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9
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1 E(X+Y)=FEX)+ E(Y)+2Cow(X, YY)t

Bernoulli(0.2) <,
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EHT X
@ 5

s}

=

>
3.

1

i

gel

==



14, olg= 45 FA7F AR x¢} vo AggEREEo|t F & 7t A= d o o2 F A F2 A
£
Y\ X 0 1 2 p(y)
1 h 0.15 b 0.3
3 0.07 &25) 0.28 0.7
plx) 0.1 0.5
@ p(1,1)=P(X=1,Y=1)=0.15°|t}.
@ FEFLANA x=19 HLHE AT y=19 HIHE AL A2 ZHo|t}
@ (7hell &gk &2 0359t
@ (ol gere FEL (.140|t}
A @ = (ol &2 =2 0.12
15. &8 X7 AFEE N9,100)S a0 & o g ZAGAA 507019 FSAZ o] FoR e gE
(X1, Xy o Xp)= BY9F= W02 AT 3kAb o] o) FA F(estimator) T SHHE BEBL
_ X +X, -+ X _
= 250 Vo Algdtd sg 2Ry H B(XN)E A7l BAE: X, ~ i.i.d N(9,100))
@ 1 @ 3 ® 9 @ 10
= A ©
Zol: FEHST X7 AFEZE BEEE B(X)=9%. E(X)=EX)=9
16. 1591 A9 #EstS Var(X)E Griglrp
@ 2 @ 5 ® 3 @ 20
= X‘]% @
Zo|: Var(X)=100, Var(X)= Var (X) ﬂ—Q
n 50
17. 1581 EA9F #dste 2T B4k Var(X))S FAsH7] 918 357 FH(unbiased estimator)q] FE-4F
50 o
d(x,— X)*
2_ =1 = AlE2sH0H He Apkeldre
S T A8 B(S?) 2 LOFel s
25 50 200
@ 3 @ EN @ 100 @ 3
=AY @
o). §%0| Var(X)Q 2BHF=F2M0/2tD 3IR2CE2 F(5%) = Var(X)=100Y
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27. ATHsta ATl A AR Bo SIS ALY F BRFFANLS TRk Bk BEEAAL 1A
ZHoli 95% ABSEN FHLAe] A/E 05AZ0E SelE drh Be oA HES

O 59 @ 159 @ 50 @ 1029
= A @  Eol: FHLAT} 2,9 - 0/ Vn=1.96 - 1/V/n °1EE 0.5=1.96//n 1A

n=1(1.96/0.5)*> = 15.37

28. Al%ﬂﬁﬂ%ﬂ 17”-“4 s %éﬂl%cﬂig 2R3t uA} st X EHEA) $3000]) 1 99%2] Al E| A =4 3b

D 3382 @ 629 ® 87 @ 107
A @ = 2L 25— 258 300 ol o] gko] 757} HHW 5 (%5300) ~ 107

29. of®l FAFIHE0] 5%9) FolFEA Z14dud, I AT

D 1%2] FFFAAE EA 7]2E Aol
@ 1% FFFAME HtEA N14EH A && Zot)

@ 1%2] FosFolMe HaaAe B asi

@ 1% §95F slME N1Z4EA 282 ¢ex & & gk

B @ = 5% FI5ENA F1AHUTE AL pgro] s%nth Arhs olnl. o] w pgho] 1%HTh LA of it

¢ % 9.
30. $AF HRAAANA et 5 gt R UF HYOE §4 2e A
D ARl §2IE ol A4 LFE AF eFT Bk
@ AAHOIT ARl §4 @ W ol /14T HES ovFh
® SAH AN A2F LR FEL folFEol Bk
@ YWHOE A1F 27 FEE FolA AF 97 FEol Sk
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31 of® BAH AN ARl 5% FAFFANA 71AHA Gk ool U HHOE Y AT AL
D AR7HEol %g HERT 7Pl RS HEol o Atk

@ A2F 279 FE°] 5%HT At

@ AIF 0o FBL %I & 0 AT/ BHtks FEE 2A% Aot
D FAFEL I%E A= F5Ee /14HA e Holh
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O EEZHUAE Z2W student-tEEE o]-g3th
@ AF7HEC] p=10, F7HEC] p=1001H FSHLEES AHEgth
@ AF7HEe] p=10, F7HE0] p> 1049 w 7149 ARG 2 Folt}
@ ARIIAE0] =10, hG7Ho] u< 10 HolB 2 RE AE EEFPFAT} rold p-ghe P(X< 1)0]
o}
A

