
UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF VIRGINIA

ALEXANDRIA DIVISION

SUHAIL NAJIM
ABDULLAH AL SHIMARI et al.,

Plaintiffs,

v.

CACI INTERNATIONAL, INC., et. al.,

Defendants

)
)
)
)
)
) C.A. No. 08-cv-0827 GBL-JFA
)
)
)
)
)

EXPERT REPORT OF
PHILIP G. ZIMBARDO, Ph.D.



RO

jO qspgfttjpobm cbdlhspvoe boe rvbmjgjdbujpot

j �� � � � �� �  � ��  � ����  �� �� �  ��� ��  �� ��� �� � � � � � � ���� � M � � ���� � �� ���  � � � � ��� � ��� � ��� �� � 

� � � � � ���� � M � ��  j � � � �  � � � � ���� �  �� �� �  � �� � �  �� � ��� �  � � � � � ���M � � �� ���� �  �� �� � ������ � ��M 

� � � �� � �  � ��  � ���  � ������O j � �  � � ��� ����  �  � ���� � ��� � � � ���� �  �� q� � � � ���� �  � � t�� �����  

v��� � �� ��� M � � � ��  j � � � �  �� � � � � � ��� �  RZWYM � ��  �  � ���� � ��� � � q� �� b��� v��� � �� ��� O  j � � � �  �  

q� OeO �� q� � � � ���� � M RZVZM ����  z� ��  v��� � �� ��� M � � nOtOM RZVVM � ��� ����  z� ��  v��� � �� ���  � ��  

� � bOcO I� � � � � J i�����  �� q� � � � ���� � M t�� ����� �  � ��  b��� ��� ���� � M RZVUM ����  c���� �� � 

d���� � � O j � � � �  � ����� ��  � � � �� � �  ����  ����  � ��� � �� ���� �  ��� �� � ���  x� � � �� � v��� � �� ��� M w�� ��� M 

s� �� � ��  v��� � �� ���  o� �  k� �� � �  � ��  m� ��  v��� � �� ��� M t� � � � �O  

j � �  �� �  � �� � �� � �� �� �� �  x� � �� �� q� � � � ���� �� � � g�� �� � ���� � ��  � � �  � �� � ��� � ��  �� �  

q�� � �� � �� �� �� �  b� � ��� � � q� � � � ���� �� � � b� ��� �� ���� � �  � � �� � �  �  � �� ��  � � � � � � � ���  �� �  

j��� ��� ����� � q�� ���� �  q� � � � ���� �  b� ��� �� ����O j � �  �  � �� ���� � �� � � �  � � ���� �� ����  � � �� �  d� ��� � 

��� i�� � �� ��  e� �� �� �  � ��  t� � � ���� M o� � � � q�� �� �� � � � ��  t� � ��� � ��  � � � � � � � ��� �  � �� ��  � � � � � � 

� � �� �  d� ��� � ��� d�� � � � � ��� � ��  b���� �� �  s� � � � �� �  � ��  f� � � � ���� � � t�� �����  n� � �� � � t� � ���O 

j � � � �  �� � � � � � �  �  �� � � ���  � � � � � � � � z� ��  v��� � �� ���  IRZVXNRZWQJM o� �  z���  v��� � �� ���  IRZWQN

RZWXJM d��� � � ��  v��� � �� ���  IRZWXNRZWYJ � ��  t�� �����  v��� � �� ���  IRZWYNSQQTJO j � � � �  � � � � �  

� �� �����  � ���� � ��� � � �� � �� �  � ��� � �� ���� �  ��� �� � ���  �� �  v��� � �� ���  �� m�� � � ��M c� �� �� � M �� �  

j�� ���� ��  �� �� � � ����� �  � � m� � � ��M t� ��� � ��� ��  � ��  �� �  v��� � �� ���  �� x� �� � � M q��� �� O   

j � � � �  � ���  �� � � UQQ � � � ��� � �����  ��� �� � ���  �� � � VQ � ��� �  �� � � ��  � �� � �  �� � � � � � ���� � O  

j � �  �� �  � �N� � �� �� �� �� �  ��� � � � � � ��� �� �� � �� ���  �� � � � � � ���� � M q� � � � ���� �  � ��  m���  �� ���  RZ��

� � �����M � ��  � �N� � �� �� �� q� � � � ���� � [ d�� �  d��� � � �� M �� ���  X��  � � �����O u� �  ������ ���  

� � � ��� � �����  � ��  �� � � ���� � �� � �� �� � � �� �  �� �� ��  � � � � �� �� � ��� ��� [ 

C u� �  � �� � � � ��  � � �� ���� �  �� �� � ������ � ��O d��� � � � � ���� � s� � �� � O It� ��� � o�O RVM 

p� ��� � � SVM RZXRJO i� � ���� �  � � ����  t� � � �� � ���� �  o�O TM �� �� �  d�� � ���� �  �� �� �  

k� � �� �� �� M i�� � �  �� s� � �� � � ��� ��� � � M o��� �� Nt� � ���  d��� �� � � M g�� � � t� � � ��� �� 

d�� � � � ����� M q� � � jjM q� ����� M q� ���� s� ��� �  � ��  q� ����� � ô�  s�� � �� [ d� �������� O

x� � � ��� ���M ed[ vOtO h�� � ��� � �� q�������  p���� � O {�� � � �� �M qO hO IRZXRJO 

C t�� � �  �� � � ����� � �  � ��  � � � � � �  �� �  � �� � �� �� �  � � ���� Io� � � � s� � � � �� �  s� � �� � �  Z IRN

RXJJO x� � � ��� ���M ed[ p���� �  �� o� � � � s� � � � �� � O i� �� � M dOM c� �� � M xO dOM G 

{�� � � �� �M qO hO IRZXTJO 

C u� �  � � � � � ���� �  �� �� � ������ � ��[ q��� � ����M � �� � � � ��  � � �� ���� � O j� {O s� � �� If� OJM 

e����  v��� p�� � � � [ f� � ��� � �����  �� t�� �� � c� � � � ���  I� � O WRNXTJO f�� �� � ���  d����� M 

ok[ q�� ���� � Ni� ��O {�� � � �� �M qO hOM i� �� � M dOM c� �� � M xO dOM G k� ��� M eO IRZXUJO 

C q����� � � � � � ���O j� cO cO x��� � � If� OJM j��� ��� ����� � f�� � � ��� � � ��  �� q� � � � �� �� � M 

q� � � � ���� � M q� � � � �� �� �� � ��  � ��  o� � ����� � M Iw��O Z\ � � O XQNXUJO o� �  z��� [ i� � � � 

t� �� �� � �  q�� � � O {�� � � �� �M qO hOM G i� �� � M dO IRZXYJO 



SO

C u� �  � � � � � ���� �  �� � � ��[ p� �� �  � � �� � �� ��� �� � � � � � � ��� ���� �O j� uO sO t� �� �� If� OJM 

d� � ��� �� � �  �� �� �  d��� ��� � k� � ��� �  t� � �� � [ u� �  q� �� � � � ��� � �  �� d�� � � ����  

q� � � � ���� �  I� � O RUSNRWRJO o� �  z��� [ i� � � � t� �� �� � �  q�� � � O {�� � � �� �M qO hO 

IRZXZJO

C u� �  � � � � � ���� �  �� � � ��[ b � ��� � ������ � � � �� � � � ��� �  �� �� � �� �����  � ���  � � �� ��  �� 

� �� � � �  �� � ���N��� �� � � � �� O s� � � � �� �  �� t�� �� � q� � � � ���� �  |k� � � �� � �  ��� ��� �~M RRM RSVN

RTTO {�� � � �� �M qO hO IRZZVJO 

C u� �  � � � � � ��  �� �� ��  �� vOtO � ����� � ���� � [ u� � ��� N��� �  � � � ��  � ��� � �� �  t�� �����  q����� 

f� � � ��� � ��O b� � ��� � � q� � � � ���� �� �M VTM XQZNXSXO i� �� � M dOM G {�� � � �� �M qO hO 

IRZZYJO

C s� ��� � �����  �� �� �  t�� �����  q����� f� � � ��� � ��[ h� �� � �� M ��� �� ���� � ����� M 

� ��� � � � � �� � � O j� uO c�� � �  If� OJM p� � � �� �� �  �� b� �� ����� [ d� ��� �� q� �� � � � ��� � �  �� �� �  

n��� �� �  q� �� � �� � O I� � O RZTNSTXJO n� � � � � M ok[ f��� � � � O {�� � � �� �M qO hOM n� � �� � � M 

dOM G i� �� � M dO IRZZZJO 

C w���� �� �  � ��� � �� [ q���� �  ����� �� ��  � ��  � � �� � �� ��  �� � ��� ��� � � c�� � ���� � � ���� ���� � O 

c� �� � �� � M db[ v��� � �� ���  �� d� ��������  q�� � � O i� � � ��� M nOM i� ����� Ng� ��� ��� M nOM G 

{�� � � �� �M qO hO ISQQSJO 

C g��� � ��� O j� nO i� ����� Ng� ��� ��� O u� �  q� � � � ���� �� � � p��� ���  �� j�� ���� ����� ��� � �  

u���� �� O m��� ��[ s�� ��� � � � O {�� � � �� �M qO hO ISQQSJO 

C b � ��� � ������ � � � �� � � � ��� �  �� �� �  � � � � � ���� �  �� � � ��[ v�� � �� �� �� ���  � ��  � ���  � � �� ��  

� ��  ��� �� ���� � �  ���� � � �� � ��� ���� O j� bO hO n���� � If� OJM u� �  t�� �� � q� � � � ���� �  �� 

h���  � ��  f� �� I� � O SRNVQJO o� �  z��� [ h� ������  q�� � � O {�� � � �� �M qO hO ISQQUJO 

C q� �� ���� �� � � � �� � � �� � ������ [ q� �� ��� � � � �� �  � � t�� �����  v��� � �� ���  � ��  b� �  h� �� ��  

� ������ O d� � �� � � ��� O Iq���� �  n� � � � ��� O d� � �� � �� �JO {�� � � �� �M qO hO ISQQVJO 

C i��  h���  q� �� ��  c� � �� �  d��� ��� �� [ b t��� � ������ �H�  w�� �  �� �� �  q� � � � ���� �  p� 

f� ��O  d� � � �� � �� sO g� � � �M f� OM u� �  b�� ��� �  �� f� ��[ b t� � ���� �� ��� � �  c�� � M 

n��� ��  � ��  i�� ����  Ix��  � � ��  n� �� � � � � � �  w� �� �� � � � �� � � �� � �[ f�� 

� ��� � ������ ��� � � � � c��� �  � � � � ��  q� � � � ���� ��  � � �  c�� � � �O e��  b�� ��� ��  � � �  c�� � � �[ 

f�� t� � ���� � � �� �  l�� �� � �M n��� � � ��  h� � � � �� � �� OJO c� � � �M t� ��� � ��� �� [ i�� � G k� �� �O 

{�� � � �� �M qOM hO ISQQYJO 

C u� �  m� � ��� � f��� � �[ v�� � �� �� �� ���  i��  h���  q� �� ��  u� �� f� ��O Iq� � � �� � � �  � � �����JO 

o� �  z��� [ s� �� ��  i�� � � O {�� � � �� �M qOhO ISQQYJO 

jjO epdvnfout sfwjfxfe jo qsfqbsjoh uijt sfqpsu

j� � �� � � ����  �� ��  �� � ���M j � � � �  �� � �� � � �  �� �  ������ ���  � � �� ��� �� [ 

! q�� ������� ô t� � ���  b� � �� � �  d�� � �� ��� 

! n����� ��  ��� � � ��� � ��� �  �� � ����  �� � � �� ���  b� �  h� �� �� [ 



TO

! bs RVNW j�� � � ��� � ���� �� �� �  YQQ��  n����� ��  q���� �  c��� � � � M n� ��� h� �� �� � 

b������ u� � � � � M j�� � � ��� � ����  p���� � � ISQQUJM � ��  � � ��� �� � ���� � �  � �� �� � � ���  � ��� � � �  

�� � �� ��

! bs RVNW j�� � � ��� � ���� �� �� �  b� �  h� �� ��  e� �� ����� g� � �����  � ��  SQV��  n����� ��  

j��� ���� � �� �  c��� � � � M n� ��� h� �� �� � h� ��� �  g� � M j�� � � ��� � ����  p���� � � ISQQUJ 

! g��� � s� � ��� �� �� �  j�� � � � �� � �� q� �� � �� s� � �� �  e�e e� �� ����� p� � �� ����� M 

b� � � � � SQQU It� � �� � ��� � � s� � ���J 

! t�� �� � � ���  � � � �  �� vOtO b�� �  d��� ��� � j�� � � ��� � ���� e�� �� ���M ��� �� � ���  � �� �� � � ���  �� 

j� � � d� ��  g�� � � ��� �  � ��  d� � ��� �  h�� �� � 

! u�� �� � ��� ��  �� � �� �� � � ���� � � ��� � � � ��� �  ����  vOtO �  t� ��� \ vOtO � O e� � �� M vOtO � O 

g� � � � � �� �  � ��  vOtO � O h� � �� �

! e�� � � � ���  � ��� � � � �  �� � �� � �� � ��  �� �� ��  ����� � ���� ��� �� � ��� [  

! e� ��� � ��  p�� � ��  TV � ��  XRM � ��  � � � �� � � �� ���  t�� �� � � ���  �� x���  

! q� ������ � ���� � ��  �� dbdjô�  � � � ��� � � �  � ��� �� � �  � �  � �� �� � � 

! dbdj d�� �  �� d��� � � � 

! n� �� ��� ��  �� �� �� �  �� � � � ����� � �����  �� dbdj � � � ��� � � �  

! b�� �  �� � � �� ����� M ��� �� � ���  b�� �  s� �  RZQNYM f�� � �  q������ ��  �� x� �M s� �� ��� �  

q� ������ �M d�� ���� � j��� ��� � �  � ��  p�� � � e� �� ��� � �  IRZZXJ  

! e� � �� ������  �� dbdj � � � ��� � � �  � ��� �� � �  � �  � �� �� � � 

! s� � �� �  �� � ��� � ���� �  � � �� ��� ��  � � � �  �� � �� � � ����  u� �  m� � ��� �  f��� � �[ v�� � � � �� �� ���  

i��  h���  q� �� ��  u� �� f� ��M qO {�� � � �� � Is� �� ��  i�� � � M SQQXJO 

b��� �� � �  j � � � �  �� � �� � � �  � � ��� �  �� � �� � � � ���  �� �� �� �  �� b� �  h� �� ��   � ��  � � � �  � �  

�� ������  � � ��  �� � � � �  �  �� � �� � M j � �� � �� �� ��  �� � � � �� � �� � ��  � � �  ����  �� � � � �� � � �� � �  �� �� ��  

� � � � M � ��  �� � � �� �  ������ � ���� � � �  � �  � � � � �� �  �� ��� � � �� � � �� ���  �� �  dbdj � ��� ��� ����ô�  ����  �� 

�� �  b� �  h� �� ��  � � � �� � �M � � �� �  � �� � � � ��� � � � �  �� �����O j �� � � �� �  �� �  ��� � � �� � � � ����  �� � �� ���  

� �  �� ����� � � � � �  �� � � � ������ � ������ � ����O   

jjjO tubufnfou pg dpnqfotbujpo

g�� � �  ��� �  �� � �� � ���  � �� � � � ���  �� �� �� �  �� �� ��  � � � �  ��� �� �  � � �� �  � ��  �� � �� �����  �� ��  �� � ���M 

� �� �� � � ��� q�� �������  � � � �  � � �� � �  �� � �� � � �� � ��  � �  � � �  ��� � �� ��  �� ERQMQQQO  j � � ��� � ��  �� � � j 

� � � �� � � � ��� �� � �� ��  UQ � �� ��  �� � �� � � ����  � ��  � �� �����  �� ��  �� � ���O 

jwO tdpqf pg pqjojpo boe tvnnbsz pg gjoejoht



UO

 t� �� �  �� p� �����

 c� � � �  �� � �  �� � � � �� �  � ��  � ������  �� �� �  � �� �  �� ��� �� � � � � � � ���� � M � ��� �  � � � � � ��� � ��  

�� �  ��� �� �N� � � � � ���� �� � � � �� � � � �� �  �� � � �� � ����� ��  �� � ��� � �� ���� � � � � ��� � � �M � �  � � �� � �  � �  

��� � � ��� � ���� � ��  � �� �� � ��  �� �� �  ���� � �  �� � � � ������ � �� �  �� � � �� � ��� �  � � � � � ��� �� n����� ��  q���� �  

IñnqòJ � � � �� �  � ��  � �� ���� � ���� ���� � ����  � � b� �  h� �� �� M j � � � �  � � � � � � � � �  �� �� �� � � � � �� ����� 

� � �� � �� �  ����  �� � � �  � ��� � ��  � ����� � ����  � �� � � �� M dbdjM � �� � � �  �� � ������ � ����  �� �� �  � � � � � �  

�� � �� O t� � � ���� � ��� M j � � � �  ��� � � � �  � �  �� ����� �� � � � �� � �[ IRJ �� ��� � � �� � �� � � � �� � �  � � � � � �� �� �  

�� � �� � � ��� ��  �� � ���� �  �� ��� �� �N� � � � � ���� �� � � � � � � � ���M �� �  dbdj � ��� ��� ���� � � �� ��  � � � �  

���� � � � � �� �  � �� � �� �����  I�� � �� �  � ��� � � ����� J �� � � ���  ���� ���� � ����  � �� ��  � � � �  � �� � � � �  �� �� �  

� � � � �  �� � ������ ��  � �� � � �� � �� � ������ �� �� �  � � � � �� �  �� � ���� � �� � �� �� � �M � �� �  � � �� � �  � ��  � ��� � 

� � �� � ���� �� � M � �  � � �� � �  � � � � � � ��  � ���� � �� � ���N� � � � ����  ��� ����� M � ��  ISJ � � � �� � � �� �  � �� � �� �  

��� �� � � � �� � ��  � � � �  � �  �� �  � ����� � � �����  � � b� �  h� �� �� M �� � � d��� ��� ���� � � � � �  � � ��  �� � � � �  

� ��� � ���  � ������ � �� �  �� �� �  � � ��  � �� � � � ��� �  � � � � � �  �� b� �  h� �� �� M � � � � ��� M � ��  �� � � � ����� ��M 

�� �  � ����� �� ô�  �� � �� ��� �� �  �� �� � � � �� � ��  � ��  � � � �� ��� � ����� O   

 t� � � � ��  �� d��� �� � ����

bO u� �  � � �� �  � � � � � �  � �  dbdj � � � ��� � � �  � � b� �  h� �� ��  � � ��  ���� � � � � � ��  � ��  

� �� � � ��� � ��  � �  �� �  d��� ��� ����O b ����  � ��  � � ��N� � � � � �� �  � �� �  �� ��� �� �N� � � � � ���� �� � � 

���� �� �� �� M � � � � �  �� �� �� �  � � �� �� � �  �� ����  RZXR t�� �����  q����� f� � � ��� � ��M �� � �� ��� � �  �� � � 

� �� �  � ��� � �  � ��� � �����  � � � �  � �  �  � ����� � �� ����� � ��M � � � ��  �� � ��  ��  � � � ���� � ���  � � �� � � � 

� ������ ��  � ��  � � � �� �  � ��  � � � � � � �� � ��� �M � �� � �N � �� ��� �� �  �� �� ����� � ��  � � �� � � � �� � � �  �� � 

� ��� � � M � � �� �� ���  � �� � �� �  � �����  ñ� ��� � ����� �ò � �� � � � �� �  �� �� �� �  �� � �� � � � ��  � ���  � � �� ����� N 

� � � � �  ��� �� � ����� � �� �  �� � � � � �  �� �� �  � �� � � �� � �� � �� � � �� O u� � � �  � ��  � ��� �� � �� �  �� � �� ���  

� ���� �� �� �  �� � � � � � ���� �� � � ���� �� �� �� \ �� � �  � ��  � �� � ��  � � � � � �� �  � � ��� �  �� �  � �� �� M ��� �� � ���  �� �� �  

� �� � � � � ��  � ��  � �� � � � � � �� � �  � � � � � � ��  � �� �� � �  �� � � � � � ���� � \ �� � � ��� �  � ���� � �����  ����� �� ��  

� ��  � ��� � ����  �� �� �� �� �  ��� ���� ����� \ � ����� ��  ����� �� ��  � � � � � � �� �  � ��  � ������ �� �  tfsf � ��� �� � \ 

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

b� �  h� �� �� M � ��  � �  k� � � �  sO t� � �� � ��� � � �� � ��  � � � � � � � � �� �� �� �  ���� � � � � � �����  �� � � �� �  � � b� �  

h� �� �� O  v�� � � �� ��  � � � � � �� �  � �� � M � ���� � ����  � � ���� � �  �� ����  � ����� � �� � ��  �� �� �  � ���  �� �  �� �  

ñ� � �  � � � �� � ò �� ��� � �  ���� �� �� \ � � � � � ���  � � �� ��  � � � � � � � � � �  �� � ��� � ����� � ���� � �  �� � � � � �  

�� �� �  �� �� � �� � � � ��� �  �� � � ��� ��M � �� � �� �� � ��  � ��� � ����� O j� ��� � � �� � � � �  � �� � � ��� �  �� ��  

���� � � � � � ��  � � � � �  � �  ���  � � � ��� � � � M dbdj � � �� ��  � � � �   � � � � � � � �� ����  �� ��� �  ��  �� � �  � ���  

� �� � � ���� �  � ��  �� � � � �� � � � � � � �� �  � � � �  � �  � ��� � � ��� ����� M � �������� �  � � � � �� �� ��� � ��  � ��� � � 

� �� � �� ����  �� � ���� � ���� O 

cO  dbdj � ������ � �� �  �� �� �  � � � � � �  � � b� �  h� �� �� M � � � � ���  �� �  � ����� �� ô�  �� � 

�� ��� �� � O  s� � ����  � �  � ����� ��  ��� � � ��� � ���� M � � ���  �� � � M u� � � � � M g� � M k��� �  � ��  t� � �� � ��� � � 

