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�! (30©, z�K3©) W�K½üÀK, �Y�±���3Áòþ.

(1) � P(A) = P(B) = 0.4, � P(B|A) + P(B|A) = 1, K P(AB) = .

(2) `¯�<���qþ!�M1, `�
101g, ¯�
100g, K`�Ñ��¡gê

'¯õ�VÇ´ .

(3) ��ÅCþ X ��Ý¼ê� f(x) = 2
π

√
1− x2, x ∈ (−1, 1). é?¿ x ∈ (−1, 1),

e3^�X = xe, �ÅCþ Y �^�©ÙÆ�

P(Y = −
√

1− x2) = P(Y =
√

1− x2) = 1/2,

K Y ëY.�ÅCþ, (X, Y ) ëY.�Å�þ. ( )

(A) ´, ´ (B) ´, Ø´ (C) Ø´, ´ (D) Ø´, Ø´

(4) 3ü �� {(x, y) : x2 + y2 ≤ 1} þ�Å�ü�:, ±�ÅCþ X L«§��m

�ål, K E(X2) = .

(5) � X1, X2, · · · , Xn ���ÕáÓ©Ù��ÅCþ, �þÑlëê� λ > 0 ��ê

©Ù. P X = 1
n

∑n
i=1Xi � Φ(x) �IO��©Ù¼ê, Ké?¿ x ∈ R, k( )

(A) lim
n→∞

P
(√

n
λ

(X − λ) ≤ x
)

= Φ(x) (B) lim
n→∞

P
(√

n
λ
(X − λ) ≤ x

)
= Φ(x)

(C) lim
n→∞

P
(√

n(λX − 1) ≤ x
)

= Φ(x) (D) lim
n→∞

P
(√

nλ(X − 1
λ
) ≤ x

)
= Φ(x)

(6) � X1, X2, · · · , Xn ´5gIO��oN�{ü�Å��, � 1 ≤ m < n, K�~ê

c = �, ÚOþ c (
∑m

i=1Xi)
2/
∑n

i=m+1X
2
i Ñl F ©Ù.

(7) �X1, X2, · · · , Xn ´5g��oNN(µ, σ2) �{ü�Å��, Ù¥ µ �®�~ê,

P X Ú S2 ©O���þ�Ú����, Ke�ÚOþ¥� X ØÕá�´( )

(A)��IO� S (B) 1
n

∑n
i=1(Xi −X)2 (C) 1

n

∑n
i=1(Xi − µ)2 (D) X1 −X2

(8) � X1, X2, X3 ´5g��oN N(µ, σ2) �{ü�Å��, Ke�ÚOþ¥, ( )�

µ �Ã �O�����.

(A) 1
2
X1 + 1

3
X2 + 1

6
X3 (B) 1

3
X1 + 1

3
X2 + 1

3
X3

(C) 1
5
X1 + 2

5
X2 + 2

5
X3 (D) 1

7
X1 + 2

7
X2 + 3

7
X3

(9) é���oN N(µ, 100) �þ� µ ¦�&Y²� 95% ��&«m, e�¦Ù«m

�ÝØ�u 4, K��Nþ n ��A� .

(10) b�u�¥, 3wÍ5Y²α = 0.05 ee�b� H0 ��É, ù`²( )

(A) k¿©�ndL² H0 ´�(� (B) vk¿©�ndL² H0 ´�Ø�

(C) k¿©�ndL² H1 ´�Ø� (D) vk¿©�ndL² H1 ´�(�
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�! (20©)� X1, X2, · · · , Xn ���Õá��ÅCþ, �þÑl U(0, 1) ©Ù. P

Y = min{X1, X2, · · · , Xn}, Z = max{X1, X2, · · · , Xn}.

(1) Áy²: é?¿~ê 0 < y, z < 1, k

P(Y ≤ y, Z ≤ z) =

{
zn − (z − y)n, y < z;

zn, y ≥ z.

(2) |^þã(J, Á¦�ÅCþ Y Ú Z �éÜ�Ý¼ê f(y, z).

(3) 3 Y = y ^�e (0 < y < 1), Á¦ Z �^��Ý¼ê fZ|Y (z|y).