33. AAstn sty PG = AEA LS vl Jd Erbae] 25 A3 . A9 @i AE 3E )
Z0] 30/lETE Athe g SA7F S "otk 7k E7AE vl LA AlFo|t) o] A= A
SAS B Ue ol zgNA AEZAS 7HEAAS AFAT o)W zde HAAFA T At vl g =
2Y7E p & u), AFAEE =30, HR7HEE 1> 30018 3t 7HE S AEA =3 30Y B9 AN
o A9 AFEAE RRoAl RS SR EY, M E7k27F wiroll Aoha S i 34590 7 E7lAE HE
Aolgl F3tAt) ol& Tl p-ak= At By 3%t U the T 24 e AW
O A7) 7142 w) 7Hd E7k27) vl 3= Aol
@ FE F7]+= 300t
@ p-#S BHo] 3459 w FEYFo] 30RT F FFEolt)

@ 5%° fFolgEe® /S Ao AFHELS 71442 Aol

A

Fol: p-atS B o] 30¢ w ZTEPo] 45K F FE

34, REZFHF AEA YA Lo AFEILE g2 pAdoA FES 167 Bo} FERHF 7t gRFZHA}
of @ AgSATY 242 529 47h USkeh AT Hy: =502, DML Hy: < 502 §AH A4
S 3t @ o ojd fojsFolM AFMEE NI
D 1% @ 5% @ 10% @ oW froFzonT 7175 A] et
A @
Zol: xR go] sonth Z2 JAXH o] AA vhehok 714 AA L AAl EEP o] sorth A vgten
2, o foFFORE /)2EA 2
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Part IT [Z0] FAl]

% The AR tae] 2ulE e FAdl FeAL.

kel

oj® 3 MZ wfjukel A A, B, ¢oll thate] A A0 235
_I}_ﬁ]—ﬂ.‘f_ 7é"r 7
s

Uom 29 ks, AR ol 8= AUt U od 39 #
: .6, P(AUBU O)=1°]2}a gt}

-

A3
1o
=

plz)=P(X=2x) 0.3 0.4

0.3 1

(b) FEHST X9 7Hgt plx]9 B4 V(X)E FEHAIL

hud

E[X]=2, V(X)=0.6
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2. BEFZNA AR 4, Bl Hete] vt 22 &80 <A A

P(A)=04, P(B)=04, P(B|A)=0.5
(@ T WS A9 AGSERE stk A7) A dAS-EMarginal Probability)v FHSEC|ZIE S}

B B¢ A9 AgE
A 0.2 0.2 0.4
A€ 0.4 0.2 0.6

B2 3ATE 0.6 0.4

(b) A Al EgE= ARyt DA 59 ghe F1

L 3A e A BAEE 09 e T HBASE
o shA e A pol EHEE Anh WS 208 g Fa, 2%A e Anh B 109 gE F

R =
SEHMTE v oA o X9 vo AR ERERE Ak

Y X 0 5
10 0.2 0.2
20 0.4 0.2

© (b)) AYSFELERE o831 X% v PAFERERGUIELET AY3hek

=176 ©
T 0 5 Al
plz)=P(X=12z) 0.6 0.4 1
Y 10 20 Al
ply) =P(X=y) 0.4 0.6 1

(e) FEWHT 79 FEWHST Xv Z7=3X+29 A Aoty o GERSF 79 Fy B4 2 SEHST X9}
SEHS 79 FEAS Pt @k o 7| YsteEk
E[Z] V(2) COV(X,Z)
8 54 18

= Zo|: B(2)=3E(X)+2, V(2)=3*V(X), COV(X,2)=3COV(X,X)=3V(X)

_12_



3.0, 5, 1022 FAE 7€0] YT HIEE 7Y ZHTNA 2709 &S &

() EEHF(X)o] 759 FELS dnllr}

= Fol:

i=12¢°l o 3 xe{0510k0l22 £ A9 HEA 2

2 =1{(0,0),(0,5),(0,10),(5,0),(5,5),(5,10),(10,0),(10,5),(10,10) } .

X, +

.?.

o] uf ?(leXQOIEi Pr(X=0)=1/9, Pr(X=25)=2/9, Pr(X=5)=3/9,

Pr(X=10)=1/9¢. °|& ZEEZEE T},

€

X 7.5 10

o
o
&
3}

Al

Pr(X) 1/9 2/9 3/9 2/9 1/9

1 1 1

E(X)=0><§+5><§+10><§=5
Var(X) = (0—5)2 X 4 (5—5)2 x 4 (10— 5)2 x == 2V

3 3 3 3
mebd B(X) = B = 5, Var()_()ZVWT(X): 0 .a=2g9,

_13_
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shel b
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=

B
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pu

estimator)

> Z0J:
21 7 & (unbiased
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N
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Aol obd.
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ey
]

(b)_a)°ll A2

Hepo] FARH O Jbg Tk 23 1 <Hv

=
T

kil

& o

3

r(X)

i E(X)ol o

Var(X) =

VS.