� ��� �� � �  �� � � dbdj � � � ��� � � � M ��� �� � ���  t�� � � � t�� �� ��� �� �  � ��  ��� � ��  �� � ������ �  � �  



VO

� � � � � ��� � �  I�O� OM ñdjwjmjboNSR IdbdjJòM ñdjwjmjboNRRM �  dbdj � ����� � ���òJM � ��� � ���  �� 

��� ��� � ���  � ������ � �� �  �� �� �  � � � � � �  �� b� �  h� �� �� O  u� �  � ��� �� � ����  �� �� �� �  �� � ����  � ��  

� ��� �� �� �� � ���  ñ�� �  � ��� � ������ � � � � �� ��ò �� � �� � ��� � � �O u� � �  �� � �� ��� �  �� � � �� � ��  � � �  �  � �� �����  

�� �� �  ���� �  �� � � �� �����  � � �� � � � dbdj ���� ���� � ����  � ��  � ����� ��  � � ������ � � ��  �� � �M � �  �  �� � � ��M 

�  �� � � � � �� dbdj ���� ���� � ����  ��� � �� �  � ��  � �� �� �� � � �  � ����� ��  � � ������ � �� ñ����� � � � ò �� �  

j�� � � � � �� ��� � �  �� u�� � Rb � �  � � � � �� � � � ��  � � � � � ���� �� � � �� � ��� �  �� � � � � � M �� � �� � � ��  �� � �  ��� 

���� ���� � ���� � �  dbdj � � � ��� � � � O u� �  �� � ����  � � � �� ��  �� �  � ���  �� ñ� ��� � �� ��� ò � � ���  � ����� ��  

� ��  � �� ���� � � � ������ � �� � � ��  � ��� �� �� �� � ���  � � � � � �  � � �  �� � � � �  � �� � N� ��� � � M � � � � �� � ��� � � ����� 

� �� ����� � ���  I� �  � � �� � �  ��� � � � � ����� �  �� � �� � ��� � �� � ��  � � � ��� � � JO dbdjM � �  �  � ��� ��� ���� 

� ���  �  � � �� � � � � �� � ��  � � � � �� �����  � ��� � �� �� M � �� ��  � � � �  � �� � � ��� �  �� ��� ��� �  �� �  � � � � � �  � � b� �  

h� �� �� O  

 j � � � �  �� ��� �  �� �� �  �� � �� � � � ���� �� �� �� � � �  �� � ����  � �  � � �� � �  �� �  � ��� �� � ����  � �� � � 

����  �� � �� � � � � ��� �� � �  � � �� ��� M � �  � � � �  � � � ��� � ��  ��� �� �  � � � �� ���  �� � � �� � ��  � �� ����� � ���  ��  

� � ��  � �� � ����  �� �  ��� �� �  �� � � �� ��� � � ��  �� ����� �� � �  ��� ��  �� ��� �� � � � � � � ���� � O   

g���  � �  �� � �� �  �� � �� � � � ���  � � � ��� � ��  �� � � M �� � � � � � ��  �� � � dbdj[ ���� �� �  ����  � � ��  

��� ��� �  ��� �����  �� ���  � � � ��� � � �  � ���� �� � �� �����  �� � �� ���� ���� � ���� � � ��� �  � � b� �  h� �� �� \ � � � �  

ñ�� �� �  ��� ò � ��� ������  �� ��� �� �� � � ��  ���� ���� ���� � ��� � �� ������  � � �  � � �  � � � � � � � � � �  � �  

� �� � � ����� �  � ���� �� �� � �� � ���� � � �� j�� � \ ���� �� �  ��� � ���� �� �� � � � � �� �� ��� � �  � � �� � � �� \ � ��  � � � �  

��� � ���� � �  ��� � � �  � � � � � ���M � � � �  � �  � � ��� � ���� �  �� � ��� �� �  ���� ���� � �� �  ������ � ���� �� �� �  vOtO 

� �� � ��� � ��O i� �  � ��� � � ��� �����  � ��  � � � � �� �� ��� � � � � �� � �� � � M dbdjô�  �� � ����� ��� �  ����  �� �� �  

� � � � � �  �� � � � � ���� � �� ��  � � � �  � � � � � ���� � �� �  �� � � ��� � � O j� � � � �����M �� � � � � � ��  �� � � dbdj 

� � � � �� �����  � � ��  � � � �  � � � ��  �� ��� �� � ���  �� � ���� � ����  � �  � � � ��� � � � M � � � � ��  ��� � � � � � �� � ��  

� ��� � � �� �� � ��� �� � � � ��� �� � � �  �� � � M �� �� �� � ��� � ��  � ���� � �� �� O j� ��� �� �N� � � � � ���� �� � � 

� � � �� � � M �� �����  �  � ����  � � �  �� � �� � ��� � � � ���� � � � �� �  �  � �� �� � �� �� ����� � ����M � �� ��� � � � ��M �� � � 

�� � � � ��� ��� � � � � � � �� � � � �� �  �� � � � � � � �� �� �� � �  � ������ �� ���� �� ñ� � �  � � � � � ���òO   

g��� ��� M j � � � �  � ����� �� � �  �� �  � ����� ��  � � � �� �� � �� � � ��  ��� ���  �� ��� �� �  �� �� � �� �� � � � ��  

�� � � ��� �� �����  � � b� �  h� �� �� M � ��  � � � �  �� � ����� �  �� �� �  � � �� �� �  �� t�� �� t� � j� � � g�� � � ��� �  �� � ��  

� �� �� � � ���� � � ��� � � � ��� � M �� ��� � � �� � �� �  �� � � � ��  � � ��� � �  �� � �� ��� � � M � � � � ��  � � ��� �� �  � �  

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

� �� � � �� O b��� �� � �  �� �  � ����� ��  � � � ��  ��� �  � � � � � ��  �� �� � � ��� �� �����  ��� �� �  � � � � � �  � � b� �  

h� �� �� M �� � � � �� �  ��� �� � �� ��  �� �  �� � � ��� �� �����  �� � ��  � �� ���� � � ��� ��� ���� � ��  ���  � � � ��� � � �  

� � ����� ���  � ����� � � � � ��� �  �� � �� O dbdj � � � ��� � � �  � � � ����� �  �� �  � � � � � �  �� �� � � � �� � ��  � ��  

� ������ �� �� � �  �� �  � ����� ��  � � b� �  h� �� ��  �� �  � � ��� � �� � � �� �  �� � ��� �� � �� � ��  � � � � � �  �� 

� � �� ��� � � M �� � �� � �  � � � ���  dbdj �� � � ��� �� ��  � �  � � ��O b�� M �� �  �� � � �� � � �� � ��  � � ��  � �����  

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

�� � � � �� � � ��� �� ����� O b� ���  �� �  ñ� ���� ���ò �� b� �  h� �� �� M �� � ��  � � ��  � � � � j � �� ��  � � �� ñ� � ��� �ò 

�� �� � � � � � � �� �  ����� �  � �����  �� �� �  � ����� ��  � ��  �� �� �  dbdj ��� � ��� � ���� NN � � � �� �� � � �  �� 



WO

� �� � � �  �� � � � �  � �� � ��� � � �M ��� �  � � � � � ��� � � �� �  �� �� � ��� ��M � ��  ��� M nq � �� �  �� � � �� �� �M k��  

e� �� � M � ��  � �� � � � �� �� �  � � � � � �  �� �  � � ���� ��� � � ��� � ��� I�� � � ���  �� ��� � � ��� � �����  � �� � �  � � 

� � � �����  � �� � �� �  � �����  �� � �� ����JO u� ��  � ����� � � � � � ��� ��� �� �  �� � � � � �� ��  � � � �  ��� �  � ��� � ��  

� � � � � � �  �� �  � ���� � � � ��� � � � ��� � �  � � � � � �� � � �� �  � � �� � �  �� � �� � ��� � � ��� � ����� � ���� � � O 

v�� � �� �� �� ���  �� �  � � �� � � �� �  � ��  � � � ���  � ��� � ����� � ���� � �  �� � ��  � �� � � � ���� � � � �� �  ��� � � � � � �  

� ����  � ����  �� � ���  � �� � �  �� ���  � ������ � M � ��� �� � �  � � � �  � � � �� �� � �  � � �� ��  �� ��  �� � �� �  � �  

��� � ��  � �� � �� � �� ��� �� �  �� � � ��� �� ���  � ��  �� � ��� � � ��� � � �� ���� �� � � �� � ��� ���� O  

wO gjoejoht boe dpodmvtjpot

bO u� �  d��� ��� ���� t� �� ��  i� � �  g��� � � � � �� �  m�� � ��� ���  �� b� � � � �  d�� � ���� �  � �  j��  

f� � ��� � � �  

b � � ��N� � � � ��� � �  � �� �  �� ��� �� � � � � � � ���� �� � � ���� �� �� ��   ���� �� �� ��  �� � � � � �  � � � � 

� � � � � �� �  � �  � �� � �� � ���� �� ��  � � ���  � � � � � ���� �� �� M � ����� ��  ����� �� ��  � ��  ��� �� �� � � ��  � � � �� � 

��� ���� �����  � � � �  � �  � ������   �� � � � ��  �� � � ��� ��� ��  � � �� ��  � � � � �  � � � � � � � M �� � ���� � �� �  ���� � ����  

� � �� � � � � � O u� ��  � � � � � � � � � � ��� � � � �  ����� � �� �  � � � ���  � � �� �  ���  �� ��  �� � � �� �� ��� �  � � �  � �  

� � � �  � � ����� M �� � ���  ��� ��� � ���  � �  � � ���  �� � � �� � �  �� � ��� � �����  �� � � � ��� �� � � � �  � � � � � ��� � � � � 

� ��� �� � �  � ��� ��  ����� � �� �  � � � ��N� � �� �����  � � � � ���  �� � � � � � �� � O n�� � ���� � �� � � �  � � �� � � �����  � ��  

������ ���  � � � �� ��� � M �� � � � ��  � � �� ��  ����� � � � �� M � � � �� � � �� � � ��� � M �� � �  � ��  ��� �� � � � �  �� � � � � ����  

� ���� �� � �  � �� � ���  � ��� �  �� �  ����  ����  � � �� � � � � ���  � ��  � � ��O u� � � � � � � �  � ��� �� � �� �  �  �� � � ��� �  

ñ� ��� � � ��  � ��� �  �� � � ��Oò u� ��  � �� � � � � �� � �� � � � �� �  � � � �� �  ����  � � � � � �� � ��  �� � �� � � � � �� � ��  

� � � � � ��� �� � � ��  �� � � �� � � � � � � �  � � �� ��  � ��  ���� � �� � � ��� � ���  � ���� �� �� �  � ��� � ����� M ��� 

����� ���  � �� � � �� � �� �� �  �� � �� ��  �� � � �� �� � � ����O 

n� ��  ��� ���� ����� � � � ����� � M ��� �  �� �� ���  �� � �� � ��� �� M � ����� � M �� �� � �� � ���� � � � ��  �� � ������ � M 

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

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

�� � �� ���� [ �� � � �� �� �  �� � � �� �����  I� �� ���� M � � � ���� ��� ���� JM � � � � � � ��� � ���� I�� � � ��� ��� M � ��� ��� JM 

� ��� �  � �� � � � �� �  �� � ������ ���  I��� � ��� � �  � � ��� �  ñ� ��� � �� ��� òJM � ���� � ���  �� � �� �� � ��  � � ��� ��� M 

� ���� � ��� �� � � ����� � �� � � ��� �� ����� M � ��  ��� � � � ��� � � � � �  �� � � j �� � �����  �� � �  � ��� M u� �  m� � ��� �  

f��� � �O

x�  � ��  � �� � � ��� �� � ��  �� �� �� �  ��� �� ��� �  ��� �� � ����� � �� � �  � ��� � �  �� �  � �� ��� �� � � � �� �  �� � � 

� �� � �� �  � ��  � � ���� ���  � ��  �� � ����� �  �� � �  ��  � ������  �� � � � �� �  � ��  � � � ��� �� �  �� � �� �� � �� ����O j� ��  

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

� � � ���  �� � � � ��� � � � M � ��  � �� � ��� � �  � � �����  �� � �� � � �� � ��  �� � � � �� ��  �� �  �� � � �� ���� �� 

� �� � ��� � � �O  dbdj �� ��� �  �� ��  � �� � ��� �� � �  �� � � �� ��� �  � �� M � �  �  �� � � ��M ���  � � � ��� � � �  

� ������ � �� �  �� �� �  � � � � � �  � � b� �  h� �� �� O  



XO

RO j�� �� �� � � � � � O t��� � ����� � � � O t� � �� � � ���  j���� � �� � �  �� c� � � � ��� � ��  q� ����� � 

s� � � ��� �� ����� Pb� � �� ��� � �����   

x� � � � �  � � �� �� � �� � �� �� ��  � � �  ��� � ���  � ��  ��� � �� ��� M �� ��� �  � � � � � � � ��� ���  

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

� �[ g��� �M � �  ��� � �  �� �� �  ��� �� �� � � �M �� �  � � ���� � � � � � �  �� �  � � ���M �� �� �  ���  � � � � �� ��� �  �� �  

� � ���� � �  � ��  ���� �� � �� �  ��M � � � �  � � [ � � �� ��� M � � � � ���� M ��� � ���� M �� � �� � ���� M ��� �  �� � ��� M � � ���  

� � � � �� � M ����� ���� M � ��  � ��� O 

u� � �� � ��� M � �  ���  �� ����  ��� � �� ���  � � �� � �� � � � � ����M �� � ��� �� �� � � � � ���� �� � � � �� � � 

� � � �  � � � � � �  �� �  � � ����M � � � �  � �  � ��  �� � � � � � �� � M � � ����� ����  ��� ��� M � � � �� � �� �M � � � ���� ��� M � � �� � �M 

�� � � M �� � �� ��� ��� O t� � �  � � � �� �� �����  � ��  � � ��� �  ñ� �� � �� ������ �ò � �  � � � � � ���� �� ��  � � � � � � �  �� � �  

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

� � � � � ��� � �  � � �� �� � � � �� ��O 

t� � ��� M � �  � � �  ��� � �  �� �� �  � ��� � ���� �� � � �� �  �� � � ��� �� �� � � � � �� � � � �  �� �� � � � � ����O 

b� � �� �� � ��  �� �� �  �� � �� �� �  �� ���� � �  �� � ��  � �� � � � ��� � ���� � � � ��� �� � � � �  �� � � � �� �� � � �� � � � � � 

� � � � � ��� � ��� �� ��  �� � � �� ��  � � ����  � ��� �� �  � �� � � ��� �� � � ���� � �M �  ��� �� � � � � � �  �� �  � � ���� � �� � 

� �� ����� � ��M � � � �  � �  �  � � �� M �  ��� �� ����� M � ����� ��  � ���M � � ��M � �� � � M ��� � � � � ���M ���� � � ��� M � ����  

� � �� M � � � � � ��� � � ��� M �� ��  ��� � � � �� � M � ��  � ��� O t� � �  � � � �� �� �����  � ��  � � ��� �  ñ� ��� � ����� �ò 

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

�� � � ��� � O u� ��  �� � �  �� � � � �� �� ���� � �� � �  �� �  q� ���� �� �� �  d���� � �M �� � � � �  � �  � �� �  � � ����  �� �  

� �� � �  � � � ��  �� � ��  � ��  � �� �� � � � M � ��� � M ��� � � � � ���� M � ��  � � � � � �� �� � M � �� � �  ��� � �� �� �� � �� �� �  �� � � 

� � � �� � � ��  �� �  ��� �� �� � � � � � ���H�  � � ����� � �� � O 

u� ��� M � �  � � �  ��� � �  �� �� �  q� ���� �� �� �  t��� � ����M � � �� �  ��  � �� � �� �  � ��  � � ���� ��� �  � �  

�  � � � �� �  �� � �� � � � ��  � ������O u� �  � � � �� �  ��  � � � ��  �� �  � � � � � � � �� � � �� � �� � � M � � � �  � � M �� � � �M 

� � ���� �� M � ������ � �M � � ��� �� � � ��  � �� ����� � �O t� � �� � �  � �� � ��  � � ��  � ��� � �����  � ��  �� � �  � ��� � �� � ��  

�� � ����� � ����� M �� � ���� M �� �� �  � ��  �� � �  �� � � � � ���� �� � � ���� � �� � � ��� � ����� O j� �� �  � �� ��� �  �� � � 

� � ��� �� �  � �� � M �� �  � � ��� ��  �� �  ��� �� �� � � �M �� � � � �� � �  � ��  � � � �� �� �  �� � �� �� �  � ��  �� �  � ��� � ����M � ��  

�� �  � � � �� �  � � � � �  �� �  � � ���� H � ����M �� �  � ����� � M �� �  � ��� � � � �� M � ��  �� �  � � �� ������ �  � � � � �� �  

�� ���� �  �� � � � � � �� � ����� O u� �  � � � �� �  � ��� � � �  �� �  � �� � � ��� ����  �� � �� � ��  � ��� � �����  �� � � ���� �  

� ��� � M � � � �� � �� ��� M � ��  � � � � �� �� ��� ��  �� � � O 

b� ���� t� � �� � ��[ n����� ��  q���� �  q����� � � � �� �  �� j�� � ô�  b� �  h� �� ��  � ��  � � � � � � �  �� 

� �� ��� � ����  � ��  � � � � ���  j�� � � � � �� ��� � N� ������ ��  �� SQQTO x� � � � � ����  � � ��  �� � � � �� �  �� 

�� � �� � � � ���� ����M � � � �� � � ���� � ��  ����� ��  �� �� � �� � ������ ��  �� � � � � ��  � ���� � M � ��  � � �  

�� � � � � � �� ���  � � � � � ��� � �� � �� ���� ` 



YO

e�� � �� ������ �[ u� � �  � � ��  ñ� � �  � � � �� � ò �� ��� � �  ���� �� �� M � � � � � �� �  �� �� � �� �� � �� � �� 

� � � �� ���  �� �� � �� �� � O u� ��  � � �  �� �  � �� �� ��� �  � �� �� � ��  �� � ���  �� �  c� � �  b� � ���� ��� ���� 

p���� �� ��  � ��  �� �  � � ���� n����� ��  � �� ��M � �  � � � � � ����� �  � �  h� �� �� � n� � �ô�  � �� �� � ��  � � ����  

�  t� �� ��  d�� � ���� �  ��� � � ��� � ����  �� �  � � � � � � O 

t��� � ����� �[ u� � �� � �� � � � � �� � ��  � � � � � ��� �� � � ��� �  � � � � � � �  �� � �  � � ��  � �� �� �� � � �  � �  

�� � �� � � � � ����� M � ��  � �  � �  � � � �  �� �� � �� ����  � ����� ��  ��� � � ��� � ���� M �� � � ñ� � � �� � � � � � �  

�� � � � � � �� ò �� �� �  � ������ ��  �� ��� � � �� � � � �� � �  �� � ���� � �  � � � � ���� ���� � �� �  �� �� � ��M �� 

�� � � �� � �  � �� ��  � ��� �� �  � � ����� � ��  ���� ���� � �� �  � � � ��� � �� �  ��� � �� � �� � O u� � � � � ���� 

����� � ��  �� � ��� ��� ��  � � � � �� �����  � ��  ��� � � �� u�� � Rb �� � ��� �� �  � � �� � ���� �� �  � ��  

�� � �� �� � �M � � ���� � �� ���  � � ����  �� �  ��� � � � � ���M �� � �  �� ��� �� � � � �  � � � � � � O u� �  ��� � � � � � � � � 

�� �� �  � ��� � ���� ��  �� �  � ��� �  � ������ ���  � � �� � �� �  �� � � �� �  ��� �  � � � � �� � nq�  � � � � � �� � �� 

� � � � �� �  �� � ��� � M � �� � � � ��� �  �� �� � �� � � ���� M � ��� �  ��� �� � � �� � � � ��  ��  � � � �� �� �  ��� � ��  �� 

�� �� �� ����  � ��  � � � ���� M �� � � � � ���� M � � � � ��  ��� � ��� � �  �� �� ��� �  �� � �  ñ� ��� � �� ��� Oò  

u� �  t��� � ���� �� �� ��  � � � �  � � � �� � �  � ���  � �� � �� �  � �� � � �� � � �� � ��  � � ��  � � ���� �� M 

� �� � � ����  � � �� �� � �  � �� � �� � � � �  �� � � � � ����  � � ����� � ��  ���� ���� � �� �  � � �� �  � � � �  ��� � [ n����� ��  

j��� ���� � �� � M ñphbMò � ��  �� � � �� ���� � � ����� � ���� M dbdj � ��  u��� � d��� ��� ����� O b�  � � �� ��� �  �� 

�� �  u� � � � �  � ��  g� � Pk��� �  �� � ���� M � ��  �� � �� ��� �  �� � �� ��N� � ���� � �� � ��� ���� � M �� � �� � � � ���  �� 

�� � �� ��� � �  � ��� � �� � � � �� �  �� �  nq b�� �  �� � � �� �� �� M � � ���� � �� ���  �� �� �  ��� � � � � ���M �� � � � �� � �� � �  �� 

�� � �� � � �� � �� �� ������ � ���� ����  ���� ���� � �� �  � � �� ��� � �  �� �� � � �� � ����� M � �� ���  ��� � ��  �� ñ����� � 

� � ò � � �� ��� � �  � ��  ñ� � � �� �  � ��� ������ò ��� ���� ���� � ����� O  

t� � �� � M ��  t� � �� � �� [ t� � �  � � � �� � � �� �  � � � � � ��� � �  � ����� ��  � ����� � � � �� �  � � �  ��� 

��� ��� �  �� �� � � ���  � ����� � ��� � ����M � � � � � �  � �� � � � �� � �  �� � � ��  ��� � � � ������  � � � ��  

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

� �� � � � ��  �� � � � � � �� O j� � � �  � � �� �� �  � � �� �� � � � ��� �� �� �� � � ����� ��  � � ������ � �� �� � � � � � 

