
� � � � �)
�%"�3&/"�)�*�.&/"/� /1,".&+.�0+��"/0&*5�� �"�$.""0/� &0� �/� ��

#.&"*!�" ������ ��������

THEOSOPHY.
V o l . ���� �	��	���� ������ �+�� ���

	��� 	���������
�������� ��
����������������������������� � �
� ���������������
�
��������
������
�
!������ ���������������������������������
�������
��������
�����������

�%"."��*5��.0& ("�+.�/0�0")"*0�%�/�0%"��10%+.7/�*�)"��00� %"!��%"��(+*"�&/�."/,+*/&�("��
�*!�#+.�0%+/"�3%& %��."�1*/&$*"!�0%"��!&0+.�3&((��"��  +1*0��("�

	� ����� ���	������

A
� $ ( � *  " �0%.+1$%�0%"�,�/0�#&("/�+#�0%&/�)�$�6&*"��,�.0& 1(�.(5�3%"*�&0�

3�/�'*+3*��/� � % " �� � 0% �� 3&((�/%+3�0%�0��0�)+."�+.�("//�."$1(�.(5�
." 1..&*$� &*0".2�(/�&0�%�/� �""*�*" "//�.5�0+�  �((� 0%"��00"*0&+*�+#�

)")�"./�+#�0%"��%"+/+,%& �(��+ &"05�0+�0%"�"##+.0/�+#�,"./+*/�3%+�)�'"�&0�
0%"&.��1/&*"//�0+�!+�3%�0�%�.)�0%"5� �*�0+�0%"�+.$�*&6�0&+*�� �0�&/�*+0��(
3�5/� ("�.�3%5�0%"."�/%+1(!��"�0%&/��*&)1/��$�&*/0�/+�&**+ "*0��*!�%�.)
("//��*��##�&.��/�0%"� ��������10��� 0++��),("�"4,".&"* "�%�/�/%+3*�0%�0�&0�
"4&/0/�� �1 %��00� '/��3%"*�0%"5� �*��"�!&$*&#&"!��5�0%�0�*�)"���."�1/1
�((5�)�!"��$�&*/0�0%"�&*!&2&!1�(�3%+� #+.�0%"� )+)"*0�%+(!/�0%"�,+/&0&+*�
�"#+."� 0%"� 3+.(!� +#� ("�!".� +#� 0%"� �%"+/+,%& �(� �+2")"*0�� �/� 2".5�
*�01.�((5�&0�&/�"�/&".�0+��00"),0�0%"�!"/0.1 0&+*�+#��*�&*!&2&!1�(�0%�*�+#���
(�.$"� �*!� ,+3".#1(� +.$�*&6�0&+*�� �"� '*+3�0+� +1.� /+..+3� %+3� #."
-1"*0(5�������
�� %�!�0+��"�.�0%"��.1*0�+#�0%"�"*25��*!�.�* +.��*!� 1*
 %�.&0��("*"//�+#�0%"�"*")&"/� +#�0%"���������*!� 0%"� /0+.)�+#�)�(& &+1/�
%�0."!�0%�0�3�/�!&." 0"!��$�&*/0� +1.�(�0"� 0"� %".��*!�#.&"*!�������� ����
3&0%�/1 %�!&/�/0.+1/� +*/"-1"* "/��&/�0++�#."/%�&*�+1.�)&*!/��*!�3"*0�0++�
!"",�0+��"�."�!&(5� #+.$+00"*�� �0� 3+1(!� /"")� �/� &#� 0%"�)"."� #� 0� 0%�0�
0%"."�"4&/0/����+!5�+#� ,"./+*/����*!"!�0+$"0%".� 0+�!+�3%�0�0%"5�  �*� 0+�
�)"(&+.�0"�0%"� +*!&0&+*/�+#�"4&/0"* "�+#�0%"&.�#"((+3�)"*��*!�0+��.&*$�0+�
0%"&.� �00"*0&+*�0.10%/� ��+10�(&#"��+0%�%"."� �*!� %"."�#0".��3"."�/1##& &"*0�
0+��0�+* "� �((�&*0+�"4&/0"* "��*�+,,+/&0&+*�+#���/0."*$0%�,.+,+.0&+*"!�0+�
0%"�/0."*$0%�+#�0%"��"*"#& "*0�)+2")"*0�� �%�0�/1 %�&/�0%"�  �/"�3"��((

litized by G O O O l C
Original from 

HARVARD UNIVERSITY



��
������� ���&-�*1�

#&'/��*'%� �0(�*!�&�����&��%�&1�'��-+��$+'�#&'/�/ 1� !,�!+�+'���&�� �-*
, �*�+,!$$� �.��$��*&���,'� �'%(*� �&���,�$��+,�+'%�, !&��'��, ��$�/� , �,�
!+�!&.'$.���

���#&'/�, �,��&1����'*,�'&��&1�($�&��'����!&��!+�&���++�*!$1�!%%��!
�,�$1��'$$'/����1� �&�'(('+!,!'&��, �,� �.�*1� �'*���!&� , �� -&!.�*+��%-+,�
 �.��!,+��&,!, �+!+���&��, �,�!���� �'*����'*��''��!+�$!��*�,����!,��!.�+� , ��
('/�*+�'�� ��*#&�++�, �� '(('*,-&!,1� ,'��0(�&���&� �)-�$��%'-&,� '���&
�*�1�!&�, ��'(('+!,���!*��,!'&�� ,�!+�, ���-,'%�,!��'(�*�,!'&�'��, !+�$�/�
, �,�%����!,�+-� ���.�*1�+�*!'-+�, !&���'*�, �� ������ ,'����+,�*,��� �,��$$��
�+�!,�/�+��1�&'�%��&+���*,�!&�, �,�, ���'*��+��'*��''��!&�, ��/'*$���!&�, !+�
,!%��'������$!��-��3�3�/'-$�����('/�*�-$��&'-� �,'��'-&,�*��,�, ���.!$�, �,�
/'-$��&���++�*!$1����*'-+��� �1�, ���'-&��,!'&�'��, �������� � �*��/�+�
�*�.�� ��&��*�, �,�, ��+'�!�,1�%!� ,�*-&��/�1� �*'%�!,+��'-&��*+��&�� ��,�
��1'&��, �!*� �'&,*'$�� � !+�.�*1�, !&�� �!���+� ��%�,,�*�'�� ���,� �((�&�
/!, ���+%�$$�(�*,�'��, ���'�!�,1���'*��+�&��*$1��$$�#&'/��)-!,���� &-%��*�
'��%�%��*+�'��, ��������!&�
-*'(���&��&�!��*��-+���,'��'$$'/��*���-����
�&��,'��'&,!&-���$'&��, ��'$���&���((*'.���$!&�+�'��/'*#�$�!�� �'/&��1�
, ����+,�*+��&�� ������	��� �&��, �1�  �.��&'/� �'&�� +'� ��*��/�1� �*'%�
, �+��!���$+�, �,�!,� !+�)-�+,!'&��$��!��, �1�/!$$��'%�����#�,'�, �� (�, � '��
�*', �* ''���-*!&��, �!*�(*�+�&,�!&��*&�,!'&�� ������ 	��/�+��'&+,�&,$1�
/�*&!&��-+�'��, ����&��*+�, �,��'&�*'&,���-+���&��  �*� �*1��*'%� �!*+,� ,'�
$�+,�/�+�'��'&���-*��&�� ����'1�$,1�,'�, ����+,�*+��&��,'�, �!*�*�(*�+�&,�
,!.�� '&�, !+� ($�&���2 �'%($�,��� -&/�.�*!&�����+'$-,�� $'1�$,1�� !&� , !+�
$!�+�, �� '&$1�+�$.�,!'&�'��, �� � �'+'( !��$� %'.�%�&,�� �&$1� *���&,$1�
 �.��/�� ����&1�('+!,!.���++-*�&��� , �,�, ��/'*#� �+� (*'�*�++��� +'� ��*�
�&��!+�&'/�'&�+-� ����!*%��'-&��,!'&�, �,�&'��'%�!&�,!'&�'��, ��('/�*+�
'���.!$���&�(*�.�!$����!&+,�!,�� 	-,�/ !$�� /����&&',���!$�!&�'-*�-$,!%�,��
%!++!'&��, �*��!+�&'��'-�,��-,�, �,�, �� %'.�%�&,�%�1����!&"-*����  �%
(�*����&��*�,�*����!&�!,+�/'*#��1�'(('+!,!'&�'*��1�/��#&�++��&���!+$'1
�$,1��%'&��!,+�%�%��*+�� ,�%-+,�&',��'*���%'%�&,����, '-� ,�, �,�, ��
 �*��,!%�+��*��'.�*��, �,�!,�/�+�'&$1�, ��'$��%�%��*+�/ '� ������ �&���
,'�(*'.��, �!*���.',!'&����!, � �&��$'1�$,1�� � �.�� ��*��&�/�%�%��*+�
'��, ��+'�!�,1�%'-*&�'.�*�, ��'$����1+�, �,�/�*��+'��-$$�'��, ��*'/+�, �,�
(*'.����&��,�+,�����%�&��� , �1�,''�/�&,������ �&���,'�+ '/�, ��+,-���'��
/ !� �, �1�/�*��%����� � �1�&���� �.��&'��&0!�,1���'*�+'�$'&���+�, �*��
!+���+'�!�,1�!,�/!$$�����,,��#����!,+� $����*+�.!$!�!����&��!,+�%�%��*+�+$�&
��*���� ���+ �$$��$$� �.��%�&1�� �&��+�'�����*!&��'-*�+ �*��'��, ���'
�!�,13+���*%����&��'��(*'.!&��, ��+!&��*!,1�'��'-*��'&.!�,!'&+�

�,�, !+�%'%�&,��� ($',�!+��'*%!&�� ���!&+,� , �� (*�+�&,�$����*� '��, ��
%'.�%�&,�� �*+����, �*!&����� �!&�$�1�� +'$�,��� !&�!��&,+�'�� �*� $!���
�*���'$$�,����&��!&,�*(*�,���+'��+�,'�+�*.���+�, ���'-&��,!'&��'*��&��,,��#�

� �,�, �+�����'*,+�/!$$�*�+-$,�!&��!&�$���!$-*��&'�'&��/ '�!+�!&�, �� $��+,�
�'&.�*+�&,�/!, � ��� ��� !+,'*1� ��&��'-�,���-,�, �,�/!$$� &',�(*�.�&,� !&�

�''�$� Original from 

HARVARD UNIVERSITY



$	 
��� ����������������� �
�

%0-4�/*�$)�$1$�0�'.�)*-�� '�4�/*�/# � .*�$ /47.�2*-&�� �#$.�)*/ �*!�2�-)
$)"� $.� .*0)� �� /# - !*- � /*� - ($)�� ( (� -.� *!� /# $-� �0/4��� 5�) 1 -�
/*�'$./ )�2$/#*0/�+-*/ ./�/*��)4� 1$'� /#$)"�.+*& )� *!��� �-*/# -��# *.*��
+#$./��7�7

�/� .#*0'��� � - ( (� - �� /#�/� /#*. �2#*�#�1 � �  )�. ' �/ �� /*� �*�
��./ -.7�2*-&��- ��4�/#�/�1 -4�!��/�(*./�!$// ��/*��*�/#�/�2*-&�

�# �  3/-�*-�$)�-4� $(+ /0.� 2#$�#�#�.��  )� "$1 )�/*�/# �(*1 ( )/�
.$)� �/# �+- . )/�' �� -�/**&�/# �# '(�.#*0'�� )�*0-�" �( (� -.� /*� � 
'$ 1 �/#�/���"- �/�� �'�(*- �2$''�� ����*(+'$.# ��$)�/# � !0/0- ���0/� /#�/�
/#$.���)�� ��*) �*)'4�$!� ��#�*) ��..$./.��!$-./���4��)��//$/0� �*!�/-0./���)��
. �*)��� �4�./-$1$)"�/*�2*-&� $)�#�-(*)4�2$/#�/#*. �2#*� �- �!*- (*./�$)�
.��-$!$�$)"�/# $-�1 -4�'$1 .�!*-�/# �� ) !$/�*!�*/# -.�

�/��'.*�.  (.�) � ..�-4� /*�*)� � �"�$)�2�-)� ( (� -.���)��/# �+0�'$��
�.�2 ''���"�$)./�+ -.*).�2#*��'�$(�/*�/ ��#� *��0'/$.(�$)�/# �)�( �*!�/# �
��� ��� �)�� 2#*� /�& �(*) 4� !*-� .0�#� $)./-0�/$*).�� �)� � !*-� �''�� /# �
�# *.*+#$��'��*�$ /4�#�.�)*��*�/-$) .�2#�/.* 1 -��)���*). ,0 )/'4��* .�
)*/� �*0)/ )�)� ��)4� / ��#$)".� "$1 )� 0)� -� $/.� )�( �� ��$ - � $.� )*2�
(�&$)"�/# �-*0)�.�/#-*0"#�� 2��*-&��/�/ ���( (� -�*!�/# ��������)��*!�
/# ����������2#*�#�.�#$(. '!���1 -/$. ���4��)� ��1�)� ��" )/��.� / ��# -�
* !����.*/ -$���# -�+ 0/$�.6��)��2$/#�*/# -�#$"#�.*0)�$)"�/$/' .�� 3��/
$)"�/# - !*-���!  �0)� -��*1 -�*!�#$.�( (� -.#$+�$)�/# ���� ��� �  �' ..�/*�
�.�4�/#�/�/# ��*�$ /4�2$''�#�1 �/*�� �-�.*( �*!�/# �*�$0(�/#�/��//��# .�/*�
.0�#�+-*�  �$)".��/# - !*- �( (� -.�.#*0'��� �*)�/# $-�"0�-���)��.#*0'��
�*).$� -�$/�/# $-��0/4�2# )�/# 4��*( �$)��*)/��/�2$/#�.0�#�( )�/*�1$"*-
*0.'4�- +0�$�/ ��)4��*)) �/$*)�*!�/# ��*�$ /4�2$/#�.0�#���/$*).�

���� � � �� � � 
 � � � � �	 � 
 �

Original from 

HARVARD UNIVERSITY



��� ���*1�.5�

��� ����� �������

�$!� �.1/� !�$�/�*+3�.!��$! � �* %��� �* � %/� �+*/!-1!*0(5�3+.'%*#�
�)+*#�*!3�/1..+1* %*#/��* ��+* %0%+*/��2!.5� %""!.!*0�".+)�0$+/!�
)!0� 3%0$� %*� 1.+,!�� �!3� )!0$+ /� $�2!� 0+� �!� � +,0! � �* �

(!�01.!/�#%2!*�0$�0�3+1( �/+1* �/0.�*#!�%*� 0$!�!�./�+"�1.+,!�*/�� �$!�
0.10$�+"�0$!�)�00!.�%/�0$�0�!4�!,0�1* !.�0$!�,!./+*�(�#1% �*�!�+"��� �)!�
�������(�2�0/'5� )�*5�5!�./��#+��0$!��$!+/+,$%��(� )+2!)!*0�%*� �* %��
$�/��!!*��*�!*0%.!�"�%(1.!�� �!�!*0(5�%0�$�/��!�+)!� ��)!.!� �%* 1�/!�0��
+*!�+"�0$+1/�* /���* �!2!*��0�0$�0�%/�/0�#*�*0��3%0$�8� +.)�*0�9��.�*�$!/�
/��00!.! �$!.!��* �0$!.!�3$%�$�0$!�)!)�!./�0$!)/!(2!/��+*"!//�0+��!�%*��
0%2!��* �,.��0%��((5�1/!(!//�� 4�!,0%*#�%*��+)��5��* �,!.$�,/�%*�03+�+0$!.�
�* %�*��%0%!/7 3$%�$�$�2!�5!0�0+��!�%*/,!�0! 7 %0�3+1( ��,,!�.�".+)�0$!�
.!,+.0/�+"�0$!�*�0%2!/�3$+��.!�)!)�!./�+"�0$!�
 5�.�+.#�*%6�0%+*�0$�0�*+�
3+.'�%/��!%*#� +*!��* ���/+(10!(5�*+�,.+#.!//�%/��!%*#�)� !�� �0�/$+1( �
�!�1* !./0++ �0$�0�0$!�+.#�*%6�0%+*�3$+/!��!� -1�.0!./��.!��0�
 5�.�$�/�
*+��+**!�0%+*�3%0$�0$!��$!+/+,$%��(��+�%!0%!/�%*� 
)!.%����* � 1.+,!��
�* �%/�%* !! � !�% ! (5�+,,+/! � 0+�0$!)���/�0$!�/!-1!(�3%((�/$+3�� �.��
�������1 #!��(3�5/� % �$%/��!/0�"+.�0$!�)+2!)!*0�%*��* %���10��+1( ���
�+),(%/$��10�(%00(!�0$.+1#$�0$!�+.#�*%6�0%+*�3$%�$�!4%/0! �%*�0$�0��+1*0.5����

�+�0$!�-1!/0%+*�*�01.�((5�%/��3$�0���*��!� +*!�"+.�0$%/�2�/0�,+,1(�0%+*�
+"��+$�))! �*/���%* 1/����./%/����%*/��* ��$.%/0%�*/	��%0$�0$!�!4�!,
0%+*� +"��� �)!� ��� ��� �(�2�0/'5�� !2!.5� ,.+)%*!*0� 3+.'!.�� 3$!0$!.�

)!.%��*�+.�1.+,!�*��3$+�$�/�/+�"�.� �!�+)!�% !*0%"%! �3%0$� 0$!�3+.'�
%*��* %���$�/�"�((!*�1* !.�(+��(� %*"(1!*�!/��$�/�&+%*! � /+)!�/!�0���* �%*
/0!� �+"�0.5%*#�0+�".!!� 0$!� ,!+,(!� ".+)� 0$!%.� )+0$�!�0!*�0.� %0%+*/�$�/�
,+/%0%2!(5�!*�+1.�#! � 0$!)� 0+� $1#� 0$!%.� /$��'(!/� +"��*�%!*0� �1/0+)/��
"+.)/��* �)!0$+ /�� �$%/�$�/�/0.!*#0$!*! �0$!�$�* �+"�+.0$+ +45�%*�0$!�
�+1*0.5��* �$�/�$� �0$!� !""!�0� +"�$%* !.%*#� %*/0!� � +"�$!(,%*#�"+.3�. �
0$!�,.+#.!//�+"�0$!� ,!+,(!�� �$!� +*!� 0$%*#� 0$!5� *!! � )+.!�0$�*��*5
0$%*#�!(/!7 %*/,%.�0%+*�0+�3+.'�,.��0%��((5�"+.�$1)�*%05��/���3$+(!7 0$!5�
$�2!�*+0��!!*�#%2!*��� *+.�$�2!�0$!�03+�3�..%*#��.!! /�+"��* %����%* 1%/)�
�* ��+$�))! �*%/)���!!*��.+1#$0�0+#!0$!.�%*�0$!��(!�/0� !#.!!�

�$!�)!*0�(��* �/,%.%01�(�/0�#*�0%+*�+"��* %��%/�/%),(5�%* !/�.%���(!��
�.%#%*�(�0$+1#$0�+.�%*2!/0%#�0%+*�%/�,.��0%��((5�1*$!�. � +"��* �%/�(++'! �
1,+*��/���/%#*�+"�)+.�(� !,.�2%05�� 
� ,1* %0� ��*� -1+0!� ".+)���"!3�+"�
$%/�/��.! ��++'/7 0$+/!�3$%�$�����+*/% !./�+.0$+ +47 ".+)�)+.*%*#�0%((�
*%#$0���* �%"�$!��!�/+)!3$�0���+2!�0$!��2!.�#!� %*0!((!�01�(� /0�* �. � +"�
$%/� %/0.%�0�� $!�)�5��00!),0�0+�3.%0!���"%2!�0$+1/�* 0$��+))!*0�.5�+*�
+*!� +"�$%/� ,.! !�!//+.:/� �+))!*0�.%!/� +*�+*!� +"� 0$!� �,�*%/$� /� +.�
�1.�*�/�� �+))!*0�.%!/�7 0$�0� %/� 0$!� "%./0��* � 0$!�(�/0�/0!,�+"�(%0!.�.5

Original from 

HARVARD UNIVERSITY



���
�� ������������������� 293

 -#�1/(0(23 +� "'($4$,$-2�(-�2'$��(-#3�".,,3-(27��� �2�(1�-$ 0+7� 1�203$�
.%�.02'.#.6��.' ,,$# -� $-2$0/0(1$��2'.3&'�2'$0$� 0$�,.0$�$6"$/2(.-1�
2.�2'$�03+$�� 1�2'$0$�"$02 (-+7� 0$� ,.-&�2'$�� 01(1�� �32�(-� -7�" 1$�'.5�
%$5�  0$� 2'$� $6"$/2(.-1��  -#� '.5� .%2$-� 2'$7� ".-1(12� .%�3-(-2$++(&$-2�
15 ++.5$01�.%��3"'-$0���/$-"$0�.0�� (-��� �'$�-.2(.-� 2' 2� 2'$�,.#$0-�
�(-#3� .%� -$"$11(27� *-.51�,.0$�  !.32� �'$.1./'7� 2' -� '(1� 5$12$0-�
!0$2'0$-� (1�  !1.+32$+7� 0(#("3+.31�� �(1� ,(-#� (1� .4$0�5$(&'2$#� 5(2'�
20 #(2(.-1��  -#� (%�2'$��(&'2� .%�2'$� &$1�5$0$�2.�/.30�(21�0 #( -"$�3/.-�
'(,��'$�5.3+#�0$%31$�2.�!$-$%(2� !7� (2�3-2(+� 2' 2��(&'2� 2..*�3/.-� (21$+%�
1.,$�".+.0�/0$1"0(!$#�(-�2'$��'0 120 1�

�.� -7.-$�5'.�+.4$1��-#( ��13"'� �".-#(2(.-�.%�2'(-&1�,312�.%�-$"$1
1(27�!$�1 #�(-�2'$�$620$,$�� �2� (1�, #$�5.01$�!7�2'$�(-.0#(- 2$�/0(#$�.%�
, -7�.%�2'$��0 ', -1�5'.�".-1(#$0�2' 2�"(4(+(8 2(.-� -#�5(1#.,�!$&(-1�
 -#�$-#1�5(2'�2'$,1$+4$1�� �'$(0� 22(23#$�(1�5$++�(++3120 2$#�!7� �0$, 0*�
, #$� 2.�2'$�50(2$0�!7� ��0 ',(-�/3-#(2�(-�0$& 0#�2.��0���������3#&$��
�'$�/3-#(2� 1/.*$� .%��0�� �3#&$� (-�2$0,1�.%�0$1/$"2��5'.��'$�1 (#��' #�
+$ 0-$#� ++�2' 2�'$�*-$5�%0.,��-#( �� �$�".3+#�-.2�".-"$(4$�.%��$12$0-�
.""3+2(1,��-.0�!$+($4$�2' 2� (2�,(&'2�!$�/.11(!+$�2.� & (-�5(1#.,�5(2'.32�
 �2'.0.3&'�*-.5+$#&$�.%�� -1*0(2��� -#�(-�2'31�0$%$00(-&�2.�2'$�- 00.5
,(-#$#-$11�.%�2'$�, ).0(27�.%�2'$� �0 ', -1�� ��' 4$� /30/.1$+7�0$%0 (-$#�
%0.,� 2.3"'(-&�3/.-� 2'$�".-2(-3 -"$�!7�, -7�.%�2'$,�.%�"$02 (-�0(2$1�
 -#�"$0$,.-($1�2' 2�" -�.-+7�!$�" ++$#�#$&0 #(-&�� �2�(1�% 0�%0.,�,7�(-
2$-2(.-� 2.� 22 "*�$4$-�2'$�,.12�!(&.22$#� ,.-&�2'$,�� -#�2'$�.-+7�.!
)$"2�(-�" ++(-&� 22$-2(.-�2.�2'$(0�% (+(-&1�(1�2.��.5� 2'$�#(%%("3+2($1� 2.�!$�
.4$0".,$� -#� 2'$�&0$ 2�-$$#� .%�'$+/(-&� 2'(1� ".3-207��5'("'�.-"$�5 1�
&0$ 2�!32�(1�-.5�% ++$-� 1�+.5� 1� �- 2(.-�" -�% ++�� -#�7$2�+(4$�

�'$�5.0#��'$.1./'7�' 1� 2$,/.0 0(+7�% ++$-�(-2.�#(10$/32$�(-��-#( �
.-� "".3-2�.%�2'$�,(1&3(#$#� ".301$� 2' 2� ' 1�!$$-� %.++.5$#�!7� "$02 (-�
/0.,(-$-2�,$,!$01�.%�2'$�#7 0�.0& -(8 2(.-�� �-$�.%�2'$�%(012�2'(-&1��
2'$0$%.0$��2' 2�' 1�2.�!$�#.-$�(1�2.�0$,.4$�2'$�% +1$� (,/0$11(.-1� "300$-2�
".-"$0-(-&� (21� - 230$�  -#� 2$ "'(-&1�� �' 2� (1� 2'$� "'($%�5.0*� .%�2'$�
/0$1$-2��031 #$�(-��-#( �� �7�#.(-&�2'(1� -#�!7�/0 "2(" ++7�#$,.-120 2
(-&�2'$�%$$+(-&�.%�17,/ 2'7�2' 2�2'$��'$.1./'(121�(-�,$0(" �%$$+�%.0�2'$�
" 31$�.%��-#( ��2'$�%.3-# 2(.-�5(++�!$�+ (#�%.0�" 007(-&�.-�  �, &-(%("$-2�
5.0*�(-�2'$�%3230$�

�'$� �031 #$01� 0$ "'$#�#$-�.-�!. 0#�2'$��2 +( -� � 4(& 2(.-��.,
/ -7:1������ 9����(-& /.0$������.-��"2.!$0� ��2'��+$ 4(-&�-$62� # 7�%.0��.,
! 7�� #$-� (1� 3-(-2$0$12(-&� %0.,� $4$07� /.(-2� .%� 4($5��  -#� (1� 3-
/+$ 1 -2+7�-.2.0(.31� 1�!$(-&�.-$�.%�2'$�'.22$12�/+ "$1�(-�2'$�5.0+#�� �-�
2'$�	�2'� �/3!+("�,$$2(-&�5 1�'$+#�(-� 2'$�%(012� 1 +..-�  -#�1$4$0 +� / 1
1$-&$01� //$ 0$#� 2.� !$� 1(-"$0$+7� (-2$0$12$#�(-� 2'$� 13!)$"21�#$ +2� 5(2'��
�'$�0$12�.%�2'$�4.7 &$�5 1�3-$4$-2%3+�� +$22$0�50(2(-&� .""3/7(-&� ++�2'$

�� �����
������	�
HARVARD UNIVERSITY



���  �������$� %�&3:&7>�

85&7*� 9.2*�� �42'&>� <&8� 7*&(-*)�43��:3)&>�9-*� ��9-�&9�2.))&>��&3)�
#&9843C8��49*1�<&8� 7*,&7)*)�&8�&�5&7&).8*�&+9*7�9-*�143,�8*&� 97.5�+742�
�479��&.)�� �:(-�57*1.2.3&7>�<470� <&8� )43*�4+�&�57.;&9*�3&9:7*�� &3)�
43�9-*�*;*3.3,�4+�9-*� ��9-�9-*��7:8&)*78C� +.789�5:'1.(�2**9.3,�.3��3).&�
<&8�-*1)�.3�9-*� 4<3��&11�� �78�� .3,1*>�,&;*�&3�&))7*88�4+�.22*38*�
.25479&3(*�<-.(-�<&8�&+9*7<&7)8� 57.39*)�&3)�(.7(:1&9*)�� �9�&55*&78�.3�
+:11�.3�9-*�57*8*39�.88:*�4+�� � � � � � � � � �� �9�<&8�*=(**).3,1>�<*11�7*(*.;*)�
43�.98�)*1.;*7>��  -*�574(**).3,8�<*7*�+&.71>�<*11� 7*5479*)�.3�9-*��42
'&>�5&5*78��*=(*59�.3�84�+&7�9-&9�43*�4+�9-*2��.3�,.;.3,�9-*�3:2'*7�57*8
*39��:3)*7*89.2&9*)�9-*�&:).*3(*�.3�9-*�5745479.43�4+�43*�94�9-7**��  -*�
2&/47.9>� 4+� 9-48*� 57*8*39� <*7*� �&78.8�� �3� 9-*� +4114<.3,� *;*3.3,� &�
+:79-*7�2**9.3,�<&8�-*1)�.3�9-*��:7'&7��442�4+�9-*� 4<3��&11�&3)�9-*�
)**5*89� 5488.'1*� .39*7*89�<&8�8-4<3�.3�&11�9-&9�<&8�8&.)� 7*1&9.3,� 94� 9-*�
<470�.3��2*7.(&�&8�(43):(9*)�'>��7�� �:),*�&3)� &8�34<� (&77.*)� 43��
�*=9� )&>� &�  -*4845-.(&1� �4(.*9>� .3� �3).&�<&8� +472*)�� 43� 9-*� 1.3*8�
47.,.3&11>�1&.)�)4<3�'>��&)&2*��1&;&980>� &9�<-.(-� 9-*7*�<&8�3&9:7
&11>�,7*&9�7*/4.(.3,�&243,�9-*��7:8&)*78��<-4�-*&79.1>�<.8-*)�9-&9�9-*.7�
+7.*3)8�.3��2*7.(&�&3)��:745*� (4:1)�034<�4+�.9��  -*� +:9:7*�4+��3).&�
<&8�&17*&)>�'*,.33.3,�94�1440�'7.,-9*7�

 -*�9-.7)�&3)�1&89�2**9.3,�.3��42'&>�<&8�-*1)�43�9-*�*;*3.3,�4+�9-*�
�)��4;*2'*7�.3�9-*��:7'&7��442�� �9�<&8�<*11�&99*3)*)�&3)�2&3>�0.3)�
4++*78�4+�-*15�<*7*�2&)*�'>�9-48*� 57*8*39��<-.(-�8-4:1)� '*&7�,44)�+7:.9�
<-*3�9-*�9.2*�(42*8��&8�.9�<.11�(42*��94�9&0*�&);&39&,*�4+�9-*2�� �74
+:8*�&5414,.*8�<*7*�2&)*�'>�2&3>�2*2'*78�4+�9-*��)>&7� 47,&3.?&9.43�
<-4�-&)�&99*3)*)�9-*�2**9.3,8��+47�9-*�:39-*4845-.(&1� 1*99*7�<-.(-�-&)�
&55*&7*)�.3�9-*�14(&1�57*88�43�9-*�+.789�&77.;&1�4+�9-*��7:8&)*�.3��42'&>��
 -*>�&11�(438.)*7*)�9-*� 5-7&8*���2&86:*7&).3,�  -*4845-.898�B�&8�.3*=
(:8&'1*��  -*�1*99*7�)*8*7;*8�94�&55*&7�.3� 9-*8*� (41:238�+47�<.9-4:9� .9�
9-*� (43).9.43� 4+�9-.3,8�.3� �3).&�<4:1)�7*2&.3�:3.39*11.,.'1*�� �9�<&8�
8*39�94�3*&71>�&11�4+�9-*��3,14��3).&3�5&5*78�

 4 �� � � �� � � � � � �� � �� � � �� �� � � �� � �� � � � �

 � � ��@ #*� 8-&11�'*�2:(-�4'1.,*)�.+�>4:�<.11�0.3)1>�5:'1.8-�.3�>4:7�;&1:&'1*�5&5*7�

9-*�&((425&3>.3,�7*5:).&9.43�4+�(*79&.3�5*78438�<-4�&7*�&9�57*8*39�2&86:*7&).3,�.3��3).&�
:3)*7�9-*� 3&2*�4+� 9-*� -*4845-.(&1� �4(.*9>�@ $4:78�� *9(��� �� � � �  � � � � � � � � � � � ��
�� � � � �  �	  � � �� � � ���4.39��*3*7&1��*(7*9&7.*8�

 -*� -*4845-.(&1� �4(.*9>�<-.(-�<&8� +4:3)*)� .3��*<�$470� .3� 9-*�>*&7� �
	��'>�
�&)&2*��1&;&980>�&3)��4143*1���������1(499��&3)�-&8�8.3(*�857*&)�4;*7�2489�5&798�4+�9-*�
<471)��-&8�34�(433*(9.43�<.9-�9-*��4(.*9>�+472*)�1&89�>*&7�&9��48943��!���������'>�9-*�
1&9*��7�� #����� �:),*�&3)�-.8�+4114<*78�� &3)�).8(1&.28�&11�7*85438.'.1.9>�+47�9-*� A �7:
8&)*�B�34<�'*.3,�(&77.*)�43�.3�9-.8�(4:397>�'>�842*�2*2'*78�4+�9-*�1&99*7�@ �������1(499��
�7*8.)*39��4:3)*7� ������ �.33*99��".(*��7*8.)*39��*797&2��*.,-91*>�� �*3*7&1��*(7*
9&7>���3).&3��*(9.43�!5*3)7&��&9-��&8:���4.39��*3*7&1� �*(7*9&7>� ��� ��� ��� �*&)��
�*3*7&1��*(7*9&7>���:745*&3��*(9.43��33.*��*8&39�

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

�����	�����
��
HARVARD UNIVERSITY



����"� ���� ���������������� �

�*'�(1..19+0)�4'2.;�9#5�5'06�61���
���
�������	��#0&�61�6*'��������

���
��
��
� 1�6 * ' �� & +6 1 4 �1 ( �� * ' �� +/'5�1 ( ��0&+#�
� � � �= �� %1//70+%#6+10� 5+)0'&� $;��45�� �00+'��'5#06�#0&�16*'45�%10%'40+0)� 6*'�

�/'4+%#0��*'1512*+565�*#8+0)�$''0�*+5'46'&�+0�;174�+557'�1(�61�&#;��9'�#5-�;17�-+0&.;�61�
(+0&� 2.#%'� (14�6*'� (1..19+0)�+0� 4'2.;� 6*'4'61�= �*'�56#6'/'065�/#&'�+0�6*+5�%1//70+
%#6+10�%#0016�$'�4')#4&'&�+0�#0;�16*'4�.+)*6�6*#0�#5�#0�#66'/26�61� (47564#6'�174�914-�+0�
�0&+#�#0&�#/10)�+65�2'12.'���#0&�#5�9'�%#0016�#..19�+06'4('4'0%'�9+6*�6*+5�9'�#4'�70(14
670#6'.;�#0&�709+..+0).;�%1/2'..'&�61�#059'4�+6��$76�9*#6'8'4�9'�/#;�5#;�9'�64756�9+..�
$'�%105+&'4'&�#5�#�0'%'55#4;�':2.#0#6+10�#0&�+0�01�9#;�#5�#0�#66#%-�10�#0;�2'4510�14�2'4
5105�9*#651'8'4�� �6�+5�#)#+056�6*'�/16+8'�1(�6*'��*'1512*+%#.�/18'/'06�61�/#-'�&'41)#
614;�56#6'/'065�#$176�#0;10'��#�.#9�#/10)�/156�/'/$'45�$'+0)�>�0'8'4�61�.+56'0�9+6*176�
2416'56�61�#0;�'8+.�6*+0)�5#+&�1(�#�$416*'4�A�A���#0&�61�6*+5�.#9�6*'��1%+'6;�*#5�'8'4�*'.&�#5�
#0�+&'#.�� �76�9'�#4'�57424+5'&�#0&�2#+0'&�6*#6�#0;10'�9*1�*#5�10%'�*'.&�6*+5�+&'#.�5*17.&�
51�(#4�(14)'6�*+/5'.(��14�*'45'.(��#5�61�27$.+%.;�&'0170%'�#5�@@�/#537'4#&'45�AA�6*15'�9*1�
*#8'�0'8'4�&10'�*+/�*#4/��5+/2.;�$'%#75'� 6*';�$'.10)�61�#0�14)#0+<#6+10�16*'4�6*#0�*+5�
190�� �0&�6*'�%#5'�+5�/#&'�/7%*�9145'�9*'0�6*'5'�2'12.'�#4'�(14'+)0'45��9*1�*#8'�.'(6�
6*'+4�*1/'5�#0&�(#/+.+'5�(14�#�.#$14�1(�.18'�� �41/�6*'�*174�6*#6�9'�.'(6�174��/'4+%#0�
5*14'5�9'�*#8'�016�%'#5'&�914-+0)��&#;�#0&�0+)*6��61�#%%1/2.+5*�6*'�274215'�61�9*+%*�9'�
*#8'�&'816'&�174�.+8'5��6*'�#/'.+14#6+10�1(�/#0-+0&�$;�6*'�524'#&�1(�6*'�+&'#.5�1(�61.'4#
6+10�#0&�705'.(+5*0'55�6*417)*176�6*'�914.&�� !'6�����174�#44+8#.�+0��0).#0&�9'�9'4'�#5
5#+.'&�9+6*�#0�#66#%-�5+/+.#4�61�6*'�%1//70+%#6+10�+0�;174�+557'�1(�61�&#;�� �76�6*'�2'12.'�
1(�6*#6�%17064;��-019+0)�6*'�)'0'4#.�%+4%7/56#0%'5��(.1%-'&�61�*'#4�75�+0�%105'37'0%'��#0&�
#5�#�4'57.6�016�10.;�6*175#0&5�#66'0&'&�174�.'%674'5��$76�6*'��*'1512*+%#.��1%+'6;�+0��0)
.#0&�9#5�/14'�6*#0�&17$.'&�+0�+65�/'/$'45*+2�#0&�$4#0%*'5�� �0��0&+#��*19'8'4��6*'4'�
*#5�*+6*'461�$''0�01�':2.#0#6+10�1(�6*'�4'#.�%#75'�1(�6*'�51�%#..'&�>�52.+6�?�+0�6*'��*'151
2*+%#.��1%+'6;��$76�9'�#4'�019�%#..'&�7210�61�2.#+0.;�56#6'�6*'�(#%65�
�*'�914-+0)�14)#0+<#6+10�1(�6*'��*'1512*+%#.��1%+'6;��(14�5'8'4#.�;'#45�24+14�61���
��

9#5�(170&�61�$'� 709+'.&;�� #0&�611� %'064#.+<'&�(14� *'#.6*;�)4196*�� �*'��1%+'6;�*#&�
)4190�611�.#4)'�(14�#�%1056+676+10�'(('%6+8'�'017)*�+0�'#4.+'4�&#;5�� �0��/'4+%#�2#46+%7
.#4.;�9#5�6*+5�('.6�� �0�6*#6�%17064;��9*'4'�6*'�/'/$'45�07/$'4�/14'�6*#0�6*4''�37#46'45�
1(�6*'�9*1.'��1%+'6;��6*'4'�9#5�12'0�1$,'%6+10= 6*17)*� 01�+..�(''.+0)= 61�6*'+4�190+0)�
#..')+#0%'�61�#�5/#..�1((+%'�+0�#�.+66.'�8+..#)'�1765+&'��#&4#5�� �*'��/'4+%#05�&'5+4'&�61�
)18'40�6*'/5'.8'5��#0&�6*#6�'#%*�%17064;�5*17.&�+0&+8+&7#..;�/#0#)'�+65�190�#((#+45�� �76�
6*'+4�)'0'415+6;�(14$#&'�6*'+4�6#-+0)� #%6+8'�56'25� 61�5'%74'� 6*+5��6*';�-0'9� 6*#6�+(�6*'�
/10';�6*';�#007#..;�5'06�61��0&+#�9'4'�9+6*&4#90��6*'�(14'+)0�*'#&37#46'45�917.&�57(('4��#0&�
6*';�24'('44'&�(14�6*'�6+/'�61�$'#4�9+6*�+0%108'0+'0%'�4#6*'4�6*#0�#%6�+0�#0;�9#;�6*#6�/+)*6�
&#/#)'�6*'�/18'/'06�#$41#&�� �76�9*'0�+0���	��45���'5#06�� +0(.7'0%'&�$;�#��'0)#.+�
�4#*/+0��12'0.;�$')#0�#�)4170&.'55�#0&�27'4+.'�#66#%-�7210�10'�1(�174�01$.'56�#0&�274'56�
914-'45�� +..+#/�����7&)'��#�/#0�4'52'%6'&�6*417)*176�6*'�.'0)6*�#0&�$4'#&6*�1(��/'4+%#�
= 174�.#0&�1(�(4''&1/= 9'�&'%+&'&�6*#6�9'�%17.&�01�.10)'4�#..19�1((+%+#.�+06'4('4'0%'�
(41/�#$41#&�$;�2'45105�9*1�%17.&�016�70&'456#0&�174�+&'#.5��#0&�+0���
�9'�4'14)#0+<'&�
1745'.8'5�#5�6*'�> �*'1512*+%#.��1%+'6;�+0��/'4+%#�?� #0&��9*#6�+5�/14'��#00170%'&�61�
6*'�914.&�#�9'..�-0190�6476*��6*#6�6*'�4'#.��'#&37#46'45�1(�6*'��1%+'6;�*#&�#.9#;5�$''0�
+0��'9�!14-��9*'4'�6*'��1%+'6;�9#5�(170&'&�+0���
��6*17)*�01/+0#..;�4'/18'&�61��0&+#�
&74+0)��#&#/'��.#8#65-;A5�56#;�+0�6*+5�%17064;�
�1�%#..�75�/#537'4#&+0)��*'1512*+565�+5�6*'4'(14'�%*+.&+5*�= 9'�9*1�%1056+676'�/14'�

6*#0�6*4''�(1746*5�1(�6*'�9*1.'��1%+'6;��#0&��+(�6*'�6476*�$'�61.&��6*#6�2#46�9*+%*�(14�;'#45�
2#+&�6*'�)4'#6'4�5*#4'�1(�6*'�(70&5�75'&�(14�6*'�72�-''2�1(�6*'��0&+#0��'#&37#46'45�
�*'�'06+4'�#66#%-�*#5�$''0�/#&'�7210�75�� 5+/2.;�$'%#75'�9'�+0��/'4+%#�4'(75'&�61�

$'.+'8'�#�$416*'4�� +..+#/�����7&)'��)7+.6;�1(�#�274'.;�1%%7.6�1(('05'�70.'55�51�2418'&�

�11).' Original from

HARVARD UNIVERSITY



�	�	�	���

�
�� ����������� ���,3�07�
�,"�5-3*"� ,-2�(-',��01���#1�,2�',�1-+#�5'*"��,"�3, �*�,!#"�,-2'-,1�1&#�#,2#02�',#"�
!-,!#0,',%��0���3"%#;1�+#2&-"�-$�!-++3,'!�2',%�5'2&�&'1�2#�!&#01�� ,"��130#*7��5#�',�
+#0'!��-3%&2�2-�),-5�+-0#�-$�-30�!-3,207+�,��&'1�5-0)���,"�&'1�5-02&�2&�,�2&-1#�5&-�
&�4#�1!�0!#*7�+#2�&'+�-0�.#0&�.1�&�4#�-,*7�),-5,�&'1�,�+#�� �#�$##*�130#�2&�2�5&#,�
2&#1#�$�!21��0#�3,"#012--"�5#�1&�**�&�4#�,-�"'$$'!3*27�',� 0',%',%�$�'0�+',"#"� 0#1'"#,21�-$�
�,"'��2-���.0-.#0��..0#!'�2'-,�-$�-30�.-1'2'-,�

,"�&#0#�'2�'1�-30�"327�2-�0#$32#��*1-� ��12�2#+#,2�+�"#� 7��01���#1�,2�',���.3 *'!�
*#!230#�"#*'4#0#"�',��-+ �7�1-+#�5##)1��%-��(312�1##,� 7�31�� �,�2&#�0#.-02�-$�&#0�*#!230#�
'2�'1�12�2#"�2&�2�1&#��22�!)#"�-30�*#�"#0���01����2&#0',#����',%*#7��$-0�&�4',%�12�2#"�2&�2�
1&#�5�1���0#�',!�0,�2'-,�-$���"�+#��*�4�21)7��� 1���"�+#��*�4�21)7� "'#"�',��	
���
�,"��1��01���',%*#7�'1���5-+�,�',� 2&#�.0'+#�-$�*'$#��2&#�.#22',#11�-$��01�� �#1�,2;1�0#
+�0)�'1��..�0#,2�� �2�'1� -,*7� ,#!#11�07�2-�/3-2#� 2&#� $-**-5',%� *#22#0�5&'!&�&�1� ##,�
"#1.�2!&#"�2-��01���#1�,2�8

	 � � � � � � � � �� � � � � ���� � � � � ���!2- #0������	
��
� � ���� � �� ��� � � � � �

�#,�0#1�
� � � � � � � � � ��� �� &�4#� ##,�0#/3#12#"�  7��01����2&#0',#����',%*#7�2-�!�**��7-30�

�22#,2'-,�2-�2&#�$�!2�2&�2�',�2&#��
���������
��-$�2&#��"��!2- #0�7-3��0#�0#.-02#"�2-�&�4#�
0#$#00#"�2-�&#0�',�2&#�$-**-5',%�2#0+1��

9�,� +#0'!�,� *�"7�� �01�� �',%*#7��&�1� ##,�!*�'+',%�2-� #�2&#�0#�',!�0,�2'-,�-$�
��"�+#��*�4�21)7�:

�3!&���.3 *'!�0#$#0#,!#��1�2&'1�!�,,-2� #��**-5#"�2-�.�11�5'2&-32�2&#�#/3�**7�.3 *'!�
0#$32�2'-,�'2�"#1#04#1�

�&#�!�1#�'1�%0#�2*7��%%0�4�2#"� 7�2&#�$�!2�2&�2�-5',%�2-�7-30�!*-1#�',2'+�!7�5'2&�
�0��*#6�,"#0��3**#02-,�-$��#5��-0)���01���',%*#7�'1�!-,4',!#"�2&�2�7-3�+312��*0#�"7�
&�4#�),-5,�1&#�&�1�,#4#0�!*�'+#"�2-� #���0#�',!�0,�2'-,�-$��+#���������*�4�21)78 ��
!*�'+�2&�2�',�&#0�-.','-,�5-3*"� #�0'"'!3*-31�',�2&#�#620#+#8  32�&�1�',�$�!2�$0#/3#,2*7�
#6.0#11#"�&#0�!-,4'!2'-,�2&�2�2&#�1-3*�-$�2&�2�%0#�2�5-0)#0�&�1����0#�',!�0,�2#"��#'2&#0�',�
2&#��#12�-0�',�2&#���12�

�01���',%*#7�',$-0+#"��0���3**#02-,�-$�2&'1���1� 1&#�&�1�',$-0+#"�#4#07-,#��5&#,
#4#0�2&#�-..-023,'27�&�1�-!!300#"�

1��01���',%*#7�'1�5#**� �5�0#�2&�2�7-3�!�,,-2�.0-"3!#���1',%*#�"-!3+#,2�-$��,7�
1-02�2-�1312�',�7-30��11#02'-,�� 1&#�#6.#!21�2&�2��$2#0�&#0�#+.&�2'!�.0-2#12��,"�"#,'�*�7-3�
5'**�!#�1#�2-�%'4#�!300#,!7�2-�2&'1�1*�,"#0�8 �-301��#2!��

� � � � � � � 
� � � � � � � � � � � ��
�#!0#2�07�2-��01��������',%*#7�

�01���',%*#7�&#01#*$�0#$31#1�2-�2�)#��,7�.3 *'!�,-2'!#�-$�2&#1#��22�!)1�1-�.#01'12#,2*7�
+�"#��%�',12�&#0�� #',%�$�0�2--� 317�5'2&�!-00#1.-,"#,!#��,"�',2#04'#51�� �-0#-4#0��1&#�
$##*1�2&�2��01�� �#1�,2�'1�+-+#,2�0'*7� *',"#"�� �,"�2&#0#$-0#�1&#�"-#1�,-2�"#1'0#�2-�1�7�
�,72&',%�5&'!&�+�7�&302�&#0�� �32�5#�$##*�'2�0'%&2�2-�1�7�2&�2��2&-3%&�,-2���0#�',!�0,�2'-,�
-$��+#���*�4�21)7��5&'!&��-$�!-301#��'1�$-**7��5#�,#4#02&#*#11� #*'#4#�2&�2��01���',%*#7�
'1�2&#�$'22#"��,"�203#�*#�"#0�-$�2&#�#,2'0#��&#-1-.&'!�*�+-4#+#,2���1���"�+#��*�4�21)7�
5�1�',�&#0�"�7��,"��0���3"%#�',�&'1�� �*�"7�-$�+#�,1��1&#�&�1�$-0�7#�01� ##,�5-0)',%�
/3'#2*7��,"�3,-12#,2�2'-31*7�',��#5��-0)��+-,%�2&#�.--0��� 12�02',%�+'11'-,1��,"�&-+#1�
$-0�2&#�,##"7���,"�5&#,��-,�2&#�"#�2&�-$��0���3"%#��5#�5�'2#"�-,�&#0�5'2&�2&#�.�.#01�
*#$2� 7�&'+��,,-3,!',%�&#0�13!!#11-01&'.��1&#�-,*7�12#..#"�-32�$0-+�0#2'0#+#,2���,"�2&#�
.&'*-1-.&'!�*'$#�1&#�*#"��2-� #�0�2&#� 03,2�-$��**�2&#��22�!)1�-,�2&#�+-4#+#,2�� #!�31#�1&#�
$#*2�!�**#"�2-�"-�1-�� ��"�+#��*�4�21)7��1)#"��0���3"%#�5&#,�2&#7�$'012�+#2�5&7�&#�&�"�
,-2� 0-3%&2�5'2&�&'+� 9 2&#� �	����:�5&-+�&#� �$2#05�0"1�'"#,2'$'#"�5'2&��01���',%*#7��
�&#�5-3*"�&�4#�&�"�&#0�.*�!#�',�2&#�+-4#+#,2�*-,%� #$-0#�&�"�!'0!3+12�,!#1� ##,�13!&�
�1�2-�.#0+'2�-$�'2�� �&-��,"�5&�2�1&#�0#�**7�'1��,"�&#0�%0#�2�5-0)���**�5'**�*#�0,�',�2&#�
!-+',%�7#�01�

 7��--%*# ��	�	��
����
HARVARD UNIVERSITY



���� ��������������� ��
���
� 
�%�2%'2%4��).�2%0,9�4/�4(%�.5-%2/53�2%15%343�7%�(!6%�(!$�&2/-�!,-/34�%6%29�#)49�/&�

)-0/24!.#%�).��.$)!�� 4(!4�7%�#!../4�/5434!9�/52�02%�!22!.'%$�42)0�).�4(%�#/5.429��&/2�7%�
(!6%�4/�2%452.�4/��!,)&/2.)!�).�4)-%�&/2��23���).',%9�4/�,!9�4(%�&/5.$!4)/.�34/.%�/&�4(%�
<��#(//,�&/2�4(%��%6)6!,�/&�4(%��/34��934%2)%3�/&��.4)15)49�=� "%&/2%�/52�'2%!4��-%2)#!.�
�/.6%.4)/.�).��02),�"54�.%84�9%!2��23���).',%9�(/0%3�4/�2%452.�7)4(�!�,!2'%�.5-"%2�/&�
345$%.43��!.$�4(%.�/52�7/2+�7),,�"%�#!22)%$�/.�4/�"%44%2�!$6!.4!'%�� �).!,,9��7%�!44!#+�
.%)4(%2�0%23/.3�� 2%,)')/.3�./2�3%#43�� �%�$/�./4�"%,)%6%�).�2%,)')/53�).4%2&%2%.#%�/&�!.9�
+).$�� �%�7/2+�4/�#2%!4%�4/,%2!.#%�).�4(%�7/2,$�!-/.'�4().+%23�/&�%6%29�$%./-).!4)/.��
!.$�4()3�7%�(/0%�4/�"2).'�!"/54�"9�3(/7).'�4(!4�!,,�-%.�(!6%�%33%.4)!,,9�4(%�3!-%�)$%!,3��
�%�$/�./4�7)3(�4/�).*52%��23���%3!.4�/2�(%2�&/,,/7%23�).�!.9�7!9�� �%�-%2%,9�!3+�4(!4�
4(%9�3(/5,$�2%#/'.):%�4(!4�4(%�7/2,$��3-!,,�!3�)4�)3��)3�15)4%�7)$%�%./5'(�&/2�!,,�4/�7/2+�
).�; �/523��%4#�

������� � � � � � � � �� �2%3)$%.4��������).���
� � � �  � ��� � � � �
 � � � � � ���2%3)$%.4���%7��/2+���� ��
������	� � � � � � � � ���2%3)$%.4���2//+,9.������
��������� � 
 � ���
��
�
������
���� ������ ���� �
� �
�����

/&�4(%��/34��934%2)%3�/&��.4)15)49�
�� � � �� � �
 � � � � � ���%#452%2����� ���).���

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

�6%29� 0/33)",%� 34%0� (!$� "%%.� 4!+%.�� 05",)#,9� !.$� 02)6!4%,9�� 4/�
().$%2�4(%� 7/2+� /&� 4(%��253!$%��!.$� �23�� �..)%��%3!.4� ).� !� ,%#452%�
).� �/-"!9� 3(/24,9� "%&/2%� /52� !22)6!,�� (!$� 34!4%$�4(!4� �23���).',%9�
(!$� < #,!)-%$� 4/� "%� 4(%� 2%).#!2.!4)/.� /&� �!$!-%� �,!6!43+9�=� !�
052%�&!"2)#!4)/.���54�35#(�%&&/243�7%2%�&/2%$//-%$�4/�&!),52%�� �(%9�(!$�
).�4(%�&)234�0,!#%�%6)$%.4,9�"%%.�$5%�4/�&%!2��!.$�&,%7�"!#+�,)+%�"//-%2!.'3�
/&�$%3425#4)/.�� �(%�,!7�/&�2%!#4)/.�)3�35"4,%�).�)43�/0%2!4)/.�!.$�)4�)3�#%24!).�
4(!4�3//.%2� /2�,!4%2� !.� !44%-04� 4/� $/� %6),� 4/� !.� (/.%34� 0%23/.� -534�
2%$/5.$� 4/� 4(%�!$6!.4!'%� /&�4(!4�0%23/.�� �(!4� !4� ,%!34�(!3� "%%.� 4(%�
%80%2)%.#%� ).�4()3� #!3%��&/2�./�"%44%2� 4().'�#/5,$�(!6%� (!00%.%$�4/�4(%�
�253!$%�4(!.�4(%�!00%!2!.#%�/&�4(!4�5.&/245.!4%�,%44%2�

�%!6).'��/-"!9�/.� 4(%��$��7)4(� -!.9�0,%!3!.4� 2%#/,,%#4)/.3�/&�4(%�
7/2+�$/.%�!.$�/&�4(%� &2)%.$3()03�-!$%��4(%�0!249� 2%!#(%$��%90/2%� !4�	�
	 �� � �� /.�4(%�	4(�

�2/4(%23��������!44%23/.�!.$�����),,)!-3�(!$�!22)6%$�4(%�$!9�"%&/2%�
).�/2$%2�4/�-!+%�4(%�.%#%33!29�!22!.'%-%.43�� �%90/2%�)3�!.�).$%0%.$%.4�
34!4%�).��!*054!.!�� �(%� #)49�/&��%90/2%� )3�6%29�!.#)%.4�� �4�)3� 3)45!4%$�
).�!�(),,9�$)342)#4�� �.�!�(),,�/.�4(%�/543+)243�/&�4(%�4/7.�4(%2%�)3�!�,!2'%�
&/24��'!22)3/.%$� "9��5.!3��!"/2)').!,� (),,�-%.�� �/�/.%� )3� !,,/7%$� 4/�
%.4%2�)4�/.�!.9�02%4%84�� �2/6)3)/.3�!2%�4!+%.�).�/.#%�).�47/�9%!23�/.,9��
�(%�-!).� 342%%43� /&�4(%� #)49�!2%� #2/7$%$� 7)4(��!*0543��!.$�7)4(� �/
(!--%$!.3���!).3� !.$� 4(%� &/52� #!34%3� /&��).$53�� �(%��!*0543� !2%�!�
-!'.)&)#%.4� 2!#%�� %6%.� ).� !00%!2!.#%� 4!,,�� 0/7%2&5,�� $)'.)&)%$�� �(%�
�!(!2!*!(� )3� /.%� /&�4(%-��!.$�)3� 3!)$� 4/�"%� -/34� '//$� 4/� ()3�0%/0,%�

�� '%.%2/53��4(%�3500/24%2�/&�3%6%2!,�(/30)4!,3��3#(//,3��-53%5-3�!.$�3)-),!2�
).34)454)/.3�� �%�(!3�!,2%!$9�')6%.�4(%��253!$%23�4(%�53%�/&�()3�%,%0(!.43

�������
	�����  � � � � � ��������������
HARVARD UNIVERSITY



��� ��������� ���+2�/6�
&+�  �0"� 1%"6�4&0%� 1,� 3&0&1� 1%"� +"&$%�,2/&+$�  &16�,#�
*�"/�� �1�4,2)!�
0""*� 1%�1� 0,*"� $,,!�4,/(�*�6��"�!,+"���+!� -,00&�)6�0,*"� 20"#2)� "5
-"/&"+ "0�$�&+"!��&+�1%&0�,)!� &16�,#�1%"���'-210�� �21�1%&0�/"*�&+0�1,��"�
1,)!�&+�1%"�+"51�7�� /""+�,#��&*"�8

�#�&1� 4"/"� +""!"!�&1� 4,2)!� �"� "�06�1,� !/�4�,+"� )"00,+��1� �+6�/�1"�
#/,*�1%"� "5-"/&"+ "� ,#�1%"��/20�!"���+!� 1%�1�&0� 1%"�1/"*"+!,20�&*-,/
1�+ "� ,#�-/"0"/3&+$� �� #/""� �+!� ,-"+�*&+!�� �+� "3"/6�  ,2+1/6�3&0&1"!��
4%"/"�1%"� -",-)"� %�3"� �""+�%&!"��,2+!� �6�1/�!&1&,+0��+!� ,/1%,!,5&"0��
�%",0,-%6�%�0�%�!� 1,�"+$�$"�&+��+� 2-�%&))�#&$%1�� �,4� �+���*�+�"3"/�
0""� 1%"� 1/21%�&#�%"� /"#"/0� �))� 1%�1� %"� %"�/0� 1,� 0,*"� �,,(� ,/��  "-1"!�
01�+!�/!�,#�/"0-" 1��&)&16�� �/21%�&0�,+"��+!�&0�"1"/+�)��+"3"/� %�+$&+$�	�
�21�1%"�*&+!�,#�*�+�&0�1%"�*,01�*,3��)"�1%&+$�&+�+�12/"��,+)6� �-��)"�,#�
 �1 %&+$� 01/�6�$)&*-0"0� ,#�1/21%��4%& %�&+�  ,*�&+�1&,+�*�6��*,2+1� 1,�
*2 %��1%,2$%� +"3"/�1,� �))�� �"1%,!0� *201�  %�+$"���+!� &!"�0���")&"#0��
0601"*0���0�4"))��0���&)&16�1,�20"��+!�-,4"/�1,�/" "&3"�1%"�)&$%1�� �1�4"/"�
4"))� &#��))� *"+��4%&)"� +"3"/��+5&,20� 1,�  %�+$"�� ,2)!� 01�+!� /"�!6� 1,�
�)1"/� 1%"&/� &!"�0� �+!� -)�+0� �1� �+6� *,*"+1�� �%"+� 1%"6� 4,2)!� 0""�
1/21%��0� &1� -�00"!� 1%"&/�4�6���+!� 1/21%�4,2)!� +,1� %�3"� 1,�  ,*"� �+!�
(+, (��1�1%"�!,,/0�,#�1%"&/�*&+!0� 1%/,2$%,21�1%"��$"0��1,��"�/"#20"!� �!
*&11�+ "� #,/� )� (� ,#�0,*"� 0-" &�)� 0&$+� ,/��211,+� 1,� 0%,4�&10�-"!&$/""��
�,�0""(�1/21%�#"�/)"00)6��4&1%,21�1%,2$%1�,#�"&1%"/�-�01�,/�#212/"�	� 1,�0%21�
,+"90�*&+!�1,�+,� %�++")��+,�*�11"/�&+�4%�1�/"-21"�1%�1� %�++")�*�6��"�
%")!��6�,1%"/0�� 1%�1�&0�1%"�#&/01�01"-�&+�1%"��11�&+*"+1�,#�!&3&+"�4&0!,*��
�+1&)�&1�&0�1�("+�*�+� /"*�&+0�)&11)"� �"11"/�1%�+��� #,,)�� �"�*&$%1�4"))�
&*&1�1"� %&)!/"+�&+�1%"�*�11"/�� #,/� %&)!/"+�%�3"�+,�#"�/�,#�1/21%��0""(&+$�
&1�,+��))�0&!"0��+!� ),3&+$�4%�1�1%"6�#&+!�� �&11)"�  %&)!/"+� �/"�3"/6�+"�/�
1,�+�12/"���21� 1%"/"�&0�+,�/"�0,+�4%6�*"+� �+!�4,*"+� 0%,2)!�+,1��"��0�
+"�/�� ��12/"�4,2)!�.2& ()6� #/""�1%"*� ,#�1&*"�4,/+�-/" ,+ "&3"!�  ,+
 "-1&,+0��+!�4,2)!� 0%,4�1%"*� 1%&+$0� �0�1%"6��/"��+,1��0�1%"6�,2$%1� 1,�
�"�

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

�
	
�
�������,,$)" ��
	
��������
HARVARD UNIVERSITY



&� ���� ���


�������� ���� ������� ��� ���

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

�����������'�������"�##�'�#�����&�"����(��"#�� ������(����$��� ��'��������
����(��
��$���"���$�������������'�#���$�"'�"�#� "��$�����(�"�!%�#$���#��� �� ���$�� ��������"
������$"��%�����"#���$��"����	�� �$����(��#�$��������"����$�������#� ��������&����$�
$�"�%���%$�$�����"���������#�����'���#�������"���"�(�����������������&�$�����"#����$��
$�����%#������%����$(���

�%"�#&/01�.2"01&,+�1%�1�*201�+�12/�))6��/&0"�&+�1%"�*&+!0�,#�1%,0"�4%,�
�/"�-/"0"+1��1�02 %���*""1&+$��0�1%&0�&0�� ���%�1�  �+��"�1%"�,�'" 1�
,#�1%&0�3&0&1�1,��+!&��,#����,!6�,#�
*"/& �+��%",0,-%&010�4%,��/"�

*�(&+$���1,2/� �/,2+!� 1%"�4,/)!���+!�4%�1�  �+�1%"6�"5-" 1�1,� �  ,*
-)&0%�&+�0,�0%,/1���1&*"	�9

�1�0%,2)!� �"� 2+!"/01,,!��1� 1%"� �"$&++&+$� 1%�1� �� %�3"�+,1�  ,*"�1,�
�+!&��1,� 0""(�1%"�#�3,/� ,/�/" ,$+&1&,+� ,#��+6�-"/0,+� ,/��,!6�,#�-",-)"��
+,/�&+�1%"�%,-"� ,#��##&)&�1&+$�4&1%��+6�-2�)& � ,/$�+&7�1&,+�� �6�!216�&0�
1,�0�6�4%�1���%�3"�1,�0�6�1,� 1%"� �"01� ,#�*6���&)&16���+!�*6�%"�/"/0�*�6�
�  "-1�,/�/"'" 1�1%"�*"00�$"��0�1%"6�-)"�0"�

�%,2$%���,  2-6�1%&0� &+!"-"+!"+1� -,0&1&,+�� �0� !,� 1%"� ,1%"/�*"*
�"/0�,#�*6�-�/16�����*�*,01��+5&,20�1,�4,/(�&+� %�/*,+6�4&1%��))�-",-)"�
4%,�"�/+"01)6�!"0&/"�1,�0"/3"�%2*�+&16�� �2/�,�'" 1�&0� 1,�!,� ,2/�21*,01�
#,/�"3"/6�0,2)�4%,�+""!0�,2/�%")-��#,/�&+�1%"�4,/)!� ,#�0,2)0�1%"/"��/"�+,�
!&01&+ 1&,+0� ,#� /""!� ,/� 0"5�� �3"/6� 1/2"� �%",0,-%&01� %,)!0� 1%�1� 1%"�
!&01&+ 1&,+0�4%& %��--"�/�&+�*�1"/&�)�)&#"��/"�,#�)&11)"�&*-,/1�+ "��0� ,*
-�/"!�1,�1%"�/"�)&1&"0�,#�1%"�0,2)�

�%"��"01�4�6�,#�"51"+!&+$�02 %�%")-�&0�1,�0%,4�-",-)"�,#��))�/")&$&,+0�
�+!��")&"#0�1%"�2+!"/)6&+$�*"�+&+$�,#�1%"&/��+ &"+1� 1"� %&+$0�� �1�&0�+,1�
*6� !"0&/"� 1,�  ,+3"/1��+6� ,+"� 1,� 0,*"� "01��)&0%"!� /""!� ,/� !,$*�1& �
0601"*���21� 1,�%")-� 1%"��&+!2�1,� $/�0-�1%"� !""-"/��*,/"�0-&/&12�)� �+!�
*,/"� 0 &"+1&#& � 0&!"� ,#�%&0�,4+� 0 /&-12/"0���+!� 1,�!,� 1%"� 0�*"� #,/�1%"�
�,%�**"!�+��1%"���/0&��1%"��%/&01&�+��1%"���&+���+!�1%"��2!!%&01�� �,/�
&+� "� %� ,#�1%"&/� /")&$&,+0� 1%"/"� �/"� 1%"� 0�*"� $/"�1� 1"� %&+$0� %&!!"+��
!""-)6�), ("!� &+� �6�1%"� "+ /201&+$�%�+!� ,#�1&*"���0�4"))� �0��6�1%"� !"
)&�"/�1"� &+1"+1&,+� ,#�1%"� $/"�1� 1"� %"/0�4%,� #&/01� �/,2$%1�1%"*� 1,� 1%"�
4,/)!�� �%"�0�*"�("6�4&))�,-"+�"� %�,#�1%"*�1,� 1%"�$�7"�,#�1%"�012!"+1�
4%,�%�0� #&/01�#,2+!� 1%"�2+&3"/0�)�("6�4&1%&+�%&*0")#��+!�%�0�)"�/+"!�1%"�
4�6�1,�20"�%&0�(+,4)"!$"�/&$%1)6�

�%,2)!��+6�,+"��002*"� 1%�1�%"�(+,40��))� 1%�1�1%"/"� &0�1,��"�(+,4+��
,/�1%�1�%"�%�0��)/"�!6�0,)3"!� 1%"�*601"/&"0� ,#�1%"�/")&$&,20� �,,(0�,#�1%"�
4,/)!��&1�4,2)!� �"�20")"00� 1,��11"*-1� 1,� �!!� 1,�%&0�(+,4)"!$"8 ,/� %&0

�����	�����
��
HARVARD UNIVERSITY



��
 ���������� ���)0�-4�

%#)*-�)�!�� �$!-!� �-!� .*(!�2$*��2$%'!� +-*"!..! '4� !.%-%)#�!)'%#$/!)
(!)/���-!���/0�''4��'%) ! � �4�/$!%-�.+%-%/0�'� +-% !�2$%�$�$*' .�/$!(� /*�
/$!�"�'.!�% !�� /$�/�������-!'%#%*)�%.� /$!�*' !./� *"��''���) �/$�/� /$!�*��0'/�
/-0/$.�%/��*)/�%).��-!�/$!�#-!�/!./�/$�/�/$!�2*-' �$�.�!1!-�&)*2)�

�/�.$*0' ��!� &)*2)�/$�/� �) %��2�.� )*/�/$!� .*0-�!�*"�/$!�2*-' �.�-!
'%#%*).��/$*0#$�/$!-!�(�4��!�.*(!�/!��$!-.�%)� �) %��2$*�"'�//!-�4*0�2%/$�
/$�/�1%!2� %)�*- !-� /*� #�/$!-�4*0� %)/*� .*(!� .+!�%�'� "*' �� �$!�*��0'/�
'!�-)%)#� /$�/��) %�� *)�!�.$�-! �%)� �*((*)�2%/$� */$!-��)�%!)/�+!*+'!.�
 % �)*/�*-%#%)�/!� $!-!���) � *!.�)*/�!3%./�/*� �)4�!3/!)/�%)��) %��+-*+!-�
/*� �4�

�$�/� .��-! � �* 4�/$�/� #�1!� /$!�2*-' � %/.�(4./%��/!��$%)#.��-% �/$�/�
./%''� +-!.!-1!.� %/� "*-� /$*.!�2$*�4!�-'4��!�*(!� -!� 4� /*� -!�!%1!� %/��$�.�
)!1!-�$� �%/.� $!� �,0�-/!-.� %)��) %����0/�(*1! � /$*0.�) .�*"�4!�-.��#*�
"-*(�2$�/� %.� )*2��� +�-/�*"� /$!��(!-%��)� �*)/%)!)/� /*���.+*/� %)��.%���
/$!)�/*��#4+/��/$!)�!'.!2$!-!��.!) %)#�/!��$!-.�/*��) %��/*�!)'%#$/!)�%/.�
%)$��%/�)/.�� �-%.$)��� �0  $����!.0.�� �*-*�./!-�� �*$�((! ���0!/5�'���
�*�/'!���) �(�)4�*/$!-.�2$*��*0' ��!� )�(! �2!-!�(!(�!-.�*"�/$%.�#-!�/�
�-*/$!-$** � �) � -!�!%1! � /$!%-� &)*2'! #!� /$-*0#$� %)/!-%*-� %)%/%�/%*)�
%)/*�%/.�(4./!-%!.�� ��$*' �/$�/�%"��)4�*"�/$!.!�$� �#%1!)�*0/���$0) -! /$�
+�-/�*"�2$�/� /$!4�&)!2��/$!�2*-' �2*0' �)*/�*)'4�$�1!� -!"0.! �/*�'%./!)�
/*�/$!%-�(!..�#!���0/�2*0' �$�1!��-0�%"%! �/$!(� %)�!1!-4�%)./�)�!�� �/�%.�
"*-� /$%.� -!�.*)� /$�/� !1!-4�/-0!� /!��$!-�(0./� &!!+� ���&� (0�$� /$�/�$!�
&)*2.��*)'4�-!1!�'%)#� %/�/*�/$!� "!2�2$*� ��)� 0) !-./�) �%/��) �2$*��-!�
2*-/$4�*"�%/�

�$!-!�%.�)*�-!'%#%*)� �/� /$!�+-!.!)/� /%(!�/$�/�$�.� -!(�%)! �+0-!��) �
0) !"%'! �� ��)�(� !�  *#(�.� $�1!� �-!+/� %)/*� �''� *"� /$!(���) � /$!%-�
.��-! � �**&.� $�1!� �!!)� /�(+!-! � 2%/$�� �)� (�)4� .!�/.� *"� *-/$* *3�
$-%./%�)%/4�4*0�2%''� "%) �  *�/-%)!.�/$�/��-!�0//!-'4�*++*.! �/*�/$!�.+%-%/�
*"�$-%./�.�/!��$%)#.���.�2!''��.�%)��*$�(! �)%.(��) ��0  $%.(�� �%)
 0%.(� %.� )*� !3�!+/%*)�/*� /$!� -0'!�� �%/)!..� /$!� .$*�&%)#�+-��/%�!� *"�
�������/$�/��!�.! �*)'4���"!2�4!�-.��#*���) �/$!� �0./*(�*"��$%' �(�--%�#!�
�) �/$!�!)"*-�!(!)/� *"���./!� %./%)�/%*).�/$�/�./%''�+-!1�%'�� �0�$�/$%)#.�
�-!��.�(0�$�*++*.! �/*� /$!�'�2.� *"�)�/0-!��.� /*�/$!� .+%-%/�*"�/$!��%) 0�
/!��$%)#.�

�/�(0./��!�� (%//! �/$�/��%) 0%.(�$�.��)� !.*/!-%��.% !���0/�%/�%.�0)
+-*#-!..%1!� �) � ./�#)�)/�� �!��$%)#.� /$�/� 2!-!� .!�-!/� 	��� *-� ������
4!�-.��#*�.$*0' ��!�!3*/!-%��/*� �4���0/��-!�)*/�� �$!�!3+'�)�/%*)�%.�/$�/�
/$!-!�2*0' �$�1!��!!)�)*/$%)#�/*�-!+'��!�/$!(��.*�/$�/�2$%�$�2�.�.!�-!/�
$� �/*�-!(�%)�.*�� �� �(!��'�1�/.&4��2$*�#�1!�*0/�.*(!�*"�/$!��%) 0�
!.*/!-%�� *�/-%)!.��2�.��%//!-'4� *++*.! � �4� �!-/�%)� *"� /$!� *-/$* *3�%)�
�) %��"*-� *%)#�.*�� �4�/$%.�/$!4�$%) !-! � /$!%-� *2)�� 1�)�!(!)/��) �
/$!�� 1�)�!(!)/�*"�/$!%-��*0)/-4�� "*-�/$!4�%)/!-"!-! �2%/$�/$!�'�2�*"�0)%
1!-.�'�+-*#-!..%*)�

Original from 

HARVARD UNIVERSITY



� �	���� 
�������������� ������� �� ����
�� ���
������%&'�&'�#�'"����'���!��!����(�'�& ��&�'���#%��'����"��(!&����&�!�&&��

�"%�����*"%���"%��( �!�',�&�"(������#�%�"% ���*�'�"('�'�"(��'�"��%�*�%���
�(���*"%���&�"���%��'�%�� #"%'�!���'��!� '��� �%�� �(�'�)�'�"!�"�� '����!
'�����'�"%�'����"����'�!��"����%������%�%��&�
���%���%���!�'��&��%��'�*"%���"��"(%&�&(���%�!�� �!��!��*" �!�&'�%)