(4) e n = 2, Á¦ Y Ú Z ���� Cov(Y, Z).

n! (15©)��ÅCþ X, Y Ú Z �pÕá, �þÑlëê� 1 ��ê©Ù. P

U =
X

X + Y
, V =

X + Y

X + Y + Z
, W = X + Y + Z.

(1) O��Å�þ (U, V,W ) �éÜ�Ý¼ê.

(2) �ÅCþ U, V ÚW ´Ä�pÕá? �y²\�(Ø.

o! (15©)�,«���¦^Æ· T �©Ù¼ê� F (t) =

{
1− exp{−( t

θ
)m}, t ≥ 0;

0, t < 0,

Ù¥ m > 0 �®�ëê,  θ > 0 ���ëê. �Å� n �ù«��, ÿ�§��Æ

·©O� T1, T2, · · · , Tn. P g(θ) = θm.

(1) Á¦ g(θ) �4�q,�O ĝ(T1, T2, · · · , Tn).

(2) þã�O´Ä�Ã �O? �y²\�(Ø.

Ê! (12©)²�þN�,®���èx¤cIfz©¨óÈ�gêÑl��©ÙN(72, 62).

yÿ� 16 ~¤cIfú5Y¥Ó�ö�óÈ²þ 67 g/©¨, IO�� 7 g/©¨.

¯3wÍ5Y² 0.05 e, ù+�öz©¨óÈ�gê(b��Ñl��©Ù)Ú�~<

kÃwÍ5�É? (�¦éþ�Ú��Ñ?1u�.)

8! (8©) ¥I�ÆEâ�Æ 2019 ?��#)\Æ�Á¥, ,Æ�ü��?�=��8�

�¤1(l$�p)<êXeL¤«:

�g I II III IV V VI ÜO

�� 8 27 10 6 8 6 65

�� 15 25 8 7 6 4 65

·�UÄ@�ùü��?�=�Y²����? wÍ5Y²�� α = 0.05.

N¹:

Φ(1.645) = 0.95, Φ(1.96) = 0.975;

t15(0.025) = 2.131, t15(0.05) = 1.753, t16(0.025) = 2.12, t16(0.05) = 1.746;

χ2
5(0.95) = 1.145, χ2

5(0.05) = 11.071, χ2
15(0.975) = 6.262, χ2

15(0.025) = 27.488.
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ë��Y

�. (1) 0.16 (2) 0.5 (3) B (4) 1 (5) C

(6) n−m
m

(7) C (8) B (9) 97 (e� 96 ��é) (10) B.

�. (1) � 0 < y, z < 1 �, d X1, · · · , Xn ÕáÓ©Ù��

P(Y ≤ y, Z ≤ z) = P(Z ≤ z)− P(Y > y, Z ≤ z)

= P(X1 ≤ z, · · · , Xn ≤ z)− P(y < X1 ≤ z, · · · , y < Xn ≤ z)

= [P(X1 ≤ z)]n − [P(y < X1 ≤ z)]n.

2d X1 ∼ U(0, 1) =�

P(Y ≤ y, Z ≤ z) =

{
zn − (z − y)n, y < z;

zn, y ≥ z.

(2) 5¿�éÜ�Ý¼ê f(y, z) �����´ 0 < y < z < 1, ò (1) ¥éÜ©Ù¼ê

P(Y ≤ y, Z ≤ z) éCþ y Ú z ¦�� �ê, =�

f(y, z) = n(n− 1)(z − y)n−2, 0 < y < z < 1.

( XJþãL�ª�(, �vk`²����� 0 < y < z < 1, � 1–2 ©.)

(3) d (2) ��, �ÅCþ Y ��Ý¼ê�

fY (y) =

∫ 1

y

f(y, z)dz = n(1− y)n−1, 0 < y < 1.

l

fZ|Y (z|y) =
f(y, z)

fY (y)
=

(n− 1)(z − y)n−2

(1− y)n−1
, y < z < 1.

(XJþãL�ª�(, �vk`²����� y < z < 1, � 1–2 ©.)

(4) � n = 2 �, �ÅCþ Y ��Ý¼ê� fY (y) = 2(1− y), 0 < y < 1, �

EY =

∫ 1

0

2y(1− y)dy =
1

3
.

aq/, �¦��ÅCþ Z ��Ý¼ê� fZ(z) = 2z, 0 < z < 1, 9 EZ = 2
3
. d	,

dud�éÜ�Ý¼êòz� f(y, z) = 2, 0 < y < z < 1, ·�k

E[Y Z] =

∫ 1

0

∫ 1

y

2yzdzdy =
1

4
.

