
AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� �

�� �� � �  � ! " #$ % &

')( * +,.- /

➤

021 34 1 576 1 89 :; <)=> =? 6 8@A @ 6 B = 1C @ 6 84D =

➤

E6 51 ; 1 6 D 1 4 6 F 1 34 1 5 6 1 89 :; < =

➤

G.H 3 842I 3? D :6 6 1 D 81 B F 1 34 1 5 6 1 89 :; <)=

➤

J 8 K 1 ; @ I I ; :@ D K 1 = 8 : H 6 D 1 ; 8@ 4 6 ; 1 @ = :6 4 6L

0 @ = 1 B :6 8 K 1 81A 8 F : : < F? MON PH = = 1 3 3 QR N S :;T 4L >

U ; 84 VD 4 @ 3 E6 81 3 34L 1 6 D1XW U G : B 1 ; 6 UI I ; :@ D KW Y K @ I 81 ; Z[

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� �

�� �� � �  � ! " #$ % &ih &j  !k l

m / n- , *,po -rq U F 1 34 1 5 6 1 89 :; < 4 = @ st2u vw x v s)y wz w {t w| u y} ~ �� U � �

�r� ��� ��� � � � � � �� � � 9 K 1 ; 1 �� �� ��� � � � � � � � @ 6 B

Z N 6 : B 1 = � ��� � � �� � @ ; 1 ; @ 6 B :C T @ ; 4 @ F 3 1 =W

�N @ 6 @ ; D �� � � �� � : 5 � ; 1 I ; 1 = 1 6 8 = @ B4 ; 1 D 8 4 6 �H 1 6 D 1 ; 1 3 @ 84 :6 = K4IF 1 89 1 1 6 8 K 1 T @ ; 4 @ F 3 1 = � @ 6 B �W @ 6 B

�N 1 @ D K 6 : B 1 � 4 = @ = = 4L 6 1 B @ D :C I 3 1 81 3? = I 1 D 4 V 1 B I ; : F)@ F4 34 8?B4 = 8 ; 4 FH 84 :6 � �� ��2� � �� �� ��     9 K 1 ; 1

�2� � �� �� ��   � � � � � ��� �� � � N

➤

021 34 1 576 1 89 :; <)= @ ; 1 @ 3 = : D @ 3 3 1 B¡ y z v¢ ty£ £ v x¤ ¥u ¦¢W } u ¥ §y § t {t ¢ x t w

£ v x¤ ¥u ¦¢W w y¨ ¢ y {£ v x¤ ¥u ¦¢ :; ¦£ ¥ ¤ { v s| v© y} ¢ N
➤

U D :C I @ D 8 = I 1 D 4 VD @ 84 :6 : 5 8 K 1 ª :4 6 8 B 4 = 8 ; 4 FH 84 :6 � �� � �� � � �� �   N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� �

«2¬ ®¯ + /q Y :6 = 4 B 1 ; @ 6 1 89 :; < F @ = 1 B :6 VT 1 0 : : 3 1 @ 6 ; @ 6 B :C T @ ; 4 @ F 3 1 =>

Z N °p±²³ ´.µ²¶ · ¸@ FH ;L 3 @ ; 1 6 81 ; = :H ; K :C 1 ¹N

�N ºµ² » ¼.½ ± µ ¾.¿ · ¸@ 6 1 @ ; 8 KÁÀ H @ <1 :D D H ; = ¹N

�N Â ´.µ² Ã · ¸ :H ; FH ;L 3 @ ; @ 3 @ ;C L :1 = : Ä ¹NÅ K 1 @ 3 @ ;C 4 = 5@ 4 ; 3? ; 1 34 @ F 3 1 @ 8 B 1 81 D 84 6 L @ FH ;L 3 @ ;? W FH 8C @ ?

:D D @ = 4 :6 @ 3 3? ; 1 = I :6 B 8 :C 4 6 :; 1 @ ; 8 KÁÀ H @ <1 = N

ÆN ÇpÈ ¼.É Êµ ´´.Ë · ¸ JH ; 6 1 4L K F :; Ì : K6 D @ 3 3 = @ 6 B ; 1 I :; 8 = @ 6 @ 3 @ ;C N ¹

Í 1 @ 3 9 @ ? = D @ 3 3 = 9 K 1 6 K 1 K 1 @ ; = 8 K 1 @ 3 @ ;C W FH 8 = :C 1 84C 1 = D :6 5H = 1 =

81 3 1 I K :6 1 ; 4 6L 4 6 L 9 4 8 K 8 K 1 @ 3 @ ;C N

[ N Îµ²¶ Êµ ´ ´Ë · ¸ JH ; 6 1 4L K F :; G @ ;? D @ 3 3 = @ 6 B ; 1 I :; 8 = @ 6 @ 3 @ ;C ¸NM K 1 34 <1 = 3 :H BC H = 4D @ 6 B = :C 1 84C 1 = C 4 = = 1 = 8 K 1 @ 3 @ ;C @ 3 8 :L 1 8 K 1 ; N

M K :; 8 K @ 6 B = ÏW �W ÐW ÑW @ 6 BÒ @ ; 1 @ 3 = : 4 6 8 ; : BH D 1 B 5 :; 8 K 1 = 1 T @ ; 4 @ F 3 1 = N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB
��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� Ó

➤
Å K 1 ; 1 3 @ 84 :6 = K42I = : 5 8 K 1 T @ ; 4 @ F 3 1 = @ ; 1 L 4T 1 6 @ = @ F 1 34 1 5 6 1 89 :; <N

➤

Å K 1 I ; : F)@ F4 34 8? B4 = 8 ; 4 FH 84 :6 = � �� � �2� � �� �� ��     @ = = :D 4 @ 81 B 9 4 8 K

T @ ; 4 @ F 3 1 = � @ ; 1 L 4T 1 6 @ = w ¥£ st x t ¥£ y {} u ¥ §y § t {t xz xy § { v¢ � YR Å= � N

B

T
T
F
F

E

T
F
T
F

P(A)

.95

.29

.001

.001

P(B)
.002

P(E)

Alarm

Earthquake

MaryCallsJohnCalls

Burglary

A P(J)

T
F

.90

.05

A P(M)

T
F

.70

.01

.95

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�



AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� �

! � � &� � k  !� � & # � �� � � � �  � ! " #$ % &

➤

U F 1 34 1 5 6 1 89 :; < 5 :; 8 K 1 ; @ 6 B :C T @ ; 4 @ F 3 1 = � ��� � � �� � 4 = @

; 1 I ; 1 = 1 6 8@ 84 :6 : 5 8 K 1 ª :4 6 8 I ; : F)@ F4 34 8? B4 = 8 ; 4 FH 84 :6 � �� � �� � � � � �   N

➤

E6 8 K 1 = 1 À H 1 3W @ = K :; 8 K @ 6 B�� � 4 = H = 1 B 5 :; 8 K 1 @ 8 :C 4D 1 T 1 6 8� � � � � N

➤

U ; ; : 9 = 1 6 D : B 1 D :6 B4 84 :6 @ 3 4 6 B 1 I 1 6 B 1 6 D 1 = 8@ 81 C 1 6 8 = @ 6 B 8 K 1 ; 1 5 :; 1

8 K 1 I ; : F)@ F4 34 84 1 = : 5 @ 8 :C 4D 1 T 1 6 8 = @ ; 1 B 1 81 ;C 4 6 1 B F?

� �� � �� � � � � �   � � ��	 � � �� � � �2� � �� �� �� �    

9 K 1 ; 1 � � � �� �� �� �   ; 1 51 ; = 8 : 8 K 1 @ = = 4L 6 C 1 6 8 = : 5� 
� �2� � � � �� �� �   N

«2¬ ®¯ + /q �1 8 H = D :C I H 81 8 K 1 I ; : F @ F4 34 8? : 5 Ñ� Ò � Ð �  Ï �  �>

� � Ñ� Ò � Ð �  Ï �  �  

� � � Ñ � Ð   � �Ò � Ð   � � Ð �  Ï �  �   � �  �   � �  Ï  

� �� �� �� �� �� � �� � �� � �� � �� � � � � �� � � ���

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� �

��� � ��� � � �� � � � � � !� � � � �" � $ � #�%$ �� � �

m / n- , *,po -rq �1 8 � �&  ' �N M 1 6 81 6 D 1 = ( � @ 6 B ( � @ ; 1 w ¥£ st x t ¥£ y { {zt£ s v} v£ s v£ x| t*) v£ & +, � � ( � � ( � � &   � � � ( � � &   � � ( � � &   N