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

� �  � �� � �� �� O  

j� �� �  � ��� � ���� � �� P�� � � � �� �  ��  � ����� � ���  �� � � ��� �� �� M �� � � � ������  �� � �  �� � �  � � � �  �� 

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

�� � � �����  �� �� �  �� �� �� M ��� �� � � � � ��� � ���  �� �� � ��������  �� �  ��� �� �� � � � � � �� ���� O   

q� � ���� � b� � �� ��� � ����� [ j�� �� �� � � ��  � ��  � �� � � �  � � ��  �� � � ��� �� ��  � ��  �� � � ���  

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

� � �  � ��� � ����� ���  �� � � � �� � �� � ���  ����� � �� � � O u� �� �  � � �� ��� � ����� � �� � �  � � �� ��  �� � � � �  �� �  

� � � � ����  �� �� � �� �� � � � � � ��� �� � � M � � � ��� � ��� � � �� �  � � �� �� ��� ���� �� � � ���O q���� �� � � 

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

� �� � �  ����  �� �  � � �����  �� � � ��� �� ñ� � ��� � ò � � � �  � �  � ����� ��  t� � � �� ��� � k�� � � �  e� �� � M � � � 



ZO

�� �� � � �  �� ������  �� �  � ��� �  � �� � � � �� �  �� � � � � �  � � �� ��� � � M � ��  �� � ���� �  � �� � ��� � � � �� � ��  

� � � � ����� \ � ���M � � ��� �� ��� �� �� � � ��  ����  �� �  dbdj � ��� ��� ���� ��� � � �� �  �� � ���� �  

� �� � ��� � � �M �� �� � � �� � � � ������ �  �� � �� �� �� � �  �� � �  � ��  ��� �  �� �� � �� �� ����  � � � ��� � � � O   

u� �  � � �� �  �� �� �� �� � �  ��� �� � � � � � � ���� �� � � � ��� �� � � �  ��  � � � � � ��� � �  �� � � � � �� � � � �� ��� �  

� � � � �� ��  �� � �  � ��� M u� �  m� � ��� �  f��� � � M � � � � �� �� � � � ��� �� � � �  � � �� �� �  ��� � � � � � � �  � � ����  �� � � 

��� � M � ��  � � � �  �� �� ��  � �� � ��  � ��� � � � � � �� �� �� �  � � � � � � �� O u� �  � �� � � �� � ��  � � � �  �� �� �� �� � �  

� �� � �  � � �  �� �� � � � ��� � � �� �  � � � �  �� RZXRM �� � ��� � �� �  �� � � ���� �  � � ����� �  � ��  � � �  � � � �� �  �  � ��� ���  

��� �� � ���� �  � � � � M � �� �� � � �  � � � �� � � �� � � �� M u� �  t�� ���� �  q� ���� f� � � � �� � ��O j� ��  � ��� �� �  �� � 

�� ���  �� �� �  ��� � � ��� � ��� �  �� � ����  �� �� �  b� �  h� �� ��  � � � � � �  � �  �� �  � �� � ���� �  � � � � � �  � �  k� � � �  

t� � �� � ��� � � I� � �  b� � � �� ��  h[ q� � � � ���� �� � � t��� � � � � JO 

SO u� �  t�� �����  q����� f� � � ��� � �� 

u� �  t�� �����  q����� f� � � ��� � �� � ��� �� � �  �  � �� � � �� � ��� �� � ��� � ����� � � �� � � �� � � 

��� �� �� � � � � �� � �� ������ M � ��  �� �  � � �� � � �� � M �� � � ��� �  �� � � � � �� ���� N� �� � ���  � � ���  � ����� � � � �� � O 

u� �  � � ���� �M � �� � � ��  ������ � � � � ��� ��� ���� �� � ��� � ����� � � �� � � �� � � ��� �� �� � � � � � � � � ��� � � �  �� � � 

� � � �� � �  � �  t�� ��� �  n��� �� �  �� �� �  RZWQô�  � � z� ��  v��� � �� ��� M � ��� � � �  �� �  � ����  �� � � �� �� �  �� 

� � �� �����  I� � �  n��� �� � M tOM p� � � �� �� �  u� b� �� �� ��� [ b� f� � � � �� � ��� � w�� �  Ii� �� � �� � �� ���� �M 

SQQZ � � OJO 

j� n��� �� � ô�  � � �� � �� � M � ���  �� � � RQQQ � � � �� I���N� �� � � ��J �� � � � �� �  � � ���� �� � ���  � � ��  

��� �� �� � � ���  ��� ��� � �� �  � �  �  � � ���  m� � N� �� �� �  � � � � ��� � ��� � I�� �  b� �� ����� J �� � �� �  ��� �� � � ��� ��  

� � ���� � � �� � ����  � � �� � �  �� ��� � � � � ���� �� � ��� O u� �  u� � � � � �N� � � �� � � � � �  �� � � �� �  �� �  m� � ��� �N

� � � �� � � � � � � � �  I�� � � � J � � � �  � � � ���� �� �� � �� �� � �����  ���� � � ��� � � � ��  �� � � ��  �� � ��� �  �� � �����  

� �  � � ��� � ���  � ����� O u� �  � � �� � �  � � ��  � �� � � �� � � � � ��� �� � � ���  � � � �� ��� �� � � ���  � �  �� � � �� �  �� � � 

�� � �� � � �� �  � � �� �  � ��  � � �� �� ���M RV � ����  � � � �  � �  �� �  �� �� UVQ � ���� O u� �  m� � ��� � �� � � � � �� � � �� 

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

�� �� � � � � O u� �  u� � � � � � � �� � � ��� � M �� �  f� � � ��� � ��� � ��� �� �� �  � ������ � ����M � ��  � �� � � � ���� �� � ���  

�� � � � �  �� �� �  �� �� � � �� �� � �� � �� �� M � �� ���  UVQ � ����  �� � � � �� ��  � � � �  � � � � �� �� � �O u� �  � � ������ M �  

�� �� WVF � � �� � �� �� �  � � �  �� � �� � �� �� �  � � � � ��� � ��� � � � ��� ����� O  Iu� �  m� � ��� � � � �  �  �� � � � �� �  

� ���� � � �� ��  � � � � ��  ��� �� � ���  � � � � � �� � � � M � � � �� �  u� � � � � ��  � �� � � ��� � � �  �� � � �� � �� � � �� � �  � � ��  

� � ���  � � ��� � �� �  �� �� � �� �� �� � �OJ 

n�  �� � � � �� �  ��� � � � �  ��� �� �� �  � �� � � �� �  � ��� ��  � � �� �����  �� � � � � ��  �� � � �� �� � M � � � 

� ���  �� �� �  � ���  �� � � � � � ���� �� � � � ��� � � � � �  �� � � �� � � � �� ��� ���� ����� � � � ����� � M ��� �  � � � ���� M 

� � � ��� � � M � ����� �� M � ��  � ������ O u� � �� M �� �� ��  � �� �  ���  � � ���� � � � � ��  � � � � �  �� ��� � �� M �� �� � � 

� � � � �  � ��� � �  ����  �  � �� � �� �  � � � �� � ������ � ����  �� � ���� M � � � �  � �  ���� N� �� � ���  � � �  � �� ������ M �� �� � M 

� ��� �  � � �� � �� � M � �� � � � ���� �� ���� �� M � ���� � ��� M � � ���  ��� � �� O n�  �� � � � �� �  �� � �  � ��  j � � �� �  �� 

� �� � ��  �  � �� �  � ����� �� � � � � �  �� �� ����� ���  � �� ��� � �� vOtO � ������ M � ��  �� �� �� ��  � � � �� �� �  



RQO

� ��� ��� � � � ���� � �  � �� � � ���  �� �� �  ���� �  �� h� � �� �  � ���  � �� � �M � ��  q������ ��  � ���  � ���� � � � �� � �O 

p� �� �  � � � ��  �� �  � � ��� �  �� � � ����� ����  � � � � � � � � ���  � ��  � ����� � � ���� �� �� � � M � �  � � ��  � � ��  �� 

� � �� �� ���  �� � � �� �  SU ���� � � � ���� �� � ���  I����  �  � ��� �� XV ������ � � ��� ��� � ��  �� � � ��� ���  �� �� � 

�� � � � � � � � � � J � � ��  ���� � �M � � � ��� �  � ��  � � �� �� �� �������  �� � � �  R �� �� � � ���� � �� �  �� �N� � � �  

����  � �� � � O

q������ ��  ��� � �  �� �� � �� � � ���  SUPXM � � ���  � � � �� �  � ��� � �  YN� �� � � � ����  � ��  � � �� � �� �  

� ��� �� � �� � O c� � � � ��� �� � ���  � ��� � �  � � �  � � � �� � � ��� � ���  �� � � �� � � M � �� � � �� � ��� � � M � ����  � ���  

���� �� �� � � M � �� ��� � M � ��  � � � �� � ����� O x�  � �� ��  � � �� � ��� �  �� � � �� � � �  RM � �  � � �  ����  ñ� ���  � � � �� � ò 

� � � �� ��� �  �� � � � � � �� ��  ���� � � � �� �  �  ñ� � �  � � ��� �Oò j� � � ��� ��� � �M �� �  � � � �� �  ���� � � � � � �� � �  

� � � � �� � M � � � �� � ��� M � � � � � � � �� ���  �� �� � �� ��� � �� � �� �� �� �  � ������ �� M � � � �� � � ��� �  ������ ���  � � � 

� � � ��� � ���  � � � � � �  � � �� �� � �  � ��  � �� � �� � � O x��� �� �� �  ���� � V � � � � M ��� �  � ������ ��  � � �  � � ������ � 

� �� � � � �� ��  � ��  � � �  �� � �  �� �� � � � �  �� � �� � � �� � � � ��� O u� �  � ��� � � � � � � � M ��� �� � ���  � � � � � ��� � �  

� �� ��� � �� � �� �� � ������ �� M �� � � ��� �  �� �� �  ��� � � � � ���M � � � � �� �  � � � �� �  � � � � � � �  ��� � ���  �� � � jM 

� � ����  �� �  t� � � ����� �� � �� ���� M � � �  � � �� � �  � ��  ��� �� � � �� ���  �� � �� � �� � � � � � ���O u� �  �� �N� � � �  

����  � ���� � �� �  � �� � �  � � �  �� � �  �� �� ��� �� �  � ��� � � ��  � � � �  � � � � � � �  �� � � �  � � � � �� � �� � ������O j� � � �  

� � � �� �  �  � �� � �  �� � � ��M � ��  �� � �  �� �� �  � ��� �� � ��� �� � � � � �� � �� � � �  � �� �  �� � �� ��� ��  � ���  

� � �� �� O  

u� ��  � ��� �� � ���M � � �� � ��� � � �  �� ��� � �  �� �  t�� �����  q����� f� � � ��� � ��M ��  ���  � � ��  � �� � ��  

� � � � � �� � O u� �  � �� � �  ��  � �� � � ��� �  �� ��� �  � � �� �� �� � � � ��  ������ � � ����  � � � � � ���� �  �� � �� ���  �� � �  

� �  � ���� � �  � ��  ���  � �� �  � � � ��� � �� � � ��� O j� � � �  � � � � �� �  � � � �� � � �� �� ����� � uw � � �� � M ��� �  WQ 

n��� �� �  � ��  SQPSQM � � ���  � � ��  ��� � �� M � �  � � �� � �  �� � �� �� �  �� �� � � �� � �� � � � ��� ��� � M � � � �  � �  u� �  

i� � � � c� � � � ��� f� � � ��� � ���  I� ��� � � � �  � �  p� � � � � � � ��  � ������  � ��� � ���M b�� �  h�� �� � JO u� �  

� ��� � ����� � � �� � � � � � ��� � � ��  � �� ��� �  � �  n��� �� �  � � �  � �� � � �� �  � �� � �� ����  � ��  � � � ��  � �  � �  

� �� � � M � ��  �� � � �  �� ���  � ���� � �� �� �  � ��  � � � � �� � �  �� ��� �� � �  � � � �� � ��  � �� � � �� � �  � ��� M u� �  

m� � ��� �  f��� � �O j � �� � �� �  �  � �� � � � ��� ��  � �� � � �� � � � � � ��  �� �  � � �� �� � � � � ���  � ��  � � ���� �  

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

�� � �  Ir� �� � s� � � [ u� �  t�� ���� �  q� ���� f� � � � �� � ��JO

j�� � � � M �� �  ñg��� � s� � ��� �� �� �  j�� � � � �� � �� q� �� � �� s� � �� �  e�e e� �� ����� p� � �� �����  

Ib� � � � � SQQUJMò � ��� � � �  �� �  t� � �� � ��� � � s� � ���M � ��� �� �� �  �� � � �� �  ñ�� �� � � ��  t�� �����  � �� � �  

é  � ��� �� � �  �  � � � ����� ��  �� ��  ��� � �� � ����� ��  � � �� ����� �� � �� ����� Oò It� � �� � ��� � � s� � ���M 

b� � � �� ��  hM � O RJ j� � ����� � ����  �� �  �� �� ��� � ��  � � ��� � � �� ����� � �� �� �� �  t�� �����  q����� 

f� � � ��� � ��M �� �  �� � ��� � � � � �  � � �� � �� �� � � ñ�� � ����� ��  � � �� ����� �� � �� ����� M ���� �� ��  � ���  � �� � � 

 u� �� � � �� �  �� � �� �� �  �� �� � � � �� � � � � � �  � � � � � �� ���� � �� �  �� � � �� �  � � � � � � � � �� � � � � � � � �  
�� ��� � � �� � �� �  �� ���� � ��  ���� ��� ����� ��� M �� � �� �� M �� ��� ��� � M � � � � � ����� �M � ����� �� M � ��  � ��� ��� ��  
��� ���� ����� O j��  � � � � � � �  � ��� � � �  � � � � � �� � ��  � ��� � � � �  � ��  �� � � � �  � ��� [ � � � O� ������ � � O��� M
� ���  � ���  �� � � SQ � ������ � ��� � �  � � � �  � �� � � O  u� �  t�� �����  q����� f� � � ��� � �� � ��� ���� 
� � � �� �  �� �  � � � ��  �� �  i���� � ���  � �� �� M �� � � ���� � ��� � � ���� �� �� �  �� � � �� �  � ���� � O 



RRO

� ��� � � �� � � �� � � � � ��� ������  �� � � � ��  �� � ����  � � ��� �Oò Ij� �� OJ u� �  �� � ��� � ���� ��  �� � � �� �� �  

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

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

� �� �  � ����� � � � � ��� � ��O  

j� b� � � �� ��  hM �� �  t� � �� � ��� � � s� � ��� �� ����� �  �� �  � ��� � �  � � � �� � � � � � ���� �� � � � ��� � � � �  

��� � ��  �� � � � �  � � � � � � � � ��� �� � �  � �  � �� � ��� �� �� � � ��  � � � � ��� � �  ����  � � ����  � � �� �  b� �  h� �� ��  

ñ� � ��  � ��� ò � ���  � ����� ��  � ��  � �� ���� � � � ������ �M � ����� ��  � ���� �  � ��  ���� ���� � ����   � ��  

� �� � ���� �  � � � � h� �� �� � u� � � � �  �� �� ��� �  �� � �  ñ�� � � ��� �  ��� �� � ���  �� � � � �� ��� M � �� �� ��M � ��  

� � ���� � ��� ��� � � � � � � � ò �� � � � ñ� � ����� � ��  ���� ���� � �� � ò ����  �� �  � � �� ��� � � O ñq� � � � ���� �� ��  � � � �  

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

��� � ��� � �  � � � ��� � �� �� �  �� � � ��� �� � ��� � � � �� �� � � Oò b� ���  �� �  � ��� � � ��  �� ����� �  �� � � ��  � � � �� �� 

� � �  � � � � �� �  � � � � � ����  �� � � � � � ���  ��� ��� ����  � � � � ��  ��� �� �� � � ��  � ��  �� �  ������ ��� [ 

� � ��� �� �� � � ����\ � ��� � �� ��� \ � � � � � � ��� � ����\ � �� � �  �� � � � \ � ��� � � � � �� � ��� �� � �� � �� � � � � � ��\ 

��� �� � �� � ����� ����M � ��  ��� � � � �� ����� � ��� �M �� � ��� � ����� � �� � ���� O It� � �� � ��� � � s� � ���M b� � � �� ��  

hM � � O UNWJ  b� ���  �� �  � �� ����� � ��� � �� � ����  � ��  � ��� ��� ����� M � ���� � � �  ���� �  �� � � �� �����  � ��  

��� � � � � � ��  �� � �� �� � �O Ij� �� O � � � O XJ 

p��  � � � �  � �� ����� � ��� � �� � ��� � ��� �� �  �� � � � �  �� �  � �� � � � �� � �  � �� � ��� �  �� � ���� � ���  

� � �� ��� � � O ñu� �  �� � �� � � �� � ���� ���  � �  � � ���� ���� � ���� �� � � ��� � �  � � ��� � �  ���� ��� � �� ���  � � � �  

� ��� � � �M �� � � �����  �� �� �  � �� � ��� �  �� � ��� � �  �� � � �� ��� � �  � � ���  � � � � �� � � �  ��� � � �� �� � �  � � ���� �  �� 

��� �  � � b� �  h� �� �� Oò Ij� �� OJ j� ���  � � ��  � � �� ���� �  � �� �� � ��  �� � � �  �� ��  � �� � ��� �  �� � ����� � �  

�� � � � �� � �  � �� � � �  �  � � � � � � ����  �� �� �  � � � � � �  �� � � �� ��� � �  �� u�� � RbM �� �  t� � �� � ��� � � s� � ��� 

���� �  �� � � �� �  ������ � ���� ����� � � �  �� � � � �  � � �� ��� � �  �� � � � ���  � � ��� �� � ��  � ��  �� � � � �� �  ñ� ���  

� �� � ��� �� � ���  ���� ���� � ����� Oò Ij� �� OJ  i�� � � � �M �� � � � � ��� � �  � ��  �� ��  �� � ���  � � � ��� � ���  ��� �� �� �  

� � � � � � ��� ���  � ��� ������  �� �� � � u�� �[ 

p� � � ��� � M ñ�� ��  � �� � ��� �  ��  ��� � ��  �� � � � �  � � �  �  � � � � � ���� �� � � �� � � � � �� � � � �� �  

� ��  ���� ���� � ����  � �  � � ��O u� �  � � � ����  �� � ���� � �  ��  � � ��� � �� ����  ��� �� � � �� � ��� � M 

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

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

�� � � é O � � � � � � ��� � ���� ��� � ��  � ��� � � ��  � � ��� �� � � � ���� ��  �� � � � � � � ���  � �� � �� � �  

�� �  � � � � �� �  ��� � �� � �� �� ��� � �� O It� � �� � ��� � � s� � ���M b� � � �� ��  hM � O XJ   

u� ��  �� � ��� � � � � �  � � �� � �� �� �  ���� � �� ��� ��  �� �� � � � �� � ��  � � � � � ��  �� � � � � ��  � � ���  � � ���� �  

��� ���� ����� M � ��  ���  � ������ � ���� �� �� �  � � � � � �  � �  �� �  nq� M � ����� ��  ���� ���� � �� �  ����� � ��  IñnjòJ 

� ��  � �� ���� � � ����� � ���� M � � ���� � �� ���  �� �� �  �������� �  ��� � � � � ���O ñu� �  � � � ��� �� � � � � � ��� �� �� �  

��� � � � � ��� �� d� �� c��� �  R � � b� �  h� �� ��  � �� ��  � � � �  � � � � � � ��� � �  � ���  � ��� � �  �� � ����� M 

�� � � � � � � �� M � ��  �� � � � �� � �Oò  It� � �� � ��� � � s� � ���M � O RTM � O VJ Ij�� ��� �  � � � � �  ��� � � � � � � �� O 



RSO

s� � �� � � �� � �����  � � ��  � � � �  �� �� �  � ����� ��  �� � � � �� � �  �  �� � � � � �� �� � � �  � � � �� � ��  

� ��� �� � � M � �  � � �� �� �� �  u� � � � � M g� � Pk��� �  � ��  t� � �� � ��� � � �� � ���� O  b� � ������ ��� M � �� �  

� � � � � ���� �� �M m�O d��O m� ���  k� � � �  � � �  � � �� �� b� �  h� �� ��  q����� ñ�� ���  ��Oò i�  �� � �� ���  � � � ���  

� �� �� � � �  � � ���  �� � �� ����� M ������  � � � � � � �  � �� � ���  �� �� �� �  �� � � ���  � ����� ��M � � � � � � �  � �� � � �� 

�� � � � � �  ��� � ��� � � �� �  �� � � � � ��  ��� � �� � �� �� � ������ ��  � � ���  � � ���� �����  � � � � ���� M � ��  � ��� O 

m� ���  k� � � � M g�� ���  i� ��[ b� b� � �  q� � � � ���� �� � d��������  b� �  h� � � ��  Ih�� ��  d� ���� � 

q� � ��� � ��� M SQQYJO k� � � � ô �� � � �� � �����  �� � � � � � � �  � ���� � ����  � ����  �� �� � � � ����� � ��� � ����M 

� � � � ���  �� �  ���� ��� ����� � ������� ��  �� � � �  � � ��� �� �  ����  �� �  � ������ � � � � � �  �� � � �� ����� M �� �  � ��  �� 

� � �� � ��� �  � � � � � �� � � ��  �� q����� p� � �� �� � � � ��  s� �� �  h�� � �����  �� �  u�� � �� � �� � ��  j��� ���� � ���� 

�� q������ ��  � � b� �  h� �� ��  q�����M � �� � � � � � ��  �� � �  � � �� �� � �  �� ��� � � �� � ������ � O u� �� �  �� �  

� ��� ������  ��� �� � � �  �� � � �����  � � � � �� �� ��� � �  � � ���� ����� � ��  � � � �� ��� � � M ��� �� � ���  ��� � � � � ���� \ 

� � �� � ����  ñ� �� � ���N� � � � ����  ��� ����� ò �� � �� �� �� �  ��� ��� � �  �� ���� �� �� � �  �� � ������ �� \ ���� �� �� �  