�!���"%��"���,�&(&'�!�!�����"%��( �!�&, #�'�,� �!�� �")�!��'�!��%�*"%�&�
'��'��"��(%'��%�'��!��!,'��!����&��'"��%"(&���!�'�� ��!��!&*�%�!��)"����"��
�")��� �����)�!��'��&�����)���!&'�'('����!� �!,�"��'�����%���'"*!&�*�����
*����)��)�&�'����!�	(%"#��  ��'�!�&� �"%� '��� )�%,� #""%�� �'�*����� �!,�
�(!�%��&���)�����!�'���!��!�"('�"��'���&'%��'&�� ����� �!�"(%������'�(��'�
'���&#�%�'�"���%"'��%�,��")���*�'�"('��!'�%��%�!��*�'��'���%�%�����"(&���������
����&� #��&'������&�"��#(%��'�"(��'��!����'�"!�*�%�������(#�'"�'�� ���!��
'�����)�!�',�"�� �!/&�!�'(%��*�&�&'%"!��,�����!'(�'���� !�����#����&�*��%��
'��&�*"%��*�&���%%����"!��'��� � ��%&�"��"(%��"���',���)���"!'�!(����'�
��!"*�'��'���%���!�!����'��%���%�� �!,�'�"(&�!�&���)�!� ����"!&��"��&(��� )�
��%�!��#�"#���*�"���)���!�'��� ��&'�"��'���&����&'�#")�%',��!����&'%�&&�� �
�"#��"!� ,�%�'(%!�'"�� �%�������'�%����)�����" ����''�%���$(��!'���*�'��
'���%�!���&��'"���������'"��&'����&�� ��!&�"���&&�&'�!��'�� ��*������*��!�
���(!��*����!"��"(�'���)��'���&(##"%'�"�� �!,�"('&����'������"&"#������
�"���',. � �%���!&�*�"�*�&��'"�&�"*� �!��� #%��'�����*�,�'���%��!'�%�&'�
�!�'���&#�%�'(���������*�"&����%&'���*��&�'��'�"���" #�&&�"!��!��&����&��%������
��'� ��%� �!��,"(�'��'�*�����,"(%���%&'��(',����&�*�'�� ,"(%��� ����&��

,"(%���'��&��,"(%��"(!'%,��'��%���&��!"'��%��(',�,"(�"*��'"�'���*"%����&���
*�"���� �" ��*�'�� ���"%��� " �!'��!�� ������ �!'���'"(%�"��'�����"����
�%,�'"�%����-��'��'�'��%���%�� ����"!&�"�� &"(�&� �!�� �%����*�'�� '���&� ��
�"#�&��!�����%&��&"%%"*&��!���",&���&�,"(%�"*!�������!���&�,"(�������&'%(�
���!���&� ,"(� &'%(������ ���'� '��%�� �%�� '�"(&�!�&� (#"!� '�"(&�!�&� "��
���"&"#��&'&�'��%��*�"��%��&'(�,�!��'����!���!'�'%('�&�'��'��%�������!��!�
,"(%�&�%�#'(%�&��&�*�����&��!�����'��� &��%����""�&�"��'���*"%���� �%,�'"�� 
���!��'���#%���&'"%��� ��)���-�'�"!�'��'�"!��� �+�&'��� "!�'��'��%��'��"!'�
!�!'���!��'��!��"���'��!��"!!��'�"!�*�'��#%���&'"%���!����
��&&�"!��!�'�"(��'� �%" � � �%���� '"� 	(%"#��� ���� '��� ����%� ����'�

'��'�&��!�&� �!�%���!�. '��� �" �� "���"%�"''�!� ,&'�%��&�� &���	!���!���

%�!���� �"���!��� ��% �!,�� �(&'%���� �*�'-�%��!��� '��,�� �!�� �%�����
%�&�!��"!��� "%�� �%" � �'&� &�( ��%� "�� ��!'(%��&� '"� %� �!�� '��� %�&'�"��
	(%"#��"���'&��,��"!��'%�( #�&� �!� #���"&"#�,��!�� �%'�� ��'�&'����"!�'"�
	�,#'��"!��� '����" ��"�� ��%'�/&�  ���'��&'� &���&�� &'���� '��� �(&'"���!�
" ��&" ��"��'���%�#%"�"(!��&'�&��%�'&. '���&��%��� ��!��'��'� �&���&'�!���'"�
����!������'���*"%����!��'&� &#�%�'(�����)��"# �!'�

�"�#�&&�!��")�%� �!,�*�'�%&�*�'���� ������!��(&��(�!�&&�"��'���%�"*!��
%�'(%!�'"�!�����!���""���%"(!��� ���� !�����&��'��&� �!���&��'� ���'�����
�" #�%���'�*�'��"'��%���!�&��� '����'��'��%"���)��*�"���'�'��'��&�!���&&�%,�
���,"(�*"(���&���'��!�&��&�'��,��%���!&'����"���&�,"(�� ���!��'�� �'"����

Digitized by �""��� Original from 

HARVARD UNIVERSITY



��	������� ���%,�)0�
� ��0��$�%��%��.&$�%��*&%*� &��+ �� *�$�� ,%!-�)*�#�$&+ �)��*�&,)

*�#-�*��� 0��. &�.�)���&)%��*�.��.�)���&)%��. &�$,*+��!���*�.��$,*+��!���
�%��. &*��*&,#*�#!"��&,)*���#&%�� +&�+ ���+�)%�#�����##�,'&%� 0&,�+&��)!*��
�)&$� 0&,)��)��$0�*+�+���%�� +&� *���.!+ !%� 0&,)*�#-�*� + �+� ��%�.� �%��
�)!� +�)���0� �*���.%����&)�+ �� ,$�%�)����

� !*�%����%&+�)�$�!%�+ ������&����)"%�**��%&)�%���� 0&,�.�!+�+!##��%
&+ �)������))!-�*����&)��0&,���%�.&)"��+�0&,)���*+�� +�!*�&%#0��%�����& ��
��)"%�**��&)�+ &*��. &���%%&+�*���+ ��#!� +���,+�+ ��#!� +�!+*�#�� �*�%�-�)�
�������%��%�-�)�.!##�� +�!*�0&,)*�!��0&,�.!##�+,)%�+&�!+��#!-��!%�! + �� 0&,)*�
+&���0��+ !*� &,)��-�%��!��0&,�.!##� ��)�. �+�!*�*�!��.!+ ���)*�+ �+�,%��)
*+�%��� �)!*��+ �%�����)�%&+ !%����%��+�"!%��+ �+�. !� �!*�0&,)�&.%��%��
�##�$�%�*����!���.!+ �!+�!%�'������&)��-�)$&)��

� ��+),�*+�  �''!%�**� !*�+&���� �&,%��!%�+ �����'���
�	��	�*+,�0�&��+ ��
�)��+�$0*+�)!�*�&��%�+,)���%��#!����*��"!%��+ ,*�+&��!%��+ ����*+�$�%
%�)�!%�. !� �+ ��*&,#�$�0��/')�**�!+*�#����%��!%����&%*+�%+��,#�!#$�%+�

&��+ !*�$�%%�)�&���/')�**!&%�. �%��&,%��� ��+ �0���%����+�,� +�+&�*����%��
���#�+ !*���%��+ ��+),��$��%!%��&��!+�� + ��.&)"�!*��&%��� ���&)�+ �)��&)��
��!+ �,##0� +&����&$'#!* � + !*�!%�0&,)*�#��� �&)�.�� ��%� +��� � &+ �)*� &%#0�
. �+�.�� &,)*�#-�*� "%&.�� �%�� + !*� "%&.#����� !*�&%��.!+ � �/'�)!�%����
� ���!-!%��#!� +��,)%*��&)��##��+�"��0&,)�'�)+�&��!+���%��!##,$!%�+!%���!)*+�
0&,)�&.%� ��)+� + �� '&.�)�.!##�+ �%� ��� 0&,)*�+&�!##,$!%�� &+ �)*�� ��
$�$��)��.&)�*��)�� %&+�%������� %� + ��*!#�%��� + �*�� + !%�*��)���&%���
� &*��!%�. &*��$!�*+� 0&,�$�0� #!-���(,!�+� �%�� ,%"%&.%�� .!##� �-��+ ��
)��!�%��� ��*+�,'&%� + �$�$�)�#0��0�0&,)�')�*�%���� +�!*�%&+�. �+�0&,�
*�0��%���&���,+�. �+�0&,��	�� + �+�+�##*���%�� + �+�.!##� #��-��!+*�!%������
��#��$�)"�,'&%� ��� �� �)��+�)�0&,� $��+� �*�,'&%��##� +!$��� � �� �&,#�
��*!)�*�+&��/')�**� !+*�#��!%� !+*�)��#��+!&%�� 0&,)�#!���� �&�#!-�� + �+�!+�$�0�
�&� *&�� �&� + !%"��%����+� + �+� 0&,�$�0����&$�� ��� �%%�#� �&)� !� �)�
+ !%�*�+&���*��%��+&�+ ��#&.�)�'#�%�*�� �� �� �

���!+�+��&%�+ !%�*�0&,�.�%+�+&�"%&.�� �� �� �� ���"��##�"%&.#����
.!+ !%�0&,)*�#����&�%&+��&� .!+ &,+�� �&,� ,%��)*+�%�� . �+�!*�$��%+��0�
+ !*�� %&+�+ �+��&&"*� * &,#�����%��#��+�����,+� + �+�!%�&)$�+!&%�&�+�!%���
�)&$�+ �$�* &,#������	������
�����*!�+����+�*+���+ �)��� �+,�0��##�+ !%�*�
!%�+ !*�#!� +��%��+ ��$&*+�' 0*!��#�.!##��+�+ ��*�$��+!$��#����+&�+ ��$&*+�
*'!)!+,�#�"%&.#�����


����	���1 
!�

!!�

Original from 

HARVARD UNIVERSITY



��	������ 303

in.

�0/4�$.�)*/��)�*"- ��0/��)��)" '�� �*2�! 2�0)� -./�)��/#$.�� �*./�
�*)!0. �$/��.�/# 4��*��*).�$ )� �

���

�*--*2.���-*.. .�� /# . ��- �*0-�*++*-/0)$/$ .� �*0'��2 ��0/� .  �$/�.*��

0/�# �$.�!�-��'*)"�2#*��* .�.*�.  �$/�� � �#�.��//�$) ��2#*�!0''4�- �'$5 .�
$/�

1�
�# � �*�" � !*-� �2*-&$)"� $)���+0- �� 1*/ �� # �-/�. /.�!-  � /# �.*0'�

�)��' /.�$/�.+ �&�� �# � / -)�'�1 -$/$ .�- .*0)��!*-� 1 -�0+*)�/# �.+$-$/0�'�
+'�) .� �)�� 2# )� /# � ($)�� $.�+0- � �)��2$''� # �-& )�� /# � .*0'�  �#* .�
/# (�

���
�� �

�#�/�*!�/# ���-&) ..��� �#�/� *!�/# � '$"#/�� �# 4��- � *) �/*�/#*. �
2#*������ �*2�+'�$)�/# . �(�// -.��- �$)�#$"# -�(*( )/.�� #*2��- �-$'4�
*�.�0- ��/�*/# -�/$( .�� �#$.�2$''�.#*2�4*0�/# �1�'0 �*!�#$"# -�(*( )/.�
+ -#�+.���)��2#�/�/#*. ��'2�4.�'$1$)"�$)�/# (� )%*4�


 �2#�/�4*0�'*1 �� �/-$1 ��!/ -�2#�/�4*0�!$)��� �0/$!0'��)��#$"#��)��
' /�/# � - ./�"*�� ��-(*)4�� .��-$!$� ��� 1*/$*)��/�& �/# . �!*-�& 4�)*/ .��
 3+- ..�/# (� 1 -42# - ��)��$)� /# �#$"# ./� +*..$�' �2�4�� �# � � �0/4�
*!���'$! �'$& �/#�/��/# �+*2 -�*!�$/��2#*���)�( �.0- �*-�. /��*0)�.�/*�

����

��)�4*0�)*/�'$1 �.*��.�/*�!  '�/# �"- �/�/#-*��$)"�# �-/��-*0)�� 4*0��
.*��.�/*� 3+- ..�/#�/�!  '$)"�$)�  1 )� /# � .(�'' ./� � /�$'��� � /� /# - � � �
)*/#$)"��*'��*-��4)$��'�$)�4*0-�1$ 2�*!�'$! �� � ). � /# � +�/#*.��)�� /# �
+$/4�*!�$/��/-0./$)"�/#�/�.*( ���4�/*�4*0-�)*2���-& ) �� 4 .�/# �(4./ -4�
�)��/# �+�$)�2$''�� �0)/�)"' ��� �  '��!  '��2$/#� 1 -4/#$)"� /#�/� �-$ .��
2$/#� 1 -4/#$)"�/#�/�.0!! -.���)��$)� 1 )�/# �(*./� �-*& )�!-�"( )/� *!���
'$! ��!$)��.*( �� �0/4�� � /��4*0-�*2)�,0$1 -$)"� # �-/./-$)".� / ��#� 4*0�
/# ��)"0$.#�$)�*/# -�# �-/.��)��'$1 �/*� �. �$/�� ��$)�$.�*0-�� ./�/ ��# -��
�*�)*/��- ���)*-�!'  �# -� /# - !*- ��.# � �*( .� $)�( -�4�� �*�!*-/#� /*�
(  /�# -��/- (�'$)"�+ -#�+.���0/�- 1 - )/'4��+�/$ )/'4��0)!'$)�#$)"�� *)'4�
.*���)�/# �' ..*)�� �' �-) ����)��!-*(�/# � ��-&�#*0-.� .+ )/�2$/#� # -� ��
'$"#/�.#�''��-$. ��.#*2$)"�/# �2�4�/*�./0(�'$)"�!  /��"$1$)"� /# �+*2 -�/*�
�*(!*-/��)���*).*' �� 	)��$)�/# �+ �� �*!�/#�/�4*0-�# �-/� .#�''� 0)� -
./�)���)��� �.�/$.!$ ��

�����

�*2�(0�#�($.�$)/ -+- /�/$*)��)��($.�0)� -./�)�$)"� /# - �$.�- "�-�
$)"�/# . �/#$)".���)���4�/# �(*./�  )/#0.$�./$���/# �(*./� � 1*/ �� .*0'.��
2#*. � (*/$*)�'�$)/ ).$/4��-$1$)"� /# (��'*)"���'$)�.� /# (�0// -'4���)�

Digitized by �**"' Original from

HARVARD UNIVERSITY



����#� '�

���"����� ��������������%��&�� �����!�"��'�!�����"�"��"� "��'�� �� �����%����
���'�"��� ��%����!� �!������������ ��!���� "��� !#�!"������� �"���!����%��

"������!��# ����������� '�"� "��� �� ��!� "�#!� ���� �"��� ���� ��� #!��� �� �
����� ����!������ "��� �������"��"�������"������#����������#�"!��� ������
�#"� ������ ������!�������"��"����"���!�������"��!��"����!�� ���� �� ����
���� ������(���������� "��� !�������������� ��%�������� #��� !"���� ��%�
������"�� "��"� !������� �#!"� ������%� !�$�� "��!��%��� ��$���"� !����"����
���%��"�������������"�� ���������	�
��!��������������"��#���"��!��%�� �
%���!������ ��� ��!������'�#��#!"� ��� �� "�� ����� '�# !����!"���� ��� "��� �
���!"�������������"�� ��"" ��"������ �  ��#�!�������!�� �����!�� ���� ���� "��
� �%�'�#�"��"����� �� ��� ��!����%��������"��!���!!�������'�������� ��
� ���!!�� �� �� �� ���� ��"��� �����"!��#���'����� '�#��#!"�!"���������
��"���!!�$��� �����"�$���#"�#�!%�'���� ��#��#!"� ��� �� "�� "���� �!'�����
���"���!����������!�%�����!���'!������ �� �� �

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


����!# ��"��������"���"��� ��'�"������"�������!�#���'��"!�!"�����!!�
�
�

�����

Original from 

HARVARD UNIVERSITY



�8 �

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

�' $� 5.0#� "6"+$�(1�#$0(4$#� %0.,�2'$� �0$$*�5.0#��������� .0� �0(-&��
�2�' 1�!$$-� 230-$#�(-�2'$��-&+(1'� + -&3 &$�(-2.�2'$�5.0#�"6"+$��
!6�2'$�/0."$11�.%�1 6(-&��6*+$�� -#�2'$-�"6"+$�� �'$�".00$1/.-#

(-&� 5.0#� (-� 2'$� � -1"0(2� (1�������� 5'("'�' 1� (-� % "2� �5(#$0� -#�  �
#$$/$0�,$ -(-&	� !$" 31$� "6"+$� (-��-&+(1'� (1� �5.0#�5'("'� ".4$01�� (1�
31$#�%.0��  -#� 2'31�1.,$5' 2� ".-%31$1��, -6�"6"+$1�� �2� (1�31$#�%.0�2'$�
1, ++�"6"+$1�� -#�2'$�+ 0&$0�"6"+$1��2'$�(-2$0,$#( 2$�"6"+$1� -#�2'$�&0$ 2�
.-$1�� 5'$0$ 1�2'$�5.0#�������,$ -1� -#� (,/+($1�.-+6�.-$� "6"+$� .%� �
+ 0&$�1(7$��  -#� 2'$� 1, ++$0� "6"+$1�5(2'(-� 2' 2�  0$�#$1(&- 2$#�!6�.2'$0�
5.0#1�

�' 2�(1� �"6"+$�
� �2�(1� �"(0"+$�� �0(-&�� �32�-.2�/0./$0+6� �0(-&�+(*$�
 �5$##(-&� 0(-&�� 5)(("'� 03-1�(-2.� (21$+%�� !32�,.0$� /0./$0+6�+(*$� �1"0$5�
2'0$ #��5'("'�2 *$1�2'$� %.0,�.%� �1/(0 +�� -#�2'31� !$&(--(-&� 2�2'$�!.2
2.,��230-1�.-�(21$+%�� -#�&.$1�3/�� �2�(1�1.,$2'(-&�+(*$�2'$�&0$ 2��.01$
1'.$� 304$� (-� 2'$� �$--16+4 -( �� (+0. #�� �'$0$�6.3�&.�  0.3-#� 2'$�
"304$� 2�2'$�+.5$0�$-#�	�6.3�&.�#.5-�(-2.�2'$�'.01$1'.$�� -#� 1�6.3�230-�
2'$�&0 #$�0(1$1��1.�2' 2�5'$-�6.3� 00(4$� 2�2'$�.//.1(2$�1(#$�6.3�' 4$�&.2
2$-�-.�%302'$0� 2' -� 2'$� !$&(--(-&�� !32�6.3� ' 4$�0(1$-�)312�2'$�#(12 -"$�
!$25$$-�2'$�25.�$-#1�.%�2'$�&0 #$�

�32�5' 2�#.�5$�,$ -�!6� �"6"+$�(-��'$.1./'6��(-�.30�.5-�(-4$12(& 
2(.-1�.%�- 230$�� .0�, -�� .0�"(4(+(7 2(.-�� .0� .30�.5-� #$4$+./,$-2�� .30�
.5-� .0(&(-�� .30� .5-� #$12(-6�
� �$� ,$ -�!6� �"6"+$�� )312� 5' 2� 2'$�
�&6/2( -1��2'$��(-#..1� -#�2'$�/'(+.1./'$01�.%�2'$��(##+$��&$1�,$ -2�
!6�(2 	�2' 2�(1��2' 2� 2'$0$�(1� �/$0(.#(" +� 0$230-�.0�"6"+(-&�! "*��"(0"+(-&�
! "*�.%�1.,$2'(-&�%0.,�1.,$�/+ "$�.-"$�,.0$�� �' 2�(1�5'6�(2�(1�" ++$#�
"6"+$�� (- 1,3"'� 1� (2� 0$230-1�3/.-� (21$+%�� 1$$,(-&+6	� !32� (-�2'$��'$.��
1./'(" +�#."20(-$�� -#�(-�2'$� -"($-2�#."20(-$1��(2�(1� +5 61� �+(22+$�'(&'$0�
(-�2'$�1$-1$�.%�/$0%$"2(.-�.0�/0.&0$11�� �' 2�(1�2.�1 6�� 1� 2'$��&6/2( -1�
'$+#��"6"+$1�/0$4 (+� $4$065'$0$��2'(-&1� ".,$�! "*� & (-�� $4$-21�0$230-��
'(12.06�".,$1�! "*�� -#�1.�(-�2'(1�"$-2306�5$�' 4$�2'$�1 6(-&��� ��9��(12.06�
0$/$ 21�(21$+%��:�:

�32�5'$0$�#.��'$.1./'(121�1 6�2' 2�"6"+("�+ 5�/0$4 (+1
� �$�1 6�2' 2�
(2�/0$4 (+1� $4$065'$0$�� �2� /0$4 (+1� (-�$4$06� *(-&#.,�.%�- 230$�� (-�2'$�
 -(, +�*(-&#.,��2'$�,(-$0 +�5.0+#��2'$�'3, -�5.0+#�	�(-�'(12.06��(-�2'$�
1*6��.-�2'$�$ 02'�� �$�1 6� 2' 2�-.2� .-+6�#.�"6"+$1� /$02 (-�� -#� //$0�

������������� ��������"���������������������
�!���������������������� ����������� ����
������������������ ����������������������� ��������������������������������������������������!����
���������������	������

Original from 

HARVARD UNIVERSITY



���������� ���(/�,3��
.�#(���(��)�.�#(�#(��(��.)�."����,."��(��#.-�#("��#.�(.-���/.��&-)�#(�1"�.�
."���#(�))-���&&�."��.",���%#(!�)'-�) �."�� /(#0�,-���."�� .",���1),&�-��
."�.�#-��."�.���&)1�/-��)/,-�&0�-���(��."�.���)0��

�)1��# �3)/�1#&&�./,(�.)��/�%&�����!,��.�1,#.�,�) �."���(!&#-"�-�"))&���
3)/�1#&&� #(��"#'�-�3#(!�#(�)(��) �"#-�-.�(��,���))%-����!,��.��))%�) .�(�
+/).����."�.� ."�,��#-�()��)/�.��3�&#�� &�1�*,�0�#&-�#(�,�!�,��.)�(�.#)(-���
."�.�."�3�"�0���)'�����%��**�,�(.&3�."��-�'���)(&3�-&#!".&3�#'*,)0���),�
��!,������ ),�."�,��#-��&-)����)1(1�,�� �3�&��#(�&/����1#."#(�.")-��."�.�
,#-��
� �/.��/�%&���#��().��#-�)0�,���&�1�� ���-#'*&3�)(���'),��-.�.���
1"�.� ."���(�#�(.-� "��� -�#�� )0�,��(�� )0�,� �!�#(�� �(�� #.� "�-��&1�3-�
-��'���.)�'��."�.� # ��/�%&���(��)."�,�*�)*&��) �."�.�%#(��1)/&��*�3���
&#..&��'),���..�(.#)(�.)�."���(�#�(.-��."�3�1)/&��-�0�� ."�'-�&0�-���!,��.�
���&�) �.,)/�&���  ),�"�� )�.�#(��� "#-�&�1��3�'/�"���&0#(!�� '/�"�*�#(-
.�%#(!�&��),�� 1"�,��-�"��'#!".�"�0��!)..�(�."��&�1�# �"�� "����)(-/&.���
."���(�#�(.-��1")��&1�3-� .�/!".� ."�.� ."�,��1�,�� �3�&�-�� �(��."�.�."�,��
�&1�3-�1#&&�����3�&�-�

�')(!� ."�� �(�#�(.-� ."�3� "��� ��!,��.�'�(3� &�,!�� �(�� #'*),.�(.�
�3�&�-�� �(�."�#,��&�--# #��.#)(� ."�3�"�������,)-��(������,)-�� 1"#�"��,��
().�/(��,-.))�� .)���3� �3� /-�� �"�3��,�� %()1(� .)� -)'�� �2.�(.�� �/.�
1"�.��2��.&3�."�3��,���1���)�().�%()1�� �"���!3*.#�(-�.�/!".�."�.�."�,��
1�-���!,��.�-#��,��&��3�&��� �(��."�.�#-�,��)!(#4��� .)���3���.�&�-.
� ."�.�#-�
."���3�&��) ��	�����3��,-�� ."��!,��.�)(�� ��/-����3�."�� ��.� ."�.�."��-/(�
1�(.�.",)/!"�."��-#!(-�) �."���)�#���#(�."�.�&�(!."�) �.#'��� �)1�����)�
().��--/'��."�.�3)/�%()1�()."#(!���)/.��-.,)()'3���/.�#(�),��,�.)�'�%��
#.��&��,��#.�1#&&������..�,� ),�'��.)�-.�.��."#-�)0�,��!�#(��$/-.��-�#.�#-�� �"��
-/(�!)�-�.",)/!"�."��-#!(-�) �."���)�#��� ,)'���3�.)���3��(�� ,)'�3��,�
.)�3��,���/.��.�."��-�'�� .#'���#(�!)#(!�.",)/!"�."�� -#!(-�) �."���)�#����
"��!)�-����%�-&)1&3�� &#%��."��"�(�-�) ����&)�%� .#�%#(!�)  �."��.#'��� �(�
!)#(!�.",)/!"� ."�.�*�,#)��"���)'�-� ���%�.)�."�� -�'��*)#(.� �!�#(���(��
,�.�,�-�"#'-�& ��),�!)�-� ���%
� ."�.�#-� ��&&���."�� *,���--#)(�) �."���+/#
()2�-���(��#.�#-�-)�'�(3�-��)(�-�#(�-/�"���&�(!."�) �.#'��� �")-��-��)(�-�
#(�."��-%3�./,(���#(.)�.#'��-")1�3)/�."�.�."��-/(�.�%�-� �	������(��)���
3��,-�.)��)'�����%�.)�."��*&���� ,)'�1"#�"�"��-.�,.���)/.��.��(3�*�,.#�/
&�,�.#'�
�."�.� #-�.)� -�3��# �3)/� #'�!#(�� ."�.� )(� ."��  #,-.� ) ��*,#&��."#-�
3��,�� ."�� -/(� 1�-� #(� -/�"�����!,���) ��,#�-�� )(�� ) �."�� -#!(-� ) �."��
�)�#����"��1#&&�().�!�.����%� .)�."�.�-#!(��3�."�� *,���--#)(� ) �."���+/#
()2�-�/(.#&��	�����3��,-�"�0��*�--����1�3�

�)1��."��-/(�#-�."����(.,��) �)/,�-)&�,�-3-.�'��(��."����,."� ,�0)&0�-�
�,)/(��#.���(���-�."����,."�,�0)&0�-�-"��./,(-�/*)(� "�,� �2#-�� �"�� -/(��
#.�#-�%()1(�()1��3��-.,)()'�,-���-�#.�1�-�%()1(��3�."�� �(�#�(.-� �1")�
1�,��)/,-�&0�-�#(� ��.���,�0)&0�-� �,)/(������(.,��� �"�.� #-�� ."�.� 1"#&��
1���,��!)#(!��,)/(��."��-/(��"��#-�!)#(!��,)/(�� -)'�� )."�,� ��(.,���-)�
."�.�1����-�,#���#(�."��-%3�().����#,�&���,)/(��."��-/(���/.� �� -*#,�&�� �-

#!#.#4����3 �))!&� �,#!#(�&� ,)'
HARVARD UNIVERSITY



���
�"� � ����� ����������� ���� ������� �; 


8'�/17'�8+5*�5*'�460�#3160&�*+4� '013/164� 13$+5�� �18�&1� :16�)3#42�
5*#5�+&'#�'9#%5.:��� �5�+4�#�7'3:�+/2135#05�10'��(13�+5� 12'04� 62�5*'�46$
,'%5�51�#�7'3:�.#3)'�'95'05�� �*'3'�+4�#�45#3�41/'8*'3'�+0�5*'�4-:��8'�&1�
015�-018�8*'3'< 41/'�5*+0-� +5� +4� �.%:10'�� 13� 41/'� 15*'3� 45#3��41/'�
5*+0-�+5�/#:�$'�#�45#3�+0�5*'��.'+#&'4��#0&�41/'�15*'34�5*+0-�+5�+4�#�45#3�
41/'8*'3'�'.4'< $65�5*':�-018�$:�&'&6%5+10�(31/�5*'�-0180�51�5*'�60
-0180��5*#5�5*'�460�+4�#553#%5'&�*+/4'.(�$:�41/'�60-0180�%'053'��#0&�5*#5�
*'�56304�#3160&�+5�+0�#0�'013/164� %+3%.'��#0&� #4�*'� 56304��1(�%1634'�*'�
&3#84� 5*'� '#35*� 8+5*�*+/�� �0� 5*'� %1634'� 1(� �	����� :'#34� +0� )1+0)�
#3160&�5*'�4+)04�1(�5*'�!1&+#%��*'�/645�5#-'�5*'�'#35*�+051�42#%'4�8*'3'�
+5�*#4�0'7'3� :'5� $''0�� (13�8*'0� *'� 3'#%*'4� 5*+4� 21+05� +0��3+'4�� #(5'3
�	�����:'#34��+5� +4� 10.:�#22#3'05.:�5*'�4#/'�21+05��,645�#4�8*'0��� %#/'�
#3160&� 5*'� %637'� 1(�5*'��134'4*1'����45#35'&�#3160&�5*'�(+345�21+05�#0&�
8'05� #3160&� 5*'�%637'��%#/'�$#%-�51�5*'�4#/'�21+05��$65� ��8#4�*+)*'3�
62� ��8#4�+0�#015*'3�214+5+10�� �0&�41��8*'0�5*'�460� )'54�$#%-� #)#+0�
51� 5*'� 21+05� +0��3+'4��8*'3'�*'�8#4�10� 5*'�(+345�1(��23+.� 5*+4�:'#3�� *'�
8+..�015�$'�+0�5*'�'9#%5�214+5+10�+0�5*'�60+7'34'� 1(�42#%'��$65�*'�8+..�$'�
41/'8*'3'�'.4'��#0&�+0� *+4�,1630':� 1(��	�����:'#34�5*316)*�$+..+104�62
10�$+..+104�1(�/+.'4��*'�&3#84�5*'�'#35*�+051�42#%'4�8*'3'�4*'�0'7'3�8#4�
$'(13'��#0&� 0'7'3�8+..� $'�#4� 5*#5�'#35*�#)#+0�� �'�/645�&3#8�*'3�+051�
%14/+%�42#%'4�8*'3'�5*+0)4�#3'� &+(('3'05�#0&�5*64� %#64'� %*#0)'4� +0�5*'�
'#35*�+54'.(��(13�%*#0)'4�+0�%14/+%�/#55'3�+0�5*'�#5/142*'3'��+0�5*'�42#%'�
8*'3'� 5*'�460�&3#84�5*'� '#35*�� /645� #(('%5�5*'�'#35*�#0&�#..�+54�+0*#$+
5#054�� �*'�#0%+'054�+07'45+)#5'&�5*+4�46$,'%5��#0&�&'%.#3'&�.10)�#)1�5*+4
�	�����:'#34�%:%.'��$65�+5� +4�10.:�,645�.#5'.:��41�51�42'#-��5*#5�8'�#3'�$'
)+00+0)� 51� 4#:�8'� *#7'� &+4%17'3'&� 5*+4�� �'� -018�� #4� �+0'5''05*�
%'0563:� #453101/'34�� 5*#5� +5� +4� #� (#%5�� 13� 5*#5� +5�/645�$'�#�(#%5�� (31/�
&'&6%5+10�� $65� 5*':�-0'8� +5� 8#4�#� (#%5� $'%#64'� 5*':� *#&� 1$4'37'&� +5�
5*'/4'.7'4�#0&� 3'%13&'&� 5*'� 1$4'37#5+104�

�*'� �):25+#04� *#&� #.41� 5*'� %:%.'� 1(�5*'� �110�� 8*+%*�8'�-018��
#0&�5*':�*#&�/13'� %:%.'4� 1(�5*'�/110� 5*#0� 8'� *#7'�� (13� 5*'�/110�
015� 10.:�*#4�*'3� %:%.'� 1(�58'05:�'+)*5� &#:4��8*'0� 4*'� %*#0)'4� (31/�
(6..�51�&+4#22'#3#0%'��#0&�5*'0�#)#+0�51�:165*��$65� 4*'�#.41�*#4�#�2'3+1&�
1(�3'5630�41/'8*'3'�17'3�(1635''0�:'#34��8*+%*� /645� +54'.(�*#7'� +54� '(
('%5�6210�5*'�'#35*�

�*'0�5*':�4#+&��#.41��5*#5�5*'� *6/#0� 416.� *#&� +54� %:%.'4�� +5� $'+0)
	����� :'#34�� �*#5�+4��5*'�/#0� &+'&��13� 5*'� -+0)� &+'&��#0&� *+4� $1&:�
8#4�5630'&�+051�#�/6//:�+0�5*'�*12'�5*#5�8*'0��#(5'3�*+4�(+7'�5*164#0&�
:'#34�%:%.'�*#&�'.#24'&�#0&�*'�%#/'�$#%-�10%'�/13'�51�'#35*�� *'�816.&�
(+0&�*+4�/6//:�5*'3'��� �1�� $65�5*#5�01�10'� '.4'� 4*16.&� *#7'� 5#-'0�
*+4�/6//+'&�#51/4�#0&�/#&'�#�$#&�64'�1(�5*'/�� �6//+(+%#5+10�+4�'9
2.#+0'&�$:�64�+0�#015*'3�8#:�� �*'+3� -018.'&)'� 1(�5*'� .#8� 1(�%:%.'4�
%#64'&�5*'/�51�/#-'�5*'�(+345�/6//:�� �*':� *'.&� 5*#5� #� *6/#0� 416.

Digitized by�11).' Original from 

HARVARD UNIVERSITY



���������� ���(/�,3�

,�./,(����� ."�3��&-)�"�&��."�.��&&��.)'-� �,���&#0��� $/-.� �-� 1�� �)��� ."�.�
."�3��,��-�(-#.#0��*)#(.-��� ."�.�."�3�"�0�� #(.�&&#!�(��� ��&)(!#(!� .)� ."��
*&�(��)(�1"#�"�."�3��,����(��."�.�."��'�(�1")�'#-/-�-��.)'-�) �'�..�,��
-/�"��-�3)/�"�0��#(�3)/,��)�#�-��(��3)/,��,�#(-��'/-.�-.�(�� ."�� �)(-�
+/�(��-�� 
)(-�+/�(.&3�� -�3#(!� ."�.� .)� ."�'-�&0�-�� ."�3� -�#��� 4�� ���
�#����(��&��0��.")-�� �.)'-�� 1"#�"� �� "�0�� /-��� -)� 1�&&��*�,"�*-� -)'��
)."�,�'�(�1#&&�.�%��."�'��(��/-��."�'����&3��-)���1#&&�*,�-�,0��."�'��-�
 �,��-�*)--#�&��/(.#&���,�./,(���(��."�(��3���*,)��--���-.,)3� ."�� �)'�#
(�.#)(�) ��.)'-����-),��."�'�#(.)�-)'�� *&�����),� *)-#.#)(�� 1"�,�� ."�3�
'#!".����*/.�.)�!))��/-���5��� �"�.�'�3�-��'�)  �(-#0�� .)� -)'�� .)���3��
�/.����'�'�,�&3�,�*��.#(!�."��."�),3�� ���'� ().� -�3#(!�1"�."�,� �� ��
&#�0�� #.�),�().�

�"���(�#�(.��!3*.#�(-�1")�"�&��."�-��."�),#�-�"�0���#-�**��,����(��
&� .� ()."#(!� ��"#(�����/.� ."�� *3,�'#�-�� ."�� .�'*&�-� ) ��"���-�� ."��
�*"#(2�-��(���&&�."��!,��.�')(/'�(.-�1"#�"��,��-&)1&3���#(!��#-�)0�,���
�3�/-�� �"�,��"�0��."�3�!)(���� ��0��."�3��)'�����%��� �)�."��
)*.-�
()1�#(��!3*.�,�*,�-�(.� ."�'��� ��."#(%� ().�� �&.")/!"� "�,��#.3� #-� ."��
�)�-.����2*&�(�.#)(�) ��0�,3."#(!�� �"�� 
)*.-��,�� ."�#,� ��-��(��(.-���
�"�3�%()1�()."#(!����-)&/.�&3�()."#(!��/.���-#'*&��&�(!/�!����(��."�3�
&#0�� ."��&# ��) �-&�0�-���(��3�.�."�3��,�� ."�� ��-��(��(.-� ) � ."���(�#�(.�
�!3*.#�(-��� �"�.�"�-����)'�� ) � ."�'��� �"���(�#�(.� �!3*.#�(-�1��
."#(%�1�,���)�&��),�,-�1#."�."���(�#�(.� �#(�))-��1")-�� �3�&�� ,�'�#(-���
."�.� #-� .)� -�3�� 1")-�� ��-��(��(.-� ,�'�#(��")&�#(!� ."��%()1&��!��� #(�
*�,.��) �."�#,� ),� �."�,-���(��1��  #(�� ."�.� ."�� �#(�))-� "�0�� "�&�� �&
1�3-� ."�� -�'��."�),#�-� �-� .)� �3�&�-� �-� ."���!3*.#�(-�"�&��� �"�3� �#
0#����."���!�-�) �."��1),&��� �"�3�-�3�'�(# �-.�.#)(���!#(-���(�� ."�(�
#.�&�-.-� ),���*�,#)����&&�������&*����(��(),')/-�(/'��,� ) �3��,-��� ."�.�
��&*��#-��#0#����#(.)� �!�-�� �"�� -'�&&� �3�&�� #-� �)'*)-��� ) ��� &�,!��
(/'��,� ) � 3��,-�� )(�� 1#&&� ���  )/,� .")/-�(��� �()."�,�  )/,� "/(�,���
.")/-�(����()."�,�1#&&������'#&&#)(���(��-)�)(��'�%#(!���.).�&�1"#�"�1��
��(().�!,�-*�1#."�."��'#(���/.�1"#�"�1����(�1,#.��/*)(�."��*�*�,�

�)1��."��#����) ��3�&�-���'�� ,)'�."���#(�))-��.",)/!"�."��(�.#)(-�
1")�-*,����)/.� ,)'�."�,��� ),�#.�#-���'#..���."�.�."�� &�(��) ��#(�/-.�(�
#-�."���,��&��) �."��,����� �"��	,3�(�,������'���)1(�#(.)�
",#-.�(�)'��
-)�."�.�1��  #(��."��
",#-.#�(-��."�� �)'�(-��."�� ,��%-� �(���&&� *�)*&��
�,)/(��."�.� .#'��")&�#(!� ."�� -�'�� ."�),#�-� �-�.)� �3�&�-�� ."�.�#-��."�.�
�3�&#��&�1� *,�0�#&-��0�,31"�,��� ���  #(��#.�#(�."���(�#�(.�'3-.#�-�� ."��

",#-.#�(�'3-.#�-��."��'#��&���!��'3-.#�-��(��."��'3-.#�-�) �.#'�-�(��,�,�
.)�)/,-�� � �3)/�1#&&� ,����."��1),%-�) ��#!!#(-�� 1")� 1,).�� ."�� 	(���
��&3*-#-��3)/�1#&&� #(��."�,��&��),#)/-��)'*#&�.#)(-��(��#(0�-.#!�.#)(-�)(�
."��-/�$��.�) �."���3�&�-�� �)� ."�3�)�.�#(��� �-� ."�,��-/�"���."#(!��-���
�3�&��1"#�"��  ��.-�"/'�(���-.#(3��


)'#(!� �&)-�,�.)�)/,� )1(�*�,-)(�&� &# ���1�� ��(� -��� ."�.��3�&�-� �)

Original from 

HARVARD UNIVERSITY



� ����
 ���� ���� ��������� �3 �

�'��&.,-�)+�/�"%���(+�-!��,.'�+",�,�"'�-!��&(+'"' ��'�� (�,�-(�-!�� ��'-+��
(��-!��,$2����,��'�,� "'�-!��0�,-	� -!��'�1-� ��2�!���(�,�-!�� ,�&�� -!"' ��
�'���(%%(0"' �!"&��2(.�+",���2(.� �(&�� -(�-!��!" !�,-�)("'-�(��2(.+���
-"/"-2���'��2(.� (�-(�,%��)�� �(���2��(%%(0,�'" !-��'��'" !-��(%%(0,���2��
�!(,���+�� �2�%�,��,&�%%� �2�%�,���.-� -!�2�  (�-(�&�$�� -!��  +��-�+�('�,��
�(.�0�+���(+'���-���(.-�,�/�'� 2��+,�(��� �� 2(.��� �'� -(� �-��",�+�-"('�
-(�,(&���1-�'-�� ��%"--%��%(' �+��'��2(.�+���!�&�'!((���-!�'�2(.��� "'�
-(���%%���'���-� %�,-�2(.��"'",!�-!�� +��-� ��2�(��2(.+�%"���0!�'��(�2��"�,�

�'� %(($"' ��-�'�-.+��0���%,(� �"'��-!�-� -!�+���+��,.&&�+��'��0"'-�+��
,)+"' ��'���.-.&'�� �!�,���+���2�%�,���'���/�+2�('��*��-!�&������-,�-!��
��+-!��0"-!�-!��!.&�'���"' ,�.)('�"-�

�!���,(-�+"���(�-+"'���-!��"''�+��(�-+"'��(��-!��(%���!�(,()!",-,��'��
-!��)+�,�'-���2��!�(,()!",-,��-(�����(.'��"'��/�+2�(%��%"-�+�-.+���'��+�%" 
"(.,��(($��",�-!�-��2�%"��%�0�",�-!��,.)+�&��%�0� (/�+'"' �(.+��/(%.-"('�	�
-!�-�+�"'��+'�-"('��0!"�!�0��-�%$�,(�&.�!���(.-��",��2�%"��%�0�"'�()�+�-"('�
�'��",�,.)+�&��� �(+�0!�-�",� +�"'��+'�-"('��.-����(&"' ����$�� �"'� -(�
%"����#.,-�0!�-�-!���'�"�'-� 2)-"�',�-�. !-��'��0!"�!�0���+���"'�"' �(.-�
-(����)+(���%2�-+.����(+�"'�'(�(-!�+�0�2�-!�'��2�-!",��2�%"��%�0�(��+�"'
��+'�-"('� ��'�0�� ���(.'-� �(+�-!�� )+(�%�&,� (��%"���-!�-���,�-�.,	� 0"-!�
-!",�0�����(.'-��(+�(.+�(0'��!�+��-�+�����!�('���"���+�'-��+(&�-!��(-!�+��
�'��0"-!����(+���)��.%"�+�-(����!� )�+,('�

�!",���"' �-!��,.)+�&��%�0��0��!�/��-(��(',"��+��'(-!�+�('���0!"�!�",�
+�%�-���-(�"-��'���('-�"'���"'�-!��-"-%����!�/����()-���� �!�-�",�-!��%�0�(��
-!��+�-.+'�(��"&)+�,,"(',�� �!�-��(�0��&��'��2�-!�-�
� ��&��'�� -!(,��
��-,��'��-!(. !-,�)�+�(+&����2���'�-"('4 '(-�,)��$"' ���(.-� -!��-!"' ,�
-!�-������-�'�-.+����%-!(. !� "-� ",� (/�+'��� �2�-!�� ,�&��%�04 �(',-"-.-��
�'�"&)+�,,"('�� �!�-�",�-(�,�2�� 2(.+��(&"' �-(� -!",��('/�'-"('� �+��-�,�
"'�2(.+�'�-.+���'�"&)+�,,"('�� �(.+� ("' �"'-(�-!��,-+��-��'��,��"' ���,-+��-�
�+�0%��+��-�,��'� "&)+�,,"('�� �(.+� !�/"' ���*.�++�%� %�,-�0��$��'�� ��
'(.'�"' ���&�'��(+�0"-!���0(&�'��'�� �--"' �/�+2��' +2���+��-�,��'�"&
)+�,,"('�"'�2(.���'��-!�-�"&)+�,,"('� ",��,�&.�!� ,.�#��-�-(��2�%"��%�0� �,�
-!�� &(('�� �'�� -!��,-�+,���'�� -!��0(+%����'��",� ��+�&(+��"&)(+-�'-� "'�
+�,)��-�-(�2(.+���/�%()&�'-4 2(.+�)�+,('�%���/�%()&�'-�(+��/(%.-"('4 �
-!�'��%%�-!�,��(-!�+� +��-�-!"' ,���(+�-!�2������-�2(.�"'�-!��&�,,��0!�+��,�
-!�,��%"--%��('�,������-�2(.�"'���-�"%�

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

Original from 

HARVARD UNIVERSITY



�� � #�$18$5<�

�� � ������ "����� ����

�( 5 ( � ,6�$�&85,286�2/'�%22.��'86.,/<�9(1(5$%/(�,1�3$3(5�$1'� %,1',1*�
287:251�,1�7+(�)$6+,21�2)�7+(��(50$1���5((.���(%5(:�7<3(��$1'�
:,7+� ,1.� )$'('� $1'� 81(9(1�� �7� %($56�7+(�'$7(�� �	
��� $1'�:$6�

38%/,6+('�6,08/7$1(286/<�$7��5$1.)857�$1'��(,3=,*�� �76�7,7/(�,6�� >��$*,��
.21��25� 7+(��(&5(7� �<67(0�2)�$� �2&,(7<� 2)�81.12:1� �+,/2623+(56� $5
5$1*('� 81'(5�',))(5(17�$57,&/(6�� (;3/$,1('�$1'�6833/(0(17('�%<�$1127$
7,216�$1'�32676&5,376�$1'�,76�5(/$7,21�:,7+� 2/'(5�$1'�1(:(5��<67(5,2/2��
*,(6�32,17('� 287�� �<�$1� 1.12:1�� 2)�7+(��80,1286� �48$5(�� :+2� ,6�
1(,7+(5��227+6$<(5�125��3237�����

!(� 6+$//�5(7851�/$7(5�72� 7+(� �5()$&(��:+,&+� &217$,16� &(57$,1� 5$7+(5�
9$*8(� 7+28*+� 68**(67,9(� '(7$,/6�2)�7+(� >��2&,(7<�2)� 1.12:1��+,/262
3+(56� ���0($17,0(��/(7�86�75<�72�0$67(5�,1�287/,1(�$7�/($67�7+(�0$,1� &21
&(37,216�2)�7+(,5��(&5(7��<67(0�� �+(�),567�&+$37(5��21�> �2'+($'�@�%(
*,16�:,7+�7+(6(�:25'6��� >��9(5<7+,1*�7+$7�285��+(2623+,676�7($&+�2)�7+(�
%(,1*�2)��(,1*��5(676�21�7+(�7:2)2/'�,'($�2)�7+(� 1,7<�2)�7+(�0267�6$&5('�
�+5((��25��(51$5,86�6$1&786�� �6�$� 1,7<��7+(�+,*+(67��(,1*�,6�7+(�(7(5
1$/�$1'�(1'85,1*� �285&(�2)�$//� 7+,1.,1*�$1'�,00$7(5,$/�35,1&,3/(6�� 7+(�
�227�2)�$//� :25/'�180%(56� 7+(�),567�$1'�21/<��$86(�� 7+(��(175(��)520�
:+,&+�7+(�/,)(�$1'�32:(56�2)�$//��(,1*�(0$1$7(�(9(5<�020(17��675($0,+*�
%$&.:$5'6�$*$,1�72�7+,6�&(175(��$6�7+(,5�),1$/��2$/�

>��+(��(51$5,86�6$1&786�,6�21/<�632.(1�2)�&85625,/<��,7�,6�6((1�� +2:
(9(5��7+$7�7+(�7($&+(5�9,(:6�,7�$6�(66(17,$//<�7+(��2'+($'�� 7+(�)8//1(66� 2)�
,76�',5(&7�(;35(66,21�� �25�7+,6�0267�6$&5('��+5((�:$6�)520�(7(51,7<�,1',
9,6,%/(��$6��+5((�,1��1(��%87�127�$6� �1(�,1��+5((��7+(�/2)7,(67�68%-(&7�2)�
$'25$7,21��$1'�(66(17,$//<�',67,1&7� )520�7+(��(51$5<�2)�7+(�6(16,%/(�� �1�
,7�/,(6�7+(�)8/1(66�2)�',9,1(��&7,21�$1'��($&7,21�� 7+(� (9(5/$67,1*��/,66��
:+,&+��,9,1(��(,1*�3266(66(6�$6�,76�2:1� 1$785(�

> �+(� �+5,6786��$6� ,1%251� ,1� 7+(��2'+($'�� %(/21*6�72�7+(�  1,7<��
:,7+� 7+(�0267� 6$&5('��+5((�� �(� +$6��)(�$1'��,*+7�,1�+,06(/)�%($56�
7+(� 180%(5�$1'� 1$0(� 2)�!,6'20� 6722'�)520� (7(51,7<�,1� 5($/� 81,21�
:,7+� 7+(� 1,7<��$1'� 5(7$,1('�7+,6�81,21�8321�($57+� $/62�� �(6,'(6�7+,6��
7+(� 7($&+(5�$/62�63($.6�2)�$�385(�$1'�0,*+7,/<�:25.,1*��8%67$1&(��:+,&+�
0867�'(6&(1'�)520�7+(��2'+($'� 8321�0$1��,)�7+(�&(175(� 2)�+,6�63,5,7�,6�
72�*$,1� 67($')$671(66��$1'�127� 6+5,1.�%$&.� 7277(5,1*�)25� (9(5�� 21� ,76(/)��
�+,6� ,6�:+$7�7+(��&5,3785(�&$//6�7+(��3,5,7�2)� 7+(��2'+($'�� 25�7+(��2/<�
�+267��@�@