-. o¯ o /, *,po -rq E 5 � �&  ' �W � � ( � � &  ' �W @ 6 B � � ( � � &  ' �W 8 K 1 6

( � @ 6 B ( � @ ; 1 D :6 B 4 84 :6 @ 3 3? 4 6 B 1 I 1 6 B 1 6 8L 4T 1 6 & +,

� � ( � � ( � � &   � � � ( � � &   @ 6 B � � ( � � ( � � &   � � � ( � � &   K : 3 B N

0u ¥ ¥ 132 4 :; 8 K 1 5 :;C 1 ; 1 À H @ 84 :6 W 9 1 6 : 81 8 K @ 8

� � ( � � ( � � &   � � � ( � � &   � � ( � � &  

+, 5 6798 : 79; : < =5 6 < = � 5 6 78 : < =5 6 < = > 5 679; : < =5 6 < =

+, � � ( � � ( � � &   � �&   � � � ( � � &   � � ( � � &  

+, � � ( � � ( � � &   � 5 6 78 : 7; : < =5 679; : < = � 5 6 78 : < =5 6 < = � � � ( � � &   N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� �

k ?� � @ � � A�B " � �$ � B C" � � �D E� � � � A �� � F�B G$

➤

E6 @ F 1 34 1 5 6 1 89 :; < �r� �� � ��� � � �� � �� � �W @ 6 : B 1 � 
 H� � � 4 = @

} u v s v w v¢ ¢ ¥u : 5� � +, 8 K 1 ; 1 @ ; 1 6 : B 1 = � ��� � � � �JI = H D K 8 K @ 8

� � � � 
W �JI � � �W @ 6 BK L� � � �� � � � MN � �> � � 
� � 
O � �� �N

➤

021 D @ H = 1 � 4 = @ � U �W 9 1 C @ ? @ = = H C 1 8 K @ 8 8 K 1 6 : B 1 = � �� � � � � � �@ ; 1 :; B 1 ; 1 B = : 8 K @ 8 8 K 1 I ; 1 B 1 D 1 = = :; = : 5� � @ ; 1 @ C :6 L� �� � � � �� ��P � N Å KH = @ 3 = : �2� � �� �� �� �   � �� ��� � � �� ��P � � N

➤

0? 8 K 1 B 1 V6 4 84 :6 : 5D :6 B 4 84 :6 @ 3 I ; : F @ F4 34 8? W 9 1 K @ T 1 8 K @ 8

� �� � �� � � � � �   �

� �� � � � �P ��� � � � � �   � �� �P ��� � � � � �   �

� �� � � � �P ��� � � � � �   � �� �P � � � �P ��� � � � � �   > > > � �� � � � �   � �� �   �

� ��	 � � �� � � � � P � �� � � � � �   N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB
��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� Q

➤
U F 1 34 1 5 6 1 89 :; < 4 = @ D :; ; 1 D 8 ; 1 I ; 1 = 1 6 8@ 84 :6 4 5 1 @ D K T @ ; 4 @ F 3 1 � 4 =

D :6 B4 84 :6 @ 3 3? 4 6 B 1 I 1 6 B 1 6 8 : 5 4 8 = I ; 1 B 1 D 1 = = :; = �L 4T 1 6 �2� � �� �� ��   N

➤

R6 B 1 ; 8 K 1 @ = = H C I 84 :6 = :6 D :6 B4 84 :6 @ 3 4 6 B 1 I 1 6 B 1 6 D 1 @ 6 B 6 : B 1

:; B 1 ; 4 6 L W 4 8 D @ 6 F 1 1 = 8@ F 34 = K 1 B 8 K @ 8

� �� � �� ��P �� � � � �� �   � � �� � � �2� � �� �� �� �    � � Z �

➤

Å K 1 D K :4D 1 : 5 �2� � �� �� ��   5 :; @ ; @ 6 B :C T @ ; 4 @ F 3 1 � @ Ä1 D 8 = K : 9 5@ ;

D :6 B4 84 :6 @ 3 4 6 B 1 I 1 6 B 1 6 D 1 @ = = H C I 84 :6 = D @ 6 F 1 @ I I 34 1 B N

➤

�2� � � � �� ��   = K :H 3 B D :6 8@ 4 6 @ 3 3 T @ ; 4 @ F 3 1 = 8 K @ 8 B 4 ; 1 D 8 3? 4 6 �H 1 6 D 1 � N

«2¬ ®¯ + /q J6 3? Â ´.µ² Ã B 4 ; 1 D 8 3? 4 6 �H 1 6 D 1 = Îµ²¶ Êµ ´ ´Ë N �4T 1 6 Â ´.µ² ÃWÎµ²¶ Êµ ´´.Ë 4 = D :6 B 4 84 :6 @ 3 3? 4 6 B 1 I 1 6 B 1 6 8 : 5 ºµ² » ¼½ ± µ ¾¿ @ 6 B ° ±²³ ´.µ²¶ >

� � Îµ²¶ Êµ ´´.Ë � Â ´.µ² Ã� ºµ² » ¼½ ± µ ¾¿ � ° ±²³ ´ µ²¶  

� � � Îµ²¶ Êµ ´´.Ë � Â ´.µ² Ã   N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�



AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� �

� �"B � ?� �� � � �� �� � A  � � F�B G ��� �$ � B C" � � � �

U F 1 34 1 5 6 1 89 :; < D @ 6 F 1 D :6 = 8 ; H D 81 B @ = 5 : 3 3 : 9 =>

Z N Y K : : = 1 T @ ; 4 @ F 3 1 = � ��� � � �� � 5 :; B 1 = D ; 4 F4 6L 8 K 1 B :C @ 4 6 : 5 4 6 81 ; 1 = 8N

�N Y K : : = 1 @ 6 :; B 1 ; 4 6L 5 :; 8 K 1 T @ ; 4 @ F 3 1 = N

�N � K4 3 1 8 K 1 ; 1 @ ; 1 H 6 I ; :D 1 = = 1 B T @ ; 4 @ F 3 1 = B : 8 K 1 5 : 3 3 :9 4 6 L >

� @ � R 4D < 8 K 1 6 1A 8 T @ ; 4 @ F 3 1 � � @ 6 B @ B B 4 8 @ = @ 6 : B 1 8 : 8 K 1 6 1 8 9 :; <N� F � M 1 8 �2� � �� � � �� �   8 : = :C 1 C 4 6 4C @ 3 = 1 8 : 576 : B 1 = @ 3 ; 1 @ B? 4 6 8 K 1

6 1 89 :; < = : 8 K @ 8 D :6 B4 84 :6 @ 3 4 6 B 1 I 1 6 B 1 6 D 1 I ; :I 1 ; 8? � Z � K : 3 B = N�D � � 1 V6 1 8 K 1 D :6 B 4 84 :6 @ 3 I ; : F @ F4 34 8? 8@ F 3 1 5 :; � � N

☞

Å K 1 ; 1 = H 3 84 6 L 6 1 89 :; < 4 = @ H 8 :C @ 84D @ 3 3? @ D ? D 34D @ 6 B D :6 = 1 À H 1 6 8 3?

8 K 1 @A 4 :C = : 5I ; : F @ F4 34 8? @ ; 1 @ 3 = : = @ 84 = V 1 B N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � 	

# � ��� ? !� " � �� $ $ � � �  � � � #B � �B � �D

➤

U F 1 34 1 5 6 1 89 :; < D @ 6 F 1 @ D :C I @ D 8 ; 1 I ; 1 = 1 6 8@ 84 :6 : 5 8 K 1 ª :4 6 8

I ; : F)@ F4 34 8? B 4 = 8 ; 4 FH 84 :6 � { ¥ w y { {z ¢ xu¨ w x¨ u v s :; ¢} y u ¢ v =? = 81 C � N

➤

E 5 1 @ D K 0 : : 3 1 @ 6 T @ ; 4 @ F 3 1 B 4 ; 1 D 8 3? 4 6 �H 1 6 D 1 = @ 8C : = 8 � : 8 K 1 ;W 8 K 1 6

:6 3? � � � I ; : F)@ F4 34 84 1 = K @ T 1 8 : F 1 = I 1 D 4 V 1 B �4 6 = 81 @ B : 5 � � � N«2¬ ®¯ + /q � K 1 6 �� � � @ 6 B � � �W 9 1 9 :H 3 B K @ T 1 8 : = I 1 D 4 5?