� ���� �  �� � � �� � � �� � ���� �� �  �� ��� � �  ��� N� � �  �� � � �� � ���� � ������  � �� � ����  � �� � ���  ����  � � �� 

� ����� ���  � �  ����� � ��  � ��  ��� � �� M � ��  � �� � ��� � ���  �� � �� ���� �� �� � �  ��� � � � � � � � � �� � �� �� � ��  � ��  

� � � ���� ��� ��� �  �� � �� � \ � ��  � � ���� ��  �� � � ��  �� � � � � �� �� ��� � ��  �� � �� �� � �M � ���  � � � �� � � ��� � � � ���� 

�� � � � �  � ������ � �� � �  ���� �� �� � � � M � �� N � ��  � � � �� � �� �N���� �� �� � M �� �� � ��� � ��  � �� ��  �� � � � �� � �  

� � � �� � � � �� �� �  � �  �  � ��� � � � � �� �  �� �� �  ���� �� �� �  � ��� � � � �� O t�� ��� ��� M �  � ����� ��  � ������ �  � � � � 

�� � �� �  � �� � ��� � � � �� � M � ����  � ���  ��� � � �� � � ��  �� �� � � �� � � � � � �� �� ��� � � ��� ���� �� �  � � � �� � O  

TO dbdj g� ��� �  �� q�� � � �� g��� � � � � � ��  i� �� �  � ��  v���� � �� ��  g� � ����� �� �  u� � �  

u� �  � ��� � � �� �� � � �� �  �� �� ��  � ���� � �� �� �  � �� �  �� � � � � � �� �� ��  � �� � � �� �  ����� � �� �  �� 

� � �� � � �� � M ���� � � � � ���  � � � � � ��  �� � ��� � ����� �M � ���� � � ���� � �  � � �� �  � �  �� � ���  �� ���  � �� � �� �� ��  

� ��  � � � �� � �� ��  � ��  ��� ��� �� M � � �� � � �  � � � � ���  � ��� � � ��  � � � �� �� ���  � � �M ��� �  �� �  dbdj 

���� ���� � ����  � ��� ���  �� �� �  b� �  h� �� ��  � �����M � �� ��  � � � �  � ���  � ���� M � ���  � � � M ���� � � �M 

�� � ��� � �� ��� �  �� � ������ �� O  

dbdj ���� ���� � ����  �� � � ��� � �  �� �� �  � � �� ��� � � ����� � ��  ���� ���� � �� �  � �  ��� � ����  �� � � 

� � �� ��� � �  � �  ñ����� �� �  � � ò �� � �  � �� � � ñ� � � � �� � ��� ��� � �����ò ��� � � �� ��� � � M ��� �� � ���  �� �  � � �  �� 

� �� � M �� ñ� � � �� �  � ��� ������ò ��� ���� ���� � ����� O dbdj � � � ��� � � �  � �� � � � �  �� ���� ���� � ���� 

� � �� �� � �  � �  �� � �� � ��� � ��  ���  �� �� � � � ����� � � ����� M � �  � �� � ��  � � ��  � ����� � ���� M � � � � � �  � � ��  

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

���� ���� � ����M �� � � � � � �� � � � �  �� ����� ��  � �� � ��� � �  � � ����  �� �  ���� ���� � ���� � ��� � � � O u� ��  ��  ��� �  

� � � � � � � � �� � �  � � ��  ��� ��� � �  �� � �� �� �� � ���  nq � �� �  � � � �� �  �� � � � � �  � ��  ����� ��  � ������ ��  �� 

� � ���� �  � � � � � ����  � � � � O 

dbdjô�  �� ��� ��  �� � ��� � ���  � � � � � � ��� � ���  � ��  �� �� � � � �� � � ����� �  ��� �� �� � � ��  � ��  � ��� � ���  

��� �� � ��  � � � � �� �� �  �� �  � ����� � � � � � ��� � � �  �� � � �� �� j�� �  �� �� �  ���� �  �� � � �� � �� �M � �� �� � � � ��  

���� ���� � ��� � ������ � �� �  �� �  � � � �� �  � � � ��  � � ���� �  � � � � �  �� � � �� ��� � �  � � �  ���� � � � � � �� M � ��  �� 

�� � �M �� � � ��� � O j� �� �  � � � �  � � � � �� M dbdj � ��� ��� ��  ����� � �� M � � � �� � � �� � �  � � � � �� ���� � 



RTO

� �� � ��� � �� � ����� � ��  �� � � � � ��  ���� ���� � ����  �� � ��� � � � � � ��  ���� ���� � �����  �� �� �  b� �  h� �� ��  

q�����M � � � � �� � � ��� �� �����  ��� � � � ���  �� ��� �  �� � � �� � � � ��  �� � �� �� � �� ��� � N� � � ��� � � �  ����  �� �  

���� � �  �� � � � �� ��  ��� � ��  � � � � �  �� � �  �� � � � � �  �� �  �� �� � ��  �� �� � �� ���� ���� � �����   �� �  � � �� ��� � � O  

j � � � � � ��� �  �� �  �� �� � � �� �  �� �� ��  �� � � � �� �  �� ���  � � � ��� � ���� �� �� ��  � � � �  �� dbdj 

� � � ��� � � �  � � � � ��  � � � � � � �  �� � � � � ���  � � �� ��� � �  � � b� �  h� �� ��  �� �� � � �  �� �� � [  

C j�� �� �� � � ��  ��� ��� � �  �� � � �� ����� � ��  ���� ���� � ���� �� � �� �����  �� � �� �  � ��� � �  

� �� ����� � ���  � ��� �� � � � �� � � � �� � ���N� � � � ����  ��� �����  �� �� ���  �� � �� ����� � 

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

�� � � ��  ��� � � � � � ��� � ��  �� � � �� �����  � �� � �����  � � � �  � ��� � ����� O 

C j� ��� � � �� � �� � � �� � � � �  � � � � � � M ��� �� �� � � ��  �� � �� ������  �� � � �� ����� M �O� OM 

� � � ��� � ��  �� � � � � �� ����� M � � �� �� [ � OJ � � � � � � �� ��  ��� �� � � � �� �  �� ���� ���� � ���� M � OJ 

� � � � �  ��� ���� �  � ����� ���  ��� � � � � �� �� ��� � ��  � � � �� ��� � ����� M � OJ � � ��� � ��  � ������ 

� ��� � � � �� ���  ��N�� � N� � � ��  � � � ��� � � � M � ��  � OJ � �� � �� ����  ��� �� � �� � ����  �� ���  � ��  

� � � ��� �� M �� �� �  � � � � � � �  �� ñe� o� i� �� ò ��  � � � ��  ��� �  � ��  � �� � � �� ��� � � �� � �� � � 

��� � ��� � ����O 

C u� � ��  �� �� � � �� � �� �  �� � � j � � � �  � � � � �� ��� �� � ��  �� � � dbdj � �� � � � �  �� � ��  �� 

�� � � �  � ��� ��� � ��� �  � � �����  � ��  � ���� �� � M � ��  �� ���  � � � ��� � � �  �� �� �  � ��� ��  �� b� �  

h� �� ��  q����� � � �� �  � ��� �� � � ��� ��� ��� �� �� � �� � � � � �� �  � �� � �O   

c� � � �  �� �� �  � � �� ��� � j �� � �� � � � MS � � �� �  ��� �� � � �  � �� � � � ��� ��  � � �� ��� � � ��� � � � �  �� �� ��  

� � � � M � �  � � �� � �  �� �  � ��� � � � ��� �� � ����  �� � ����� ��  ��� � � ��� � ��� �  �� � ���� M j � ��� �� � �  �� � � dbdj 

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

�� �  ��� �� �� � � ��  �� ������ � � � �  ���� �� �  ���� ���� � ���� � ��� � � �  � � b� �  h� �� �� M � � �� �  �� �  �� �� �  

���� � � � � � ��  � ��� � � � � �� � M �O� OM � ������ � � � � � � O  g�� � � � � � �� M  

 

 

 dbdj RWYTR  dbdj RWZTTO j � � � �  

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

� �� � �  ����  � � �� � �� ��  �� � � �� � � � �  � �� �� � � �� �� �  � �� ����� �� ���� ���� � ���M ��� � � j � � �  � ��  

�� �� �� �� �  � � � �  � �  � ��  dbdj � � � ��� � �  �� � � �� � � � ��� ��� � �  �� �� �  � �����  �� � ��� ����� � ��� � � �  

�� �� �  ñ��� ����� ò �� � ��  �� � � ��  I�O� OM � ������ M �� � � � � ��� M � � �� ����  � � ��� � �  ����  � ��� � � ��� ����� JO 

 

 dbdj RWYXXNRWYXZO   

 

S  b� � ��M j �� � � �� �  �� �  ��� � � �� � �� ��� M � � � ����  �� � ��� � � �  �� ����� �� � �� � � ��� �  � ���  � � � ������ � ������ � ����O   



RUO

 

 

 

 

 Idbdj RWXXQM dbdj RWXZQJO u� ��  �� �� � �  � � � � �����  �� � � � �� � � 

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

� ���� � O 

 

 

  

 

 dbdj RWYSQO  

 

  

  

 dbdj 

RWZYZO

  

 

 

 

 

 dbdj RWYXY   

 

 

  Idbdj RWXZQJO  

t�� � �  t�� �� ��� �� �  � � �  �� � ������ �  �� �� �  u� � � � �  �� � ��� � �  � ���� ���  �� ��� ��� � ����  nq�  �� 

�� � ����� ��  ���� ���� � �����  � �  ñ� � �����  � ��� ������ Oò  i�  � � �  �� � ������ �  � �  nq�  �� � �� ��N� � ���� � 

�� � ��� ���  ��� � ����  � � �� ��� � �  � �  ñ����� �� �  � � ò ��� ���� ���� � ���� � ��  �� �����  nq�  �� � � �  � �� �  �� 

����� �� � ��  � � �� ��� � � O  

  dbdj RWYTTO   

  

 

 

 

  



RVO

j� �� �  � � �� ��� ��  j �� � �� � � � M ��� �� � ���  � �������  �� � � � �� ����� ��� �� � ��� ��  �� dbdj 

� � � ��� � � �  �� � � � � �� �����  �� � � �� � � � � �� � �� ������ M �� � � � � � ��  �� � � dbdjô�  � � � � �� �� ��� �� ���  

���� ���� � ����  � � �  ��� ��� �  � ��  ��� � ���� �� ��O  e� � � ���  �� �  �� ��� � ���� � �� � � �  �� dbdj �� � � � � �� �� �  

� �� �� ���  � ����� � ��� � � ������ �M � �  � � � �� � �� �� �  t�� �� � � �� �� x��� M dbdjô�  ñ� � � � �� �� ���ò � � � � � ��  

�� � � � �  � � � � ��� ��� �  ��M �� � ��� � ����  �� �� �  � �� �  ��M � � � ���� ��� ��� �  � � ��� �� \ � � �� � � ��  � �� ��� �  �� �  

ñ� ��� ��òM �O� OM vt � ����� �� M �� � �  � � ��  �� � ��  � � ��  �� �� � � � � O b� � ��� ���  �� ���  dbdj � � �� � � �M � ��  

� �� ���  � ���  ñ�� �  � ��� ��ò � � ��  �� � � ����  �� �  � ����� � ����  � � �  �� �  � ���� � � � ����� � �  � ��  � � ��  � � �� ���  

� �  �� ��� � M � ��  � � �� �� ���  � � �� � �� � �� � � ����� � �� � M � ���  �� �  � � �� �� �  �� �� � � �  � ��� � �� � �����  �� 

� �� � ��  �� � � �� �  � ��� �� � � �  � � � � � O u� � ��  � ��  �� ��� �� � �����  ����  ��N� �� ����  � � � � �� �����  �� � � �  

� ����� �� ��� � � � � �� �� ��� � � �  �� � �� � � M � �� M �� �� � �� � ���  �� �  � �� � � � ���  �� �� �� �  �� � ��� ������ M �� 

�� � ���  �� � � dbdj � � ��� � ��  � ������� �  ���  � � � ��� � � �  � � ����� � �� �  ��� � �� � ��� �� �  � ���  �� � �  � ��  

�� � � �� ����� O 

m�� � � �� � M � � � � �  �� �� �  �� � �� �  �� � � �� ��� ��  � ��� �� � �  �� � � M dbdj �� ��� �  �� ��� � � ��� � ��  

� �� �� �  �� � ������ � � � � � �  � ��� � � � �� ���  � ��� ����� � �  ���  �� � � � � ��� � � � O  g�� � � � � � �� M � � � � 

dbdj ���� ���� � ��� s�� � � ��  b�� �� �� �� j�� �  � � �����  � ��� � � ��  � ���� � �M  

  

dbdj SZWQO  

 

 

 

  

 

 

 

 

  

u���� o� ����M � ���� � � dbdj ���� ���� � ��� � � � �� �� j�� �  � ��� � ����  �  � �� � ��  �� � ���� � M 

�� � ��� � �� �  �� � dbdj ���� ���� � ���N� � � ��� � � �  � �  � � ���  ��� ��� � �  �� � ������ � � � � � �  �� � ��  

���� �� �� �  � ���  �� �  � ����� ��  d��� ��� � j�� � � ��� � ��� �  e�� �� ��� IdjeJ �� k� �� � ��  SQQUO  

 

 

 dbdj RQTYTN

YVO



RWO

dbdjô�  �� ��� ��  �� ��� � � ��� � ��  � ��  � �� � �� ����  ��� �� � �� � ����  �� ���  � � �  �  ��� � �� � ���� ����  �� 

� �� � � �� � ������ ���  � � �� \ �� � ��� � � � � � � �� �  �� � � �� �� �  �� � � �� �����  �� �� �  d��� ��� ���� � � ��  ��� 

� ��� � ��� �  � ���  � ������ � � � � � � M � ��  �� � � �� � �� ��  � �  ���� �� �� � O   

f� � � �����  dbdjô�  � ��� � � � �� ��� � � �� �� �  � ���� �� �� �  � � � �� � � � �� �  � ��  � � � ��� ��� �� �  

�� ��� � �  �� �  t�� �����  q����� f� � � ��� � ��M dbdj � � �� ��  � � � �  � ���� �� � �� �  �� �  ��� � ��� ���  �� � ����  

� � ��  �� � ������ ��  �� �  � � �� ����� �� � �����  � � � �  � �  b� �  h� �� ��  q����� � ��  �� � � � � ����� � ��� �  � �� � �   

�O� OM � �����  � � � ����� �  ���� ���� � ���� M � ��� �� ���  � � � � � � ��  ��� �����  �� �� �  � � ��  �� � � ��  �� � �  �� 

� � �� ��� � � M � ��  � � � � �� �� ���  �� � �  �� � �� � ��  �� � � � �� �� � �� �  �� � � ��  � � ��  � � �� � ���  �� � � �� � �  �� 

� �� � ��� �   �� � �� � �  � �� � ����  �� � � ����  �� dbdjô�  � � � ��� � � �  � ���� �� �  �� � �� �� � � ��� �� �����  �� ó� � �� 

� � �� ô �� � � �� ��� � � O 

cO dbdjô�  d���� �� � ���� �� �� �  i� � �  

j � � � �  �� � �� � � �  �� � � ��� �  � ����� ��  ��� � � ��� � ��� �  �� � ����  � � b� �  h� �� �� O  u� � � �  � ��  �� �  

� ���  �� �� � �� � � � � � �� ���  �� � � �� � ��  � ��� � �����  �� � � j � ��  � �  �� ����  ��� �� � � � � � � ���� �� ��  ��� ���� ��  

�� ��  � � �� �� � �� � ���  � ��� �� � ����  � � � � �  �� �� � � �� � �  �� � � � � ���� � O u� � � �  �� � ����  � � � � ��� �  �  

� ��� � ���� �� � � �� �  dbdj � � �  �� � � ��� �� ��  ��� � � �� �  � � ��� �� �  � �  � � �� ��� � � O u� �� �  ��� � � ��� � �����  

�� � ��� � ��  � ����� ��  �� � � � �� � �� M � �� ���� � ���� ���� � ���� M � ����� ��  ���� ���� � �� �  � ��  �� �  ñphbò �� 

� �� � ����  �� �  � ��� ������  �� � � � � � � �� �  �� �  � � � � � � O 

u� �  �� � �� �� � �� �� ��  �� � � j � �� �  ����  �� �  u� � � � �  � ��  �� �  g� � Pk��� �  �� � ����  ��  �� � � �� � ��  

� � �  �  � � � � � �  �� �� � � � �� � ��   � �  � ���  �� �  � ����� ��  � ��  �� �  d��� ��� ��  � � �� � � � � �� �� dbdjO  

nq� �� � � � �  � � � � � � ��  � � � � � �� ��� �� � � M � � � � �� �� ��� � ��  ��� �����  �� � � ���  �� � �� � �� ���  � ��� � ��� � �� O  

c� � � � � �  �� �� ��  ��� �����  � ��  �� � � � �� � ��  � ��� M �� �� �  � �� � � � �  �� � ����� ��  ���� ���� � �� � M ��� �� � ���  

dbdj � ����� � ����  � � � ����� �  �� �  � ��� � ����[ �� � �  � � ��  � � ��  �� � � � �� � ������ � ��  � ��� � ���� �� � ��  

� � �� ��� � �  �� u�� � R � � ��  ��� � �� � O nj� M � ����  � ���  dbdj � � ������ �M � ��� � �� �  � ��  � � �� ��� � �  � � ��  

��� � �� �  � ��  ��� � �� �  �� � � �� � �  � �  ñ����� �� �  � � ò �� ��� � � �� � � � �  �� � �  � ���  � �� � ��� �� �� 

���� ���� � ����� O b� � ��� ���  �� �� �  � ����� ��  ��� � � ��� � ��� �  �� � ���� M �� � � �  ��� ��� � �����  �� �  � ��� � ���  �� 

�� �  � � ��  � � ��� �� �  � �  �� �  � � �� ��� � � O 

h� �� �� � u� � � � �  � ��� � � �� �  �� �  � �� � �� ���� � �  �� �� �  � �� � � ��� � � ��� � ��� �  �� � ����  � �  

���� �� �� � ���  �  � �� � � � � ��  � � ����  �� �� � � � � � � �  � � ����� M ����  �� �  nq � � � �� �  � �  �� ��� � �  �� �  � �� � � � 

� ����� ��  ����� � ��  � �  � � �� � �  � �� ���� � � ����� � ����  ����  dbdj � ��  u��� �O i��  � �� � � � � � ��� � �  

���� ��� �  � � ��  �� �� �� ���� �� �� �  nq� M � ��  �� �  �� � �  �� � � � � � � ��  ��� �����  �� �� �  YQQ��  nq c��� � � �  

��� ���  � ���� � ����� N� � � � ����  � � � �� �� � �� � � b� �  h� �� �� O 

h� �� �� � u� � � � �  �� ��� � � ��� ��  n����� ��  j��� ���� � �� �  ���� ���� � ����  ñ� � ��� � ��  �� � � � � �� �  �� � � 

nq � � � �� �  � � � � � � � �� � � � ��  � � ��� � � ��� ������  ��� �� � ��� � ��  ���� ���� � ���� �� � ���� � � � � O |é ~ ñ�� 

ñ� � � �� �  � ��� ������ò ��� nj ���� ���� � ����� Oò Iu� � � � �  s� � ���M � O RYM � � �� O RQJO i�  �� � � � � �� �� �� 



RXO

�� � �� � � ��  � �� � �� ���� ��  � � ���� � � � ��� � � � ��  �� �� � �  � � �� � � �� �  �� �  nq �� � � �M �� � � ��  � � � � ����  

��� �� �� � ��� O h� �� �� � u� � � � �  �� � �� � � �� � �  �� � � � � ��� � � ��� � ���� ñ� �  � ��� � � �� �  �� � � �� �� ���  �� �  

� � �� �� �� � � �� � � �����  �� nj � � ������ �M � � � �� �� �  �� �� �  SQV��  nj c��� � � �  � ��  �� �  k���� 

j��� ���� � ���� � ��  e� � ��� ����  d� ��� � IkjedJ � � b� �  h� �� �� Oò  

h� �� �� � u� � � � �  �� � ������ �  dbdj � ����� � ��� t�� � � � t�� �� ��� �� �  |ñt�� � � � ��� �� � ò~M 

� � ���  ��� � �� M � �  � � ��� �� �� � � � � �  � � � � � � �� �  � � �  ñ� ��� � � � ��� � ���  �� ��� ��� � ���  �� � � ��� �� ��  ��� �� �  

� � � � � �  � � b� �  h� �� ��  IcddgJMò �� � � ���  h� �� �� � u� � � � �  �� ñ� ����� ��  �� � �� � � ��  �� � � � �� ��  

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

q��� � � � ��  RV j�� � ���  �� � � �� �� ���  �� �  �� �� � � �� �� �� �� � �� � � �� � � ����� Oò Iu� � � � �  s� � ���M � O UYJO  

h� �� �� � u� � � � �  ��� ��  �� � � t�� �� ��� �� �  ñ|� ~� � �  �  �� �� �  � �� �� � � �� �� �� �  ��� � � ��� � ���� �� � �  

�� � � �� ���  �� �  ��� � �����  �� � ��  ���� ���� � ����� M �� �  � � ��� ���� �  � � ����  � ��  ���� ���� � ����� M � ��  � ��  

� ��� �� � � �  �� � � � � � � Oò Ij� �� OJ i�  �� ��� � � ��� ��  �� � � t�� �� ��� �� �  ñ|� ~���� � �  � �� P�� ��� ��� � �� �  

nq� M � � � � � ��  ��� ��� ��� �  �� ���� ���� � ���� �� � � ��� � � � M �� �� � ����� ��  ���� ���� � �����  � �  ñ� � �����  

� ��� ������ò � � �� �  � � ��  �� ��� � � � � �� ���� � �  � ��  �� � � � ��� � �� �  � ���  � � � ��� � � ��  �� � � �� ����� P� ���� � O 

i�  � �� � � ��  � �� �  � ��  ��� �� � � �����  � � � � �� �  �� � � � � �� � � � � � � � Oò Ij� �� O j�� ��� �  � � � � �  ��� � � � � � � �� O J  

u� � � ��  � � � � ���  � � � � nq�  j� � � d� ��  g�� � � ��� �  � ��  d� � ��� �  h�� �� �  � � � � � ��  � �� ��N� � ���� �� �  