Var(X)

X7} XRth #4to] o}

© 71 A 7 F4F T =

> =0l
Var(X) =

5] 713kt

A Zber

=
e

[e}

> Zol:

T

fse]

5

22

el
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5. ZREZANA Fol= oo ol AFEELE 21 Hito| 125U A 0|3 FFHA= 1.2 0]t} thg A&
&3t}

() Y= 3 Fojo] Aol 1AA A 131A] Abe]d &HE22

= Zo|:

Folo] dolg Xt HE X~ N125,1.2%)0lt 7= 222 el AtstE ol g3

Pll1< X< 13)

P(—1.25<2<0.42)= P(Z<0.42)— (1— P(Z<1.25))
0.6628 — (1 —0.8944) = 0.5572

A 0.5572

(b) B2 $0 £ 2 Hol= WRST UrAE Yo AT & Utk Yo2 AT F e Folel nlgol
80%7F =2 Fof Qoo 71EL AITH, HAT & glE Fole Ha ol Anjelrk

= FoJ
P(X>1z,)=08% 2,5 3= BA. & P(X<z,)=0.29 2,5 734 It} 9 a9 22 F73=E o] g3t

xo—12.5
P(X<x0):PZ<20:T =0.2

olojof Ft}d TIHH 2,7} SFOIEE P(Z< z)=1— P(Z<—2,) S °]&dfoF 3t} P(Z<—2,)=0.8

o o] L} A THEE

o

=
— 2=

2o =— 08492 & & Atk WAz, =12.5+1.2 - (—0.84) = 11.492

_L/
s
o
g

A 11.492

© 2 ARE antelel 18 Gob Yoz AL S ek ol W Yo IATKE ofel Qolel Batel 132

= Fo|:
4rigle] HFE  xek s olE ®EEO b 49 EEPFOE mdo] HJFEITE wE o

X~ M12.5.(1.2/v2))= N(12.5.0.62)°] Bt} Z

13—12.5

P(X> 13):P(Z> 06

): P(Z>083)=1—P(Z<0.83)=1—0.7967 = 0.2033

A 0.2033
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(a) BZs Y= skt Bks Wl I 22 FAVE 100go1A 140g Aol EHE-2
A 0.6826 =2 68.26%
Zo]: f71% 22 119 FAES xg s X ~ N(120,20%) 0] B8 AFEE Y& 2= (X—120)/200.8 FH

100 —120 140 —120

P(100<X<140):PT<Z< 50

=pP(-1<z<1)=2P(0< Z<1)
=2(P(Z<1)—0.5)=2(0.8413—0.5)
=0.6826

(b) StFEFANME SstE e 22 F2 B E fs & 77 oo @dte dvista, 1 UmAs v A

O gt} EskE s 2o wiEo] A A 2 0%t HES st g o3

(U )

Eol: P(X>2)=0.9¢ z& zod At 9 (a)9 A FstE o]&3stA

z— 120
20

P<Z> )=0.9
oY FEAFEEZTNAM P(Z<1.28)=0.9°22 P(Z7>—1.28)=099S & £ Jr}. wakA
(x—120)/20 =—1.28°]o]oF 3} z=120—1.28 - 20 = 94.4°|T},

(c) ¥R DZE Ml Eo] FevE EAs)e %
o] 2z Feju]e] A7} 460g ©]5tY FEL? (I E:
HFAE 115g o)3te]ojof gttt

B (0)F FASNL BE GLS BRI T w9 4715
1:1—

& ] o] FA7F 460g olstold Fer]e] @2 174

Zol: a7l9] HEE WoLS W 1 Wo] 115 oJakd FES Falof vk B A7) 4Y wf BEFF X&

=

X~ N(120,(20/ v/4)?) = N(120,10%) 2] EXE @222 7= (X—120)/109 AF3E o] &3td

P(X<115)=P(Z<—0.5)=1—P(Z<0.5)=1-0.6915=0.3085

_16_



7. BABoRYE Beow FFse XRo| A7)} 25709 HES ANE HEFFHX)e] 200083 8. o] 1
g mAwe] SEusel tal X~ N(u16)elekn 7w

(@) FEHR(X)E o183k AR Ho p=p, =09 U3l BAFAFE 78 F 5% o524 B4steh
<RE>o] Q= HE ol§IHAL.