� � � � � � � @ 6 B � � � � � �� � �� I ; : F @ F4 34 84 1 =W ; 1 = I 1 D 84T 1 3? N

➤

S.H C F 1 ; : 5 @ ; D = � @ D D H ; @ D ? : 5I ; : F)@ F4 34 84 1 = � ) vu ¢¨ ¢

D : = 8 : 5 = I 1 D 4 5? 4 6L 1A 8 ; @ 4 6 5 :;C @ 84 :6 � 1A 81 6 B 4 6 L YR Å= � N
➤

Y K : : = 4 6L @ L : : B 6 : B 1 :; B 1 ; 4 6 L 4 = @ 6 :6� 8 ; 4T 4 @ 3 8@ = <N
➤

Í 1 H ; 4 = 84D => 8 K 1 u ¥ ¥ x w y¨ ¢ v¢ : 5 8 K 1 B :C @ 4 6 = K :H 3 B F 1 @ B B 1 B V ; = 8W8 K 1 6 8 K 1 T @ ; 4 @ F 3 1 = 4 6 �H 1 6 D 1 B F? 8 K 1C W @ 6 B = : 5 :; 8 K N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

«2¬ ®¯ + /q �1 8 H = ; 1 D :6 = 8 ; H D 8 8 K 1 F 1 34 1 576 1 89 :; < 5 :; 8 K 1 @ 3 @ ;C B :C @ 4 6

H = 4 6 L @ B4 Ä1 ; 1 6 8 6 : B 1 :; B 1 ; 4 6L >

Îµ²¶ Êµ ´ ´ËW ÇpÈ ¼.É Êµ ´ ´ËW Â ´ µ² ÃW ° ±²³ ´.µ²¶ W ºµ² » ¼½ ± µ ¾¿

Z N U = 8 K 1 V ; = 8 6 : B 1 W Îµ²¶ Êµ ´ ´ËL 1 8 = 6 : I @ ; 1 6 8 = N

�N � K 1 6 ÇpÈ ¼.É Êµ ´´.Ë 4 = @ B B 1 BW Îµ²¶ Êµ ´´.Ë F 1 D :C 1 = @ I @ ; 1 6 8 : 5ÇpÈ ¼.É Êµ ´´.ËW @ = � � ÇpÈ ¼É Êµ ´ ´Ë � Îµ²¶ Êµ ´ ´Ë   H� � � ÇpÈ ¼.É Êµ ´ ´Ë   N

�N M4C 4 3 @ ; 3? W Â ´.µ² Ã B 1 I 1 6 B = :6 F : 8 K Îµ²¶ Êµ ´ ´Ë @ 6 B ÇpÈ ¼.É Êµ ´´.Ë N

ÆN M4 6 D 1 � � °p± ²³ ´ µ²¶ � Â ´ µ² Ã� ÇpÈ ¼É Êµ ´ ´Ë � Îµ²¶ Êµ ´ ´Ë   �

� � °p±²³ ´.µ²¶ � Â ´ µ² Ã  W 8 K 1 :6 3? I @ ; 1 6 8 : 5 °p±²³ ´.µ²¶ 4 = Â ´.µ² ÃN

[ N S : B 1 = °p±²³ ´ µ²¶ @ 6 B Â ´.µ² Ã F 1 D :C 1 I @ ; 1 6 8 = : 5 ºµ² » ¼½ ± µ ¾.¿ W @ =

� � ºµ² » ¼.½ ± µ ¾.¿ � °p±²³ ´.µ²¶ � Â ´ µ² Ã� ÇpÈ ¼.É Êµ ´ ´Ë � Îµ²¶ Êµ ´ ´Ë   �

� � ºµ² » ¼.½ ± µ ¾.¿ � °p±²³ ´.µ²¶ � Â ´ µ² Ã   N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB
��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

➤
Å K 1 ; 1 = H 3 84 6 L F 1 34 1 576 1 89 :; < 4 =L 4T 1 6 F 1 3 : 9 :6 8 K 1 3 1 5 8� K @ 6 B = 4 B 1 >

JohnCalls

MaryCalls

Alarm

Burglary

Earthquake

MaryCalls

Alarm

Earthquake

Burglary

JohnCalls

➤

Å K 1 :6 1 :6 8 K 1 ; 4L K 8� K @ 6 B = 4 B 1 4 = : F 8@ 4 6 1 B 9 4 8 K @ 6 : 8 K 1 ; :; B 1 ; 4 6 L

@ 6 B 4 8 @ = D :C I 3 1A @ = 8 K 1 5H 3 3 ª :4 6 8 B 4 = 8 ; 4 FH 84 :6 �

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�



AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

$ � !B � $ � �� � �D ��� � � �� � � �� � �B � E� E� � �� � !� E� � $

➤

MI 1 D 4 5? 4 6L D :6 B4 84 :6 @ 3 I ; : F)@ F4 34 8? 8@ F 3 1 = C 1 @ 6 = : 5 81 6 @ 3 : 8 : 5 9 :; <N

➤

Å : 1 @ = 1 8 K4 = I ; :D 1 = =W = :C 1 D @ 6 :6 4D @ 3 B 4 = 8 ; 4 FH 84 :6 = K @ T 1 F 1 1 6

I ; :I : = 1 B = H D K @ = s v x vu © t£ t ¢ x t w @ 6 B£ ¥ t ¢z 3 :L 4D @ 3 ; 1 3 @ 84 :6 = K42I = N

➤

E6 8 K 1 B 1 81 ;C 4 6 4 = 84D D @ = 1 W 8 K 1 ; 1 4 = 6 : H 6 D 1 ; 8@ 4 6 8? @ 6 B 8 K 1 T @ 3H 1 : 5� 4 = : F 8@ 4 6 1 B @ = @ 3 :L 4D @ 3 5H 6 D 84 :6 5; :C 8 K : = 1 : 5 � � � �� �� ��   N

«2¬ ®¯ + /q � 1 V6 1 �È² » ¼ Â Ã ¿² �� µ É � Êµ É µ � � µ É � � 	 � Î¿
 �� µ É NÅ K4 = D :; ; 1 = I :6 B = 8 : = I 1 D 4 5? 4 6L @ YR Å @ = 5 : 3 3 : 9 =>

Êµ É µ � � µ É � 	 Î¿ 
 �� µ É �È² » ¼ Â Ã ¿² �� µ É

4 4 4 �N �

Å 4 4 Z N �

N�N�N N�N�N N�N�N N�N�N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � Ó

 � �%$ � �� D � " � � $ � � � � � � �$ @ � !$

➤

S :4 =? 3 :L 4D @ 3 ; 1 3 @ 84 :6 = K4I = @ B B = :C 1 H 6 D 1 ; 8@ 4 6 8? 8 : 8 K 1 = D 1 6 @ ; 4 :N

➤

U - o , /� ' ; 1 3 @ 84 :6 = K4I D :C I ; 4 = 1 = 8 K 1 5 : 3 3 :9 4 6 L I ; 4 6 D 42I 3 1 =>

Z N � @ D K D @ H = 1 K @ = @ 6 4 6 B 1 I 1 6 B 1 6 8 D K @ 6 D 1 : 5D @ H = 4 6 L 8 K 1 1 Ä1 D 8N�N U 3 3 I : = = 4 F 3 1 D @ H = 1 = @ ; 1 34 = 81 B N�N � K @ 81 T 1 ; 4 6 K4 F4 8 = = :C 1 D @ H = 1 5; :C D @ H = 4 6L @ 6 1 Ä1 D 8 4 =4 6 B 1 I 1 6 B 1 6 8 : 5 9 K @ 81 T 1 ; 4 6 K4 F4 8 = : 8 K 1 ; D @ H = 1 = 5; :C D @ H = 4 6 L 8 K 1

1 Ä1 D 8N E6 K4 F4 8 :; = @ ; 1 = H C C @ ; 4�� 1 B @ = - o , / /¯ . ® / * /. /N
➤

U 6 :4 =? J P ; 1 3 @ 84 :6 = K42I 4 6 9 K4D K @ T @ ; 4 @ F 3 1 B 1 I 1 6 B = :6 � I @ ; 1 6 8 =

D @ 6 F 1 B 1 = D ; 4 F 1 B H = 4 6 L � I @ ; @ C 1 81 ; = NE6 D :6 8 ; @ = 8 8 : 8 K4 =W � � 1 6 8 ; 4 1 = @ ; 1 6 1 1 B 1 B 4 5 @ 5H 3 3 YR Å 4 = = I 1 D 4 V 1 B N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