�2�7+(�),567�3$57�2)� 7+,6� 3$5$*5$3+� ,6� $33(1'('� $�127(�� 7+$7� >�285�
�+(2623+,676?�$)),50('�7+(� 35,1&,3/(� 7+$7�7+(��,9,1(�$/21(�&$1�%(� 6$,'

Digitized by �22*/( Original from

HARVARD UNIVERSITY



������ �� �������� ������ ���� 311

3.� ' 5$� +(%$�  -#�+(&'3�(-�(32$+%
� %.1� ++� !$(-&2� .432(#$�3'$��(5(-$��  1$��
+(5$�� -#�2'(-$�6'.++8�(-��3'1.4&'�� -#� %1.,� �(5(-(38��-.3�(-��3'1.4&'��
 -#�%1.,�3'$,2$+5$2�� �'$�3$73�".-3(-4$2�	

:��'$�2"1(/341$�3$ "'(-&��.%�3'$��(5(-$��1(-(38�(-��-(38��1$ ++8�!$
+.-&2��3'$1$%.1$��3.�3'$�2823$,�.%�.41��'$.2./'(232�

:��'$�$5$1+ 23(-&��4+-$22�.%�3'$�#(5(-$�/1./$13($2� -#�/.6$12�1$232�.-�
 ��4,!$1�%.1�6'("'�, -�' 2�-.� 04.3($-3�� �3��%(-#2�#(1$"3�$7/1$22(.-� (-�
3'$�".-2$"1 3$#�- ,$2�.%�3' 3�$3$1- +��..*�%1.,� 6'("'�+(%$� %+.62�(-3.� ++�
!$(-&2�� �6.� .%�3'$2$� -$"$22 18� /1./$13($2� .%� 3'$� �(5(-$�  1$� /$1%$"3�
�..#-$22� -#��1$$#.,��!.3'�.%�6'("'� 1$�$04 ++8� !2.+43$�� �6(-&� 3.�
3'$�%.1,$1��3'$� �(5(-$�" --.3� ' 5$�3'$�2+(&'3$23� 2' 1$�(-�3'$� .1(&(-� .%�
�$5(+
� -#��.6(-&�3.�3'$� + 33$1��'$� %.++.62�'(2�.6-�� 6� +.-$�� .1�� ,.1$�
314+8��(2� '(,2$+%�+ 6�� -#� '(2� %1$$#.,� (2��3'$1$%.1$��$22$-3( ++8�#(23(-"3�
%1.,�3'$�%1$$#.,�.%� ++�.3'$1�!$(-&2�� -#�5 23+8�'(&'$1�

:��'$�#(5(-$��"3(.-�(2�-.�1$ 3(.-�%1.,��.3'(-&
�!43� -�(-2$/ 1 !+$�
 -#� (-"$22 -3� �, - 3(.-�� .1� �433(-&� %.13'� %1.,� '(,2$+%�<�� �.� 3'(2��
 & (-��(2� ##$#� �-.3$��3$++(-&�42�3' 3� 3'$��(5(-$�6.1*2� "".1#(-&�3.�'(2�
+(&'3�2.�(-"$22 -3+8��3' 3��(-�$5$18�,.,$-3��'$�&(5$2� -#� 3 *$2� 6 8�3'$�
%.1"$2�.%� ++�!$(-&2�
� -� +3$1- 3(.-�6'("'��'.6$5$1��1$232�6'.++8�.-��(,$��
6'.2$�1$+ 3(.-2� 1$� +(*$-$#�3.�3'$� 6(#$1�.1�- 11.6$1� 2/ "$� !$36$$-�3'$�
+(-$2�$-"+.2(-&� -� -&+$�� 6'("'��  "".1#(-&�3.�(32� &1$ 3$1�.1�+$22�#(23 -"$�
%1.,�3'$� /$7��(2�24!)$"3�3.�&1$ 3$1� .1�+$22�24!#(5(2(.-�� �'$�3$ "'(-&� 2�
3.�6.1+#�%.1, 3(.-�(2�3'$-�".-3(-4$#	

: � "'�.%�3'$2$� �, - 3(.-2�(2�(-#$2314"3(!+$��!$" 42$� �.#�$, - 3$2�
.-+8��1(-"(/+$2��  -#�-.3�".,/.2(3$2�� �43� ++� �1(-"(/+$2�".,$� %1.,�3'$�
2 ,$� 2.41"$�� 3'$� �(5(-$��$(3'$1� #(1$"3+8�.1� (-#(1$"3+8�� �'$� %.1,$1� (2�
314$�.%�3'$��1(-"(/+$2�.%� ++�3'(-*(-&��3'$�+ 33$1��.%� ++�4-3'(-*(-&�!$(-&2�

:��'$�6'.+$� "3(5(38�.%��.#�".-2(232�(-� �1$5$+ 3(.-�.%�'(2� 331(!43$2��
6'("'�  1$�$-#+$22�� +(*$�3'$�-4,!$12� -#�/.6$12�� �432(#$��(,$�9 3' 3�
(2��.432(#$� 3'$� 1$ +,�.%�3'$� 2$-2(!+$�9 '$� 1$5$ +2� '(,2$+%�3'1.4&'�3'.2$�
6'("'� (-#6$++� (-� '(,2$+%
� !43� (-� �(,$�� 3'1.4&'� 3'$� (-3$1,$#( 18� .%�
24"'� 2�".,$�%1.,�'(,��(-#$$#�� 8$3� 1$�.432(#$�'(,��  -#�-.3�'(,2$+%�;

�'42�% 1�3.4"'(-&�3'$��1(-"(/+$2�'$+#�!8�: .41�3'$.2./'(232�;� �'4-
#1$#�8$ 12� &.��1$& 1#(-&�3'$�- 341$�.%�3'$��(5(-$�� �3�6(++�!$�2$$-�3' 3�
3'$2$�/1(-"(/+$2� 1$�(-�$22$-3( +� &1$$,$-3�6(3'�3'.2$� '$+#�!8�3'$��'$.
2./'(232� .%� 3.�# 8�9 !8� 3'$� �'$.2./'(232� .%�  ++�  &$2�� �$� ' 5$�  �
"41(.42+8�"+.2$� - +.&8�3.�3'$�%.1,�.%�/1$2$-3 3(.-�,$3�6(3'�'$1$��(-�"$1
3 (-� 31$ 3(2$2� .%��' -* 1 �� 6'$1$� '$� 61(3$2�  2� �3$ "'$1� .%�/'(+.2./'8�
6.1*(-&�3'1.4&'�3'$�%.1,2� -#�6(3'�3'$�/'1 2$2��.%�3'$� /./4+ 1�1$+(&(.-�
.%�'(2�# 8
� 2/$ *(-&�� %.1�(-23 -"$�� .%�:�3'$� �.1#�;� 1 3'$1� 3' -�.%�3'$�
24/1$,$��$+%�� -#�#$2"1(!(-&�3'$��, - 3(-&��.6$1�(-�3$1,2�.%�3'$�/./4
+ 1�#$(38��(2'-4�� �-#$1� 3'$2$� .436 1#� %.1,2�.%�$7/1$22(.-�� '.6$5$1��
6$�2$$�04(3$�"+$ 1+8�3'$�%(1,�&1 2/�.%�%(123� /1(-"(/+$2�� (-�3'$(1�,.23�+4"(#

Original from 

HARVARD UNIVERSITY



��������� ���*1�.5�

�* �1*%2!./�(� ,$%(+/+,$%��"+.)���* �3!�$�2!��0$!.!"+.!��0$!�)+/0��+#!*0�
!2% !*�!�0$�0�0$!��$!+/+,$%��(� )+2!)!*0�+"�0$!�(�/0�-1�.0!.�+"�(�/0��!*
01.5�.!/0! �+*� 0$!�+( ��%))!)+.%�(� "+1* �0%+*/�3$%�$�3!�$�2!� (!�.*! �
0+�,!.�!%2!��0�0$!�$!�.0�+"��((�.!(%#%+*/�� �+*0%*1%*#�0$%/�/01 5��3!�/$�((�
/1�/!-1!*0(5�$�2!�+���/%+*�0+�/!!�3$�0� 2%!3/�3!.!�$!( ��5� 6��1.��$!+��
/+,$%/0/��9����/�0+�0$!� *�01.!�+"�0$!� 2%/%�(!� 1*%2!./!��* �)�*�� 3$�0� +�
0.%*!/�0$!5�0�1#$0��/�0+�)�*9/� .!(�0%+*�0+�0$!��%2%*!�� 3$�0� !/0%*5�0$!5�
"+.!/�3�"+.�)�*��%*�0$!�#.!�0�
!5+* �

� � � � 	 �  � �� � 
  � � 
 �

���
�����
	��	����

	� ������	�� ����

�$!�"+((+3%*#�%/���".!!�0.�*/(�0%+*�+"���,+!)��5��!.&�2%*��+*!�+"�0$!�
/0�* �. ��1//%�*�,+!0/�� �0�3%((��!��(!�.�0+��*5�+*!�3$+� .!� /�%0�

%*�0$!�.%#$0�/,%.%0��0$�0� 0$!� ,+!)�3�/�3.%00!*�".+)���,$%(+/+,$%�� /0�* 
,+%*0�2!.5�)1�$� �'%*� 0+� 0$!� �+/)+#!*!/%/� +"�0$!�6 �!�.!0� +�0.%*!�7�
�*!�+.�03+� ! 1��0! ��%* ++/� 0+� 3$+)� �� $�,,!*! � 0+� )!*0%+*� /+)!�
,�//�#!/�%*�%0�3!.!�#.!�0(5�!4�%0! � ��+10� 0$!� ,+!)��!%*#� ,1.!��! �*0��
%/)�����+. %*#�0+�0$!)�� �1.!��! �*0�� +.�*+0�� %0�3%((� �5�*+�)!�*/� �!�
(+/0� 0%)!� 0+� �+),�.!� 0$!� 0$+1#$0/�%*�%0�3%0$�0$!�0$+1#$0/�%*��$�*'�.���
�$�.5�9/�	0)��
+ $���+.�0$!�	3�'!*%*#�0+� 0$!� �!("�� �$!�,+!)� �!�./�
0$!�0%0(!�+"�88��+ �9�9��* �3�/�3.%00!*��0�0$!�!* �+"�0$!�(�/0��!*01.5��3$!*�
!2!.5�+ 5�3$+�3�/��*5�+ 5��0��((�%*��1//%��3�/�/1.!�0+��!(+*#� 0+� /+)!�
�+ #!�+"��.!!���/+*/�� �+�%0�%/�&1/0�,+//%�(!� 0$�0� 0$!� ,+%*0� +"�2%!3�%*�
%0�%/�0$!�+*!�+"��((�!*(%#$0!*! ��.!!���/+*/�� 	* �%*�0$%/���/!��%0�/$�.!/�
%0/�+.%#%*�3%0$�0$!�6��!�.!0��+�0.%*!�7��0�(!�/0� 0+� /+)!� !40!*0�� 
10�� ��
"+.�+*!��3+1( ��!��!00!.�,(!�/! �0+�0$%*'�0$�0�0$!� .!/!)�(�*�!�3�/� /%)
,(5� 1!�0+�0$!�,1.%05�+"�0$!��10$+.9/�+3*� /,%.%01�(� �(!�./%#$0! *!//� �* �
%* !,!* !*0� %*/,%.�0%+*�� �0�)�5� %*0!.!/0� �$!+/+,$%/0/� 0+�'*+3� 0$�0�
0$%/�,+!)�3�/���#.!�0�"�2+.%0!�+"�������
�9/�

� � � � ��� � 
  � � 
 �

* (!//�%*� /,��!��(%2%*#�%*� 0$!�!0!.*�(�)+0%+*� +"��1�/0�*�!�� �$+1��
3$+�3�/0��!"+.!�0$!�"(%#$0�+"��#!/��3$+��.0�%),!./+*�(� %*� 0$!� 0$.!!�,!.
/+*/�+"��!%05�� �,%.%0�,.!/!*0�!2!.53$!.!��* �%* %2%/%�(!��3%0$�*+��//%#*! �
��+ !��* �3%0$�*+���1/!��3$+)�*+*!��+1( �1* !./0�* ��/�5!0��3$+�"%((/��
!)�.��!/���.!�0!/��* �,.!/!.2!/� !2!.50$%*#� �5�0$!�2!.5�!//!*�!�+"�%0/!("��
0$!��*!�3$+)�3!���((��+ �

�$+1#$���$%#$�%*0!((%#!*�!�)%#$0�)!�/1.!�0$!� !!,�+�!�*���* ��+1*0�
0$!� /�* /� �* � 0$!� .�5/� +"�,(�*!0/��"+.��$!!�0$!.!�%/�*+�*1)�!.��* �*+

�5��++#(! Original from 

HARVARD UNIVERSITY



	�������	�� ����� 3 ! 3

$��)+(��� �,�%� �'!(!*)� &���!� *���&$�&��� /����!�%�����&+#��%&*��&%
��!,��&��� /�-�/)�� �)�)&&%��)�* ��* &+� *���(�)�*&�#!�*� !*)�#��*&�� ��� !*�
!)� �&&$��� *&� �!)�''��(� !%� * /�(��*%�))��#!"����$&$�%*��'�))!%�� !%*&�
�*�(%!*/�

� &+� �)*���##����&(* ��(&$�* ����/))�)�&���*�(%!*/�* ��'(!$&(�!�#��.
!)*�%��� &��� �&)��� �%���&+%���� !%�� /)�#��* !)� �*�(%!*/��&(%����&(��* ��
���)�� ��#���&(%��%��(��!�%*��� &+��(*� * �� #!� *�- �%��� �##� #!� *� '(&
����)�� �(��*!%�� �,�(/* !%�� !%�&%��-&(����.'�%�!%�� !%� �&%*!%+�##/�(�
%�-����(��*!&%��� &+� �)*����%��� &+��(*��� &+�) �#*�����&(�,�(�

� &+��&%*�!%�)*�* ��� �!%� &����!%�)� !%� � /)�#��� � &+� )+)*�!%�)*� !*�
�%�� �!,�)*�!*�#!� *�� � &+� $�"�)*� * �����!%%!%��  �($&%!&+)� -!* � * ��
�%����%���!,�)*�#!���* (&+� ����* �� �!"��)*(��$!%���%��- !(#!%��)'�(")��
)&��(��* �� �+%)� �&(%��(&$�� ���� �!"�� �(/)*�#)�&���(&)*�)'�("#!%���$&,
!%���%��) !%!%��&%����#��(��(&)*/�$&(%!%���)&��(��* ��)*�()�!%�* ����/))�)�
��#&-�� ���

� ���+(%!%�� $!##!&%)�&��)*�()� )*(��$� !%�* ��!$$��)+(��#��)'������+#
�!##!%��� /�#�-)���%�� ) ���!%�� #!���!,�%�� (�/)�� 
+*��##� * �)���+(%!%��
*&(� �)���%��* ���(��%*�(&�")�&���(/)*�#)���%�� * ���&!#!%�� &)*)�&���&#��%�
-�,�)���%�� * ���!�(/��* �(� �%��* �� *&*�#!*/�&���##� '&))!�#�� ) !%!%��- �%�
�&$'�(���*&�� ���-!##����#!"��%!� *����&(����/�


��&(��� ���&+(�- &#��)/)*�$�!)�#!"�����(&'����&(��* ��&���%�� � �%�
- �*�!)�* ��-&(#��*&�- !� �����#&%����%��- �*��$���$/)�#��� � �%��� �,��
������*&� �##� * ��-&(#�)� &��* ��  ��,�%#/�&���%�  +%�(��)� &��$!##!&%)�&��
&* �(� -&(#�)��* �� *&*�#�-!##� ��� #!"�� �� )'��"�!������(��*&� �&$'�(�� !*�*&�
� ����� �%��)&����&(��� ������$���(*�!%#/�%&* !%��

���$�%&* !%���� ��*�� &+�) !%�)*�!%�$��-!* �* ��(��*%�))�&��� !%��
&-%�'&-�()��� &+��(*�$!((&(���!%�$���#!"��* ���(��*��+%�!%���*!%/��(&'�&��
-�*�(�� �� �$� %&* !%��� ��*� �� ���#� $/� &-%� ��!%��� �� /��(%� �,�(#�)*
!%�#/� *&�  &,�(�!%� �(��*� �!� *)�� $/�)&+#�#&%�)� *&� ���&$��� /)�#��� !*�
'�%�*(�*�)�!%*&�* !%�)��!*�* !%")��!*� (��)&%)��� ���$��* �(��&(���� &+��(*��)

� &+��(*�� * ��- &#�� '#�%� &����*+(��*�##)�$��&��* !)��$/�&-%�  ��(*�
(�'��*)�!*� *&� $����%��$/�(��)&%��))+(�)�$�� &��!* �� � &+��(*��%�����$�
%&�$&(�����%&* !%���� �� �$���'�(*�&��* ���&$'#�*��+%!,�()����%�����(��$�
&�� �,!%�����%� '#����� !%�* �� �.��*�$!��#�� &����!%���- �(�� � &+�  �)*�
�%���� �(��*+(�)� &���#�) � �%�� ���+%� * ��  ��,�%#/� )'!(!*)��  �,!%�� *!���
-!* �$��* ���&$'#�*��� �!%�&����!%�)�

-�##�

Original from 

HARVARD UNIVERSITY



3^4 ���������� ���(.�+1�

���'� -# � &$(%� )!�-# �,��-- + ��0)+&������'�-# ��.&'$(�-$("� *)$(-�)!�
'�-- +�����'� -# �� (-+ � )!� / +1-#$("��+ �- ������'� -# � $($-$�&�& -- +�)!�
� $-1�� 0$-#�'1��)�1��� � ��1�$(� -# � �.,-��0$-#� '1�'$(�� �� )+� +� -# �
-#.(� +,���� �'���%$("�����'��� ,&�/ �����'� ��0)+'�����'����)���� 	.-�
0)(�+).,��,��� �'��0# (� � �)��� �)' ��2 ���)� ()-� %()0�� �.-� -#+)."#�
'1, &!����).&��()-�� �

���'� -#1� �+ �-.+ �� �� 
+ �-)+�� �� �'� -# � 0)+%�)!� -#1�0$,�)'����
,).+� �)!�&$! ��"$/ +� )!��& ,,$(",��,).&� )!�'1�,).&� �(���$("��� �# � (�,�
)!��#1�-+.-#�( � ,,$-�- ��-#�-�'1�$'')+-�&�� $("�,#).&��*�,,�-#+)."#�-# �
��1,,� )!�� �-#��-#�-�'1�,*$+$-� ,#).&�� �&)-# � $-, &!�0$-#�')+-�&$-1���(��
-#�-�-#+)."#�� �-#���,#).&��+ -.+(�����-# +��$(-)�-#1�� �-#& ,,( ,,�

����( !!��& � �(�� �(�)(� $/��& � )( ��� �� %()0� -#�-� -# � $'�"$(�-$)(�
)!�'1�,).&�$,�*)0 +& ,,�-)�-+�� �-#1�' + �,#��)0�� �-�$,����.-1�-)�*+�$, �
�#  ���.-�0#�-�)-# +�0)+,#$*���(�0 �%�')+-�&,�"$/ ��#  ���.-�-# �1 �+(
$("�-)�+�$, �-# ', &/ ,� .*� -)��#  ��(���0$-#� - �+,� )!�"+�-$-.� �-)� &), �
-# ', &/ ,�$(�-# �.(-)&���$!! + (� �� -0  (�-# '��(���#  �

�+  - $ ( " , ��(��"))��0$,# ,��� �# 1� �+ � $(� -# �/ +1��$+�� � � ��(��
()-� ,��* �!+)'�-# $+�'�"$��$(!&. (� ��!)+�-#$,� , �,)(�)!�-# �1 �+�
$,� )( � )!�-# � # �+-5,��1�& ,��(��()-� / (� -# �'),-��)(/ (-$)(�&�

�(��, &!$,#��+ �, �.+ �0$-#$(�-# �0�&&,�0#$�#� -# 1�#�/ � �.$&-� .*��+).(��
-# ', &/ ,�

�#�-��)�-# , �"+  -$(",�' �(��� �#�-���(�-# 1�' �#��� �# �0#)& �
0)+&��$,�!.&&�)!�.(+ ,-�� 
)(-$(.�&&1�0 �# �+�)!�0�+,��(��+.')+,�)!�0�+,��
)!�' (� ).-� )!�0)+%�� )!�,.!! +$("�� 0+ -�# �( ,,� �(�� /$� �� � -�  / (�
-#), �+ ��1�-)�!$"#-�� / (�-# �*))+��(��0+ -�# ��� / (� -))�-# ��+$'$(�&�
�(�� /$&�,�1����+  -$("������**1�� 0�� �+���4� �(�� �(,0 +�1).+�"+  -
$("�

�# �# �+-� ,* �%,�,)' -$' ,�$(� ,*$- �)!�-# �).- +�'�(��(�� -# � # �+-�
#�,� / +�� ,)' 0# + ���  *&1� #$�� (�'�1� ����,*�+%� )!� &)/ � �(�� !�$-#�
�(��#)* �� �(���-�-# ��#�("$("�)!�-# �1 �+&1��1�& � -# � ��+% ,-� �&).�,�
�+ �%�!)+���')' (-��(��-# �# �+-�"$/ ,�$-,�"+  -$("� -)�-# �0)+&�� �,� -# �
��0(�)!�-# �� 0�� �+��+ �%,�

�-�#�,��  (�,�$��-#�-�-# �*+ , (-�-$' �$,���-$' �)!�-+$�&�!)+��&&�#.'�(
$-1�� � +#�*,�,)' �.(� +,-�(�� �� &$--& � 0#�-� -#$,�' �(,�� � � �+ � �*
*+)��#$("�-# ��&), �)!�, / +�&� "+ �-� �1�& ,�� "+ �-� 3 1 �+,�4� �(�� ,#�&&�
,))(� (- +�.*)(�( 0� �1�& ,�� �#�-� 0$&&� � � ).+� "+  -$("� -# (��� �# 

���� ��������

Original from 

HARVARD UNIVERSITY



i���-] ���� ���� ����� 3*5

"��+-�0#&&�-+1�-)�'�%��#-,�& �"��+���/�(��,�#-��)�,��-����"� ��0����+�� �-�
#,��/�(�()0�0"#,*�+#(!� #-,�'�,,�!���(��#-,�!+��-#(!�0#-"#(� -"���+��,-� ) �
���"����&&#(!�-)�.,�-)��0�%���-)� +#,��  +)'� ).+� ,&��*� -"�-�0��'�1�!+��-�
-"��+#,#(!�) �-"���.(�

�"�-�#,�-"��-+#�&�0"#�"�".'�(#-1� #,� *�,,#(!� -"+).!"�
� �(�� # �-"#,�
�����-#'��) �-+#�&� )+��&&�".'�(#-1��")0�'.�"�')+��#,�#-� ()-�,)� )+�-"),��
0")�"�/��,)'��&#--&��%()0&��!���0")��+��,-+#/#(!� -)� ,�-�-"�#+� ��-�.*)(�
-"����-"�
� �.+�&1�#-�#,���-#'��) �-+#�&� )+�-"�'��(��,.+�&1�-))�#-�#,� -"�#+�
!+��-�)**)+-.(#-1��

)�,�()-� ).+� -+#�&� �(�� -"�� -+#�&� ) �".'�(#-1� �)(,#,-� #(� -"#,��� -"�-�
0��,"�&&�&#,-�(�-)�-"�� !+��-#(!��(�� -"�� �+1� ) �-"�� "��+-�� -"�-� 0�� ,"�&&�
 )&&)0� -"�� *+)'*-#(!,� ) �-"��"��+-�
� �.+� !+��-�,-� -+#�&,� �(�� -�,-,��+��
#(� -"�� &#--&�� �/�+1��1� -"#(!,� ) �&# ��� � 3

�"�+�� "�,� ���(� '.�"� �/#&� #(� -"�� *�,-� &#/�,� ) ��&&� ) �.,�� �")�
�')(!�.,� #,�0#-").-� ,#(��0")��')(!� .,� #,� *.+��
� ��-� # � )(&1�  )+���
')'�(-� 0�� �).&��  )+!�-� -"�� *�,-� �(�� �).&�� �)�� .(-+�''�&���� -"�-�
0"#�"� -"��"��+-� *+)'*-,��� ����+���&&� "�'*�+����"�''��� #(���1� +�
'�'�+�(��� ) �-"�� *�,-� �(�� �+��� +�#�� -)� &#/�� .*� -)� -"�-� 0"#�"� #,�
"#!"�,-� �(�� ()�&�,-� #(� .,�� ��� (�#-"�+� -+.,-� -"�� �#/#(�� &#!"-� #(� ).+�
)0(�"��+-,�()+�-"���#/#(��&#!"-�#(�-"��"��+-,�) �)-"�+,�

�+��0��()-�) -�(�� +�#��-)��)�-"�-�0"#�"� #,� "�+)#�� �(�� ()�&�4 �(��
'�(1�) �-"��,#'*&�,-���-,�) �&# �� (���� "�+)#,'4 ()-� '�+�&1� ����.,�� ) �
).+�)0(�'�')+#�,�) �-"��*�,-� �.-� ����.,�� ) �-"�� '�')+#�,� ) �)-"�+,�
�
�"�(�-))���)�0��()-�).+,�&/�,�"�'*�+�).+��+)-"�+,�#(�-"��,�'��0�1�


�-�'�1���� -"�-� -"�� -+#�&� ) �".'�(#-1� #,� ,#'*&1��� -+#�&� ) ��+)-"�+
"))��� ��(� 0�� ��� �+)-"�+,�� ,"�&&� 0�� ,-+#/�� -)� &#/�� ).+�"#!"�,-�� ).+�
��,-	� �(���0"�-�#,� "�+��+�  )+� '�(1�� ,"�&&� 0�� *�+'#-� ).+� �+)-"�+,� -)�
&#/��-"�#+� "#!"�,-��-"�#+� ��,-�� ,"�&&�0�� !#/�� ).+� �+)-"�+,� -"�� �+��#-� ) �
"�/#(!�"#!"��(�� ()�&��*.+*),�,��,"�&&�0��+��)!(#2��-"�-� -"�1��+�� ,��%
#(!�-"��&#!"-��(��-)�&#/�����)+�#(!�-)�-"��&#!"-�


����&&��,%� )+� +���)'� )+� ).+,�&/�,���.-� &�-� .,� +�-"�+� ��� ,&�/�,� # �
-"�+��1�).+��+)-"�+,�'�1����  +���� ���,��%�-)� 0)+%�  )+�".'�(#-1��&�-�
.,��&,)����0#&&#(!� -"�-� )-"�+,� ,"�&&� 0)+%�  )+� ".'�(#-1��(�� &�-� .,� !#/��
-"�'�).+�&)/���).+�,1'*�-"1��).+�,.**)+-�

�"��-+#�&�0#&&����,� �&1�*�,-�# �)(&1�0��0#&&�!#/�� -)����"�-"��+#!"-� -)�
��-��#/#(�&1�� ��-�.,�,-+#/��-)� ��-� �#/#(�&1� ).+,�&/�,� ���)+�#(!�-)� ).+�
�#+-"+#!"-�

�"�(�,"�&&�-"����0(�) �-"��(�0�1��+��(��-"��(�0� �1�&�� �+��%�0#-"�
-"��+��#�(-�!&)0�) �$)1� �(�� !))�0#&&���(�� -"�� (#!"-� ) �).+�-)#&#(!� ���
*�,-�

����0����+5,��+��-#(!�-)�1).��'1��)'+���,��
A b u -b e n -F .