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

� � � � � �  �� � �  �� � � � �� �  �� �� �  � � �� � � ���� �� u�� � RbM �� � � ��  ��� �� � �  �� � � � � � ����� � ��  

���� ���� � �� �  �� ��� � �  � � �� ��� �  ���� � ��� � ���� � �  � ��  � � � ��  �� � � � � � � � O

s� � � �����  �� � � � �  �� � � � �� �  � � �  ��� ��  �� � � � ����� � � ������ � � � � �  � �����  ��� � ���� � �  �� � �  

� � �� �  �� ��� � ��� � ���  ��� ��� �  �� � � � � �� �� � � M h� �� �� � u� � � � �  � � � �  �� ��  ���� ���  �� �� �� ���� �� 

dbdj[

j� � � �� �� �M vt � �� ���� � � ����� � � � � ������ � Iu��� � d��� ��� ����M dbdjM 

� �� é JM �� ���  � �� ����  �� ����� �� M � ��  ��� � � � ����� � ����  � � ��� � � � � � � �� � �  

� ��� � ���  � � � � �� �� � �  � ��� �� �� �  � � �� ����� �� � �����  � � b� �  h� �� �� O e� ����  

�� � ��N� ���  ��� � � � ����M �� � �  � � �� � �� �  � � �� � � ���  ��� � � � �  � �� � � � �� �� � �  

��� �  � � � � � �  �� �� �  � � �� ��� �  � �� � O i� � ���  � �� ���� ��  �� � � ���� �  �� �����  

I� �� ���� � � ��  edv�J �� � ��  � � �� � �� �  � � �� ��� �  � �� �  � � � � � �  � ���� � ��� � ��  

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

� ���  � � �� � ����  � � � � � � � O Iu� � � � �  s� � ���M � O SWM � � �� O TQJ 

o��� � �� M h� �� �� � u� � � � �  � � �  d��O Ie�OJ i� ���  o� ����M �  vtbg q� � � � �� ���� � ñ� �� �� � �  �� �  

��� � � ��� � ���� � � �� ��� ��  ����  �  � � � � � ���� �� � � � � �� � � � ��� � O i�  � � �� �� ��� �  �� � � �� � ��  � � �  � � �� � �� �  

�� � � �� �  ñ� �������  � � � � � � ò � � ��� �� �  � �  �� �  � � �� ��� � �  � � b� �  h� �� ��  IcddgJ � � ��  � � ���� � � ��  �� 

� � �� � � ���� �� ��  �� � � � �� � � � �� �� � �  � ��  � � �� � ��� �  � � ����� O u� � ��  � � �  �  � �� � �� �  ���� �� �� �  �� � � ��  

� � � � � ���� �� � � �� � ����  � ��  � �� � � ��  ��� � ���� �� �� �� � Oò  Iu� � � � �  s� � ���M � � O UYNUZM � ��  b��� �  ROJ 

d����� � o� ���� � ��� ��� ��  �� � � �� �  ñ���� �� � � � �� ò �� �� �  � � � � �  ñ� ���� � ��� �� �  � ���  ��� � � nq 



RYO

���� �� ��  � ��  � � � � �� � � �� ��� � nj � � ������ �M �� ��� �� � �  ���� �� ��  � �  � � �� � �  �� � �� � �� ���� � � ����� � � 

���� ���� � ����  � ��  ���� �� �� �� �� Oò  Iu� � � � �  s� � ���M b��� �  RM � O SOJ  

u� �  ��� � � ��� � ���� �� �� �  SQV��  n����� ��  j��� ���� � �� �  c��� � � �  � � b� �  h� �� ��  q����� 

� ��� � � �� �  � �  muh b��� ���  sO k��� �  � ��  nh h� ��� �  sO g� �  � � �  �� �  ������ N� �  ��� � � ��� � ���� �� 

�� �  u� � � � �  s� � ���O  b��� �� � �  �� � �� �� � ��� � � � � �� � �  �� �  � �� �� � ��  � �� � �� ������ � � ����� � ���� �� 

� � �����  �� �  � �� � �  �� ��� �� �� � � � � � �� � ��� ����  �� �� �  � � � � � � M ��� �  � � � �� � �  �  ñ� � � �� � ��� �  �� 

� ��� ���  � ���� � � ���� �� ��  � ��  � �� ���� ��ò  �� � �� �  � � �� ��  �� �  � � � � � ���� �� � ��� � ����� � � ��  � � � �� � ��  

�� � ����  �� �� � � � ����  � � � � O b��� �� � �  �� � �  ��� � �  �� � �� � �� �� � ��  � ��� ��  �� �  nq � ��  nj 

� � �� � ��� ���� M �� � �� �� � ��� ��� �� ��  � �� �� �� �  �� � �� ������  �� � � �� �����  � � � � � �  � � � ��� � � �  �� � �� ����  

�� �� � � � ��� ����  � ��� � ����M �� � � �� M dbdj ����� � ��  � ��  �� � �� � ����� � ���N�� � �� ��� � �  � � ����  � �  

���� ���� � ���� O   

ñu� �  � � � ���  � � b� �  h� �� ��  � � ���� � �  � �� � �� ����  �� �  � � � � � � Mò ��  �� �  g� � Pk��� �  �� � �  ���� 

�� �������  � ��  �� �  ñ�� � �� ����� � � �� ����� � ��ò � ������ � �� �  �� �� �� �  � � � � � � O Ig� � Pk��� �  s� � ��� 

f� � � � ��� �  t� � � � �� M � O TOJ d�� � � ��� ��  � ���  �� �  ��� �� � � � � � � ���� �� � � � �� �� � ��  �� � � j � � � �  � � � � 

� ��� �� ��� M �� � �� �� � ��� � �� �  �� �� � � �� �� � ���  �� �  � �� � ��� � � ��� � ����� � � ��  � � � �� � ��  ���� � �  

�� � �� ����  � ��� �� � ��  � ��� ��  �� �  � � � � � ���� � � � ����� O d��� �� � � �� �  � �� ����� � �� �  �� �� �  ������ ���  

�� �� �  � � �� � �� � � �  � � ��� � �� �  ����  �� � �� ���� � �� � ���[ 

C ñmuh k��� �  ��� ��  �� � � � � ���  � � ���� �� � � � ����� � ��  � ��  ��� � �� � �� �� �  � � � � �  � � 
b� �  h� �� ��  �� � �  � ��  � � � � �� � � ��� �� �����  ��� �� � �  �� �� � �� �� � � �� �� �  �� � ����� M 
�� �����  �� �� � � ���  �� �  ��� � ��  � � ��� � �� �� �  �� � ����  �� �� �  j��� ��� ����� � d�� � ���� �  
�� �� �  s� �  d��� �  � ��  ��� �� � � ���  � ���� �  � � � ��  �� � � �� ��� �  �� � ��� �� �  � �� � �M 
� ��� �� �� �� � � �� � �� �  ��� � � � � � ���� � � �� �  �� � ��� � � �� � � �Oò 

C ñnh g� �  � � �  ��� ��  �� � � ����  SV k� ��  SQQT �� W g� � �� � ��  SQQUM �� � ��� N� � � � � SQV 
nj cef |c��� � � � ~ q� ������ � � ��� � � � ��  �� � � � � �� � M � �� �� �� � � � M � ��� ��� �  �� 
����� ��� �  n����� ��  q���� �  InqJ � � ������ � �� � � � � �  � � �� ��� � �  � �� P�� � � ���� �� � �� �  �� 
� � �� ��� �  � � � � �  � �� P�� � ���� �� �  � � �� � ��� � � �  ���� ���� � ���� � ��� � � � �� �  � ��  � � � ��� � � ��  
�� � �  � ��  �� � � �� �����  � � ����  ���� ���� � ���� �� � �� �����  � � b� �  h� �� �� Oò 

C ñu� �  �� � � � ��  ����  � ����  ��� � �� �  � � b� �  h� �� ��  �� � ���  � � � � �� �� ��� �� � � t��� �� ��  
� ��  � ����  � � b� �  h� �� ��  �� ��� �  �� � � � � �� �� �  � � � ��� ��� �� �  �� � ��� �� �  � ��� � � 
�� � �� �� � � �� �� ��  �� � ���� �� � �� � ���O u� � � �  �� � � � ��  �� ��� �  �� � ��� � ���  � �� � �� ����  
�� � �� t��� �� �� O u� � � �  �� � � � ��  �� ��� �  �� �� � �� ����  �� � �� � �� �� � � �  � ��  �� ��� �  �� 
� ��� �� �  � ������ � �  � �� � ���N� � � � ����  ��� ����� OOOO u� �  � � � � �� �  �� � ��� � ��� �  �� � � � �� � ��  
� � �  �  �� � ��� �� ��� ����� � � �� � �� � ����  � ��  �� � ���  � � �����  �� � �� � � �� � ���  �� �  
� ���� ��P� � � � � � � � � � �  ��� �� � ���  � ��  �� �  � �� ���� �� �� �� ����P� ���� � ��� ��� �� � ��� OOOO 
b� � � � �  � �� ��  ��� � � � �  �� � � � � � �  � � �  � �� �� ���  � � � � ������ � �  � ��  � �� � ��� �� � �����  
� ��� � � �� � Oò Ig� � Pk��� �  s� � ��� f� � � � ��� �  t� � � � �� M � � O TNU Ij�� ��� �  � � � � �  ��� 
� � � � � � �� OJJ 



RZO

u� ��  ����� �� � ��� �� � ������ �  � � ���� ��  �� � ����  �� � � � ������ � �� �  �� �� �  � � � � � �  � � b� �  h� �� �� O 

t� � � � �� � ����  � ��  �� � ������ �  � �  � ��� � ��  � ������ � ����  �� �� �  � � � � � � [ ñj�� �� �� � � � � ��� ��� � 

� ��� � �� ���� � ò |�� �  � ��� � � �  � �� � �� ������  �� �� �  �� � � �� �  nq�~\ ñ�� � � � �� � ��  �� ��� �� � ò |� � � �� � ��  

�� � ���� ~\ ñ� � � �� �� ����� � � �� � � ��  �� �� ����� � �� �  � � � ��� � � �  � ��  � �� � � � � � � � ����ò |� � � �� � ��  

�� � ���� ~\ ñ� � ���� ��  � � � �� �� � P��� � ��� � �����  ��� ��� � � � �� �� ���� ���� � ���� �� � �� �����  � � b� �  

h� �� �� ò |� � � �� � ��  �� � ���� ~\ ñ�� ��� ��  �� � ��� � ��� � ��  � � �� � �M � � ����� M � ��  �� � � ���� � �� ��  � ����� � ��� 

���� ���� � ���� P � �� �� � �� P ���� � �� �� ò |� � � �� � ��  �� � ���~\ ñ�� � �  �� �  � �� � � � �� � �� �� �� ���  �� �� �  nq � ��  

nj ���� �  � ��  �� � � ��� �� ������ �  �� ���� ���� � ���� �� � �� �����ò |� ��� � ����� � � ��  � � � �� � ��  �� � ���� ~M � ��  

ñ�� � �  �� � � �� ��  � ��  � � � � ����  � � b� �  h� �� �� ò |� ��� � ����� � � ��  � � � �� � ��  �� � ���� ~O  Ik��� �  s� � ���M � � O 

VNWOJ  u� �  g� � Pk��� �  �� � ��� �� � �  � � � � ���� �  � ��  �� � � � � � � ������ � ����  �� � ����  �� �� �  � � � � � �  � �  

��� � � � � ��  �� � � � �� � ��  �� � ��� � ����� � �� � ���� M � ��  ����  ���  ��� � � � � ��  �� � �� � �� ������ � �� � ���� O u� � �� 

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

� �� � � �  � � �  ���� �  �� �� � ����� ����  �� �  � � � � � � O    

j� � ��� �� � � �  �� � �[ ñu� �  � �� ����� � �� � � � � �� �  � � b� �  h� � � ��  � ���� �� � �� �  �� �� �  �� � � � � � �� �  

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

��� � O x� � � � �� ��� �  �� � � �  �� � � � �� � �  � ��  � � � ���� ����M � ��� � �  � ��  � � � � �� � � ��� �����  |� � � �� �� � ~M 

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

� �� � � � � � �� � �  t��� �� � �  � ��  � �� ���� �� Oò  Ig� �  s� � ���M � � O ZNRQ Ij�� ��� �  � � � � �  ��� � � � � � � �� OJJ 

j� � �� � � � � ���  �� �  UU ��� �� � ���  �� � � �� ��� �  � � � � �  ñ� �� � ���� �  � �  nq � ��  nj ���� �� �� M � �  

� � �� � �  � �� ���� � � ����� � ���� Mò h� �� �� � g� �  ���� �  �� � � �� �� �� �  ��� �� � ���  � � � ��  nq�  � � ��  ��� ��� � �  

� � � � � � �  �� � �  � � ��  ñ�� � � � � �� � M � �� �� �� � � � M � ��� ��� � M �� ����� ��� �  � �  nj � � ������ �ò |�� � �~ ñ|�~� �  

� � � � � M � �� � � � �M � � �  � ��� � �� �  �� � � ��� �� �� � � � � � � ��  � ��  �� � � � ����� �� ���  � � �� ����� �  �� 

� � � ��� � � Oò Ig� �  s� � ���M � O XJ  i�  ���� �  dbdj � ����� � ����  � � ���  �� �� �  �� � � ��� �� ��  ��� �� �  � � � � �  

�� � � �� ��� � �  � � b� �  h� �� �� [ ñg���� N��� � IVUJ njM nqM � ��  n� � �� � � t��� �� �� M � ��  � �� ���� � 

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

�� � � ��� �  � � b� �  h� �� �� Oò Ij� �� M � � O XNYM � � O UXNUYOJ   

u� �  ���� ��� �  �� �� �  g� � Pk��� �  �� � ��� � � � ��� ��� ��  �  �� ��� ��  �� � ����� M ��� �����  � ��  

� � � � �� �� ��� � �  dbdjM �� � � ���  �� � ���� � ��� � � �� � � �� � � ��  � ��  � ������ �� � � � � �� ����� � ��  

���� ���� � ���� � � ��� ���� � [ 

d�� ���� � dbdj � ����� � � ���� ���� � ����  � � � � � �� � ���� �  �� �� ��  t� � �� � � � � SQQTO 

u� � ��  � ��  �  �� � � � � �� � � ����� ���  � ���� � �� �  �� �� ��  �� � � �  It� �  � � �� � �� � �  UO� OM 

� � ��� JO j� � � �  � ���� � � � �� � ��� � ����  �� � ��� � ���  �� � � � � � �� � �� � � ��  � ��  � ������O 

dqu x���  �� ��� �  �� �� �  dbdj � ���  � � �� � � �M djwjmjboNRYM �� ���� �� �� �  

� ����� � ����  � �  �� � �  � ���� � �  � ��  �� � � � �� � �� � �  � � � � �  �� � ��  ���� �� �� � � O t� �  � �� �  

������  �� �� � �� ��� �� �� � � � � � � � � ��� �� �  �� � � � � ��� �� �  � ��  �� ��� �  �� ñ� �� � � � 

� � � � � � � ��� �� ò �� � � �� � � �� � �  � � ����  � ���� � �O t� � �  � � �� � ����  � � �  ��� �� � � ����� O 

Ig� �  s� � ���M � O UQJ 



SQO

h� �� �� � g� �  ��� ��  ñ|� ~� � � �� � �� �� �  ���� ���� � ����  � � ��  � �� ���� ��  � ��  � � �� � � � �� �� �� �� �  

� �� ���� ��  �� � � � �  � � ���� �� �� � � � � � ��� ��  � ��  ��� ����� Oò Ig� �  s� � ���M � O UWJ muh k��� �  �� ��� � � 

��� �� [ ñj��� � �� ���� �� ��� �  � ����� � ����  � ��� �� � ��� ����� M � � � ����� � ����� M � ��  � � ������ � ���� � �� � �� �  

��� ��� � ��� �  ���� ���� � ���� �� � � �  � ��  �� �  � ��� ���� � ��� ���N� �� � ��� �� �  � ���  � �� �����  � ��  � � � ��� � � ��  

�� � � Oò Ik��� �  s� � ���M � O RYOJ  h� �� �� � g� �  � ��� �� � �  �� �  ������ ���  � � � � ����  � � � �� ��� [ 

N p� �� � �  �� �� � ����� [ ñu� �  �� � � � � ���  ��� ��� �  ���� �� � �� �� � ��  ��� �����  � �� P�� 

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

� ����� ��  � � ������ �O djwjmjboNSR IdbdjJ � � � � ��� ��  � � �  ������  �� �� ���� ���� � ��� 

� � � � ��� �� �  � ���� �� � �� ���  �� b� �  h� �� ��  Is� �� �� �� �  b��� �  cM b� � � �� ��  

RMdjwjmjboNSRM bebntJM � � � � �� �� � �  � �  � � �  �  o� � �  s� � � �� �  j��� ���� � �� �  

t� � � �� ��� �O m�� � � �� � M �� � � ��� �  � �� �� � � ���  ��� �� � �� �  �� � � ������ M �� � �� M ��� �����  �� 

h� �� � �  d��� � ������  � � �  � �� � � ��� �  �� � ����� � ��� � � � ��� � � �  Is� �� �� �� �  b��� �  cM 

b� � � �� ��  RM tpmejfsNSVM djwjmjboNRQM djwjmjboNSR � ��  djwjmjboNRRJOò Ig� �  

s� � ���M � O VROJ 

N p� � � �� ����� � ��  � � �� � � � � ����� � �  � ��  � ���� � � ��� � [ ñ�� �  � � � � �� �� �� � �  �� 

� �� � �� �� �� ���  �� �� �  � � � ��� ��� ��  �� �� ����� � ��  � � �� � � � � ����� � ��� � � ������ �M 

� �� � ��� � �� � �� ���� � � � � ��� � � � M � ��  � ����� ��  � � ������ �O t� � � �� � � � �� ��  ��� �� � �� �  �� 

�� � �� � �� �� � � ���  �� � � � ����� � ��� � � ������ � � � ��  ñ� � � � �� �� ��� ò � �� � ��� � �� � � ������ � 

�� � �� �  � � � � � O thu b� � � �  ��� �� � �� �  �� � � dbdj � � � ��� � � �  � � ��  �� � �� ������  �� 

� � �� ����� M � ��  � � � � � �� �  �� � �  � � � � �� �� ���  � �� � ��� � �� � � ������ �O t� �  ��� �� � �� �  �  

dbdj � � � ��� � �  �� � � �  ñg��� � o� � � ò � � �  ��� �� �  � �  � � ���  �� � � � �� �  �� � � �� � ���� O 

djwjmjboNQY IdbdjJ � � �  �� � � � �� �  �� ñc t� � ����ò � ���  � ����� ��  � � ������ � ��� �� �  � �  

� � � ��� ��� �� �  �� �� �  ��� � ��� � ���� � � � ��O tpmejfsNRU � ��� ��� �� � �� �  �� � � djwjmjboN

QY � � �  �  � � � � �� ���� ��� �  ��� � O dqu x���  � �� �� �  �� � � dbdj ñ� � � � �� �� � � ò � ����� ��  

� � ������ � �� � � � � �� �� � � ��M � � � ���� �� �  �� � � � � ���� � O g��� ��� M �  � �� � ��� � �� 

��� � ��� � ���� � � � �� Is� �� �� �� �  b��� �  iM b� � � �� ��  WM u� �  cJ � � �� � �  �  djwjmjboNQS 

IdbdjJ � �  �� �  i� � �  �� �� �  ebcO djwjmjboNQS ��  �  dbdj � � � ��� � � O p� �� �  ��� � � 

� �� �  �� �� �  � ���M djwjmjboNSR ��� �� � �� �  �� � ��  � �� �� � � �� �� � � �� �  o��Nd�� � �� � ���� �  

p���� � � �� d� � �� �  IodpjdJ � � �  � ��  � � � � �� ����O Is� �� �� �� �  b��� �  cM b� � � �� ��  RM 

tpmejfsNRUM djwjmjboNSRM bebntM xppeJ Ig� �  s� � ���M � � O VRNVSOJ 

u� �  � ��� �� � ����  �� �� � � �  �� � ����  � ��  � ��� �� �� �� � ���  � �  � ��� � ����� ��� � � � � ��� � � ��  �� 

� ���� � ���� O u� � �  � ��� � �  �  �� � � � � �� �� � ����  �� � � � � � � �  � � � � � �� �  �� � ��� � � �  � ���� � ����  � �  

dbdj � � � ��� � � � M ��� �� � ���  � �� ��� �  ���� �  �� � � � �� ��� � �����  � ��  � ���� � � �  ���� �  � � �� � � � � ����� ��  

� ��  dbdj � � ������ �\ �� �  � ���� � ���  �� � � �� ��� � �  � ��  � ����� �� \ �� �  � � �� �� �� �  �� �  � �� �  � �� � � � ��  

� ��� � ���� �� �  � ��� � � �� �M � � �� � �N����� �  � ����� � �� ����� � ��\ � � ��� � ���� �  � ��� � �� ��  �� � � � �������� � �  

�� �� �����  ���� ���� � �� � M � ��  � ����� � ���� � \ �  �� ��� ��  �� � ������ �� �  � ��� � ����� ��� � � �� � � � �� �  � �  



SRO

� � � � �� �����  � ��  � � �� � � ��  �� �� �  � ��� ��� ����M � �  � ��� � ���  ��� ����� M � � � � �� �� ���  � ��  � �� � �� ������  

���  � � � ��� � � � O 

 dbdjô�  s� � � ��� �� �����  � �� N©N� ��  �� �  n����� ��

 j � � � �  � � � � �� �� � ���  �� � �  � ���  � ��  �� ��� � � � ���� � ��  ��� � �� � ���  �� �  � ����� ��  � � � �� �� 

� �� � � ��  ��� ���  �� ��� �� �  �� j�� � M � ��� �� � ����  j �� � � � � �  � � � � �  �� �� �  � � � ��� � ���� �� � �  �� � 

�� � � � �� �  �� �� �  ��� � � ��� � ��� �  �� � ����  �� b� �  h� �� �� O  j � � � �  � ��� � � �� � �  � �  � � � � � � �� � � �� �� �  

� ���� � �  �� � � � � ��� �� tPt� �O j� � � Id� �� J g�� � � ��� �  � � � ��  � ����� ��  � �� �� � � ���� � ���� � �� c� � � � � � O  

g�� � � ��� �  � � �  � � � �� � �  � ���  �  � �� � �� � ��� � �  ��� � � �� �  �� �  � ����� ��  � ��� � � � ����  � � � � �� � �  � � �� �  

� � �� ���� �  �� � �  �� RV � � � ��  �� � �����M � ����  � ���  �  � �� � �� ��� � � � � � � ��  � � �� ���� � O  

i� ��  ��  �� �  �� � � �� � �  � �� �� � � �� � �� � � ��� �  �� �� �  d�� �� n� ���� �[ 

u� �  g� �  �� � ���M �� �  u� � � � �  �� � ��� ��� �� � ��  �� � � �� ��  |� � � � � ~ � �� ��  � � � �  � � � � 
� �� � � ��� �  � � �  �� �  � ����� ��  � � � �� � ��  �� �� �  �� ��� �� � �  �� � ��  �� �� �  � ��� � �� �� � � 
�� � � ô��  � � �����  ���� �� � � �  ���� �� NNb� �  h� �� ��  �� � � � � �� ��  � � � �  � � � � � �� � O c� � b� �  
h� �� ��  � � �  ��� � �� �  � ���  ��� ���� �� �� � O j� � � �  �� � ������� M �� �  � � � �  ���  � �������  �� 
� � � � ����  � �  �� �  � �� � � � ���� �� � � � � � � � �  �� c� � � � � �  |� � �� �  ��� � � � �� �  � � ��  ����� �  � ��� � 
c� � � � � �  � � �  ñ��� � �� �� � ò � � ���  ���� �� ��  � � � � �� � ��  � � �� � � � ~O u� � � �  � ��  � ���  ���  
� �������  |� ����� �� ~ ��� � � M � ��  �� ��  ���  � � � � � �� �  �� � �� � � � �� � � �� � � �  � ������ �� ��  
� ��� � � � �� �� � � O t�M j �� ���  �� � � �� �  � ����� ��  ��  �� ���� �M � � ���� � �� ���  � �� �� �� �  ����� � ��  
� � � � ��  � � �� �  t� �� � � �� g�� � � ��� �  � � � � � �� ��  � � � �  � ��� � � � � � � � �  � ����  ��M 
� � �� ��  � � � �  � �� � � ��� �  ��M � � �� ��  � � � �  � ��� � � �  ��M � ��  � � �� ��  � � � �  � � � ��� �� � �  ��O u� � �  
� ��  �� �  ��� �  � � � � � �� ��  � �  �� ���� �O p�M �� t� �� � � �� g�� � � ��� �  ��  �� � � ��� �� ��  �� ��� �  
� � �� ��M � � � �� � � � � ��  � � ��� �� �  �� M � � �  �� � � M j �� ��� M � ���� � �� �  � �  �� �  �� � � ��� �� �����  �� 
�� �  � � ���  � � � �� �� � �� � � �� O 

u� � ��  � ��  � � �� � � � �� � �� � ���� �� � �����  � � �� � �� ��  �� � ��� ���  �� � � � ��  �� �� � � �� �� � �  

�� ����� �� �� � �� �  �� �� ��  � � � � O  g��� �M � �  � ����� �� �  �� �� �  � ����� ��   � ��  � ��� � � � �� � �� 

�� � � ��� �� �����  �� � ����� ��  �� � � � �� M �� �� � � �  �� � �� �� �  � �  �� ����� �� � � dbdj � ������ � �� �  �� �� �  

� �� ����� � �� �� b� �  h� �� ��  � ��  ��  ��� � � �� �  �� � � ��� �� ��  ��� �� �  � � �� �  �� � � �� � � ��� �  ����  ��O  

j�� � � � M �� � �  � ���  j � ��� �� � ������ �  �� �  ����  �� � ����� ��  � ����� � ���� M ��� �� � ���  dbdj ��� 

�� � � ��� �� �����  ��� � � � � � �  �� b� �  h� �� �� O  x�  � ���  ����  � ��� �  ��� �� � � � � � � ���� �  �� � �M �� � ��  

� � �� � ��  � � ����� M � ���  � � ���� ��� ���  �� � � �����  � ��  � ��� � ����� � ���� � �  �� � �� � �  �� � � ��� � M �� � ��  � � � 

� �  � � ���� ��  � � �  � � ���� O  u� � ��  � � � � �  �  � ��� � �� �M � � �� �� � � � � �� �� � � ��� �� ��  ����� �� �M � � � �� � � ��  �� � 

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

� ��� � �� �� � � � � �  �� �� �  � �� � � �� � �� ����� � ������O  m�� � � �� � M �� � ��  � � � � �  �  � � � �� �  �� � ������ I� O� OM 

�� �  � ����� �� J �� � � � � ��  � ����� � ��� � ��  �� ��� �� �� �  � ��� � ����� � � �� � � � �� �  �� � � � � � � �  ��� � ��  �� � �� � �� 

� �� � ��� � � �O   

t����M j � ��� �� � �  �� � � dbdj � ������ � �� �  �� �� �  � � � � � �  � � b� �  h� �� �� M �� � � � ����� �� �� �  

� ��� � ��� �� �� ��� �� �  �� n����� ��  q���� �  � ��  n����� ��  j��� ���� � �� �  �� � ��� �� �  � � � � � � ��  �� � � � �� � �� M 



SSO

� � � � �� �� ��� � ��  �� � �� �� � � � � b� �  h� �� �� O  k� � � � �  �� �  � ����� ��  � � � �� �� � �� � � ��  �� � � �� �� �  

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

���� �� �� M j � � ��� � �  �� � � ��� � � �� �  dbdj ��  �� � � ��� �� ��  ��� �� �  � ��� � � � �� ���  �� � � � � ��� � � �  � � � 

� � ��  � � � � ���  � ������ �� M � ��  � ��� �� � �� � �� � � �  �� nq� M � �� �� �� � ���  �� � �  �� � � �� ñ�� �  � � ��  � �� � Oò   

j� b� �  h� �� �� M ���  � � � � � �  �� � � �� �  � ����� ��  � � � �� �� � �� � � ��  �� �� �  � � � � � �  �� 

�� � � � �� � ��  � ��  � ������M � ��  dbdj � � � ��� � � �  � � � ����� �  �� ��  � � � � � �  I� �  � � �� � �  �� �  � � � � � �  �� 

� ��� ��� ��  � � � � �� �����  � ������J �� � � �����  �� �  � ��� ������  � ��  ��� � ����  �� �  � � � � �  �� � � �� ��� � �  � �  

nq� O  u� � � M � �  j � � �� ��� �  � � �� � M �� �  � ����� ��  � ��  dbdj � � � �  � � �� ��� � ���� �  �� �� � � ��� �� ����� O  k� � � 

� �  �� �  � ����� ��  �� ��� � M �� ��� � ��  dbdj ��� � � �����  �� � �� � � � ��� � � �  �� � � �� ô�  � � �  � ��� �� � �� �  

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

��� �� �  � � � � ����  �� �� �� �  �� � �  ���� ���� � �� �  �� � �� � � �� �   ��� ���� ���� � ����� O  

u� �  � � � ���  �� �� � � �� �� � � �� � ���� ����  � �  ���� � �� � ��� ���  ��  �� � � j �� �� � � �  � �� � �� �� �� �  

�� � ���� �� �  �� ��� �� �� � � � �� � � ��� �� ����� O  j �� � � � � � �  � � � ��� �� � ��  � �� � � �� � � j ����  t� �O g�� � � ��� �  

ñ� � ����  � �  � � � �� � � ò ��� �� �  � � � � � �  � �  � � �� � ��� �� �  � � � ��� � � ������ ��  �� � ��  � �� � � �� M � ��  � ��� ��� 

��� � �� � � �����  �� �  �� � � � �� ��� � ���  � � � � � �  �� � ������ ��  � �  �� �  nq�  �� � � � �  � � �� ��  � � � �  � � � � �� 

� � � �� �  ��O  j� � � � �����M � �  � ���� � �  � �� ���� � ���� ���� � ��� � � ������ � �� � �� �� ��  � � � � �� � M � � � �� � ���  

�� � ��� �  �� � � � �  � ��  ��� � ��  �� � ��  � � ��� ���� ������ � � O i�� � � � �M j �� � � � � � �  � �� � � �� � � � �  �� � ���� � M 

� � ��N�� � � � �� � � �  � �� �� � ��  � � �� �� ��� �  �� � � �� ��  ���� �� �ô�  � � � � � ��� �� � � � ��  � �����  ����  � ����� ��  

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

� � � � �� � � ��  � � ��� �  � ��  SQ � � � ��  �� � � �� �� � O j � ��� �� � � �  �� � � �� � � ��� �  � ��� � ����� � ���� � �  �� � � � ����  

� ��  � � ��  � �� � � �� � ��  �� � ���  � � � � � � ��� ���� ���  � �� � �� � �� � � �� �� �  j � ���� � � � �  �� � �  � � � �� �  �� 

�� �  t�� �����  q����� f� � � ��� � ��O u� � �� ���� M j � �� � �  �� �  �� � � �  �� �� � �  ���� � ��� �� � �� ���� �� � � �  

� �� � ��� � � ��� � ����� � ���� � �  �� � � � �� ����� �  g�� � ��� � ô�  �� � � � � ��M � � �� � �  � ��  � � � � � ���M � �  � � �� � �  

�� � � �� � �� �� �  ��� � � nq � � � �� �  � ��� ���  �� �  ��� � � � � ��� �� �� � � u�� �O b��� �� � �  � � ���� M j �� � ����� �  

�� � � �� �  � � � � � ���  �� � ��  � � ��� �� �  � � �� ��  � �  � ���� � �� �  � �  �� � ������  �� �� � � �  � � ����� ��  ���� � � O j� �� � �M 

� ��  � � ��� �� �  � � �  �� � � � � �  �� � �� � � � � � �� M ����  �  � �� � �� ��  ����� � �M � �� � ����� � ��  � �� � � � �� � M � ��  

��� � � � � �� ���� � O  t� j � �  �� �� � ���  �� � ��� � � ����  � � � �  � � � � �� �  � � �����  � � � ��� � � � �� ��� � �  � � �� �  

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

� � � � � O j � � � �  � � �� � �� � �  � �� �  �� � �[ ñt� � �  I� ���� � ���� J � ��� ������  �� ��� � � � � � � � �  ��� � � ���� �  �� �  

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

� ��� ������  � � �� � �� �� �  �� �  � �� � �� �����  �� � � � � �� �  ��� � �� � ��Oò  

c� � � �  �� � �  � � � � � � �  �� �� � � � �� � M j � ���� � � ��� � �  �� � � � � � � ���  �� ��  � ��� � ����� � � � �� � ��  �� � � 

� � ��  �� � � ��� �  � �� � � � ��  �� � � �� ��  � � � � � � � �  �� ���  � ��������  � ��� M ��� �� �� � � ��  � �� � � �  � ���� � � � �  �  

� � � � � ���� � � � ��� � M � ��  �� � �  � � � � � � � � �� �  � � ����� � � ��  �� � � � �� � � ��� �� �����  ��� �� � �� � � ����� O h�� �  

�� �� �� �� �  ���� � � M � ��  ���  � � � �� � �  �  w���� ��\ �� � �� �M �� � �� �  � ��  � � ��  �� � � M � ��  ���  � � � �� � �  �  

i� ��O x�  � ���  �� � � �� � ��  � � � � �  ��� �� �� � � � �� � � ��� �� �����  �� � ����� � �� � ��� � �����  � � � � � � �  �� �� �  

� � ����  � � �����  �� � ����� ��  � � ������ � � � � �  � �  k�� � � �  e� �� � M � ��  � � � � dbdj � � ������ � � � � �  � �  

u���� o� ����O g��� ��� M j � ��� �� � �  �� � � �� � � �� ��  � �  � � �� �� �� �  � �� � ��� �� �� � � ����� ��  �� � � � �� M � �  



STO

� � �� � �  � �� ���� � � ��� ��� ��  �� � � � ��  � ����� � �� �  �� � ���  �� � ����� ��  � � ����� � M �� � � � �� �� �� � �� � �� � � 

�� �� � � � �  � �� � � � �� �  �� �� � �� � � � ��� ��� �� �  �� � � � �� �  � � �� � ��� ����  �� � � ��M � ��  ��� �� � �  � �� � ��  � ��  

� � � �� �� � ��� ������  �� � � ��� � ���  �� � �  ��� � ��  � � ����  � � � � � ���O  

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

e�O q� �� {�� � � �� � 

g� � �� � ��  RM SQRT  



Philip G. Zimbardo, Ph.D.

Curriculum Vitae



Philip G. Zimbardo 
   

1  2/1/2013 

 

VITA 

 

PHILIP G. ZIMBARDO 
 

 

Office        Home 

 

Emeritus Professor      25 Montclair Terrace 

Department of Psychology     San Francisco, CA 94109 

Jordan Hall,       Telephone: (415) 776-4748 

Stanford University      Cell: (415) 999-4998 

Stanford, CA 94305-2130      

 

Current Work and Professional Positions 

 

Professor (2006-Present) 

Palo Alto University (formerly, Pacific Graduate School of Psychology) 

Palo Alto, CA 

 

President, Founder (2009-Present) 

Heroic Imagination Project (HIP) Corporation dedicated to encouraging and exploring 

everyday heroism. 

 

Distinguished Senior Fellow (2002-Present) 

Center for Homeland Defense and Security, Naval Postgraduate School (NPS) 

Monterey, CA (Recently retired) 

 

Executive Director (2005-PRESENT) 

Center for Interdisciplinary Policy, Education, and Research on Terrorism (CIPERT) 

Stanford Medical School and Naval Post Graduate School, Sponsors 

 

President (2005-PRESENT) 

Philip G. Zimbardo Educational Foundation (Sicily, Italy-USA Cultural Exchanges, College  

Scholarships for high school students; created computer labs in 3 towns) 

 

President (2005-PRESENT) 

Western Psychological Foundation (Funding arm of the Western Psychological Association) 

 

Executive Board Member (2009-Present) 

Center for Compassion and Altruism Research and Education (cCARE), Stanford Medical 

School 

  

Board Member (2009-Present) 

International Positive Psychology Association (IPPA) 
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Personal Information 

 

Born: March 23, 1933, The Bronx, New York City, New York 

Married: August 10, 1972, Christina Maslach, Ph.D., Psychologist, U. C. Berkeley 

(czimbardo@gmail.com) 

Children: Adam, Zara, and Tanya 

 

EDUCATION AND HONORARY DEGREES 

 

Brooklyn College, A.B. (Summa) Honors in Psychology, Sociology and Anthropology, 1950-

1954 

Phi Beta Kappa, 1953. 

Yale University, M.S. 1955; Ph.D., 1959 

Psychology License: # PL 4306 (since 1975; currently lapsed) 

 

Honorary Degree, Doctor of Humane Letters in Clinical Psychology, Pacific Graduate School of 

Psychology, 1996 

Honorary Degree, Doctor Honoris Causa, National University of San Martin, Peru, 1996 

Honorary Degree, Doctor Honoris Causa, Aristotle University, Thessalonica, Greece, 1998 

Honorary Degree, Doctor of Humane Letters, Webster University, Vienna, 2007 

Honorary Degree, Doctor of Humane Letters, Brooklyn College, New York, 2008 

Honorary Degree, Doctor of Humane Letters, Rutgers University, New Jersey, 2009 

Honorary Degree, Doctor Honoris Causa, Lund University, Lund, Sweden, 2009 

Honorary Degree, Doctor of Humane Letters, Loyola University, Chicago, 2010 

Honorary Degree, Doctor of Humane Letters, University of Puget Sound, Tacoma, WA, 2013 

 

HONORS AND AWARDS 

 

GENERAL 

 

President of the American Psychological Association, 2002 

President, Western Psychological Association, 1983, again in 2001  

Who’s Who in America, 1982 - present  

Ugliest Man on Campus (Most Popular Stanford Faculty/ Administrator), Alpha Phi Omega, 

1983 

Chosen by Editors of The Sciences to represent psychology in its 35
th

 year celebration reflecting 

on the contributions in each field of science, November,1996 

Phi Beta Kappa, Distinguished Visiting Lecturer, 1989-1990 

Western Psychological Association, Service Award, 2003 

Chair of the Council of Scientific Society Presidents (CSSP) representing more than 60 science 

and math societies, with 1.5 million members, 2005 

President of the Western Psychological Foundation, 2005 to present 

Board Member, American Psychological Foundation, 2005 to 2008 

APA, Distinguished Contributions in the Public Interest (Senior Career), 2008 

Richard Lyman Award, Distinguished Lifetime Service to Stanford University, 2008 

Innovations in Humanity Award, Ciudad des Ideas, Puebla, Mexico, 2009 
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Lifetime Service Award, Society of Personality and Social Psychology, 2009 

Lifetime Achievement Award, Brooklyn College, 2010 

Lifetime Achievement Award, Western Psychological Association, 2010 

Fellow, American Association of Arts and Sciences (AAAS), 2010 

Distinguished Lifetime Contributor to Media Psychology, 2012 

Gold Medal Award, American Psychological Foundation, Lifetime Achievement in the Science 

of 

            Psychology, 2012 

 

TEACHING 

 

Distinguished Teaching Award, New York University, 1965 

Distinguished Teaching Award for Outstanding Contributions to Education in Psychology, 

American Psychological Foundation, 1975 

Phoenix Award for Outstanding Teaching, Stanford Psychology Department Faculty, 1984 

California Magazine, Best Psychology Teacher in California, 1986 

The Walter Gores Distinguished Teaching Award, Senior Faculty, Stanford University, 1990 

Bing Fellow Outstanding Senior Faculty Teaching Award, Stanford University, 1994-1997 

WPA Recipient of the annual Outstanding Teaching Award, 1995 

Distinguished Teaching Award, Phi Beta Kappa (Northern California Chapter), 1998 

Robert S. Daniel Teaching Excellence Award, APA Division 2, Society for the Teaching of 

Psychology, 1999 

Dean’s Award for Distinguished Teaching, Stanford University 1999-2000 

 

RESEARCH 

 

Peace Medal from Tokyo Police Dept., 1972 (special recognition of a foreign national whose 

research and ideas significantly contributed to improving criminal justice administration) 

Fellow, Center for the Advanced Study in the Behavioral Sciences, 1972 

Gordon Allport Intergroup Relations Prize (honorable mention), 1974, Society for Psychological 

Study of Social Issues (for the Stanford Prison Experiment) 

Distinguished Research Contributor Award, California State Psychological Association, 1977 

Psi Chi Award for contributions to the Science of Psychology, 1986 

Guze Award (Society for Clinical & Experimental Hypnosis), Best Research in Hypnosis, 1989 

Selected as one of ten major contributors to Social Psychology, Yosemite Conference on 100 

Years of Experimental Social Psychology, 1997 

Ernest R. & Josephine R. Hilgard Award for the Best Theoretical hypnosis paper for Society for 

Clinical and Experimental Hypnosis, published 1999 

Distinguished Lifetime Contributions to General Psychology (APA, Division 2, 2000) 

APA Division 1 award, Ernest Hilgard Award for Lifetime Contributions to General Psychology, 

2000 

Distinguished Contributions to Scientific Hypnosis (APA, Division 30, 2001) 

Psychology Today Magazine, Mental Health Award for Research and Treatment of Shyness, 

2001 

Distinguished Contribution to Psychology as a Profession, California Psychological Association, 

1998  
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Los Angeles County Psychological Association: Psyche Award for Lifetime Contributions to 

Psychology as a Science and Art (2000) 

Distinguished Lifetime Contributions to Psychology, California Psychology Association, 2003 

Ig Nobel Prize In Psychology, 2003, AIR, Harvard University 

Nobel Prize in Psychology (Virtual) 2004, Klagenfurt University, Austria 

Havel Foundation Vision 97 Award, 2005, for lifetime of research contributions to knowledge 

Carl Hovland Distinguished Lecturer, Yale, 2005 

Group Psychologist of the Year, APA Division 49, 2007 

Gold Medal Award, American Psychological Foundation, Lifetime Achievement in the Science 

of  Psychology, 2012 

 

 

WRITING 

 

National Media Award (honorable mention), American Psychological Foundation, 1973 (for 

popular writing on vandalism) 

William Holmes McGuffey Award for Psychology and Life, for Excellence and Longevity, 

(Textbook Authors Association) 1995 

New England Council of Latin American Studies (NECLAS) prize for the best book published 

on Latin American Studies in 2002 (Violence Workers in Brazil) 

William James Award for best book published in psychology in 2007 (The Lucifer Effect: 

Understanding How Good People Turn Evil). Also New York Times best seller. 

 

 

 

 

MEDIA 

 

Senior Academic Advisor, Host, Writer and Narrator of Discovering Psychology, (A 26-part 

PBS TV series on psychology, Annenberg/CPB project, 1986-1989) 

London Weekend Television (Granada Media), “The Human Zoo” Three Programs, Chief 

Scientific Advisor and On-Screen Expert, 1999. 

STC (Society for Technical Communication) International Audiovisual Competition Award of 

Excellence for “The Power of the Situation” (Discovering Psychology video series), 1991 

Columbus International Film & Video Festival Bronze Plaque Award for “The Developing 

Child” (Discovering Psychology video series), 1992 

International Film & TV Festival of New York Finalist Certificate for “Past, Present and 

Promise” (Discovering Psychology video series), 1992 

WPA Film Festival Award of Excellence for “The Responsive Brain” and “Social Psychology” 

 (Discovering Psychology video series), 1992 

WPA Spring Festival first place award for Quiet Rage: The Stanford Prison Study video, 1993 

WPA Spring Festival first place award for Candid Camera Classics in Social Psychology Video, 

1993 

APA Presidential Citation for outstanding contributions to psychology for the Discovering 

Psychology video series, 1994 

Champions of Mental Health, Psychology Today Awards, 2001. (One of eight national figures 
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honored) 

Psychological Consultant, New Programming for NBC TV, 2002. 

