EX =(g, -, p) 4Y=AX AT
(1 1 L 1)
Jn Jn Jn Jn
B 0 ... 0
A=l V21 V21 . .
L L
_Vn(n-1) n(n-1)  {n(n-1) Jn(n-1)
EY = A-EX=(Vnu, 0, -, of

Cov(Y)=A-Cov(X)-AT =A-c°l -A'=c°AA" =5’
AJ& Y ~ N(EY,o’l)



Y ~N(EY,c’l) A Y=JnX Y ~N00°), i>2

(n-1)S° =Zn:(xi—i)2 =in2—(\mi)z =Zn:\(i2—(\(1 =) Y

n
=1 1=1 =1 1=2

(n _O_];)S ~ 7°(n-1); YESZZETL

4 BH XA Ny, DS ey,




(1) BPMIES A
BEREAR (X, X ) R(Yy,e o, Y, )0 BISR ELEAN (1,007 ) FIN (11, 0,7
I EEAE ST, HREARSEN X oY, BT ESAINSE S],
(X=Y) = (- t)

. 1 — ~ N(0,1),
O, _I_Gz
nl n2
S?/of
2 F=—=2"L ~F(n -1,n,-1
85/022 (1 ’ )




. T m——
() X ~ N(u, (;_1”_ ~ N (1. %), X5 H BT,

1 92 );

1 n2

FFLAX Y ~ N (s, — ty,

) WS e gy (S e )
HWEMNL, HFEFOMPIEN, B
(nl—l)Sl2

2 /(nl_l) 2 2
% 5o pn 1, 1)

(n, 1) 822/(n ) - S?/o?
2

2
O,




y (3) Ho; :GSZG!H‘I , ! 1 ! ﬁ:\!

(X V) ()

U = N (0,1)
GJ1+1
nl n2
n —1)S; n,—1)S;
( 102) 1 ~ZZ(n1_1)’( 202) 2 ~12(n2 _1)

HEATH EARAL, 8OF 2 o0 A B A i

n,-1)S?+(n,-1)S;
V:(1 )102(2 )2~;(2(n1+n2—2)

U 5V AH B kAT,

U =(>Z_V)_(M_ﬂ2)~t(nl+n2—2)

\/V/(nl+n2—2) S, 1,1
nl n2




B2z X ~N(72,100) , J{EREA M K T-70

FIERAN N T90%, NIFEAR &5/ DEZ /D7
B wrEAEE NN, N x - |\|(72,1O_O)
_ - Nn
W P(X>70)=1-P(X <70)
N

.
7072

=1-0 = @(0.2-/n)

. Jn
2 @(02/n)209 £ 92/n>129

Bl n>41.6025  PrU n=42




B3 M IE

n=20
(1) sz

(2) ﬁ%P(

) (n—1)S?

NG

il’J (&

N

B N i

WA WIS

AN (X1 Xy,

1

0.370° < —

A
1

1982

2l

G

20

2

1=1
20

1=1

PR X ~N(uwo®) dr, HiEL T

i Kp)
(xi -XY 31.7602j

0370% <~ S'(X,~uf <1 7602j

2 ~Z2(n_1)

O

1

: (x X ~ #2(19)

O =1



5

20
(o 3707 <2102(x, X) <1 760)
i=1

( 12 -XY <352)
(3

ZO: X, - X >74j P(l i(x -X) >35.2j
0.99-0.01=0.98

it



(2) z(x “‘)2 - 7(20)

4 20 A A
_p|7.4< (Xi ”) <35.2

~0.975-0.005=0.97



4. WAERIE X ~ N(u,o?)THEEEN 16 KA X H
w0’ IR (1) K P{S?/06°<2.0385}, Hrf STHREAT#E,
(2) K D(S?).

W) (n;lZ)S o) 155

155°

~ x°(15);

S <15x2.0385}
1532

2
P> <2.0385} = P
O

=1- P{ >30.578} =1-0.01=0.99.

e 1)52)_2(n ) o D(1552
O' G

4
- D(sz)_?’_%a-sz .
15 15

(2) - )= 30




5 rv. X 5Y M EHSL, X~ N(0,16),
Y~N(@0,9), X, Xo,.... X TY, Yo, ..., Y
Al EH X 5 Y B BREEEEA, 3K
GiitE 7 X+ X, ++ X,

\/le +Y7 +- Y

FIT i AN 934

B X, +X,++ X, ~N(0,9x16)
1
3x4

(X;+X,+---+X,)~N(0,1)



Ly ~N(1) ,i=12,--16

3 Z@Yj - (16)

1I=1
X+ X, +---4+ X,
\/Y12+Y22+---+Y1§

i(X1+X2+---+X9)
_ 3x4 TNZERY ~1(16)
>(s%)

| 16

AT




1. Xq Xy Yl""YS ’ ﬁ%ﬂﬁlga'é% X *ﬂ Y,
X ~ N(10,4),Y ~ N(20,4)

10 2

Y (X; —10) /10

i=1

10 2
> (Xi=X) /19
F, =" =1

" (Y, ~20)2/5 Ly
2,(¥Yi =20 >, -Y)?2/4

1=1

off

# P(F,>b)=0.025 Ml b=

= P(F,<a)=005 Na=




2. B XA G2 BIRRER X X ... X HIREAIME
FIREA 72 BUUHRASN LA X 5 U

Xn+1—§~ (Xn+1_y)2 _
o n+lge
n
Y=Xn+1—X n