- =

X B
Zol. R Hostol A AREAZ 7= — 0= 2= 0 550 o uj sy AREAG 7,0 A BEYTFE

o/vVn  4/5
M2 ghelm, I kel folaE 5% YA (critical value)?] 1.96XT A02 AFIMES 717+

5]
it

(b) AF7H Ho: p< 0, HEZHE Hao p> 0243 & 1] p-gte Aulolr}y <HEso] gl HE o] 83hA 2.

Zol:
X— _

o _2-0_,¢
a/Vn 4/5

= p-# Pr(Z>25)=1-Pr(Z< 2.5)=1-0.9938 = 0.0062 .

ZO:

_17_



8. &M X7/ AFEE NG3,9)S t2ta Ak a3 T A 10719 BEZXE o] FojR

f](Xi—X)Q
X)) TASAT B2k olgd B o] gate] AR FAHY 1= "1 m
u g FAHY HA4 F(LY)S T3tk
Fo]
EX)=3, Var(X)=9
>\ . Var( )7 9
EX)=EX)=3, Var(X)= 0 0
-2 — —.\\2 9 99
EX) = vVar(X)+ (X)) = T 3% = <0
E(L% = 1016 Le(sh)+ B(X) = 1016 Lyar(x)+ (X)) = %x9+ %: %: 18
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Part III [7d A% A
& Md 5 F S S8 R AdsiAL. (& 103)

# ZAIFA SN A B

]
or

o+
Y
Ki

~

n.

D
4

nl
4

ol
<k
B
1]
o

Uk

e

LR 25 2F

(Probability Density Function)
A (Efficiency of an Estimator)

(Law of Large Numbers)
(=X

=/
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3. EEE¥H

(Pr(z<2)=0(2), Z~ N0, 1)

BEESEZHE

2 0.00 | 0.01 | 0.02 | 0.03 [ 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09
0.0 | 05000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 05279 0.5319 0.5359
0.1 | 05398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 | 05793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 | 06179 06217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 | 06554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7128 0.7157 0.7190 0.7224
0.6 | 07257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 | 07580 0.7611 0.7642 0.7673 0.7704 0.7734 07764 07794 0.7823 0.7852
0.8 | 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 | 08159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 | 0.8413 0.8438 08461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 | 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 | 08849 0.8869 08888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.3 | 09032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 09177,
1.4 | 09192 09207 09222 0.9236 09251 0.9265 0.9279 0.9292 0.9306 0.9319
15 | 09332 0.9345 09357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
1.6 | 09452 0.9463 09474 0.9484 0.9495 0.9505 0.9516 0.9525 0.9535 0.9545
1.7 | 09554 09564 09573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 | 09641 09649 09656 0.9664 09671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 | 09713 09719 09726 0.9732 09738 0.9744( 0.9750 50.9756 0.9761 0.9767
20 | 09772 09778 09783 0.9788 0.9793 09798 0.9803 0.9808 0.9812 0.9817,
21 | 09821 09826 09830 09834 09838 0.9842 0.9846 0.9850 0.9854 0.9857|
22 | 09861 0.9864 09868 09871 09875 0.9878 09881 0.9884 0.9887 0.9890
23 | 09893 0.9896 09898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
24 | 09918 09920 09922 0.9925 09927 0.9929 0.9931 0.9932 0.9934 0.9936
25 | 09938 0.9940 0.9941 09943 0.9945 09946 0.9948 0.9949 0.9951 0.9952
26 | 09953 0.9955 09956 0.9957 0.9959 0.9960 0.9961 09962 0.9963 0.9964
27 | 09965 09966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 09973 0.9974
28 | 09974 09975 09976 0.9977 0.9977 09978 0.9979 0.9979 0.9980 0.9981
29 | 09981 09982 0.9982 0.9983 09984 0.9984 0.9985 0.9985 0.9986 0.9986
3.0 | 0.9987 09987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
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[EA2]t-2XE

P{T 2t} =q ;
tiq.' v
A5 nE q

¥ 0.4 0.25 0.1 005 0025 001 0005 00025 0001 0.0005
1 0325 1.000 3078 6314 12706 31.821 63.657 12732 31831 636.62
2 0289 0816 1.886 2.920 4303 6965 9925 14089 23326 31.598
3 0277 0765 1.638 2353 3.182 4541 5841 7453 10213 12924