Emmy Award, New England Instructional Television, Host, Cognitive-Neuroscience 

(Discovering Psychology Video Series), 2002 

WPA Spring Festival, First Place Award for Cultural Psychology (Discovering Psychology 

Video Series), 2002 

Carl Sagan Award for Promoting Public Understanding of Science, Awarded by Council of 

Scientific Society Presidents, 2002 

 

PROFESSIONAL EXPERIENCE 

 

Post Doctoral Trainee - West Haven Veteran’s Hospital, Clinical Psychology Dept., 1959-1960 

Co-Director (with Dr. S. Sarason), Children’s Test Anxiety Research Project, Yale University, 

1959-1962 

Created, Directed The Harlem Summer Program, “A Head Start-Black Pride” Daily Program 

Staffed by NYU and CCNY Students in Harlem (1965) 

Training and research consultant in hypnosis, Morton Prince Clinic, New York, 1963-1967 

Co-Director (with Dr. Ernest Hilgard), Stanford Hypnosis Research Lab, 1969-1980 

Director, Stanford University Social Psychology Graduate Research Training Program 

Founder, Co-Director (with Dr. L. Henderson), Shyness Clinic/ Shyness Institute, 1975-2007 

Senior Scientific Advisor, writer, narrator, Discovering Psychology, PBS-TV/ Annenberg Corp 

Video series (1989, updated 2001) 

 

TEACHING 

 

Instructor/Assistant Professor, Yale University, 1957-1960 

Assistant Professor, New York University, 1960-1967 

Columbia University (1967-68; Klingenstein Professor of Race Relations) 

Professor, Stanford University, 1968 to 2003, Emeritus currently 

Senior Fellow, Monterey Naval Postgraduate School, 2002-Present 

Professor, Palo Alto University, 2007-Present 

 

Visiting Professor: Yale (1962), Stanford (Summer 1963), Barnard College (1966), University of 

Louvain (Belgium) Part-time (Summer 1966), University of Texas (1967), University of 

Hawaii (Summer 1973), International Graduate School of Behavioral Sciences, Florida 

Institute of Technology at Lugano, Switzerland (Summer, 1978), Guanajuato University 

(Summer, 1985), University of Warsaw (Summer 2000), Masters Program, Visiting 

Professor of Social Psychology, Webster University, Vienna, (2007). 

 

PROFESSIONAL MEMBERSHIPS 

 

American Psychological Association (APA), Fellow; Div. 1(F), 2(F), 3(F), 8(F), 9(F), 13(LM), 

15(F), 26(LM), 45, 46(LM), 48(F), 52(F) 

Association for Advancement of Psychology (AAP) 

American Psychological Society (APS), Fellow 

Charter Fellow Canadian Psychological Association (CPA) 
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Western Psychological Association (WPA), Fellow 

Eastern Psychological Association (EPA), Fellow 

California State Psychological Association (CSPA) 

International Association of Applied Psychology (IAAP) 

International Congress of Psychology (ICP) 

International Positive Psychology Association (IPPA) 

Society for Inter-American Psychology 

Society for Psychological Study of Social Issues (SPSSI) 

American Association for Advancement of Science (AAAS), Fellow 

Society for Experimental Social Psychology (SESP) 

Society for Advancement of Social Psychology (SASP) 

Society for Personality and Social Psychology (SPSP) 

Phi Beta Kappa, Sigma Xi, Psi Chi 

American Association of University Professors (AAUP) 

Psychologists for Social Responsibility (PSR) 

Council of Scientific Society Presidents (CSSP) 

Italian American Psychology Assembly (IAPA) 

 

CONSULTATIONS AND BOARDS 

 

Research Consultant, Morton Prince Clinic for Hypnotherapy (New York City) 

Asthma Research Unit, Cornell Medical School (New York City) 

Tokyo Police Department 

Wake Up! Louisiana (New Orleans Citizens’ Group) 

Public Advocates Law Offices (San Francisco) 

Charles Garry Law Offices–expert witness, prison litigation, Senate subcommittee on prisons 

and juvenile delinquency 

Japanese internment reparations hearings (San Francisco) 

San Francisco Newspaper Agency (Senior Project Research Consultant) 

Cristaldi Films, Rome, Italy (Consultant on “Control” film) 

SRI International Consultant to PSI Phenomena Project (Oversight Committee) 

San Francisco Exploratorium, Consultant to APA Traveling Museum Exhibit, and Memory 

Project  

Executive Board for the Holocaust Study Center, Sonoma State University 

Advisory Panel for the Center on Postsecondary Learning, Teaching and Assessment 

Board of Advisors, Psychology Today Magazine 

Consulting Editor, McGraw Hill Publishers, Social Psychology Series 

Historian, Western Psychological Association (1984-2000) 

Editorial Board, Journal of Social Behavior and Personality 

Editorial Board, Journal of Social Issues  

Institute for Research on Social Problems 

Contributing Editor, Healthline 

Advisory Board, The Foundation for Grand parenting 

Advisory Board, End Violence Against the Next Generation (California) 

Advisory Board, North American Journal of Psychology 

Honorary Member, Italian Inter-university Center for the Study and Research on the Origins and 
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Development of Prosocial and Antisocial Motivations 

Consultant, Live Entertainment, Hollywood, “Stanford Prison Experiment” film 

Advisor, London Weekend Television, “Human Zoo” 3 programs on group behavior, shown on 

Discovery Channel 

Advisor, BBC, Human Rights, Human Wrongs Program: “Five Steps to Tyranny,” 

Founder, Scientific Advisor, RealPsychology.com 

Consultant, NBC TV, ABC TV 

Consultant, Maverick Films, Hollywood, “Stanford Prison Experiment” film  

Consultant, Coup d’Etat Films, Hollywood, “Stanford Prison Experiment” film 

 

INTERNATIONAL INVITED ADDRESSES, WORKSHOPS, PRESENTATIONS 
 

Conventions and Associations 

International Congress of Psychology (in Bonn, London, Tokyo, Mexico City, Brussels, 

Stockholm. Berlin); International Congress of Applied Psychology, International Social 

Psychology Conference (in Majorca, Spain, and Budapest); Canadian Psychological 

Association, Japanese Psychological Association, Japanese Social Psychological 

Association, German Psychological Society, Greek Psychological Association, Spanish 

Social Psychological Association, European Association of Experimental Social 

Psychology, European Association of Personality Psychology, World Congress on 

Eclectic Hypnotherapy in Psychology (Ixtapa), International Conference on Time (San 

Marino, Italy); International Convention on Shyness and Self Consciousness (Cardiff, 

Wales), Mexican Psychological Society, Cammarata, Sicily Conference on Italian-

American Culture Confrontations, Australian Psychological Society, Hawaiian 

Psychological Association, Palermo, Sicily, First Conference of Sicilian Psychologists 

and Italian-American Psychologists, Royal Society of Arts, London, A Level UK High 

School student conference, Edinburgh and London, British Psychological Society, First 

International Conference on Time Perspective, Coimbre, Portugal 

 

Universities 

University of Salamanca, University of Barcelona; The Sorbonne; University of Paris (Ecole des 

Hautes Etudes), University of Rome, University of Bologna, Catholic University of 

Milan, University of Naples, University of Parma; Oxford University, East London 

University, Central London University, University of Cardiff, Open University-

Birmingham, England; University of Thessalonika, University of Athens; University of 

Louvain; Hamburg University; Tokyo University, Kyoto University, Okinawa 

University, Osaka University; University of Sao Paolo, University of Rio de Janeiro; 

Guanajuato University; University of British Columbia, Calgary University, University 

of Alberta, Toronto University, McGill University, University of New Foundland; 

Chinese University of Hong Kong, Deree College, (Athens), Webster University 

(Vienna), Advanced School of Social Psychology (Warsaw, & Wroclaw), Warsaw 

University, School of Management, State University of Moscow, St. Petersburg 

University (Russia), Cambridge University, University of Silesia, Poland, Warsaw 

School of Social Sciences and Humanities, Chinese University of Hong Kong 
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DOMESTIC LECTURES, WORKSHOPS, PRESENTATIONS 
 

Conventions and Associations 

American Psychological Association, American Psychological Society, Eastern Psychological  

Association, Western Psychological Association, Midwestern Psychological Association, South 

Eastern Psychological Association, Rocky Mountain Psychological Association, New 

England Psychological Association, American Psychiatric Association, American Ortho-

psychiatric Association, American Association for the Advancement of Science, New 

York Academy of Sciences, Society for Experimental Social Psychology, Federation of 

Behavioral, Cognitive and Social Sciences, Nebraska Symposium on Motivation, Society 

for Clinical and Experimental Hypnosis, National Conference on Law Enforcement, 

Smithsonian Institute, Annenberg Foundation, American Association of Behavior 

Therapy, Anxiety Disorders Association of America, California School of Professional 

Psychology (Fresno and Berkeley), Pacific Graduate School of Psychology, Eriksonian 

Conference on New Developments in Therapy, National Conference on Teaching, Texas 

Junior College Convention. Veteran's Administration Hospital Psychology Programs in 

Palo Alto, Menlo Park, CA., Bronx, NY, Society for Research in Child Development, 

California Psychological Association, Midwest Institute for Teachers of Psychology, 

CATO Institute, Aspen Institute Festival of Ideas, TED, Technology, Entertainment and 

Design (2008, 09,10), United Nations Psychology Day, Evolution in Psychotherapy 

Conference, Positive Psychology Conference, Davos Foundation Festival, Renaissance 

Conference 

 

Georgetown University, Cal Tech University, Harvard Law School, MIT Business School, 

Scripps College/Claremont-McKenna, University of Akron, Bucknell University, 

Columbus State C.C., Cal State University at Monterey Bay, Brooklyn College, 

University of Puerto Rico, San Francisco State University, Nova South East University 

(Ft. Lauderdale), New York University Business School, U. North Carolina, Asheville, 

United States Military Academy (West Point), United States Naval Academy 

(Annapolis), D’Anza C.C., Stanford University Business School,  
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MEDIA PRESENTATIONS, APPEARANCES, INTERVIEWS ON TV & RADIO 
 

"Discovering Psychology" Series, 26 episodes shown nationally on PBS and Internationally in 

10 Countries (from 1989 to present) 

The Phil Donahue Show, 20/20, Night Line, The Today Show, and Good Morning America 

(several appearances on each show); Charlie Rose Show, Tom Snyder Show,  

The Daily Show with John Stewart and The Colbert Report on Comedy Central,  

That's Incredible, Not For Women Only, To Tell The Truth, NBC Chronolog, People Are 

Talking, 

BBC, CNN, National Public Radio, KGO Radio, Live 105 San Francisco Radio, Milt Rosenberg 

Radio Interview Program (Chicago), Italian TV-RAI (Shyness Program on Quark), 

Stanford Television Network, The Discovery Channel Program on Torture. 60 Minutes, 

and, London Weekend TV/ Discovery Channel program on the “Human Zoo,” Only 

Human, NBC/Discovery Channel, Terri Gross, Fresh Air, Amy Goodman, Democracy 

Now, Wolf Blitzer, CNN Reports, New York Times video blog interview, Claudia 

Dreifus, Pete Wilson, KGO Radio, CBS Early Morning 

AM and Late Night TV Shows in NYC, LA, Chicago, Seattle, Washington, DC, Atlanta, Detroit, 

Philadelphia, Pittsburgh, Boston, Vancouver; Canadian Broadcasting Company,  

 

INTERVIEWER/ON-STAGE CONVERSATION SERIES 

 

Public interviews/conversations for California Academy of Sciences and S. F. City Arts & 

Lecture Series) with: 

Anna Deveare Smith, Oliver Sachs, Jonathan Miller, Robert Coles, Andrew Weil, Frank 

Sulloway, Sarah Lawrence Lightfoot, Elizabeth Marshall Thomas, Mary Catherine 

Bateson, Peter Funt (son of Allen Funt), Frank Sulloway, and Michael Gazzaniga. 

 

PUBLICATIONS 

 

As of Winter, 2013 I have more than 400 publications, including 50+ books in many areas of 

psychology. Because my interests in psychology are quite diverse as someone who is a generalist 

and easily excited by interesting ideas in any domain where I find them, the following is an 

extensive listing of branches of psychology and topical areas within them in which I have 

published. 

 

BRANCHES OF PSYCHOLOGY WHERE I HAVE CONDUCTED PUBLISHED 

RESEARCH 

 

Animal experimental, clinical, cognition, perception, cultural psychology, developmental, 

educational, environmental, experimental, comparative, history of psychology, 

neuropsychology/biological, physiological, personality, political psychology, social, teaching of 

psychology, therapy 
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CAREER GOALS 
 

The joys of psychology have come from blending teaching, research, and applications of 

psychological knowledge as my basic career goals. I love to teach and have done it extensively 

and intensively for nearly 50 years, trying to communicate what we know and how we know it to 

the next generation of citizens and psychologists. But my training as a research psychologist has 

prepared me to take much delight in contributing to the basic knowledge about how the mind and 

behavior work in social settings. Publishing that information is not only essential to career 

advancement, but to sharing with colleagues and the public these new ideas. 

 

Finally, it has always been a central goal for me academically and personally to “give 

psychology away” to the public, to the media, and to those who could use it in ways that enhance 

the human condition. I like to think of myself as a social change agent – able to use my 

experience, training, and insights as a psychologist to make a difference in the lives of many 

people. As a patriotic dissident loyal to the American principles of justice, fairness, and peace, I 

have taken public positions and actions opposing some of the US government’s policies. These 

positions have focused around the Vietnam War, the preemptive war against Iraq, and the 

policies enabling the application of torture to civilians captured and detained in the Bush 

Administration’s so-called “war against terrorism.” 

 

TEACHING CAREER - OVERVIEW 
 

The year 2007 marked my golden anniversary of 50 years as an educator, having completed five 

decades of teaching Introductory Psychology. I began teaching in 1957 as a part-time instructor 

at Yale, in charge of a class of 25 freshmen in Introductory Psychology, and continued this 

wonderful experience for several more years until my first full-time appointment as assistant 

professor at New York University, Heights Campus in the Bronx. That was teaching in the raw: 

12 semester courses a year, including summer school, all lecture courses, including 3 large 

Introductory Psychology courses per year. Living in New York on semi-starvation wages forced 

me to add a 13
th

 course for several years, moonlighting up at Yale, teaching the Psychology of 

Learning to master’s level students in the Education School, and another year teaching Social 

Psychology at Barnard College. Some years I taught summer school at Stanford, in Louvain, 

Belgium, Lugano, Switzerland, and Vienna, Austria. 

 

I love to teach large lecture classes where I am on the “performing center,” doing 

demonstrations, class experiments, and integrating novel AV materials, but it is even more 

challenging and rewarding to be intimately connected to students in seminars where I learn from 

our interaction. In addition to this in-class teaching, I have always mentored students in 

individual study, undergraduate honors research, and thesis research of masters and doctoral 

students.  

 

Another dimension of teaching for me has been to develop teaching materials, and course 

supplements that make teaching both more effective and easier. To this end, I have not only 

written many basic texts and primers in Introductory and Social Psychology, but pioneered the 

new breed of Instructor’s Manual that helps teachers with every aspect of course preparation and 



 
Philip G. Zimbardo   
  

 11

curriculum design. 

I have also developed Student Guides and Workbooks, and a variety of demonstrations and AV 

resources for teachers. Among the later are: the “Discovering Psychology” PBS - video series of 

26 programs covering all of general psychology, “Candid Camera Classics,” one for Introductory 

and another for Social Psychology courses (with teacher’s manuals for each), “Quiet Rage,” the 

video documentary of the Stanford Prison Experiment, and a public website slide show of my 

experiment (www.PrisonExp.org/). In the ten years since its launch by Scott Plous on Social 

Psychology Network, it has received more than 100 million page views of its content. 

 

Since its inception in 1989 to 2008, more than half a million people in Tele-Courses have 

received full credit for Introductory Psychology by passing a standard test based on the 

“Discovering Psychology: video series and a basic textbook. For me, that represents an ideal in 

“outreach teaching.”  

Another dimension of teaching in my career has been training teachers also to discover the joys 

of teaching by helping them to do their job really well. I regularly give workshops on teaching 

throughout the country, at professional meetings (APA, APS, WPA, National Conference on 

Teaching, and others); in many universities and colleges; organize my own workshops at 

Stanford (for local area teachers at all levels of psychology education), and have given many 

teaching workshops internationally as well. I also contribute to teaching by training my own 

teaching associates to become experts through working closely with them in an intensive 

Practicum in Teaching course, that I innovated in 1960 at NYU, and have developed over the 

years into a training program that includes undergraduate TAs as well as graduate students. 

Many of these students have gone on to become distinguished, prize-winning teachers in colleges 

across the country and in national competitions.  

 

STANFORD TEACHING: I believe that I have taught more students, for more credits, in a 

greater variety of courses, than any other Full Professor in the history of Stanford University. 

Since 1968, I have regularly taught large lectures in Introductory Psychology, one of the most 

popular courses in the University, typically to about 300 students, but have taught this course to 

as many as 1000 students, and as few as 10 students in a special seminar format with 

computerized daily interaction on written assignments, in addition to lectures. 
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Reports and Media 

 

Philip G. Zimbardo 
Stanford University 

 

 1953 

 

1. Zimbardo, P. G. (1953). The dynamics of prejudice and assimilation among two 

underprivileged minority groups in New York City. Alpha Kappa Delta, XXIV(1), 16-22. 

 

1957 
 

 2. Montgomery, K. C., & Zimbardo, P. G. (1957). The effects of sensory and behavioral 

deprivation on exploratory behavior in the rat. Journal of Perceptual and Motor Skills, 7, 223-

229. 

  

3. Zimbardo, P. G., & Montgomery, K. C. (1957). The effects of free-environment rearing upon 

exploratory behavior. Psychological Reports, 3, 589-594. 

 

4. Zimbardo, P. G., & Montgomery, K. C. (1957). The relative strengths of consummatory 

responses in hunger, thirst and exploratory drive. Journal of Comparative and Physiological 

Psychology, 50, 504-508. 

 

1958 

 

5. Zimbardo, P. G. (1958). The effects of early avoidance training and subsequent rearing 

conditions on the sexual behavior of the male rat. Journal of Comparative and Physiological 

Psychology, 51, 764-769. 

 

6. Zimbardo, P. G., & Barry, H. (1958, January 10). The effects of caffeine and chloropromazine 

on the sexual behavior of male rats. Science, 127, 84-85. 

 

7. Zimbardo, P. G., & Miller, N. E. (1958). The facilitation of exploration by hunger in rats. 

Journal of Comparative and Physiological Psychology, 51, 43-46. 

 

1960 

 

8. Zimbardo, P. G. (1960). Involvement and communication discrepancy as determinants of 

opinion conformity. Journal of Abnormal and Social Psychology, 60, 86-94. (Ph.D. 

Dissertation). 

 

9. Zimbardo, P. G. (1960). Verbal ambiguity and judgmental distortion. Psychological Reports, 

60, 57-58. 

 

1961 
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10. Barnard, J. W., Zimbardo, P. G., & Sarason, S. B. (1961). Anxiety and verbal behavior in 

children. Child Development, 32, 379-392. 

 

11. Sarnoff, I., & Zimbardo, P. G. (1961). Anxiety, fear and social affiliation. Journal of  

 Abnormal and Social Psychology, 62, 356-363. 

 

1962 

 

12. Cohen, A. R., & Zimbardo, P. G. (1962). An experiment on avoidance motivation. In J. W. 

Brehm and A. R. Cohen, Explorations in Cognitive Dissonance (pp. 143-151). New York: 

Wiley. 
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1963 

 

13. Zimbardo, P. G. (1963). Review of D. Krech, R. S. Crutchfield, & E. L. Ballachey, 

Individual in Society: A Textbook of Social Psychology. Contemporary Psychology, 8, 294-296. 

 

14. Zimbardo, P. G., Barnard, J. W., & Berkowitz, L. (1963). The role of anxiety and 

defensiveness in children’s verbal behavior. Journal of Personality, 31, 79-96. 

 

15. Zimbardo, P. G., & Formica, R. (1963). Emotional comparison and self-esteem as 

determinants of affiliation. Journal of Personality, 31, 141-162. 

 

16. Zimbardo, P. G., Mahl, G. F., & Barnard, J. W. (1963). The measurement of speech 

disturbance in anxious children. Journal of Speech and Hearing Disorders, 28, 362-370. 

 

1964 
 

17. Sarason, S. B., Hill, K. T., & Zimbardo, P. G. (1964). A longitudinal study of the relation of 

test anxiety to performance on intelligence and achievement tests. Monographs of the Society for 

Research in Child Development, 29 (7, Serial No. 98). 

 

18. Zimbardo, P. G. (1964). Relationship between projective and direct measures of fear arousal. 

Journal of Abnormal and Social Psychology, 68, 196-199. 

 

1965 
 

19. Zimbardo, P. G. (1965). The effect of effort and improvisation on self-persuasion produced 

by role-playing. Journal of Experimental Social Psychology, 1, 103-120. 

 

20. Zimbardo, P. G., Weisenberg, M., Firestone, I., & Levy, M. (1965). Communicator 

effectiveness in producing public conformity and private attitude change. Journal of Personality, 

33, 233-255. 

 

1966 

 

21. Miller, N., & Zimbardo, P. G. (1966). Motives for fear-induced affiliation: Emotional 

comparison or interpersonal similarity. Journal of Personality, 34, 481-503. 

 

22. Zimbardo, P. G. (1966). Cognitive control of motivation. Transactions of the New York 

Academy of Sciences, Series II, 28(7), 902-922. 