«2¬ ®¯ + /q �1 8 H = D :6 = 4 B 1 ; @ C 1 B4D @ 3 B :C @ 4 6 4 6 D 3H B4 6L 8 K 1 T @ ; 4 @ F 3 1 =

�¿� ¿² � @ =? C I 8 :C �W ÊÁÈ ´ �W � ´± W @ 6 B Îµ ´.µ² � µ � B 4 = 1 @ = 1 = � N

R = 4 6L I @ ; @ C 1 81 ; = � �  �¿� ¿² � ÊÁÈ ´ �   � �� � W � �  �¿� ¿² � � ´±   � �� �W@ 6 B � �  �¿� ¿² � Îµ ´.µ² � µ   � �� � W 8 K 1 5 : 3 3 : 9 4 6L YR Å 4 = : F 8@ 4 6 1 B>

��� �� � �� �� � �� � � � � � !  � " � �$# � !  � "

� � � %'& % ( & %

� � ) %'& * %'& (

� ) � %'& + %'& ,

� ) ) %'& * + %'& %,.- %& ,/ %'& (

) � � %'& 0 %'& 1

) � ) %'& * 0 %'& % 1- %& 1/ %'& (

) ) � %'& + + %'& (,.- %& 1/ %'& ,

) ) ) %'& * + + %'& % (,.- %'& 1/ %'& ,/ %'& (

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB
��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

�� � � �� � � �� � � � � � !� � �� �" � $ � � � � � � �$

➤

G.H 8H @ 3 3? 4 6 B 1 I 1 6 B 1 6 8 = 1 8 = : 576 : B 1 = D @ 6 F 1 B 4 = 84 6L H 4 = K 1 B H = 4 6 L 8 K 1

6 : 84 :6 : 52 , . /3 *,o - 42 /¯ /- 2 /- * / /¯ .  *,po - � :; 2 4 / /¯ .  *,o - � N

m / n- , *,po -rq �1 8� W � @ 6 B � F 1 = 1 8 = : 576 : B 1 = 5T @ ; 4 @ F 3 1 = N Å K 1 6 � @ 6 B

� @ ; 1 D :6 B4 84 :6 @ 3 3? 4 6 B 1 I 1 6 B 1 6 8L 4T 1 6 �W 4 5 1 T 1 ;? H 6 B 4 ; 1 D 81 B I @ 8 K 5; :C

@ 6 : B 1 4 6 � 8 : @ 6 : B 1 4 6 � 4 = B� = 1 I @ ; @ 81 B F? �N

X YE
(1)

(2)

(3)

Z

Z

Z

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�



AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

«2¬ ®¯ + /q �1 8 H = K @ T 1 @ 3 : : < :6 8 K 1 5 : 3 3 : 9 4 6L F 1 34 1 5 6 1 8 9 :; < 9 K4D K

B 1 = D ; 4 F 1 = = :C 1 51 @ 8H ; 1 = : 5 @ D @ ; � = 1 3 1 D 8 ; 4D @ 3 =? = 81 C @ 6 B 1 6L 4 6 1 N

Radio

Battery

Ignition Gas

Starts

Moves

UD D :; B4 6L 8 : 8 K4 = C : B 1 3W

•

� �� @ 6 B � � ��� @ ; 1 4 6 B 1 I 1 6 B 1 6 8L 4T 1 6 Ï � � �� 	
 W @ 6 B

•

� �� @ 6 B � � ��� @ ; 1 B 1 I 1 6 B 1 6 8L 4T 1 6  � � � 	 �� N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � Q

�  �� $ �  �� �  � � �� � �  � ! " #$ % &

➤

Å K 1 8@ = < 4 = 8 : D :C I H 81 � �� � �� � � � � � � � � � � ��� � � � � I � � I  

L 4T 1 6 ( /. � � . ,  � + / / � ��� � � � � � @ 6 B 1A @ D 8 T @ 3H 1 = � ��� � � � � I 5 :;

= :C 1 / �, 2 /- 3 / � . ,  � + / / � � �� � � � � I N«2¬ ®¯ + / /q P1 D @ 3 34 6 L 8 K 1 @ 3 @ ;C 1A @ C I 3 1 W K :9 8 : 1 T @ 3H @ 81 À H 1 ; 4 1 =

= H D K @ = � � °p±²³ ´.µ²¶ � ÇpÈ ¼.É Êµ ´ ´Ë � Îµ²¶ Êµ ´ ´Ë   @ 6 B

� � Â ´.µ² Ã � ÇpÈ ¼.É Êµ ´ ´Ë � ºµ² » ¼.½ ± µ ¾¿  �

➤

U6 @L 1 6 8L 1 8 = T @ 3H 1 = 5 :; 1 T 4 B 1 6 D 1 T @ ; 4 @ F 3 1 = 5; :C 4 8 = I 1 ; D 1 I 8 = @ 6 B

@ = <)= @ F :H 8 8 K 1 I : = = 4 F 3 1 T @ 3H 1 = : 5 : 8 K 1 ; T @ ; 4 @ F 3 1 = = : 8 K @ 8 4 8 D @ 6B 1 D 4 B 1 9 K @ 8 @ D 84 :6 8 : 8@ <1 � ; 1 D @ 3 3 8 K 1 B 1 D 4 = 4 :6 8 K 1 :; 1 84D B 1 = 4L 6 � N
➤

�1 6 1 1 B @ I ; :D 1 B7H ; 1 �� �� ���� �� �� �� � � 5 :; @ B B4 6L 1 T 4 B 1 6 D 1 8 :

8 K 1 6 1 89 :; < @ 6 B @ 5H 6 D 84 :6 � � �� ���� �� �� �� � 5 :; D :C I H 84 6L 8 K 1

I : = 81 ; 4 :; I ; : F)@ F4 34 8? B4 = 8 ; 4 FH 84 :6 N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

# � � @�  � � CB � � A �B � E� E� ��%$ � � " � � A�B � �" � $

➤

� ( /  +,.- � /. /- 3 / / � 5; :C D @ H = 1 = 8 : 1 Ä1 D 8 = �>

� � ÇpÈ ¼.É Êµ ´´.Ë � ° ±²³ ´.µ²¶   � �� �� �� � �  �� � �� �� � � � �� � � � � @ 6 B

� � Îµ²¶ Êµ ´ ´Ë � ° ±²³ ´.µ²¶   � �� �� �� � �  �� �� � �� � � � �� � � � �N

☞

Ì : K6 @ 6 B G @ ;? D @ 3 3 À H 4 81 ; 1 34 @ F 3? 4 6 D @ = 1 : 5 @ FH ;L 3 @ ;? N

➤

m , ! - o / *, 3 ,.- � /. /- 3 / / � 5; :C 1 Ä1 D 8 = 8 : D @ H = 1 = �>

� �" #$% &' $( ) *+ ,- .' & &/ " - 0 123 45 67 8 89 :; <=> 8 7 =? @ 0 1; <=> 8 7 = ? @

0 123 45 67 8 89 @ A %'& % ( 1 0

9 K 1 ; 1 � � ÇpÈ ¼É Êµ ´ ´Ë   �

� � ÇpÈ ¼.É Êµ ´´.Ë � Â ´.µ² Ã   � � Â ´.µ² Ã    

� � ÇpÈ ¼.É Êµ ´´.Ë �  Â ´.µ² Ã   � �  Â ´.µ² Ã   B �� � � � �

@ 6 B � �  Â ´ µ² Ã   � � N � � Â ´.µ² Ã   B �� � � � � �

� = 1 1 8 K 1 6 1A 8 = 34 B 1 K : 9 8 : D :C I H 81 � � Â ´.µ² Ã   B �� � � � �� � N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB
��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � 	

➤

C- * /. 3 ( /  +,.- � /. /- 3 / / � F 1 8 9 1 1 6 D @ H = 1 = 5D :C C :6 1 Ä1 D 8 �>

� � °p±²³ ´.µ²¶ � Â ´.µ² Ã   � 5 6DE FG H IJ K GL E FGM = 5 6J K GL E FGM =

5 6 DE FG H = B �� � ��

9 K 1 ; 1 � � Â ´ µ² Ã � ° ±²³ ´.µ²¶   � �� � �W � � ° ±²³ ´.µ²¶   � �� � �� W @ 6 B

� � Â ´.µ² Ã   � �� � � � �� � � � � �� � � �  

�� � � � �� � � � � �� � ��  

�� � �� �� � � �� �� � � �  

�� � �� � �� � � �� �� � ��

B �� � � � � � � �NJ6 8 K 1 : 8 K 1 ; K @ 6 BW � � ÏON 	P Q � 	
 � Ð Q � 	 M � � � 	 � RTS N � � �   B �� � ��

☞

U6 1 @ ; 8 K À H @ <1 /¬¯ +  ,.- / U � 8 K 1 I : = = 4 F4 34 8? : 5 @ FH ;L 3 @ ;? N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�



AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

➤

� , ¬ /2,.- � /. /- 3 / / �D :C F4 6 4 6 L 89 : :; C :; 1 : 5 8 K 1 @ F :T 1 �>

� � Ð Q � 	 M � Ñ� R � � � Q Q � �  � � 	 � RTS N � � �   B �� �� � @ 6 B

� � ÏON 	 P Q � 	
 � Ñ� R � � � Q Q � �  � � 	 � R S N � � �   B �� �� �N

➤

Å K 1 5 :H ; ; 1 @ = :6 4 6L C : B 1 = D @ 6 F 1 4 3 3H = 8 ; @ 81 B @ = 5 : 3 3 :9 =>

Diagnostic Causal MixedIntercausal
(Explaining Away)

E

QE

Q Q E

Q

E

E

➤

J6 1 C 4L K 8 I 1 ; 5 :;C / /- /, *, �, *� -  + � /, / 8 : H 6 B 1 ; = 8@ 6 B 9 K4D K

@ = I 1 D 8 = : 5 8 K 1 C : B 1 3 K @ T 1 8 K 1 L ; 1 @ 81 = 8 4C I @ D 8 :6 8 K 1 I ; : F)@ F4 34 84 1 =

: 5 8 K 1 À H 1 ;? T @ ; 4 @ F 3 1 = N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

k � k � D �B �� @ ? A�B � C�B � k �$ F�B � �D

➤

U¯ o + � *. / / 4 = @ /,.- ! + � 3 o - - / 3 * /2 L ; @ I K> 8 K 1 ; 1 4 = @ 8C : = 8 :6 1

H 6 B 4 ; 1 D 81 B I @ 8 K F 1 89 1 1 6 @ 6 ? 89 : 6 : B 1 = N

➤

E 5 @ F 1 34 1 576 1 89 :; < 5 :;C = @ I : 3? 8 ; 1 1 W 8 K 1 I ; : F)@ F4 34 8? B4 = 8 ; 4 FH 84 :6� �� � �   D @ 6 F 1 D :C I H 81 B T 1 ;? 1 �D 4 1 6 8 3? �4 6 +,.- / . *, ® / � N

➤

Å K 1 = 1 8 : 5 1 T 4 B 1 6 D 1 T @ ; 4 @ F 3 1 = � 4 = I @ ; 84 84 :6 1 B 9 N ; N 8N � >

� Å K 1 3 ( /  + /(¯ ¯ o . * �O�� 5 :; � > 1 T 4 B 1 6 D 1 T @ ; 4 @ F 3 1 = 4 6 � 8 K @ 8

@ ; 1 D :6 6 1 D 81 B 8 :� 8 K ; :HL K 4 8 = I @ ; 1 6 8 = N

� Å K 1 / �, 2 /- *,  + /(¯ ¯ o . * �P� 5 :; � > 1 T 4 B 1 6 D 1 T @ ; 4 @ F 3 1 = 4 6 �

8 K @ 8 @ ; 1 D :6 6 1 D 81 B 8 :� 8 K ; :HL K 4 8 = D K4 3 B ; 1 6 N

➤

Å K 1 B 4 = 8 ; 4 FH 84 :6 � �� � �   4 = : F 8@ 4 6 1 B F? 6 :;C @ 34� @ 84 :6 >

� �� � �   � � � � �P� ��   � �� � �O��   N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� ��
➤

Å K 1 = H I I :; 8 = �O�� @ 6 B �P� 5 :; � D @ 6 F 1 4 3 3H = 8 ; @ 81 B @ = 5 : 3 3 : 9 =� @ 3 3 8 K 1 F :A 1 = @ ; 1 B4 = ª :4 6 8 @ 6 B K @ T 1 6 : 34 6 <)= D :6 6 1 D 84 6 L 8 K 1 C �>
E
 +
X

. . .

. . .

E
 −
X

U1

X

Um

Yn

Znj

Y1

Z1j

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB
��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � Ó

�� � !� � �j � #   � � !� 	  � ! " # $ % &

➤

U F 1 34 1 5 6 1 89 :; < 4 = ® ( + *,¯ + � 3 o - - / 3 * /2 4 5 8 K 1 ; 1 @ ; 1 @ 8 3 1 @ = 8 8 9 :

T @ ; 4 @ F 3 1 = � @ 6 B � D :6 6 1 D 81 B F? C :; 1 8 K @ 6 :6 1 I @ 8 KW 4 N 1 NW� @ 6 B � @ ; 1 4 6 81 ; D :6 6 1 D 81 B F? = 1 T 1 ; @ 3 D @ H = @ 3C 1 D K @ 6 4 =C = N

➤

U 3L :; 4 8 KC = 5 :; I : 3? 8 ; 1 1 6 1 89 :; < = D @ 6 F 1 H = 1 B @ = = H F ; :H 84 6 1 = 4 6

@ 3L :; 4 8 KC = 5 :;L 1 6 1 ; @ 3 �C H 3 84I 3? D :6 6 1 D 81 B � 6 1 89 :; <)= N

➤

� 4 Ä1 ; 1 6 8C 1 8 K : B = 1A 4 = 8 5 :; C H 3 84I 3? D :6 6 1 D 81 B 6 1 89 :; <)=>

� Y 3H = 81 ; 4 6L C 1 8 K : B =

� YH 8 = 1 8 D :6 B4 84 :6 4 6L C 1 8 K : B =

� M 8 :D K @ = 84D = 4C H 3 @ 84 :6 C 1 8 K : B =

➤

E6 8 K 1 L 1 6 1 ; @ 3 D @ =1XW 1A @ D 8 4 6 51 ; 1 6 D 1 4 6 F 1 34 1 576 1 8 9 :; <)= 4 = SR � K @ ; B N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�



AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

� � C$ � �B � �D � � � @ � �$

➤

G.H 3 842I 3? D :6 6 1 D 81 B F 1 34 1 5 6 1 89 :; <)= @ ; 1 8 ; @ 6 = 5 :;C 1 B 4 6 8 : I : 3? 8 ; 1 1 =F? D :C F4 6 4 6L = :C 1 6 : B 1 = 4 6 8 : ® /! - o 2 / /N

«2¬ ®¯ + /q Y :6 = 4 B 1 ; D 3H = 81 ; 4 6L 8 K 1 6 : B 1 = 	��² �É ¾ ´¿² @ 6 B � µ �É 4 6 8 K 15 : 3 3 : 9 4 6L C H 3 842I 3? D :6 6 1 D 81 B 6 1 89 :; <>

P(C) = .5

C P(R)

T

F

.80

.20

C P(S)

T

F

.10

.50

S R P(W)

T T

T F

F T

F F

.90

.90

.00

.99

Cloudy

RainSprinkler

 Wet
Grass

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

➤

Å K 1 5 : 3 3 :9 4 6L I : 3? 8 ; 1 1 6 1 89 :; < 4 = : F 8@ 4 6 1 B>

P(C) = .5

C TT TF FT FF

T

F

.08

.40

.02

.10

.72

.40

.18

.10

P(S+R=x)

S+R P(W)

T T

T F

F T

F F

.90

.90

.00

.99

Cloudy

Spr+Rain

 Wet
Grass

➤

�4 6 1 @ ; 84C 1 @ 3L :; 4 8 KC = D @ 6 F 1 H = 1 B 5 :; À H 1 ;? @ 6 = 9 1 ; 4 6 L W FH 8 8 K 1

= 4�� 1 : 5 8 K 1 6 1 89 :; <L ; :9 = 1A I :6 1 6 84 @ 3 3? 4 6 8 K 1 9 :; = 8 D @ = 1 N
➤

Å? I 4D @ 3 3? W 8 K 1 ; 1 @ ; 1 = 1 T 1 ; @ 3 9 @ ? = 8 : D :C I : = 1 C 1L @ 6 : B 1 = @ 6 B 4 8 4 =

6 :6� 8 ; 4T 4 @ 3 8 : D K : : = 1 8 K 1 F 1 = 8 9 @ ? 8 : I 1 ; 5 :;C D 3H = 81 ; 4 6 L N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