¤±,

Cov(Y, Z) = E[Y Z]− EY · EZ =
1

4
− 1

3
· 2

3
=

1

36
.
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n. (1) d

u =
x

x+ y
, v =

x+ y

x+ y + z
, w = x+ y + z,

�� x = uvw, y = (1− u)vw, z = (1− v)w, lJacobi1�ª

J =

∣∣∣∣∣∣∣
vw uw uv

−vw (1− u)w (1− u)w

0 −w 1− v

∣∣∣∣∣∣∣ = vw2.

d (X, Y, Z) �éÜ�Ý¼ê f(x, y, z) = e−(x+y+z), x, y, z > 0, 9�ÝC�úª��

¤¦�Å�þ (U, V,W ) �éÜ�Ý¼ê�

p(u, v, w) = vw2e−w, 0 < u, v < 1, w > 0.

(XJþãL�ª�(, �vk`²����, � 1–2 ©.)

(2) �ÅCþ U, V ÚW �pÕá. ¯¢þ, dþãéÜ�Ý¼ê�±©)�

p(u, v, w) = pU(u)pV (v)pW (w)

=�T(Ø¤á, Ù¥

pU(u) = 1, 0 < u < 1; pV (v) = 2v, 0 < v < 1; pW (w) =
1

2
w2e−w, w > 0.

o. (1) doN T �VÇ�Ý¼ê� f(t) = mtm−1

θm
exp{−( t

θ
)m}, t ≥ 0, �q,¼ê�

L(θ) =
mn

θmn

n∏
i=1

tm−1i exp
{
−
(ti
θ

)m}
.

éÙ�éê, �éêq,¼ê�

l(θ) = lnL(θ) = C − n ln(θm)− 1

θm

n∑
i=1

tmi .

òþªé θm ¦�ê, ¿-Ù�u0, ��(��é θ ¦�, (J�Ó)

dl(θ)

d(θm)
= − n

θm
+

1

θ2m

n∑
i=1

tmi = 0.

)�=��¤¦4�q,�Oþ�

ĝ(T1, T2, · · · , Tn) =
1

n

n∑
i=1

Tmi .

(2) d

E[ĝ(T1, T2, · · · , Tn)] =
1

n

n∑
i=1

E[Tmi ] = E[Tm]

=

∫ ∞
0

mt2m−1

θm
exp

{
−
( t
θ

)m}
dt = θm

∫ ∞
0

xe−xdx = θm,

��, ĝ(T1, T2, · · · , Tn) ´ g(θ) ���Ã �O.
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Ê. (1) þ��u�. H0 : µ = 72, ←→ H1 : µ 6= 72. d t u�ÚOþ

t =

√
n(X − µ0)

S
=

√
16(67− 72)

7
= −2.857,

�� |t| > t15(0.025) = 2.131, �Aáý�b�, =@��öz©¨óÈ�²þgê�

�~<kwÍ5�É.

(2) ���u�. H0 : σ2 = 62, ←→ H1 : σ2 6= 62. d χ2 u�ÚOþ

χ2 =
(n− 1)S2

σ2
0

=
15 · 72

62
= 20.417,

�� χ2
15(0.975) = 6.262 < χ2 < χ2

15(0.025) = 27.488, �A�É�b�, =@��öz

©¨óÈgê�����~<�Ó. (Üþ�Ú��ü��¡, ·��ª�@��ö

z©¨óÈ�gê��~<kwÍ5�É.

(5: XJk?1���u�, @½���±�u 62, ,�|^��� u u����(

�Y, þ��u�(J�þ¡�Ó.)

8. [Ü`Ýé�Là�5u�. �b��ü��?�=�Y²��, Ùu�ÚOþ�

χ2 =
2∑
i=1

6∑
j=1

(nnij − ni·n·j)2

nni·n·j
.

�\êâO���, χ2 = 3.1922 < χ2
5(0.05) = 11.071, �3wÍ5Y² α = 0.05 e·

�ØUáý�b�, =�@�ü��?�=�Y²��.

5