 

23. Zimbardo, P. G., Cohen, A. R., Weisenberg, M., Dworkin, L., & Firestone, I. (1966). Control 

of pain motivation by cognitive dissonance. Science, 151, 217-219. 

 

1967 
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24. Zimbardo, P. G. (1967, June). The psychology of police confessions. Psychology Today, 1, 

17-27. 

 

25. Zimbardo, P. G. (1967, July). Toward a more perfect justice. Psychology Today, 1, 45-46. 

 

1968 

 

26. Barnard, J. W., Zimbardo, P. G., & Sarason, S. B. (1968). Teachers’ ratings of student 

personality traits as they relate to IQ and social desirability. Journal of Educational Psychology, 

59, 128-132. 

 

27. Zimbardo, P. G. (1968). Cognitive dissonance and the control of human motivation. In R. 

Abelson, E. Aronson, W. McGuire, T. Newcomb, M. Rosenberg, & P. Tannenbaum (Eds.), 

Theories of Cognitive Consistency: A Sourcebook (pp. 439-447). Chicago: Rand, McNally. 

 

1969 

 

28. Ross, L., Rodin, J., & Zimbardo, P. G. (1969). Attribution therapy: The reduction of fear 

through induced cognitive-emotional misattribution. Journal of Personality and Social 

Psychology, 12, 279-288. [Translated into German, 1978. Auf den Wege zu einer Attributions-

Therapie: Die Verminderung von Furcht durch induzierte kognitive-emotionale Fehlattribution. 

In Sozialpsychologie I (pp. 157-181). Darmstadt: Wissenschaftliche Buchgesellschaft.] 

 

29. Zimbardo, P. G. (Ed.). (1969) The Cognitive Control of Motivation. Glenview, IL: Scott, 

Foresman. 

 

30. Zimbardo, P. G. (1969, April 27). Why Americans are growing more violent. Sacramento 

Bee, F1, F4. 

 

31. Zimbardo, P. G., & Ebbesen, E. B. (1969). Influencing Attitudes and Changing Behavior. 

Reading, MA: Addison Wesley Publishing Co. [Revised, 1977.] 

 

32. Zimbardo, P. G., Rappaport, C., & Baron, J. (1969). Pain control by hypnotic induction of 

motivational states. In P. G. Zimbardo (Ed.), The Cognitive Control of Motivation (pp. 36-149). 

Glenview, IL: Scott, Foresman. 

 

1970 

 

33. Abelson, R. P., & Zimbardo, P. G. (1970). Canvassing for Peace: A Manual For Volunteers. 

Ann Arbor, MI: Society for the Psychological Study of Social Issues. 

 

34. Schiffenbauer, A., Sherman, S., & Zimbardo, P. G. (1970, May). The modification of 

selective recall of central and incidental task features by emotional arousal (ONR Technical 

Report: Z-02). Washington, DC: Office of Naval Research. 

 



 
Philip G. Zimbardo   
  

 17

35. Zimbardo, P. G. (1970). The human choice: Individuation, reason, and order versus 

deindividuation, impulse, and chaos. In W. J. Arnold & D. Levine (Eds.), 1969 Nebraska 

Symposium on Motivation (pp. 237-307). Lincoln, NE: University of Nebraska Press. 

 

36. Zimbardo, P. G., & Ebbesen, E. B. (1970). The experimental modification of the relationship 

between effort, attitude and behavior. Journal of Personality and Social Psychology, 16, 207-

213. 

 

37. Zimbardo, P. G., Snyder, M., Thomas, J., Gold, A., & Gurwitz, S. (1970). Modifying the 

impact of persuasive communication with external distraction. Journal of Personality and Social 

Psychology, 16, 669-680. 

 

1971 

 

38. Bogart, K., Geis, F. L., Levy, M., & Zimbardo, P. G. (1971). No dissonance for 

Machiavellians? In R. Christie & F. L. Geis (Eds.), Studies in Machiavellianism (pp. 251-263). 

New York: Academic Press. 

 

39. Ruch, F. L., & Zimbardo, P. G. (1971). Psychology and Life (8
th

 ed.). Glenview, IL: Scott, 

Foresman. 

Translated in Spanish by Jorge Brach, 1978. Psicologia y vida. Mexico: Editorial Trillas. 

 

40. Zimbardo, P. G., & Schmeck, R. R. (1971). Working With Psychology: A student’s resource 

book. [To accompany Psychology and Life (8
th

 ed.)]. Glenview, IL: Scott, Foresman. 

 

41. Zimbardo, P. G. (1971). Coercion and compliance: The psychology of police confessions. In 

R. Perruci & M. Pilisuk (Eds.), The Triple Revolution Emerging (pp. 492-508). Boston: Little, 

Brown. 

 

42. Zimbardo, P. G. (1971, January). The politics of persuasion (ONR Technical Report: Z-06). 

Washington, DC: Office of Naval Research. 

 

43. Zimbardo, P. G. (1971). The power and pathology of imprisonment. Congressional Record. 

(Serial No. 15, October 25, 1971). Hearings before Subcommittee No. 3, of the Committee on 

the Judiciary, House of Representatives, Ninety-Second Congress, First Session on Corrections, 

Part II, Prisons, Prison Reform and Prisoner’s Rights: California. Washington, DC: U.S. 

Government Printing Office. 

 

44. Zimbardo, P. G., Marshall, G., & Maslach, C. (1971). Liberating behavior from time-bound 

control: Expanding the present through hypnosis. Journal of Applied Social Psychology, 1, 305-

323. (Reprinted in, R.F. Morgan, Training the Time Sense: Hypnotic and conditioning 

approaches. Concord: Amazing Experiences Press, 2000). 
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45. Zimbardo, P.G. (Consultant, On-Screen Performer), Larry Goldstein (Producer), & Garrik 

Utley (Correspondent). (1971, Nov. 26). Prisoner 819 Did a Bad Thing: The Stanford Prison 

Experiment. NBC-TV "Chronolog." 

 

1972 

 

46. Maslach, C., Marshall, G., & Zimbardo, P. G. (1972). Hypnotic control of peripheral skin 

temperature: A case report. Psychophysiology, 9, 600-605. 

 

47. Zimbardo, P. G. (1972). The ecological orientation: Its implications for psychology. 

Glenview, IL: Scott, Foresman. 

 

48. Zimbardo, P. G. (1972). Pathology of imprisonment. Society, 6, 4, 6, 8. 

 

49. Zimbardo, P. G. (1972). La psychologie sociale: une situation, une intrigue et un scenario en 

quete de la realite (Social psychology: A situation,a plot and a script in search of reality). In S. 

Moscovici (Ed.), Introduction a la Psychologie Sociale (Introduction to Social Psychology) (pp. 

82-100). (Trans. Reine Poitou). Paris, France: Libraire Larousse. 

 

50. Zimbardo, P. G. (1972). The tactics and ethics of persuasion. In E. McGinnies & B. King 

(Eds.), Attitudes, Conflict and Social Change (pp. 81-99). New York: Academic Press. 

 

51. Zimbardo, P. G. (1972, July/August). Vandalism: An act in search of a cause. Bell Telephone 

Magazine, 12-17. 

 

52. Zimbardo, P. G., & Luce, G. (1972). Social psychology: Tool for improving the human 

condition. NIMH Mental Health Program Reports (No. 6, 66-108). Washington, DC: U.S. 

Government Printing Office. 

 

53. Zimbardo, P. G., Maslach, C., & Marshall, G. (1972). Hypnosis and the psychology of 

cognitive and behavioral control. In E. Fromm & R. Shor (Eds.), Hypnosis: Research 

Developments and Perspectives (pp. 539-571). Chicago, IL: Aldine-Atherton. 

 

54. Zimbardo, P. G., & White, G. (1972). Stanford Prison Experiment Slide-Tape Show. Stanford 

University. 

 

1973 

 

55. Haney, C., Banks, W. C., & Zimbardo, P. G. (1973). Interpersonal dynamics in a simulated 

prison. International Journal of Criminology and Penology, 1, 69-97. 

 

56. Haney, C., Banks, W. C., & Zimbardo, P. G. (1973). Study of prisoners and guards in a 

simulated prison (Naval Research Reviews 9 (1-17)). Washington, DC: Office of Naval 

Research. 

 



 
Philip G. Zimbardo   
  

 19

57. Snyder, M., Zimbardo, P. G., & Hirschman, A. (1973, November). Social determinants of 

group loyalty, innovation, and activism (ONR Technical Report: Z-11). Washington, DC: Office 

of Naval Research. 

 

58. Zimbardo, P. G. (1973). A field experiment in autoshaping. In C. Ward (Ed.), Vandalism 

(pp.85-90). London: Architectural Press. 

 

59. Zimbardo, P. G. (1973). On the ethics of intervention in human psychological research: With 

special reference to the Stanford Prison Experiment. Cognition, 2, 243-256. 

 

60. Zimbardo, P. G., Haney, C., Banks, W. C., & Jaffe, D. (1973, April 8). The mind is a 

formidable jailer: A Pirandellian prison. The New York Times Magazine, Section 6, pp. 38, ff. 

 

61. Zimbardo, P. G., Marshall, G., White, G., & Maslach, C. (1973, July 20). Objective 

assessment of hypnotically induced time distortion. Science, 181, 282-284. 

 

62. Zimbardo, P. G., & Maslach, C. (Eds.). (1973). Psychology For Our Times: Readings. 

Glenview, IL: Scott, Foresman. 

 

1974 

 

63. Haney, C., & Zimbardo, P. G. (1973-1974). Social roles, role-playing and education: On the 

high school as prison. The Behavioral Science Teacher, 1, 24-45. 

 

64. Zimbardo, P. G. (1974). The detention and jailing of juveniles (Hearings before U.S. Senate 

Committee on the Judiciary Subcommittee to Investigate Juvenile Delinquency, 10, 11, 17, 

September, 1973). Washington, DC: U.S. Government Printing Office, 141-161. 

 

65. Zimbardo, P. G., Haney, C., Banks, W. C., & Jaffe, D. (1974). The psychology of 

imprisonment: Privation, power and pathology. In Z. Rubin (Ed.), Doing Unto Others: 

Explorations in Social Behavior (pp. 61-73). Englewood Cliffs, NJ: Prentice-Hall. 

 

1975 

 

66. Haney, C., & Zimbardo, P. G. (1975, June). Stimulus/Response: The blackboard 

penitentiary: It’s tough to tell a high school from a prison. Psychology Today, 9, 26, 29-30, 106. 

 

67. Newton, J. W., & Zimbardo, P. G. (1975, February). Corrections: Perspectives on research, 

policy, and impact (ONR Research Technical Report: Z-12). Washington, DC: Office of Naval 

Research. [Also published in Adolescence, XIX (76), p. 911. (1984, Winter).] 

 

68. Volckmann, J. P., Volckmann, D. B., & Zimbardo, P. G. (1975). Working with Psychology: 

A Student’s Resource Book. [To accompany Psychology and Life (9
th

 Ed.)]. Glenview, IL: Scott, 

Foresman. 

 



 
Philip G. Zimbardo   
  

 20

69. White, G. L., & Zimbardo, P. G. (1975, May). The chilling effects of surveillance: 

Deindividuation and reactance (ONR Technical Report: Z-15). Washington, DC: Office of 

Naval Research. 

 

70. Zimbardo, P. G. (1975). A conversation about attitudes and attitude change. In E. Krupat 

(Ed.), Psychology is Social (pp. 132-139). Glenview, IL: Scott, Foresman. 

 

71. Zimbardo, P. G. (1975). Discussion of some superego considerations in crime and 

punishment. In J. A. Lindon (Ed.), The Psychoanalytic Forum, (Vol. 5; pp. 221-225). New York: 

International Universities Press. 

 

72. Zimbardo, P. G. (1975, July). On the prison as therapeutic milieu [Letter to the editor]. APA 

Monitor, p. 3. 

 

73. Zimbardo, P. G. (1975). On transforming experimental research into advocacy for social 

change. In M. Deutsch & H. Hornstein (Eds.), Applying Social Psychology: Implications For 

Research, Practice, and Training (pp. 33-66). Hillsdale, NJ: Lawrence Erlbaum. [Abridgement 

in H. H. Blumberg, A. P. Harvey, V. Kent, and M. Davies. Small groups and social interaction, 

Vol. 1 (pp. 383-397). New York: Wiley. (1983).] 

 

74. Zimbardo, P. G., & Newton, J. (1975). Instructor’s Resource Book. [To accompany 

Psychology and Life (9
th

 Ed.)]. Glenview, IL: Scott, Foresman. 

 

75. Zimbardo, P. G., Pilkonis, P., & Norwood, R. (1975, May). The silent prison of shyness. 

Psychology Today, 69-70, 72. 

 

76. Zimbardo, P. G., and Ruch, F. L. (1975). Psychology and Life (9
th

 ed.). Glenview, IL: Scott, 

Foresman. 

Translated into German by W. F. Angermeier, J. C. Brengelmann, J. Thiekotter, W Gerl, S. 

Ortlieb, G. Ramin, R. Schips, & Ch. Schulmerich. Lehrbuch der psychologie, 1975. New York: 

Springer-Verlag. Translated into Polish by Jozef Radzicki, 1988. Psychologia I zycie. Warzawa: 

Panstwowe Wydawnictwo Naukowe. 

 

1976 

 

77. Bruck, C., & Zimbardo, P. G. (1976, April). Solving the maze. Human Behavior, 25-31. 

 

78. Haney, C., & Zimbardo, P. G. (1976). Social roles and role-playing: Observations from the 

Stanford prison study. In E. P. Hollander & R. G. Hunt (Eds.), Current Perspectives In Social 

Psychology (4
th

 ed.), (pp. 266-274). New York: Oxford University Press. 

 

79. Zimbardo, P. G. (1976). Foreword. In J. M. Steiner, Power Politics and Social Change in 

National Socialist Germany (vii-x). The Hague: Moutin Publishers. 
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80. Zimbardo, P. G. (1976). A social-psychological analysis of vandalism: Making sense of 

senseless violence. In E. P. Hollander & R. G. Hunt (Eds.), Current Perspectives in Social 

Psychology (4
th

 Ed.); (pp. 129-134). New York: Oxford University Press. 

 

81. Zimbardo, P. G. (1976). Interview with Richard Evans. In R. I. Evans, The Making of 

Psychology: Discussions with Creative Contributors (pp. 357-370). New York: Alfred A. Knopf. 

 

82. Zimbardo, P. G., & Meadows, W. (1976, Spring). Sexism springs eternal--in Reader’s 

Digest. (Women’s Studies Abstracts, 4). 

 

1977 

 

83. Haney, C, & Zimbardo, P. G. (1977). The socialization into criminality: On becoming a 

prisoner and a guard. In J. L Tapp & R. J. Levine (Eds.), Law, Justice and the Individual in 

Society: Psychological and Legal Issues (pp. 198-223). New York: Holt, Rinehart & Winston. 

 

84. Katz, M., & Zimbardo, P. G. (1977, April). Making it as a mental patient. Psychology Today, 

10, 122, 124, 126. 

 

85. Lee, M., Zimbardo, P. G., & Bertholf, M. (1977, November). Shy murderers. Psychology 

Today, 11, 69-70, 76, 148. 

 

86. Pines, A., & Zimbardo, P. G. (1977, November). Why Israelis are not shy. Mada (Israeli 

Science Magazine), 21, 273-278. 

 

87. Yates, B., & Zimbardo, P. G. (1977, June). Self-monitoring, academic performance and 

retention of content in a self-paced course. Journal of Personalized Instruction, 2, 76-79. 

 

88. Zimbardo, P. G. (1977). Shyness: What It Is, What To Do About It. Reading, MA: Addison 

Wesley. [Reprinted in 1991. Translated into Russian, German, Japanese, French, Spanish, 

Portuguese, Polish, Italian, Norwegian, and Finnish.] 

 

89. Zimbardo, P. G. (1977, August/September). Shyness can be a quiet yet devastating problem. 

Learning, 68-71. 

 

90. Zimbardo, P. G. (1977, May). How to Overcome Shyness. Ladies Home Journal, 62-66, 187. 

 

91. Zimbardo, P. G. (1977, March). Modified version of personalized system of instruction 

successfully applied in introductory course for 600 undergraduates and 200 dorm-based proctors. 

PSI Newsletter, 5, 1, 3. 

 

92. Zimbardo, P. G. (1977, Jan.-Feb.). Review of The End of Imprisonment by R. Sommer. 

American Scientist, 65, 103. 
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93. Zimbardo, P. G. (1977, Jan.-Feb.). Shyness--The people phobia. Today’s Education, 66, 47-

49. 

 

94. Zimbardo, P. G. , Ebbesen, E. B., & Maslach, C. (1977). Influencing Attitudes and Changing 

Behavior (2
nd 

Ed.) Reading, MA: Addison Wesley. 

 

95. Zimbardo, P. G., & Maslach, C. (Eds.). (1977). Psychology for Our Times: Readings (2
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Ed.). Glenview, IL: Scott, Foresman. 

 

1978 

 

96. Dempsey, D., & Zimbardo, P. G. (1978). Psychology and You. Glenview, IL: Scott, 

Foresman. 

 

97. Hatvany, N., Souza, M. C., & Zimbardo, P. G. (1978). Shyness and recall deficits: The 

relationship between attention and arousal. Unpublished manuscript. (Research working paper 

No. 205A). Stanford University, Stanford, CA. 

 

98. Pines, A., & Zimbardo, P. G. (1978). The personal and cultural dynamics of shyness: A 

comparison between Israelis, American Jews and Americans. Journal of Psychology and 

Judaism, 3, 81-101. 

 

99. Zimbardo, P. G. (1978, October 9). An expert tells how to cope with shyness. [Interview.] 

U.S. News and World Report. 

 

100. Zimbardo, P. G. (1978). Psychology of evil: On the perversion of human potential. In L. 

Krames, P. Pliner, & T. Alloway (Eds.), Advances in the Study of Communication and Affect: 

Vol. 4. Aggression, Dominance, and Individual Spacing (pp. 115-169). New York: Plenum Press. 

 

101. Zimbardo, P. G. (1978). Vandalism. In B. B. Wolman (Ed.), International Encyclopedia of 

Psychiatry, Psychology, Psychoanalysis and Neurology, (Vol. 11; pp. 358-359). New York: 

Human Sciences Press. 

 

102. Zimbardo, P. G., & Haney, C. (1978). Prison behavior. In B. B. Wolman (Ed.), 

International Encyclopedia of Psychiatry, Psychology, Psychoanalysis and Neurology, (Vol. 9; 

pp. 70-74). New York: Human Sciences Press. 

 

103. Zimbardo, P. G., & Maslach, C. (1978). Depersonalization. In B. B. Wolman (Ed.), 

International Encyclopedia of Psychiatry, Psychology, Psychoanalysis and Neurology, (Vol. 4; 

pp. 52-53). New York: Human Sciences Press. 

 

104. Zimbardo, P. G., & Pilkonis, P. (1978). Shyness. In B. B. Wolman (Ed.), International 

Encyclopedia of Psychiatry, Psychology, Psychoanalysis and Neurology, (Vol. 10; pp. 226-229). 

New York: Human Sciences Press. 
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1979 

 

105. Marshall, G., & Zimbardo, P. G. (1979). The affective consequence of inadequately 

explained physiological arousal. Journal of Personality and Social Psychology, 37, 970-988. 

 

106. Maslach, C., Zimbardo, P. G., & Marshall, G. (1979). Hypnosis as a means of studying 

cognitive and behavioral control. In E. Fromm & R. Shor (Eds.), Hypnosis: Research 

Developments and Perspectives (2
nd

 ed.; pp. 539-571). Chicago, IL: Aldine-Atherton. 

 

107. Minke, K., Carlson, J., & Zimbardo, P. G. (1979). Mastering Psychology and Life. [To 

accompany Psychology and Life (10
th

 ed.)]. Glenview, IL: Scott, Foresman. 

 

108. Pilkonis, P. A., & Zimbardo, P. G. (1979). The personal and social dynamics of shyness. In 

C. E. Izard (Ed.), Emotions in personality and psychopathology (pp. 131-160). New York: 

Plenum Press. 

 

109. Stodolsky, D., Bascom, L., & Zimbardo, P. G. (1979, April). Automatic facilitation of 

dialogue in shy and not shy problem-solving teams. San Diego, CA: 59
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Western Psychological Association. (ERIC Document Reproduction Service No. ED 179882). 

 

110. Sullivan, D., & Zimbardo, P. G. (1979, March 9). Jonestown survivors tell their story. Los 

Angeles Times, View section, Part 4, pp. 1, 10-12. 

 

111. Zimbardo, P. G. (1979). (Testimony of Dr. Philip Zimbardo to U.S. House of 
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An introduction to the legal process (2
nd

 ed.; pp. 396-399). Boston: Houghton Mifflin.  

 

112. Zimbardo, P. G. (1979). Psychology and Life (10
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 ed.). Glenview, IL: Scott, 

ForesmanTranslated into Italian, 1984, by P. Valerio. Elementi di Psicologia e Vita (Essentials 

of psychology and life). Napoli, Italy: Idelson. [Translated into Japanese, 1983. Essentials of 
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113. Zimbardo, P. G. (1979). Instructor’s Resource Book. [To accompany Psychology and Life 

(10
th
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Psychologie des 20. Jahrhunderts (pp. 193-198). Zurich: Kindler Verlag, 8. 
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1980 

 

117. Andersen, S. M., & Zimbardo, P. G. (1980, November). Resisting mind control. USA 
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118. Milojkovic, J. D., & Zimbardo, P. G. (1980). Charismatic teaching: Its nature and 

development. Proceedings of the Sixth International Conference on Improving University 
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121. Zimbardo, P. G. (1980, August). The hacker papers. Psychology Today, 64-69. 

 

122. Zimbardo, P. G. (1980). My red shirt and me. Foreword. In C. R. Snyder & H. L. Fromkin 
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1981 

 

123. Brodt, S. E., & Zimbardo, P. G. (1981). Modifying shyness-related social behavior through 

symptom misattribution. Journal of Personality and Social Psychology, 41, 437-449. 
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