Digitized by �))!&� Original from 

HARVARD UNIVERSITY



 �"/6"3:�

�

����	��������
�� � � �  � 	� � � � '03��07&.#&3�01&/4�8*5)�"/�"35*$-&�0/�5)&��)&0401)*$"-��0$*&5:�*/�

�&3."/:��&91-"*/*/(�5)&�5)&0401)*$"-�*%&"-4�"/%�5)&�163104&4�0'�5)&��0$*&5:�� �)*4�*4�'0-
-08&%�#:�"�'635)&3� */45"--.&/5� 0'� 5)&� ���������
 ���%&4$3*15*0/�0'�5)&��0(*�4-&&1�
����������"/%�"�$0/5*/6"5*0/�0'�5)&�"35*$-&4�0/�5)&�.:45&3*&4�<  ��!
� � � �� � � � � � � � � � � � ��� � � � �'03��&$&.#&3�01&/4�8*5)�"�%*4$644*0/�0'�5)&�0-%�10*/5�0'�

= 	$$*%&/5"-� �"3."�>� 	--� 5)&�"/48&34�"3&� (00%�� �)&�%&"5)�0'�5)&�406-�*4�"-40�&9
1-"*/&%�� �)&�-0/(�-*45�0'�5)&0401)*$"-�"$5*7*5*&4�*4�.045�4"5*4'"$503:�"/%�1-&"4*/(�3&"%*/(��
� ��!
	 � �� � � � � �� � � � � � � � � � �
� � � � �'03��07&.#&3��&$&.#&3��*4�"�.*4$&--"/:�0'�53"/4-"

5*0/4��&"$)�8*5)�*54�1&$6-*"3�$)"3.�"/%�.&3*5�� 	�):./�'30.�5)&���&#��# ������ "�103
5*0/�0'�5)&�������� �"��8*5)�$0..&/5"3:��8)*$)�"3&�0'�1&$6-*"3�*/5&3&45�*/�$0//&$5*0/�
8*5)�5)&�1"1&34�0/�5)&������$���	�"��/08�"11&"3*/(�� &953"$54�'30.�5)&���������&��
���""�!����8*5)�$0..&/5"3:��5)*35:�45"/;"4�0'��)"/,"3"?4���$�����#���������"/%�'*/"--:�
5)&�4&$0/%�1"1&3�0/�5)&������$���	�"���$0.1-&5&�"�.045�6/646"--:�*/5&3&45*/(�/6.#&3��
�)*4�16#-*$"5*0/��8)*$)�40� 8&--�+645*'*&4�5)&� 4&$0/%�0#+&$5�0'�5)&��)&0401)*$"-��0$*&5:��
4)06-%�3&$&*7&�5)&�8"3.�4611035�0'�.&.#&34�� �)&�46#4$3*15*0/�*4�#65�'*'5:�$&/54�"�:&"3��
� ��!
�� � �� �� "�.0/5)-:�	6453"-"4*"/�."(";*/&�16#-*4)&%�*/��:%/&:�#:�0/&�0'�5)&�0-%&45�

.&.#&34�0'�5)&�������*/�	6453"-*"���������*--"/4��*4�5)&�-"5&45�3&$36*5�50�5)&�&7&3�(308
*/(�-*45�0'�5)&0401)*$"-�."(";*/&4�� �*5)�*54�8&--�%&4*(/&%�$07&3��40�461&3*03�50�5)&�6/
'0356/"5&�'*345�"55&.154�0'�40.&�0'�063�1&3*0%*$"-4��� *54�&9$&--&/5�4)"1&�"/%�5)&�(00%�1"1&3�
"/%� 5:1&�803,�� *5�4)06-%�"5�0/$&�5",&�"�130.*/&/5�1-"$&�#&'03&�5)&�5)&0401)*$"-�16#-*$��
"/%�*54�$0/5&/54�130.*4&�50�#&�26*5&�61�50�*54��"�#����� � ��� �)&�"35*$-&4�"3&�"--�4)035��
#65�8&--� 4&-&$5&%�"/%�50�5)&�10*/5�� #65�8&�3&(3&5�50�4&&�40�."/:� */*5*"-4� "/%����!��
�����#���� �&�8*4)�������"�-0/(��64&'6-�"/%�46$$&44'6-�-*'&�<  ��!
� � � � � � � � �� �'03��07&.#&3�� �5�*4�/05�0'5&/�5)"5�8&�)"7&�0$$"4*0/�50�8&-$0.&�*/�"/:�

0/&�.0/5)�5)&�"%7&/5�0'�580�/&8�5)&0401)*$"-�."(";*/&4�� �)"5�*/%&'"5*("#-&�803,&3�*/�
�8&%&/���3������"/%&3��5)&��3&4*%&/5�0'�5)&�3&$&/5-:�'03.&%�������*/�6301&���8&%&/��
*4�3&410/4*#-&�'03�5)*4�/&8�7&/563&�*/�5)&�'*&-%�0'�5)&0401)*$"-� -*5&3"3:�"$5*7*5:��8)*$)�8&�
"3&�40�)&"35*-:�(-"%�50�4&&�� �)&�'*345�/6.#&3��16#-*4)&%�*/��$50#&3��)"4�/05�#&&/�3&
$&*7&%�� 5)&�4&$0/%��.0%&--&%�*/�'03.��$07&3�"/%�4*;&�"'5&3�� � � � � � � � � ��*4�$0.104&%�"-
.045�&/5*3&-:�0'�53"/4-"5*0/4�0'�5)&�"35*$-&4�"#065��3���6%(&�8)*$)�"11&"3&%�*/�� � � � � � � � � �
-"45�413*/(�� 7&/�5)&�1*$563&�0'��3���6%(&�8)*$)�"11&"3&%�*/�063��":�/6.#&3�)"4�#&&/�
3&130%6$&%�� 	�/&8�'&"563&�*4�50�#&�"� �!#���*/�/(-*4)�0'�5)&�$0/5&/54�0'�&"$)�/6.#&3��
8*5)�40.&�4)035�/05&4�3&("3%*/(�5)&�.07&.&/5�*/��8&%&/�� �)&:�)01&�5)&3&#:�50�$0.&�
*/�506$)�8*5)�05)&3�5)&0401)*$"-�16#-*$"5*0/4�*/�41*5&�0'�5)&*3�%*''*$6-5� -"/(6"(&��"/%�"-40�
50�&95&/%�5)&*3�$*3$6-"5*0/� */�05)&3�$06/53*&4��&41&$*"--:�".0/(��8&%*4)�41&",*/(�1&01-&��
�&�8*4)�5)&.�&7&3:�46$$&44�"/%�."/:�46#4$3*15*0/4�'30.�5)*4�$06/53:�<  ��!
� � � ��� ���'03��07&.#&3�*4�5)&�646"-�105�10633*�0'�$655*/(4��3&7*&84��/05&4�"/%�10&.4��"--�

+6%*$*064-:�$)04&/��13&'"$&%�#:�"/�&%*503*"-�0/�5)&� =��-5&3*03��#+&$5�>�"�8*4&�-*55-&�1"1&3�
'6--�0'�(00%�"%7*$&�<  ��!
	 � � � � � � � � �'03��07&.#&3�� �)&�01&/*/(�1"1&3��= �)&��*/%�0'�6301&�>�$0/5"*/4�"�

3&7*&8�0'�"�41&&$)�."%&�#:��03%��6''&3*/��"5�
&-'"45��"/%�$0..&/54�5)&3&0/�� �0--08�
*/(�5)*4�� "� 4503:�� = �)&� �"45&3�0'��"*-63&�� 	� �$*&/5*'*$��03&$"45>� *4�"�(00%�"35*$-&�
0/�#305)&3)00%��"/%�"/05)&3�(00%�"35*$-&�*4�=��63��06/(&3�
305)&34�>�#:��"3:��*--*".4��
"%.*3"#-&�'03�#&(*//&34�<  ���
� � � �� � � � � �� � � � � � � � � � � �'03��07&.#&3�� =��)&������$���	�"��*/��3"$5*$"-��*'&>�

*4�"("*/�(*7&/�5)&�1-"$&�0'�)0/03�� �5�$0/5*/6&4�*/�5)&�4".&�#3*--*"/5�"/%� *.1"44*0/&%�
45:-&�50�53&"5�0'�5)&�%&410/%&/$:�0'�	3+6/"�� = �)&��)*-%)00%�0'�	10--0>�*4�0/&�0'�
:?4� #&"65*'6-�4:.#0-�5"-&4�� 50-%�1"35-:�*/� 1304&�� 1"35-:�*/� 7&34&�� ��� ��� $0/53*#65&4�
= �0��*&�� �0��-&&1�>�8)*$)�5&--4�64�0'�%&"5)�"/%�4-&&1�"/%�%3&".4��"/%�40.&�0'�5)&�
163104&4�"/%�.&"/*/(4�0'�5)&4&�� �5�*4�"--�.045�*--6.*/"5*/(��'6--�0'�%&&1�5365)4�50�,&&1�
#:�0/&�"/%�5)*/,�07&3�� 	�7&3:�"#-&�1"1&3�0/�=��)&��08&3�0'��)06()5�>� "/%�5)&�$0/
$-64*0/�0'��34���00%?4�=��)&��*356&4��)"5��0��045�"4*-:�
&4&5��4�>�$0.1-&5&�"�/6.
#&3�8&--�61�50�5)&�)*()�45"/%"3%�0'�5)*4�."(";*/&�<  ��!
� � � �	 � � � ��� � � � �0'��$50#&3��5)�$0/5"*/4�"/�"%.*3"#-&�"35*$-&�#:��)"3-&4��0)/450/�

&/5*5-&%�=��)&��1"/*4)"%4�"/%�5)&�
3")."/4�>� �5�*4�*/�"�4&/4&�"�$0/5*/6"5*0/�0'�"� 4&3*&4�
0'�"35*$-&4��#:�5)&�4".&�"65)03��8)*$)�"11&"3&%�*/���������#""���$��%��"/%�8)*$)�8&3&

�
	
�
��������00(-& ��
	
�������
HARVARD UNIVERSITY



�������"������� 3. 7

7*57.39*)� .3�5&25-1*9� +472�:3)*7�9-*�9.91*�A��&89*�&3)��4147�.3��3(.*39��3).&�B� �4
,*9-*7�9-*>�+472�&�2489�%.39*7*89.3,�&3)�(43;.3(.3,�5744+�4+�9-*�(439*39.43��34<�&997&(9.3,�
<.)*857*&)�&99*39.43��9-&9�9-*�1489�<.8)42�.8�349�9-*�5745*79>�4+�9-*��7&-2&38��&3)�9-&9��
43�9-*�49-*7�-&3)��.9�.8�94�9-*�,*3.:8�4+�9-*��&/5:98�47�9-*�7*)� 7&(*�.3��3).&�9-&9�<*�4<*��
&11�9-&9�.8�'*89�.3�9-*�
���������&3)�.3�9-*���������������&3)�.3��:))-.82�@ #��$
�� � �  �� � � � �� &�3*<��-*4845-.(&1�2&,&?.3*�+47�(-.1)7*3��-&8�9-*�;*7>�3&9:7&1�+&:19�4+�

'*.3,�842*<-&9�&'4;*�9-*�-*&)8�4+�9-*�(-.1)7*3�+47�<-42�.9�.8�.39*3)*)�� �9�(439&.38�&�
3:2'*7�4+�57*99.1>�<7.99*3�1.991*�8947.*8�&3)�;*78*8��&3)�9-*�57.39�&3)� 5&5*7�&7*�&11��9-&9�
(4:1)�'*�)*8.7*)�� ��:'8(7.59.438� ��	����5*7�&33:2@ 8-4:1)� '*�8*39� 94��������>&99�
	
���&3(4(0��9����74401>3�����"��@ �#��$

 � � �	� � � � � �� � �� � � ��� � � � �� �  �� � � � � �������
 � � � � � � � �� � � �� #�*57.39*)�+742�

9-*�������	������������$� �-*�+.789�2&99*7�4+�.39*7*89�(433*(9*)�<.9-�9-.8�2489�.39*7*89.3,�
&3)�;&1:&'1*�8*7.*8�4+�97&381&9.438��.8�9-*�8.,3&9:7*���7*9&8��4;*7�<-.(-��.9�<.11�'*�7*2*2
'*7*)��9-*7*�&55*&7*)�&�;*7>�;&1:&'1*�8*7.*8�4+�7*3)*7.3,8�+742�9-*������������:3)*7�9-*�
,*3*7&1�9.91*�A��-*��440�4+�9-*��?:7*� *.1�B� !*�2&>��.3�5&7*39-*8.8��*=57*88�9-*�-45*�
9-&9�9-.8�<470�2&>�8443�'*�9&0*3�:5�&,&.3��&3)�(4251*9*)�� �9�<.11�-&;*�&�85*(.&1�;&1:*��
.3�9-*�3*&7�+:9:7*��<-*3�+&7�247*�,*3*7&1�&99*39.43�<.11�'*�,.;*3�94�9-*�8:7;.;.3,�7*(47)8�
4+��7(-&.(��2*7.(&��:3)*7�9-*�,:.)&3(*��5*7-&58��4+�9-*�1.;.3,�-*.78�4+�9-48*�7*(47)8�
�4�9:73�94�9-*�57*8*39�8*7.*8�4+�97&381&9.438��9-*�<470�)43*�2&>�'*�).;.)*)�.394�9<4�

5&798��9-*�97&381&9.438� 9-*28*1;*8�� &3)�9-*� (422*39&7>� (439&.3*)�.3�9-*�349*8�� �+�9-*�
+472*7��<*�2&>�8&>�9-&9�.9�.8�4+�9-*�-.,-*89�;&1:*��&3)�.8�*;.)*391>�9-*�<470�4+�&�89:)*39�
<.9-�&�97:*�.389.3(9�+47�8(-41&78-.5�9-*�.389.3(9��9-&9�.8��+47�&((:7&9*1>�&557*-*3).3,�9-*�
9-4:,-9�4+�&�<470�� &3)� (1*&71>�7*(47).3,�9-.8�&557*-*38.43�� �9�.8�.25488.'1*�� .3�*;*7>�
(&8*��94�)*(.)*�<.9-�(*79&.39>�&8�94�9-*�2*&3.3,�<-.(-�&�<47)�47�5-7&8*�'47*��.3�9-*�2.3)�
4+�9-*�<7.9*7�47�85*&0*7� ':9�.3�*;*7>�)*;.&9.43� +742�9-*�&((*59*)�2*&3.3,8��&3)�9-*8*�
)*;.&9.438�&7*�2&3>��<*�-&;*�&�8:,,*89.43�<-.(-�.8�4+�-.,-�;&1:*��&3)�<-.(-��<-*9-*7�
.9�2&>�:19.2&9*1>�'*�7*(*.;*)��47�349��&1<&>8�1*&;*8�:8�7.(-*7�'>�&�9-4:,-9�
�-*�8&2*�.8�97:*�4+�9-*�(422*39&7>�� �;*3�<-*3�.9�.8�)4:'9+:1�<-*9-*7�9-.8�47�9-&9�

.39*757*9&9.43�(&3�'*�)*243897&9*)�94�'*�9-*�97:*�43*��<*�&7*�(438(.4:8�4+�-&;.3,�7*(*.;*)�
&�3*<�1.,-9�43�9-*�58>(-.(�&3)�85.7.9:&1�574'1*28�)*&19�<.9-�
�4�9-&9�<*�-*&79.1>�*=57*88�9-*�-45*�9-&9�<*�2&>�8443�8**�247*�<470�+742�9-*�8&2*�

-&3)��&3)�<*�8-4:1)�'*�*85*(.&11>�,1&)�94�8**�&�7*9:73�94��&3)�&�(4251*9.43�4+��9-*�<470�
&17*&)>�)43*�43�9-*��440�4+�9-*��?:7*� *.1�@ #��$
�� � � � � �� � � � � � � ��47�9-*��>2'418�4+��7**2&8437>�&3)�9-*��7*&9*7��>89*7.*8�4+��3

9.6:.9>��'>��7���������:(0�� !*�)4�349�-&;*�94�(422*3)�&�3*<�'440�'>��7�� �:(0�94�
.38:7*�.98�'*.3,�(47).&11>�7*(*.;*)�&3)�<.)*1>�7*&)�'49-�.3�&3)�4:9�4+�9-*�7&308�4+�9-*�
�-*4�'5-.(&1��4(.*9>�� ':9�43*�(&3349�85*&0�4+�-.8� 1&9*89�<470�<.9-4:9�:389.39*)�57&.8*��
+47�.9�.8�349�431>��7�� �:(0D8�'*89�*++479��':9�.8� &�<470�4+�,7*&9�2*7.9�+742�&3>�54.39�4+�
;.*<�� �5574&(-.3,�9-*�8:'/*(9�4+�4((:19.82�+742�&�5:7*1>�2&843.(�89&3)54.39��.9�,7&):
&11>�&3)�.25*7(*59.'1>�1*&)8�9-*�7*&)*7�9-74:,-�9-*�).++*7*39�5-&8*8�4+�2>89.(.82�:39.1�9-*�
<-41*�,*3*7&1�9-*47>�4+�4((:19�5-.14845->�.8�1&.)�'&7*�&3)�(1*&71>� *=51&.3*)�� �-*�'440�
.8�&3�4(9&;4�;41:2*�4+�3*&71>�9-7**�-:3)7*)�5&,*8��<.9-�2&3>�).&,7&28�&3)�51&9*8�� &3)�
.8�57*99.1>�'4:3)�.3� 5:751*�(149-�� �9�(&3� '*�8*(:7*)�+742� 9-*� �-*4845-.(&1��:'1.8-.3,�
�425&3>�� �7.(*��	����@ #��$

 � � ��� � � � � �� � �� � �� � � � 	 � � � �� 4+�<-.(-�<*�-&;*�/:89�7*(*.;*)�&3�&);&3(*�(45>��

247*�9-&3�+:1+.18�9-*�*=5*(9&9.438� 7&.8*)�'>�&�349*� .3�4:7�1&89�.88:*�� �3�4:9<&7)�&55*&7
&3(*�.9�.8�:3)4:'9*)1>�9-*�57*99.*89�4+�9-*4845-.(&1� '4408��43�9-*�(4;*7�.8�&�5.(9:7*�4+�&�
;*7>�+&24:8� ,74:5� 4+�24:39&.38�@ /:89�<.9-.3�9-*��.'*9&3�+7439.*7�@ <-.(-� -&;*�143,�
'**3�:8*)�&8�&�8.2.1*�+47�9-*�*3):7.3,�2&/*89>�4+�85.7.9:&1�9-.3,8�C�C�:324;*)�1.0*�9-*�*;*7
1&89.3,�-.118�B� �-*�'4)>�4+�9-*�9*=9�.8�57.39*)�43�1&.)�5&5*7��.3�&3�&)&59&9.43�4+�+.+
9**39-�(*39:7>�9>5*��9-*�.30�'*.3,�)&70�'1:*�9-74:,-4:9�� �:9�9-*�7*&1�;&1:*�4+�9-.8�1.991*�
'440��.9�.8�3**)1*88�94�8&>��1.*8�.3�9-*�+&(9�9-&9�.9�.8�&�;*7>�+&.9-+:1� 7*3)*7.3,�4+�9-*�'*89�
&3)�2489�'*&:9.+:1�<470�4+�43*�4+�9-*�,7*&9*89�85.7.9:&1�9*&(-*78�<.9-.3�9-*�-.8947.(�5*7.4)��
&3)�<*�(&3�-*&79.1>�7*(422*3)�&11�4:7�7*&)*78�94�'*(42*�5488*88*)�4+�.9�<.9-4:9�)*1&>�

 � � �
 � � � � � � � � � � � �� � � � �� �-.8�<**01>�5&5*7�-&8�6:.9*�2&.39&.3*)�.98�7*5:9&9.43�

&8�9-*�'*89�5:'1.(&9.43�.3�9-*�84(.*9>�+47�3*<8�� !.9-�+:11�7*54798�4+� 9-*��7:8&)*78D� )4
.3,8��&3)�,*3*7&11>�&�85*(.&1�1*99*7�+742��7���&99*7843��&3)�&((4:398�4+�&(9.;.9.*8�+742�).+
+*7*39�5&798�4+�9-*�<471)��43*�2:89�9&0*�9-*�5&5*7�94�0**5�<*11�.3+472*)�4+�<-&9�.8�,4.3,�
43�� �.0*�&11�>4:3,��-*4845-.(&1�5:'1.(&9.438��.9�.8�-&;.3,�.98�897:,,1*�+47�*=.89*3(*��&3)�
8-4:1)�'*�8:55479*)�'>�*;*7>�2*2'*7�4+� 9-*��������+47�.9�(4898�':9�43*�)411&7� ��	�����&�
>*&7��<-.(-�8:7*1>�.8�349�'*>43)�9-*�2*&38�4+�&3>�43*�� �.;*�.9�&��*<�"*&7D8�57*8*39�4+�
>4:7�8:'8(7.59.43�@ #��$

gitized by �44,1* Original from 

HARVARD UNIVERSITY



+�,9@,=D�

 �$$"$� "�� &���  "(� �!&	
	� � ��� � � � � � � �3,A0�-009�.3,=?0=0/�,>�1:77:B>�/@=492�?30�;,>?�14A0�8:9?3>��� �,>?�

3,8;?:9� &	�%	� � ,>>	��� �@2	� 9?3�� �,=4-::�&	�%	� ��,=60=>A4770���	��	���%0;?	� �?3���
�3078>1:=/�&	�%	�� ,>>	���".?	� �?3�� ,9.30>?0=�&	�%	� �!	��	��� ".?	���?3�� 4//70��
?:B9�&	�%	��"34:���!:A	���?3�� �	�&	��,=2=:A0�&	�%	��#,B?@.60?��$	��	���!:A	�
?3���
#0?,7@8,�&	�%	� ��,741	����0.	� �?3	� �;;74.,?4:9>�1:=�.3,=?0=>�3,A0�-009�=0.04A0/�1=:8�
%?,?09��>7,9/��!	������0B4>?:9�� ,490��,9/�#0:=4,�,9/��0770A4770��111	
� � � �� � � � � � � ��� � � � � �307/�,?�?30� ,>:94.�&08;70���:>?:9��/@=492�?30�14=>?�B006�49�

�0.08-0=�90??0/���

� 1:=�?30��=@>,/0�1@9/	� &30�B0,?30=�B,>� 1490�?3=:@23:@?�� ?30�
90B>;,;0=>�2,A0�2::/� 9:?4.0>�� ,9/� ?30�,??09/,9.0�B,>� 7,=20�F 0A0=D�:90�-0492�B077�
;70,>0/�B4?3�?30�,=?4>?4.�0110.?	� �


�.4=.@7,=>�,9/�


�>:@A094=�;=:2=,8>�B0=0�/4>?=4-
@?0/�-0>4/0>�8,9D�:?30=�;,8;370?>�:9�&30:>:;3D	
� � � � � �&	�%	�� !0B�*:=6��3,/� /4>.@>>4:9>�:9�&@0>/,D�0A09492>�49��0.08-0=�� :9�

G��@,74?D� 49�!,?@=0��H� G �3,=4?D�H� G &30��:B0=�!,?@=0�:1� ,9�H�,9/�G &30� D>?0=D�
:1�?30��2:	H��0.?@=0>�B0=0�24A09�:9�%@9/,D�0A09492>�-D��	��	��@>>077���	��	��:920=���=	��
�=	��	��	��@47/�,9/�&	�$	�#=,?0=	
�	�#	��	�&	�%	���,=708��3,>�3,/�?30�1:77:B492�;@-74.�70.?@=0>�:9�%@9/,D�0A09492>���

G &30�$07424:9>� :1�?30��@?@=0�H�-D��	��	��:920=���=	��� G�$0>;:9>4-474?D�H�-D��99,� 	�
%?,-70=�� G &30� %:@7�H� -D� %	� �	� �0.3?�� G &30� 4>>4:9� :1�&30:>:;3D�H� -D� =>	�
 ,>.380/?	� &30�G��077�$4920=>H�3,A0� /@=492�?30�;,>?�8:9?3�/4>?=4-@?0/���


.4=.@
7,=>	� &30�.3,4=8,9�:1�?34>�:=2,94E,?4:9�4>�,�-:D�:1�?34=?009��?30�D:@920>?�808-0=�:1�?30�
-=,9.3	

�� � �  � � � �&	�%	�3,/�70.?@=0>�49��0.08-0=�:9� G  :/08�)4?.3.=,1?�H� G '94A0=>,7�

�=:?30=3::/�H� G �,;4?,7�#@94>3809?�H� ,9/� G �@?DH� -D� 0>>=>	��	��:7-=::6�� �	��	�
#,=6���4?E;,?=4.6�,9/� =>	� 	��	��0,.3��=0>;0.?4A07D	
� �� � �� � � � ��� �=	� �@.6I>�.:@=>0�:1�?3=00�70.?@=0>�,9/�?B:�70.?@=0>�-D��	��3,=8,��

;,7,�90??0/������1:=�?30��=@>,/0�1@9/	� &30=0�B0=0�7,=20�,9/�=0;=0>09?,?4A0�,@/409.0>�,?�
,77�:1�?30�70.?@=0>��,9/�?30�90B>;,;0=>�2,A0�2::/�;=074849,=D�9:?4.0>�,9/�2090=:@>�=0;:=?>�
:1�?30�70.?@=0>�?308>07A0>	� �9��,9@,=D�?30��49.499,?4�&	�%	�B477�24A0�,�.:9.0=?�1:=�?30�
-09014?�:1�?3���=@>,/0	

�
� � � � �� � �� � � � � � � �� � � � � �B,>�A4>4?0/�:9�!:A08-0=��/�,9/���?3�-D� =	��	��	�%	�

%8D?30��:1�&:=:9?:	�  =	�%8D?30�/074A0=0/�?B:�70.?@=0>�,?� @>4.��,77�?:�7,=20�,9/�,;
;=0.4,?4A0�,@/409.0>��34>� >@-50.?>�-0492� G�&30:>:;3D�,9/��3=4>?4,94?D�H�,9/� G &30�$0
08-:/4809?�:1�?30�%:@7	IA� &30�7:.,7�;,;0=>�3,/�=0;:=?0=>�,?�0,.3�70.?@=0�,9/�2,A0�2::/�
=0;:=?>	
&30��:@4>A4770��=,9.3�B,>�:=2,94E0/�7,>?��;=47��>::9�,1?0=�?30�A4>4?�:1� =	��@=.3,8�

�,=/492�� ,9/�?3:@23�4?�3,>�2,490/�808-0=>�>7:B7D�>?477�4?�3,>�?3,?�3,=8:9D�49�4?>�=,96>�
?3,?�4>�>@=0�?:�8,60�4?�,�>@..0>>	� )0�,=0�7::6492�1:=�2::/�=0>@7?>�1=:8�?30�A4>4?�:1� =	�
%8D?30	
�� � � � � �&	�%	��&:70/:��"	� "9��,9	��>?�?30��=,9.3�B477�8:A0�49?:�7,=20=�<@,=?0=>	�

��.:88:/4:@>�=::8�3,>� -009� >0.@=0/� 49�?30�>,80�-@47/492�,>�?3,?�9:B�:..@;40/	� ��
>;0.4,7�:..,>4:9�B477�-0�8,/0�:1�?30�:;09492�800?492��,9/�-0>4/0>�,�2090=,7�?,76�:9�&30
:>:;3D	�  @>4.�B477�-0�8,/0�,�>;0.4,7�10,?@=0	
� � � � � � � �� � � � � � 4>�2=:B492� >7:B7D��-@?�>@=07D��?30=0� 3,A492�-009� 1:@=�808-0=>�

,//0/� 49� ?30�;,>?�1:@=�:=�14A0�B006>	�  =>	� 	� 	��@�#=0��7,?0� :1��7,A,?>6D��C�/20��
),>3492?:9���	��	��4>�.:9/@.?492�,�.7,>>�1:=�-024990=>�0A0=D� :9/,D�9423?��B34.3�3,>�,�
7,=20�,??09/,9.0� :1�>?=,920=>�,9/�808-0=>	� &30� 1:77:B492�.3,920>�3,A0�-009�8,/0�
49�?30�:114.0=>��� =	�)8	��	�">?=,9/0=��%0.=0?,=D�,9/�&=0,>@=0=��3,>�=0>4290/��:9�,..:@9?�
:1�-@>490>>� .3,920>��B34.3�B477�?,60�348�,B,D�1=:8��09A0=�8@.3�:1�?30�?480	�  =>	�
�@.4,�&:==0>�">?=,9/0=���4-=,=4,9��,7>:�=0>4290/	� &30>0�=0>429,?4:9>�B0=0�,..0;?0/�B4?3�
?30�2=0,?0>?�=02=0?� -D�,77	�  =	�">?=,9/0=I>�>0=A4.0>� ?:�?34>�-=,9.3�3,A0�-009�:1�49.,7
.@7,-70�A,7@0��-:?3�149,9.4,77D�,9/�:?30=B4>0��,9/�4?�B477�-0�/4114.@7?�?:�1477�?30�;7,.0�30�
3,>� :..@;40/	�  4>>��74.0� �	��0==492��(4.0�#=0>4/09?��=0>4290/	� &30� 1:77:B492� ,;
;:49?809?>�B0=0�8,/0� -D�?30�#=0>4/09?�?:�1477� ?30>0�A,.,9.40>��� =>	� 	� 	��@� #=0��
(4.0�#=0>4/09?�,9/��4-=,=4,9��� 4>>��74.0��	��0==492��%0.=0?,=D�,9/�&=0,>@=0=	

Digitized by�::270 Original from

HARVARD UNIVERSITY



��  � ����"�����$����"� 319����&

� � �� � � � � �� � � �"��!��.'*�:.+�,5225=/4-�!;4*'?�2+):;8+9�/4��+)+3(+8��� �:.��A��'82?�

�'?9�5,��.8/9:/'4/:?�B� (?��8�� �4*+8954�� ��:.�� A �5*9�� �+85+9� '4*��+4�B�(?��8��
�359���� �5.4954�� ��:.�� A ���+=��56+�B� (?��89��������"./8*9�� '4*���:.�� A ��
".+5956./)'2��*+'�5,��;:?�B�(?��8���������54+9�
�� � � � � ��� � � � � ���'12'4*��.'*�:.+�,5225=/4-�2+):;8+9�/4��+)+3(+8����:.�� A��5*9�

�+85+9�'4*��+4�B� (?��������5.4954�� ��:.��A  +6+':+*��'8:.��/<+9�B�(?��89��������
"./8*9��� ��:.��A ".+5956.?��354-9:�:.+�%581/4-��2'99+9�B�(?����!��!:+6.+4954���'4*�
��:.��A��85:.+8.55*�B�(?����"���+8=/4�

"�# !� ��� "���!�������� ���"# � !�
�8��� � � � � � ������ � � � ��5,��59:54��.'9�(++4�)'88?/4-�54�'�<+8?�</-585;9�'4*�9;))+99

,;2�A��53+��8;9'*+�B�/4��'/4+�� �+�2+):;8+*��5<���
����/4��58:2'4*��.'</4-�'4�'::+4*
'4)+��+>)+6:��54*'?�'4*�";+9*'?�',:+845549��5,�,853�:./8:?�,/<+�:5�,/,:?�� �5<����'4*����
.+�9651+�':��+=/9:54��,583/4-�'�(8'4).�5,�,/<+�58�358+�3+3(+89��=.59+�.+'*7;'8:+89�'8+�
':� �	���/9(54� !:�� �5<�� ���'4*����=+8+�-/<+4�:5��8;49=/)1�����'4*����:5��':.��'4*�
�	����:5� 5)12'4*��=.+8+�'�(8'4).�5,�,/<+�3+3(+89�='9�,583+*�� :=5�5,�=.53�=+8+�'2
8+'*?�3+3(+89�':�2'8-+�� �4+�5,�:.+�4+=�54+9�� =.59+� 62')+� 5,�(;9/4+99�/9� ':�$/4'2�
�'<+4��)'22+*�'�9)8':).�3++:/4-�:.+8+�54�:.+�+<+4/4-�5,�".'419-/</4-�*'?�� ".+�'::+4*
'4)+�='9�45:�2'8-+��(;�:.+�/4:+8+9:�='9�<+8?�-8+':��'4*�=/22�45:�(+�'225=+*�:5�,2'-�� �5<��
������8�� �?+89�2+):;8+*�':��'4-58��3++:/4-�=/:.�;468+)+*+4:+*�9;))+99�� ��(8'4).�
=/:.�4/4+�3+3(+89�='9�,583+*�� �+)����'4*���.+�9651+�':��+2,'9:��2+'</4-�(+./4*�./3�'�
)+4:8+�� �:��58:.658:��9+<+4�3/2+9�'='?��2/<+9�'�3+3(+8�':�2'8-+��=.5�=/22�*5�=.':�.+�
)'4�/4��+2,'9:�� �+)������=+8+�-/<+4�:5�%':+8</22+��=.+8+�:.+8+�/9�3;).�/4:+8+9:�� !;4
*'?�3584/4-��8���?+89�5));6/+*�:.+�#4/:'8/'4�6;26/:�� ".+8+�'8+�45=�:.8++�3+3(+89�
:.+8+��'4*�9+<+8'2�358+�=/22�685('(2?�05/4�/4�:.+�4+'8�,;:;8+�� �+)����'4*��2+):;8+9�=+8+�
-/<+4�/4��;-;9:'�� ".+�'::+4*'4)+�='9�<+8?�-55*�� ".;89*'?�+<+4/4-���+)������'�)+4
:8+�='9�58-'4/@+*�=/:.�,5;8�3+3(+89��:5�3++:��8/*'?�+<+4/4-9�� �:�2+'9:�:=5�=.5�=+8+�
;4'(2+�:5�)53+�:.':�4/-.:�3'?�(+�)5;4:+*�;654�45=��'4*�:.+8+�'8+�9+<+8'2�358+�=.5�=/22�
685('(2?�05/4�

�2:5-+:.+8��:.+�=581�.'9�(++4�<+8?�9;))+99,;2�� �4��58:2'4*�:.+�'::+4*'4)+�/9�'2359:�
*5;(2+� =.':�/:�='9�(+,58+� �8�� �?+89�)'3+�� '4*�'22� :.85;-.�:.+� !:':+� /4:+8+9:�.'9�
-8+':2?�/4)8+'9+*�� �,�:.+�652/:/)'2�:8;/93�� A �9��'/4+�-5+9��95�-5+9�:.+�#4/54�B�.52*9�
.+8+�=+�9.'22�9554�(+�3'1/4-�-8+':�9:8/*+9�:.85;-.5;:�:.+�)5;4:8?��,58�(+,58+��8���?+8C9�
</9/:�:.+8+�=+8+�(;:�:.8++�3+3(+89�/4�:.+�!:':+��5;:9/*+�5,��58:2'4*�
�� � � � � � �� � �  �� � � 8+').+*��+:85/:�� �/).����5<���	:.���� '::+4*+*����!��"��3++:

/4-9���2+):;8+*�:=/)+�/4� :.+�4+=�(8'4).� .'22�=./).�9+':9��
����9:'8:+*� '� )2'99�� '4*�:551�
6'8:�/4�'��85:.+8.55*�!;66+8�� ".+�,;:;8+�,58�:.+�=581�/4��+:85/:�/9�<+8?�6853/9/4-��+9
6+)/'22?�'254-�+*;)':/54'2�2/4+9�� �549/*+8'(2+�'**/:/549�=+8+�3'*+�:5�3+3(+89./6��'4*�
:.+�=581�5,�:.+��5:;9��/8)2+�58-'4/@+*�� ".+���:.�.+�8+').+*� �8'4*� '6/*9�� �/).���
-/</4-�:=5�6;(2/)�2+):;8+9�;654�A�".+��8;9'*+�B� '4*� A�".+��;8659+�5,�".+5956.?�B� /4�
�/4)524��2;(��'22��:.8++�58�,5;8�.;4*8+*�'::+4*+*�:.+9+�2+):;8+9��'�2'8-+�4;3(+8�05/4/4-�
:.+�(8'4).�� ���!��"��3++:/4-9�=+8+�.+2*���:.+��85:.+8.55*�!;66+8�='9�'�-8+':�9;))+99��
'4*�:.+�,5;4*':/54�2'/*� ,58�'):/<+��5:;9� �/8)2+�=581�� ��,8+9.�'4*�9:854-�/36+:;9�='9�
-/<+4�:5�:./9�(8'4).�

�5<����*�:5��+)���:.�='9�6'99+*�/4��./)'-5�� �;(2/)�2+):;8+9�=+8+�*+2/<+8+*�/4�:.+�
�;*/:58/;3������!��"��'4*�"��!��3++:/4-9�'::+4*+*�� '4*�'�4+=�<+4:;8+�/4�)2'99�=581�/4
';-;8':+*�:5�,')/2/:':+�:.+�9:;*?�,58�(+-/44+89�
�+)���:.�'4*�:.�6;(2/)�2+):;8+9�=+8+� *+2/<+8+*� /4�:.+��5;8:� 553�':��+58/'��111���

=.+8+�:=5�3+3(+89�5,��'4'9'� �8'4).��"52+*5������.'<+�(++4�25)':+*�,58�'�?+'8�*5/4-�
-55*�=581�� ���85:.+8.55*�!;66+8�='9�-/<+4�'4*�)549/*+8'(2+�/4:+8+9:�'85;9+*��8+9;2:
/4-�/4�:.+� ,583':/54�5,�'�4+=�(8'4).�

�+)����:.�'4*�4:.�6;(2/)�2+):;8+9�=+8+�-/<+4�/4��+22+</22+��111���:.+�.53+�5,�'�3+3
(+8�':�2'8-+��=.5�.'9�=581+*�,'/:.,;22?� '254+�,58�+/-.:�?+'89�� �(5;:�:=5�.;4*8+*�':
:+4*+*�+').�+<+4/4-��'4*�:.+�,5225=/4-�*'?�'662/)':/54�='9�3'*+�,58�'�).'8:+8�,58�'�4+=�
(8'4).�
�>6+8/+4)+�':�+').�62')+�</9/:+*�/9�:.+�9'3+�� �+562+�='4:�".+5956.?��'4*�)53+�/4:5�

:.+�"��!��(?�:+49�'4*�:=+4:/+9��=.+8+�,583+82?�;4/:9�05/4+*�� ".+�68'):/)'2�=581�5,�A�85:.
+8.55*�!;66+89�B�'4*�A��5:;9��/8)2+9�B�/9�(+::+8�:.'4�2+):;8+9�,58�6;8659+9�5,�6856'-'4*'�
'4*�+<+8?�54+�)'4�)'88?�54�:./9�68'):/)'2�9/*+�5,�".+5956.?��'4*�:.;9�:'1+�'4�'):/<+�6'8:�
/4�:.+��8;9'*+�
�� �� � ����	� � � � �',:+8�'::+4*/4-�:.+��44/<+89'8?��++:/4-�5,�:.+��')54�"��!��'88/<+*

Digitized by C j O o
Original from

HARVARD UNIVERSITY



"���!���&� (�*7�������)

*=��=5*7=*���*����8?����=1�*7-�5.,=>;.-�=1.�<*6.�.?.7270�87�D��8-.;7�"1.8<891BE�*7-�
87�=1.�=@8�/8558@270�-*B<�87�D��2<<270��*,=8;<�27��8-.;7��2/.E�*7-�D� .27,*;7*=287�E�
�5=18>01�2=�;*27.-�1.*?25B�=1.�*==.7-*7,.�*=�=1.�5.,=>;.<�@*<�/*2;��@2=1�,87<2-.;*+5.�27
=.;.<=�<18@7�� �;�� �;B<.�*;;2?.-�*=�!*?*77*1��8?��	�=1���8@270�=8�=1.�<=8;6B�@.*=1.;�
1.�0*?.�78� 9>+52,�5.,=>;.��+>=�-.?8=.-�12<�=26.�=8�=1.��;*7,1�*7-�2=<�6.6+.;<��� �*,4
<87?255.�@*<�;.*,1.-��.,�� 	-�@1.;.�7>6.;8><�+;*7,1�*7-�9>+52,�6..=270<�@.;.�1.5-��
�=�"2=><?255.�*�5.,=>;.�@*<�02?.7��.,���=1��>987�D��7,2.7=� .520287<�*7-��8-.6�"1.8
<891B�E�*7-�@*<�/8558@.-�+B�*7�27=.;.<=270�-2<,><<287�*7-�:>.<=287<�� �;���;B<.�;.*,1.-�
"*69*��.,�� =1�� *7-�*/=.;�*�7>6+.;�8/�6..=270<� =1.;.�<*25.-�87�=1.� �2=1� /8;��.@�
�;5.*7<�
	� � � � � � � � �� � �� � � � � � ����� �  � � �� �7��8?�����*�D�"1.8<8912,*5��86.��;><*-.�E�

6..=270�@*<�1.5-�*=�!*7=*��872,*���*5�� "1.�6..=270�89.7.-�@2=1�*�;.*-270�/;86�=1.�
	� ��+B��2<<����!���58B-��8/�����������;*7,1�� �*;5.6�����&��� /8558@.-�+B�*--;.<<.<�
+B��++8==�����5*;4���;���������817�*7-��������2+<87�� !>7-*B���8?����-���;���5*;4�
5.,=>;.-�27��*<*-.7*�87�D�"1.��8@.;��.127-�=1.�"1;87.�E� �;2-*B���8?������*�5.,=>;.�
@*<�02?.7�27�$255*��*;4�87�D�"1.8<891B�=1.��>;.�/8;��2<,87=.7=�27�!8,2.=B���852=2,<�*7-�
 .520287�E� !>7-*B�� =1.��=1���;���5*;4�<984.�27�=1.�#72=B��1>;,1�� !*7=*��7*��87�
FF!=.9<� "8@*;-<�#72=B�27�  .52028><� "18>01=�E� �.,�� 
=1�� *� 5.,=>;.� @*<� 02?.7� *=�
�8?27*���*5���27�=1.�*/=.;7887�87� D�%1*=�2<�"1.8<891B��E� *7-�27�=1.��������������*;
58;<���8687*��=1.�<*6.�.?.7270�� 87� D "1.8<891B�78=�!92;2=>*52<6���>--12<6��8;��;*1
6*72<6�� %1*=�2<�2=���E� �=1.;�5.,=>;.<�/8558@.-�27�=1.�95*,.�87�D��/=.;��.*=1��%1*=���E�
D��*1*=6*<�E�*7-�D�"1.��>=>;.�8/��6.;2,*�E

��%� '�������"���!����������"�$�"��!�

� � � � �  �� � �  �  � � � � � � � �� "�� !���1*?.�.<=*+52<1.-�=+.6<.5?.<�27�=1.�;886<�8/�=1.�
"��!��27��><=;*5*<2*���.@�'.*5*7-���@18<.�1.*-:>*;=.;<�*;.� �*;27.��1*6+.;<�� �>*B�
*7-��>..7�!=��� ,58<.�=8�/.;;B�+8*=<��=;*6,*;�=.;627><�*7-�;*25@*B�<=*=287�� "1.��.7=;.�
6..=<�;.0>5*;5B�87�"1>;<-*B�.?.7270<�*=���	��9����� *7-�?2<2=8;<�*7-�.7:>2;.;<�*;.�@.5
,86.-�*7-�*;.�+.0277270�=8�=>;7�>9�

�7�;.95B�=8�*�,2;,>5*;�5.==.;�<.7=�8>=�+B�=1.��-B*;�9*;=B�1.;.��@12,1�<=*=.-�=1*=�=1.�
�;><*-.�@*<�*�/*25>;.�*7-�87�=1.�9827=�8/�,855*9<.�/8;�@*7=�8/�/>7-<��=1.��;.<2-.7=�8/�=1.�
"��!��27��������'���@;8=.�*7�*,,8>7=�8/�=1.�@87-.;/>5�<>,,.<<�8/�=1.��;><*-.�27��>;89.��
=*4270�-*=*�/;86�� � � � � � � � � �*7-�=1.��8<=87����������������#�$�02?270�=1.�.A*,=�-*=.�8/�
=1.��;><*-.G<�27=.7-.-�?2<2=�=8�.*,1�98;=�27�=1.��85872.<�*7-�<=*=270�=1*=�*<�=1.�68?.6.7=�
@*<�<>998;=.-�/27*7,2*55B�+B�=1.��6.;2,*7�"��!���7>6+.;270�=18><*7-<�8/�6.6+.;<��2=�
,8>5-�78=�,855*9<.�� "1.�8+3.,=<�8/�=1.2;�62<<287�@.;.�*5<8�02?.7�*7-�=1.�!,1885�/8;�=1.�
 .?2?*5�8/�=1.��8<=��B<=.;2.<�8/��7=2:>2=B�6.7=287.-�� �8=1�=1.�68;7270�*7-�=1.�.?.7
270�9*9.;<�27<.;=.-�=1.�*;=2,5.<�*<�8;-27*;B�9*;*0;*91<�*7-�2=�1*<�,*><.-�:>2=.�*�<=2;�*7-�
89.7.-�=1.�@*B�/8;�68;.�*;=2,5.<�C @12,1�@255�+.�<>9952.-�*<�/*<=�*<�=1.�9*9.;<�@255�=*4.�
=1.6�

!������ �� ��� ��� ��
��� ������ ������ � � � � � � � � �

 � � �C %255�B8>�95.*<.�27/8;6�B8>;�;.*-.;<�=1*=�=1.�<2=.�/8;�=1.����������� ����"�"���

��� ���
�� ��$� ����������� ��!� $�2<� =8� +.� 9>;,1*<.-� 27��*7>*;B��*7-�=1.�!,1885��>7-�
�8662==..�=1.;./8;.� ;.:>.<=<�=1*=� <>+<,;29=287<� *7-�,87=;2+>=287<�+.�9*2-�27�*<�<887�*<�
98<<2+5.�<8�*<�=8�.7*+5.�=12<�=8�+.�-87.�

�;*=.;7*55B�B8>;<�
�� �������� � � �

�����������������!��������  ���

�������
���� ���������
�� ���	����
������������������
����������� ���������
���������������
����	�����
���� �������������������������������	���������������
������������������	������������ �����"���������

���

Digitized by
Original from

HARVARD UNIVERSITY



Digitized by������ Original from

HARVARD UNIVERSITY