� C� $ � � ��� � � �� � � � � �D � � � @ � �$

➤

E6 3 ( * / / * 3 o - 2 , *,po - ,.- ! W 8 K 1 6 1 89 :; < 4 = B 1 D :C I : = 1 B 4 6 8 : = 1 T 1 ; @ 3

= 4C I 3 1 ; I : 3? 8 ; 1 1 = F? 4 6 = 8@ 6 84 @ 84 6 L T @ ; 4 @ F 3 1 = 8 : B 1 V6 4 81 T @ 3H 1 = N
➤

Å K 1 I ; : F)@ F4 34 8? � �� � �   4 = D :C I H 81 B @ = @ 9 1 4L K 81 B @ T 1 ; @L 1 :T 1 ;

8 K 1 I ; : F)@ F4 34 84 1 = D :C I H 81 B H = 4 6 L 1 @ D K I : 3? 8 ; 1 1 4 6 8H ; 6 N

«2¬ ®¯ + /q Å K 1 4 6 = 8@ 6 84 @ 84 :6 : 5 Ê ´ È ± �¶ ? 4 1 3 B = 89 : I : 3? 8 ; 1 1 =>

 Wet
Grass

RainSprinkler

+Cloudy +Cloudy

 Wet
Grass

RainSprinkler

−Cloudy −Cloudy

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB
��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � Q

&� � " @ � $ � � " &� ? C � � � � � � � � � @ � �$

�o ! , 3 / ®¯ +,.- ! �

➤

� :L 4D = @ C I 34 6L 4 = F)@ = 1 B :6 @ = 8 :D K @ = 84D = 4C H 3 @ 84 :6 : 5 8 K 1 9 :; 3 B

B 1 = D ; 4 F 1 B F? @ F 1 34 1 5 6 1 89 :; <N

➤

M 8@ ; 84 6L 5; :C 8 K 1 ; : : 8 6 : B 1 =W @ 8 :C 4D 1 T 1 6 8 = @ ; 1 ; @ 6 B :C 3?

L 1 6 1 ; @ 81 B F? = 1 3 1 D 84 6 L B 1 V6 4 81 T @ 3H 1 = 5 :; ; @ 6 B :C T @ ; 4 @ F 3 1 = N

➤

Å K 1 T @ 3H 1 5 :; @ ; @ 6 B :C T @ ; 4 @ F 3 1 � 4 = D K : = 1 6 @ D D :; B4 6 L 8 : 8 K 1

D :6 B4 84 :6 @ 3 I ; : F)@ F4 34 8? 8@ F 3 1 @ = = :D 4 @ 81 B 9 4 8 K� N

➤

U B4 = 8 ; 4 FH 84 :6 � �� � �   � � 6 � : � =
� 6 � = : 5 4 6 81 ; 1 = 8 4 = 1 = 84C @ 81 B F?

D :H 6 84 6L 8 K 1 5; 1 À H 1 6 D 4 1 = 9 4 8 K 9 K4D K 1 T 1 6 8 = :D D H ; N

➤

� :L 4D = @ C I 34 6L 4 = 6 : 8T 1 ;? H = 1 5H 3 4 5 � :D D H ; = T 1 ;? ; @ ; 1 3? N

«2¬ ®¯ + /q �NL NW � � �¿ » �² µ Ë Ë � 	��² �É ¾ ´¿² � � µ �É   D :6 T 1 ;L 1 = = 3 : 9 3? N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�



AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

�,� / +, �o o 2 U /, ! � *,- ! �

➤

�4 <1 34 K : : B 9 1 4L K 84 6L 4 = = 4C 4 3 @ ; 8 : 3 :L 4D = @ C I 34 6L W FH 8 8 K 1 T @ 3H 1 = : 5

1 T 4 B 1 6 D 1 T @ ; 4 @ F 3 1 = � @ ; 1 6 : 8 ; @ 6 B :C 3? D K : = 1 6 N

➤

Å K 1 YR Å @ = = :D 4 @ 81 B 9 4 8 K � 4 = D :6 = H 3 81 B 8 : 8 : = 1 1 K : 9 34 <1 3? 8 K 1

T @ 3H 1 : 5 � � � 4 =L 4T 1 6 8 K 1 T @ 3H 1 = : 5I ; 1 D 1 B4 6L 6 : B 1 = � ��� � � �� � N

➤

E6 8 K4 = 9 @ ? W 8 K 1 D :6 B4 84 :6 @ 3 I ; : F @ F4 34 8? � � � � � � �� � � � � �   4 =4 6 81 ; I ; 1 81 B @ = @ 34 <1 34 K : : B 9 1 4L K 8 5 :; 8 K @ 8 I @ ; 84D H 3 @ ; ; H 6 N

➤

U6 1 = 84C @ 81 : 5 � �� � � � � � �   4 = : F 8@ 4 6 1 B @ = @ 9 1 4L K 81 B

I ; :I :; 84 :6 : 5 ; H 6 = 9 4 8 K� � � @ C :6 L 8 K 1 ; H 6 = @ D D H C H 3 @ 81 B = : 5@ ; N

➤

�4 <1 34 K : : B 9 1 4L K 84 6L D :6 T 1 ;L 1 = C H D K 5@ = 81 ; 8 K @ 6 3 :L 4D = @ C I 34 6L N

➤

�)1 8 84 6L @ D D H ; @ 81 I ; : F @ F4 34 84 1 = 5 :; H 6 34 <1 3? 1 T 1 6 8 = 4 = = 84 3 3 @ I ; : F 3 1C N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � 	

«2¬ ®¯ + /q �1 8 H = 1 = 84C @ 81 8 K 1 D :6 B 4 84 :6 @ 3 I ; : F)@ F4 34 8?

� � �¿ » �² µ Ë Ë � � µ �É   F? 34 <1 34 K : : B 9 1 4L K 84 6L N

Å K 1 T @ 3H 1 = : 5T @ ; 4 @ F 3 1 = @ ; 1 D K : = 1 6 ; @ 6 B :C 3? @ = 5 : 3 3 :9 =>

Z N � � Ê ´ È ± �¶   � �� �> Ê ´ È ± �¶ �� �µ ´.Ë ¿ 4 = D K : = 1 6 N

�N � � 	��² �É ¾ ´¿² �  Ê ´ È ± �¶   � �� �> 	 �² �É ¾ ´¿² �� �² ± ¿ 4 = D K : = 1 6 N

�N � µ �É 4 = @ 6 1 T 4 B 1 6 D 1 T @ ; 4 @ F 3 1 8 K @ 8 K @ = F 1 1 6 = 1 8 8 : �² ± ¿ >

� � � µ �É �  Ê ´ È ± �¶   � �� �N

ÆN � � � � � � 	 �� � � ��� 	 � � � Q � 	 � � � � �   � �� � �>

� � � � 	 �� � �� � 	N � 4 = D K : = 1 6 N

☞

�1 K @ T 1 D :C I 3 1 81 B @ ; H 6 = @ ? 4 6L 8 K @ 8 �¿ » �² µ Ë Ë � �² ± ¿ L 4T 1 6

� µ �É � �² ± ¿ 9 4 8 K @ 34 <1 34 K : : B 9 1 4L K 8 �� �N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

% � � F � � � D � � �D � �� �B � �D A�B � �" �B � � � �� �

➤

� 1 D 4 B 1 9 K4D K @ = I 1 D 8 = : 5 8 K 1 =? = 81 C @ ; 1 C : B 1 3 1 B N

➤

� 1 D 4 B 1 :6 @ T :D @ FH 3 @ ;? : 5 ; @ 6 B :C T @ ; 4 @ F 3 1 = N

➤

�6 D : B 1 L 1 6 1 ; @ 3 <6 : 9 3 1 BL 1 @ F :H 8 B 1 I 1 6 B 1 6 D 4 1 = @ C :6L T @ ; 4 @ F 3 1 =>

� �H @ 34 8@ 84T 1 B 1 I 1 6 B 1 6 D ? 4 6 5 :;C @ 84 :6 @ = 34 6 <)= F 1 89 1 1 6 T @ ; 4 @ F 3 1 =

� �H @ 6 84 8@ 84T 1 B 1 I 1 6 B 1 6 D ? 4 6 5 :;C @ 84 :6 @ = I ; : F)@ F4 34 84 1 =� 5; 1 À H 1 6 D 4 1 = :; 1A I 1 ; 8 = � = H F ª 1 D 84T 1 1 = 84C @ 81 = �

➤

�6 D : B 1 @ B 1 = D ; 4I 84 :6 : 5 8 K 1 = I 1 D 4 VD I ; : F 3 1 C 4 6 = 8@ 6 D 1 N

➤

R : = 1 À H 1 ; 4 1 = 8 : 8 K 1 4 6 51 ; 1 6 D 1 I ; :D 1 B7H ; 1 @ 6 BL 1 8 @ 6 = 9 1 ; = N

«2¬ ®¯ + /q 	
 �� ��� �� 4 = @ B4 @L 6 : = 84D 1A I 1 ; 8 =? = 81 C 5 :; 3? C I K� 6 : B 1B4 = 1 @ = 1 = N � K 1 6 D :C I @ ; 1 B 9 4 8 K ; 1 @ 3 I K? = 4D 4 @ 6 =W 	
 � � ��� �� �� C @ B 1

@ = H D D 1 = = 5H 3 B 4 @L 6 : = 4 = 5 :; �� � :H 8 : 5 [ � I @ 84 1 6 8 = F 1 4 6L B 4 @L 6 : = 1 B N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB
��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

# ! � � $ k � �$ # k � � � & ! # �  �� $ !k �  !j

➤

�2@ ; 3? 1A I 1 ; 8 =? = 81C = 9 1 ; 1 F @ = 1 B :6 = 8 ; 4D 8 3 :L 4D @ 3 ; 1 @ = :6 4 6 L N

➤

R ; : F @ F4 34 = 84D 81 D K6 4 À H 1 = 9 1 ; 1 B :C 4 6 @ 84 6 L 4 6 8 K 1 = 1 D :6 BL 1 6 1 ; @ 84 :6 WFH 8 8 K 1 = 1 81 D K6 4 À H 1 = = H Ä1 ; 1 B 5; :C 8 K 1 1A I :6 1 6 84 @ 3 F 3 : 9� H I : 5 8 K 1ª :4 6 8 I ; : F @ F4 34 8? B4 = 8 ; 4 FH 84 :6 9 N ; N 8N 8 K 1 6 H C F 1 ; : 5T @ ; 4 @ F 3 1 = N

➤

Y :6 = 1 À H 1 6 8 3? W C @ 6 ? @ 3 81 ; 6 @ 84T 1 = 8 : I ; : F @ F4 34 84 1 = 9 1 ; 1 I H ; = H 1 B>

Z N � 1 5@ H 3 8 ; 1 @ = :6 4 6L

�N PH 3 1 = 9 4 8 K D 1 ; 8@ 4 6 8? 5@ D 8 :; =

�N � 1 C I = 81 ;� M K @ 51 ; 8 K 1 :;?

ÆN 4H � � ? 3 :L 4D
\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�



AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

	� A� C �� $ � � $ � � � �D

➤

P1 @ = :6 4 6 L F? B 1 5@ H 3 8C 1 @ 6 = 4 6 51 ; ; 4 6L = :C 1 8 K4 6 L 4 6 8 K 1 @ F = 1 6 D 1 : 5

@ 6 ? 4 6 5 :;C @ 84 :6 8 : 8 K 1 D :6 8 ; @ ;? N

➤

R ; :T 4 B 1 = @ D :C I @ D 8 9 @ ? 8 : 1 6 D : B 1 1A D 1 I 84 :6 = 8 :L 1 6 1 ; @ 3 I ; 4 6 D 42I 3 1 = N

➤

U À H @ 34 8@ 84T 1 @ I I ; :@ D K 8 : K @ 6 B 3 1 H 6 D 1 ; 8@ 4 6 8? N

➤

� 1 5@ H 3 8 ; 1 @ = :6 4 6 L ) t ¥ {y x v¢ 8 K 1 ® o - o *o - , 3 , *� I ; :I 1 ; 8? : 5D 3 @ = = 4D @ 3

3 :L 4D > 4 5� � �� ( @ 6 B � � � � �W 8 K 1 6 � � �� (N

➤

M)1 T 1 ; @ 3 5 :;C @ 34�� @ 84 :6 = : 5£ ¥£ �© ¥£ ¥ x ¥£ t w u vy ¢ ¥£ t£ | K @ T 1 F 1 1 6

I ; :I : = 1 B> 2 / � ( + * +o ! , 3 � P1 4 81 ;W Z � � � �W 3 , . 3 ( ® /3 . ,¯ *,po -

� GD Y @ ; 8 K? W Z � � � �W ( *o /¯ , / * /® , 3 +o ! , 3 � G : :; 1XW Z � � � �W N N N

➤

EC I 3 1 C 1 6 8@ 84 :6 81 D K6 4 À H 1 = K @ T 1 = H F = 8@ 6 84 @ 3 3? 4C I ; :T 1 B BH ; 4 6 L � � = N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � Ó

➤

� :L 4D I ; :L ; @ C = 9 4 8 K£ v| y x t ¥£ y ¢ 1y t {¨ u v x ¥} u ¥) v 5; :C @ 64C I :; 8@ 6 8 = H FD 3 @ = = : 576 :6� C :6 : 8 :6 4D 8 K 1 :; 4 1 = N

«2¬ ®¯ + /q �1 8 H = B 1 = D ; 4 F 1 8 K 1 @ I I 34D @ F4 34 8? : 5 @ D 84 :6 = H = 4 6L ; H 3 1 =>

� �� � � Q � � Ð   � � 	 �� � � �� � Ð   � � � 	 � � � � � � �� � � Q � Ð  W

� � � � � � �� � � Q � Ð   � � � 	 �� �� 	 M � � � � � �� � Ð  W

� � � � � � �� � � Q � Ð   � �� Q �
 � � � Ð   �

➤

Å K 1 = 1C @ 6 84D = : 5 ¸ � � 	 ( ¹ 4 = B 4 Ä1 ; 1 6 8 5; :C D 3 @ = = 4D @ 3 6 1L @ 84 :6  (N
➤

Å K 1 D :6 D 3H = 4 :6 �� � � Q � � 	N �   D @ 6 F 1 B ; @ 9 6 F? 8 K 1 ; H 3 1 = @ F :T 1

L 4T 1 6 8 K 1 I ; 1 C 4 = 1 = � 	 �� � � �� � 	N �   @ 6 B �� �� 	 M � � � � � �� � 	N �   N
➤

MH D K @ D :6 D 3H = 4 :6 4 = 6 : 3 :6L 1 ; I : = = 4 F 3 1 4 5 �� Q �
 � � � 	N �   4 =4 6 8 ; : BH D 1 B @ = @ 6 @ B B4 84 :6 @ 3 I ; 1C 4 = 1 N

➤

� ; :I I 4 6L 8 K 1 I ; 1 C 4 = 1 �� �� 	 M � � � � � �� � Ð   K @ = 8 K 1 = @ C 1 1 Ä1 D 8N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

�� D � " � � $ C � � $ � � � ��B � � � �� � �� " � �B $

➤

P1 @ = :6 4 6 L =? = 81C = F)@ = 1 B :6 D 3 @ = = 4D @ 3 3 :L 4D K @ T 1 4C I :; 8@ 6 8

I ; :I 1 ; 84 1 = 8 K @ 8 @ ; 1 3 @ D <1 B F? 8 K 1 4 ; I ; : F @ F4 34 = 84D D :H 6 81 ; I @ ; 8 =>

Z N �o 3  +, *� > @ ; H 3 1 D @ 6 F 1 H = 1 B 5 :; C @ <4 6 L 4 6 51 ; 1 6 D 1 = 9 4 8 K :H 8

9 :; ;? 4 6L @ F :H 8 8 K 1 : 8 K 1 ; ; H 3 1 = 4 6 8 K 1 =? = 81C N�N m / *  3 �.® /- * � 4 5 @ = 1 6 81 6 D 1 ( 4 = I ; :T 1 6 8 : F 1 T @ 34 BW 4 8 D @ 6 F 1B 1 8@ D K 1 B 5; :C 4 8 = ªH = 84 VD @ 84 :6 �I ; : : 5 �W @ = 4 8 H 6 4T 1 ; = @ 3 3? 8 ; H 1 N�N 
. ( * � 4 �( - 3 *,o -  +, *� � 8 K 1 8 ; H 8 K T @ 3H 1 = : 5D :C I 3 1A = 1 6 81 6 D 1 =