4 0271 0.74] 1.533 2132 2776 3747 4604 5598 7173 8610

5 0.267 0727 1476 2015 2571 3365 4032 4773 5893 6.869

6 0265 0718  1.440 1943 2447  3.043 3707 4317 5208 5959

7 0263  0.711 1415  1.89% 2365 2998 3499 4020 4785 5408

8 0262  0.706 1397 1860 2306 2896 3355 3833 4501 5.041

9 0261 0703 1383 1.833 2262 2821 3250 3690 4297 4781

10 0260 0,700 1372 1812 2228 2764 3169 3581 4144 4587
11 0.260 0697 1363 179 2201 2718 3106 3497 4025 4437
12 0259 0695 1356 1782 2179 2681 3.055 3428 3930 4318
13 0252 0694 1350 L7710 2160 2650 3412 3372 3852 4221
14 0258 0692 1345 1761 2.145 2624 2977 3326 3787 4140
13 0258  0.691 1341 1.753 2131 2602 2947 3286 3733 4073
16 0258 0690 1337 1.746 2120 2583 2921 3252 3686 4.013
17 0257 0.68% 1333 1740 2110 2567 2.898 3222 3646  3.965
18 0257 0088 1330 1734 2101 2552 2878 3.197 3610 3922
19 0257 0688 1328 1,729 2093 2539 2861 3174 3579 3883
20 0257 0687 1325 1725 2086 2528 2845 3153 3552 3850
21 0.257 0.686 1323 1721 2.080 2518 2831 3135 3527 3819
2 0.256  0.686  1.321 1717 2074 2508 2819 3119 3505  3.792
23 0256 0685 131% 1714 2.06% 2500 2807 3.104 3485 3767
24 0.256 0685 1318 1.711  2.064 2492 2792 3091 3467 3745
25 0.256 0684 1316 1.708 2.0600 2485 2787 3.078 3450 3.725
26 0256 0684 1315 1706 2.056 2479 2779 3067 3435 3707
27 0256 0.684 1314 1.703 2,052 2473 2771 3057 3421  3.690
28 0.256 0.683 1313 L1701 2048 2467 2763 3.047 3408 1.674
29 0.256 0.683 1311 1699 2045 2462 2756 3.038 339  3.659
30 0.256 0.683 1310 1.697  2.042 2457 2750 3030 3385  3.646
40 0255  0.681 1303 1684 2021 2423 2704 2971 3307  3.551
60 0254 0679 1296 1671 2000 2390 2660 2915 3232 3460
120 0254 0677 1289 1658 1980 2358 2617 2860 3160 3373
o0 D233 0674 1282 1645 1960 2326 2576 2807 3.090  3.29]
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P(X>46)=P(Z=>

1—10.9928 = 0.0072
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RS AdrEe 77 I Foltk. Seign sHYE0] 17Ul "= &aFFe] &
& A Atk 10078 9] SAelA AEEAME o HUY FFe] BEH o] 216102k

N

. =
TE AT R 7] 1002 FAFRAE H L8l LSl shak
(@) T ARE ol gste] Sdtistu Y50 F3 LFAHF] P2 95% A FFEL 2 FAHst e (A3

Z9]: 2.16+1.96 0£:2.16i0.12544.
V100

A [2.03456, 2.28544]

(b) SFHEE AT < AASHY olug W Sdtstn s £ AF4n|Fo] 2ol FAs= W
W, AWz w4 2ol oplgta FASA Q) ol u e Al S AR, AN x wge] F
A5 7R 8l Fo5F 5% 7MEHA4 S ste stk gttty S 9 AFANFS 48
shal oo Wl e Adeh (JAAZE A8 A o mF AHojgt)

AF7HE: p=2 g A7 =2

AR 1.875456, 2.12544

ARopael 717 % 7|z,

Tatodet. EF ATl 1% FrolFEH 10%2] froFEolA 714EEA] on

) ¢ 7HaAAANA p-ahe T
uhsiet,

A p-gk: 0.0124
1% ool 71484 et
10% ol 7123k

8. & AfExs MEc BN 16719 F&s FE5to] & 2
A ee A5EE, ov A5H AH(F BEIIDE VT

d5H M | r—z | (@—z)
1
2

TA A

15
16
A 240 0 2160
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(b) =H7 poll thete] AF7HE gd7HE S o3 2ol FiL 10%9] FofFEolA 7HEd4 S sk ok
Hy: p=10, H: p>10
@ o] oW HASAZF

X-10
12/ V16

o oj® BXE w2l (RReW AHEE Beok )
]_

(c) ol¥lell= 2HT poll thsto] AR/ d7bd S a3t 2ol FaL 10%2] fFolsEolAM 7HaAg2e st
gt

DO ZAA A +FZRE Fxdte] TEFF X7 AW 210U o AFIHEE 71A 5ok stEAE Ao Q.

= A X> 15.256, X< 4.741

@ @A 77 e ol&ste] AT 714 o7& st

hul

= Ag: 71248 gt
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