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X � ���+���I�� �X��� �I�

W (X < 0) = 0 � �� µ = E(X)
:������I�$�����V���?�

W (X > 2µ) ≤
1
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<&:�Î�± � �I������ªI�Ê�V���Ï���I�� �X� X � �I�
µ = E(X) � �� σ2 =

¼Ð�C±
(X) Ñ� «;��CÒ�

�R�$�
W (|X − µ| ≥ 3σ) =

1

9

�Á´��
W (|X − µ| ≥ 5σ) = 0.04
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MX = {−1, 0, 1}
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X � �� Y � ���G�$���$��´����»¯2����ÅR«¬ªI�?�8�

f(x, y) =







x + y 0 < x < 1, 0 < y < 1
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�R�$�  � � ��� �K� �����V���È�&���ÏØ©�C��!�&� ³ ¨e�����Ó¾$«¬�

X � �� Y
:

�Á´��»�V�I��
X � �� Y

� � ��« ³ ¨w� � ��� ��³ ¨�� � �w�C´!¨wÙC�!�?�I�VÔ
� ³ �  ��±�� ³ ¨!����Ê�V���

W (X + Y ≤ 1)
:

B:�Ú«¬±�� � ����� � �!�Û¾$«¬� HÆÜ8ÝßÞ �
�R�$�  ��±�� ³ ¨!����Ê�V����à°«8¾

(X,Y )
:
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ρXY
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Y
´����OÄ!�?ªI� ³ ¨ X � ��Ó¾$«¬�

X
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µ1 = 3 Ñ µ2 = 1 Ñ
σ2

1 = 16 Ñ σ2
2 = 25 � �� ρ = 3

5
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�R�$�

W (3 < Y < 8)�Á´��
W (3 < Y < 8|X = 7)� ³ � W (−3 < X < 3)�\�w�
W (−3 < X < 3|Y = −4)
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X � �� Y � �������é´!�I¾?�C±��¦�C�Û�«¬± � �CªI¾$��±������IªI� � �I�ê�!���ßÉr�C±_� � ������±��

µ1 = 5 Ñ µ2 = 10 Ñ
σ2

1 = 1 Ñ σ2
2 = 25 � �� ρ > 0

:�@â���!�
W (4 < Y < 16|X = 5) = 0.954 Ñ ¯2�����?±�«¬Ò�� � ���C�!�

ρ
Ô
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�

µ =

∞
∫

0

xf(x) dx =

2µ
∫

0

xf(x) dx +

∞
∫

2µ

xf(x) dx

≥

2µ
∫

0

xf(x) dx + 2µ

∞
∫

2µ

f(x) dx

≥ 2µ

∞
∫

2µ

f(x) dx = 2µW (X > 2µ)
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<&:ED¸ªIªI�$� � ���I�+�
pX(−1) = pX(1) =

1

2k2
Ñ pX(0) = 1 −

1

k2
Ñ k > 0

=⇒ E(X) = 0 Ñ ¼Ð�C±
(X) =

1

k2

W (|X − µ| ≥ kσ) = W (|X| ≥ 1) =
1

k2
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Dichte von (X,Y)

�R�$�
f1(x) =

1
∫

0

(x + y) dy = x +
1

2
, 0 < x < 1

f2(y) =

1
∫

0

(x + y) dx = y +
1

2
, 0 < y < 1
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f(x, y) 6= f1(x) f2(y)

� ³ �

W (X + Y ≤ 1) =

1
∫

0

1−x
∫

0

(x + y) dy dx =

1
∫

0

[

x(1 − x) +
(1 − x)2

2

]

dx

=

1
∫

0

[

1

2
−

x2

2

]

dx =
1

3

B:��R�$�
E(X) =

1
∫

0

x

(

x +
1

2

)

dx =
7

12
� �Vµ �K� ����±����?�

E(Y ) =
7

12

E(XY ) =

1
∫

0

1
∫

0

xy(x + y) dx dy =

1
∫

0

1
∫

0

[

x2y + xy2
]

dx dy

=

1
∫

0

[

y

3
+

y2

2

]

dy =
1

3

¼v��± ��³ ¨!����´ � �!� �_� �C���$� à°«5¾
(X,Y ) = E(XY ) − E(X)E(Y ) =

1

3
−

49

144
= −

1

144

�Á´��
E(X2) =

1
∫

0

x2

(

x +
1

2

)

dx =
5

12
� ¼Ð�C±

(X) =
5

12
−

49

144
=

11

144

�Vµ �K� ����±����?� ¼Ð�C±
(Y ) =

11

144

ρXY =

à°«8¾
(X,Y )

√ ¼Ð�C±
(X)

¼Ð�C±
(Y )

=
− 1

144
√

11
144

11
144

= −
1

11

À � ³ � f(y|x) =
f(x, y)

f1(x)
=

x + y

x + 1/2
, 0 < y < 1

Ø¸���?±�� ��� ��«¬� � Å � �!×;����«¬�º¾$«¬�
Y

´����OÄ!�?ªI� ³ ¨ X
�

E(Y |X = x) =

1
∫

0

yf(y|x) dy =

1
∫

0

y(x + y)

x + 1/2
dy =

3x + 2

6x + 3
, 0 < x < 1

Ø¸���?±�� ��� ��«¬� � Å � �!×;����«¬�º¾$«¬�
X

´����OÄ!�?ªI� ³ ¨ Y
�

E(X|Y = y) =
3y + 2

6y + 3
, 0 < y < 1
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Regressionsfunktionen

x

y

E(Y|X=x)

E(X|Y=y)

>&:��R�$�
W (3 < Y < 8) = Φ

(

8 − 1

5

)

− Φ

(

3 − 1

5

)

= 0.2638

�Á´��
E(Y |X = 7) = 1 +

3

5
·
5

4
· (7 − 3) = 4

¼Ð�C±
(Y |X = 7) =

(

1 −
9

25

)

· 25 = 16

W (3 < Y < 8|X = 7) = Φ

(

8 − 4

4

)

− Φ

(

3 − 4

4

)

= 0.4401

� ³ � W (−3 < X < 3) = Φ

(

3 − 3

4

)

− Φ

(

−3 − 3

4

)

= 0.4332

�\�w�
E(X|Y = −4) = 3 +

3

5
·
4

5
· (−4 − 1) =

3

5

¼Ð�C±
(X|Y = −4) =

(

1 −
9

25

)

· 16 =

(

16

5

)2

W (−3 < X < 3|Y = −4) = Φ

(

3 − 3/5

16/5

)

− Φ

(

−3 − 3/5

16/5

)

= 0.6431
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è&:
E(Y |X = 5) = 10 + ρ

5

1
(5 − 5) = 10 �

¼Ð�C±
(Y |X = 5) = (1 − ρ2) · 25

W (4 < Y < 16|X = 5) = 2Φ

(

6

5
√

1 − ρ2

)

− 1 = 0.954

6

5
√

1 − ρ2
= u(1+0.954)/2 = u0.977 ≈ 2 =⇒ ρ ≈

4

5

2 ¢4365M§ �����¡��7!�C×;���¡Ø¸� ³ ¨!� � �!�ê��±��?�I´!�
ρ = 0.7990
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