D @ 6 F 1 D :C I H 81 B 5; :C 8 K 1 8 ; H 8 K T @ 3H 1 = : 5 8 K 1 4 ; D :C I :6 1 6 8 = N

➤

R6 5 :; 8H 6 @ 81 3? W I ; : F 3 1C = @ ; 4 = 1 9 4 8 K 8 ; H 8 K� 5H 6 D 84 :6 @ 34 8? @ 6 B D K @ 4 6 1 B

4 6 51 ; 1 6 D 1 =W 4 5 3 :L 4D @ 3 ; H 3 1 = @ ; 1 1 À H 42I I 1 B 9 4 8 K D 1 ; 8@ 4 6 8? 5@ D 8 :; = N

«2¬ ®¯ + /q 4 :; 4 6 = 8@ 6 D 1 W 	��² �É ¾ ´¿² � � �¿ » �² µ Ë Ë @ 6 B

�¿ » �² µ Ë Ë � � � µ �É 81 6 B 8 : 4C I 3? 	��² �É ¾ ´¿² � � � µ �É N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB
��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

	� ? !$ � �B  & @ � A�B � @ � �B �

➤

� 1C I = 81 ;� M K @ 51 ; 8 K 1 :;? K @ = F 1 1 6 B 1 = 4L 6 1 B 8 : B 1 @ 3 9 4 8 K 8 K 1B4 = 84 6 D 84 :6 F 1 89 1 1 6 ( - 3 /. *  ,.- *� @ 6 B , ! - o . - 3 /N

➤

Å K 1 § v {t v 1 1¨ £ w x t ¥£ Ï � Q ��  L 4T 1 = 8 K 1 I ; : F)@ F4 34 8? 8 K @ 8 8 K 1 1 T 4 B 1 6 D 1

: F 8@ 4 6 1 B = : 5@ ; = H I I :; 8 = � N

«2¬ ®¯ + /q Y :6 = 4 B 1 ; �4I I 4 6 L @ D :4 6 H 6 B 1 ; 8 K 1 5 : 3 3 :9 4 6 L D 4 ; D H C = 8@ 6 D 1 =>

Z N E 5 8 K 1 D :4 6 4 = B :H F 81 B 8 : F 1 H 6 5@ 4 ; �6 : 8 K4 6 L D @ 6 F 1 @ = = H C 1 B @ F :H 8

4 8 = F 1 K @ T 4 :; �W 8 K 1 6 Ï � Q �� ¿ µ �.Ë   � � @ 6 B Ï � Q � � ¿ µ �.Ë   � �N

�N E 5 8 K 1 D :4 6 4 = 5@ 4 ; 9 4 8 K @ D 1 ; 8@ 4 6 8? : 5 �N � W 8 K 1 6 9 1 K @ T 1Ï � Q �� ¿ µ �.Ë   � �� � � �� � � �� � � @ 6 B Ï � Q �  � ¿ µ �.Ë   � �� � �

☞

�1 : F 8@ 4 6 } u ¥ §y § t {t xz t£ x vu ) y {¢ � �� � � @ 6 B � �� � �� �� � � � 5 :; � ¿ µ �.Ë N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�



AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

� C� � � �� D � "

➤

�( � � � / / * * � /o . � 4 = @ F :H 8 = I 1 D 4 5? 4 6L K : 9 9 1 3 3 @ 6 : F ª 1 D 8 = @ 84 = V 1 =

@ T @L H 1 B 1 = D ; 42I 84 :6 ; @ 8 K 1 ; 8 K @ 6 H 6 D 1 ; 8@ 4 6 8? N«2¬ ®¯ + /q 4 :; 4 6 = 8@ 6 D 1 W @ = 8@ 81C 1 6 8 34 <1 ¸ G 4 <@ G? 3 3? 3� 4 = 8@ 3 3 ¹

D @ 6 F 1 @ = = 4L 6 1 B @ 8 ; H 8 K T @ 3H 1 F 1 8 9 1 1 6 � @ 6 B Z

�1 T 1 6 4 5 4 8 4 = <6 :9 6 K :9 8@ 3 3 K 1 4 = � N

➤

Å K 1 1¨ � �z xu¨ x ~ : 5D :C I 3 1A = 1 6 81 6 D 1 = 4 = B 1 V6 1 B 8 ; H 8 K� 5H 6 D 84 :6 @ 3 3? >

� � ( � &   � � �2� � � � (  � � �&    W

� � ( � &   � �� � � � � (  � � �&    W @ 6 B

� �  Ð   � � N � � Ð   N

➤

� 1 = I 4 81 : 5 = 1C @ 6 84D B4 �D H 3 84 1 =W 5H � � ? 3 :L 4D K @ = F 1 1 6 T 1 ;?

= H D D 1 = = 5H 3 4 6 D :C C 1 ; D 4 @ 3 @ I I 34D @ 84 :6 = 4 6 T : 3T 4 6L y¨ x ¥© y x v s w ¥£ xu ¥ {N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � Q

&� � � k $ j

➤

�o - 2 , *,po -  +,.- 2 /¯ /- 2 /- 3 / 4 6 5 :;C @ 84 :6 D @ 6 F 1 H = 1 B 5 :;

= 8 ; H D 8H ; 4 6L @ 6 B = 4C I 34 5? 4 6 L <6 : 9 3 1 BL 1 @ F :H 8 @ 6 H 6 D 1 ; 8@ 4 6 B :C @ 4 6 N

➤

� / +, / � - / *U o . � / I ; :T 4 B 1 @ 6 @ 8H ; @ 3 9 @ ? 8 : ; 1 I ; 1 = 1 6 8 D :6 B 4 84 :6 @ 3

4 6 B 1 I 1 6 B 1 6 D 1 4 6 5 :;C @ 84 :6 N

➤

U F 1 34 1 5 6 1 89 :; < 4 = @ D :C I 3 1 81 � @ 6 B : 5 81 6 @ 3 = : T 1 ;? D :C I @ D 8 �

; 1 I ; 1 = 1 6 8@ 84 :6 : 5 8 K 1 ª :4 6 8 I ; : F)@ F4 34 8? B4 = 8 ; 4 FH 84 :6 N

➤

021 34 1 576 1 89 :; <)= = H I I :; 8T @ ; 4 :H = ; 1 @ = :6 4 6L C : B 1 3 => D @ H = @ 3WB4 @L 6 : = 84D W C 4A 1 BW 4 6 81 ; D @ H = @ 3W N N N

➤

� �D 4 1 6 8 @ 3L :; 4 8 KC = 1A 4 = 8 5 :; F 1 34 1 576 1 89 :; <)= 8 K @ 8 @ ; 1 8 :I : 3 :L 4D @ 3 3?

} ¥ {z xu v v¢W FH 8 ; 1 @ = :6 4 6L 9 4 8 K F 1 34 1 56 1 89 :; <)= 4 = SR � K @ ; B 4 6 L 1 6 1 ; @ 3 N

➤

R ; : F @ F4 34 84 1 = D @ 6 F 1 1 = 84C @ 81 B F? / *o 3 �  / *, 3 /, ® ( +  *,po - N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�

AB

��� � ��� �� 	 
 ��  �� � � 	 	� �� � � � � � � �� �  �� � �

�� � & !� #  &

➤

0H 4 3 B @ F 1 34 1 576 1 89 :; < 5 :; 8 K 1 = :D D 1 ; B :C @ 4 6 NZ N Y K : : = 1 @ I I ; :I ; 4 @ 81 T @ ; 4 @ F 3 1 = 5 :; 8 K 1 B 1 = D ; 4I 84 :6 : 5 8 K 1 B :C @ 4 6 N�N Y K : : = 1 @ 6 :; B 1 ; 4 6L 5 :; 8 K 1 T @ ; 4 @ F 3 1 = N�N Y :6 = 8 ; H D 8 8 K 1 @ D 8H @ 3 F 1 34 1 5 6 1 89 :; < F? �4 � @ 6 @ 3? � 4 6LB 1 I 1 6 B 1 6 D 4 1 = @ C :6 L T @ ; 4 @ F 3 1 = @ 6 B �4 4 � B 1 V6 4 6 L YR Å= 5 :; 1 @ D K

T @ ; 4 @ F 3 1 N

➤

G @ <1 F : 8 K D @ H = @ 3 @ 6 B B4 @L 6 : = 84D 4 6 51 ; 1 6 D 1 = H = 4 6L 8 K 1 6 1 89 :; <N

\ ] � 	 	� ^_ � 
`a b � a � � c � �  � d � � � � � \a � e �f �g ��  � \ � � � \�


