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Abstract

Hierarchical and comprehensive school systems are compared with
respect to efficiency. At given ability, a student’s probability of not
completing school rises with increasing mean  ability in class. Both
school systems can yield identical average failure rates. Given that
output losses in case of failure are stronger for more talented
students, the comprehensive school system will generally lead to a
higher total income.

Keywords: Education, school system

JEL Classification: I20

Volker Meier
CESifo

Poschingerstr. 5
81679 Munich

Germany
email: meier@ifo.de



� W?|hL_�U|�L?

�?i Lu |�i 4@�? TL�?|t �? |�i _iM@|i L? |�i UL?t|h�U|�L? Lu tU�LL* t)t|i4t

_�h�?} |�i *@t| _iU@_it �@t Mii? ��i|�ih Lh ?L| UL4Thi�i?t��i tU�LL*t @hi

Thiuih@M*i |L @ ��ih@hU��U@* tU�LL* t)t|i4� W? @ ��ih@hU��U@* tU�LL* t)t|i4

t|�_i?|t @hi tLh|i_ @UULh_�?} |L @M�*�|)c ���*i |��t _Lit ?L| �@TTi? �? @

UL4Thi�i?t��i tU�LL* t)t|i4� �M��L�t*) |�i UL4Thi�i?t��i tU�LL* t)t|i4

Lgiht i^�@*�|) Lu LTTLh|�?�|) ��ihi@t |�i ��ih@hU��U@* t)t|i4 ?ii_ ?L|� �?

|�i L|�ih �@?_c ThL4L|iht Lu @ ��ih@hU��U@* tU�LL* t)t|i4 t|hitt |�@| �| @**L�t

@ u@t|ih @UU�4�*@|�L? Lu ��4@? U@T�|@* uLh 4Lhi |@*i?|i_ �?_���_�@*t� A��t

T@Tih �?�it|�}@|it ���U� tU�LL* t)t|i4 �t Thiuih@M*i ��|� hitTiU| |L i�U�i?U)c

��i� ���U� tU�LL* t)t|i4 4@ �4�3it �?UL4i Tih U@T�|@�

AL !iiT 4@||iht t�4T*ic |�i ��ih@hU��U@* tU�LL* t)t|i4 UL?t�t|t Lu |�L

tU�LL*tc |�i *L�ih tU�LL* @?_ |�i ��}�ih tU�LL*� W?_���_�@*t _�gih ��|� hitTiU|

|L @M�*�|)c ���U� �t ?L| TihuiU|*) LMtih�@M*i� �| |�i i?_ Lu Th�4@h) i_�U@|�L?

T�T�*t @hi |it|i_� A�i ThLM@M�*�|) Lu @ hiUL44i?_@|�L? |L @||i?_ |�i ��}�ih

tU�LL* �?Uhi@tit ��|� @M�*�|)� 5�?Ui |�i hiUL44i?_@|�L? �t M�?_�?}c |�i L|�ih

T�T�*t @hi ti?| |L |�i *L�ih tU�LL*� O�4@? U@T�|@* ThL_�U|�L? _iTi?_t L?

|�i t|�_i?|<t @M�*�|)c hitL�hUit tTi?| Tih U@T�|@ �? |�i hitTiU|��i tU�LL* @?_

@�ih@}i @M�*�|) �? |�i tU�LL*� A�i *@||ih �4T@U| �t !?L�? @t |�i Tiih }hL�T

igiU|� OL�i�ihc |i@U�iht hitTL?_ |L @ ��}�ih @�ih@}i @M�*�|) M) �?Uhi@t�?}

|�i @U@_i4�U *i�i* �? |�i UL�htit� A��t )�i*_t @ ��}�ih ThLM@M�*�|) Lu u@�*�hi

@| }��i? *i�i* Lu @M�*�|)� A�i }L�ih?4i?| U�LLtit |�i tU�LL* t)t|i4 @t |L

4@ �4�3i |L|@* �?UL4i� 5�L�*_ @ ��ih@hU��U@* t)t|i4 Mi �4T*i4i?|i_c �|

@*tL _iU�_it L? @**LU@|�?} hitL�hUit |L |�i |�L tU�LL*t�

A�i T@Tih �t hi*@|i_ |L |�i *�|ih@|�hi L? LT|�4@* tU�LL* t)t|i4t �? |�i

Thiti?Ui Lu Tiih }hL�T igiU|t� A�ihi �t ?L U*i@h i��_i?Ui uLh ���U� |)Tit

Lu t|�_i?|t Tiih }hL�T igiU|t @hi T@h|�U�*@h*) t|hL?} E,TT*i i| @*�c 2fff��

`��*i 5�44iht @?_ `L*ui E�b..� �?_ |�@| Tiih }hL�T igiU|t @hi t�}?��U@?|

L?*) uLh *L� @M�*�|) t|�_i?|tc Oi?_ihtL? i| @*� E�b.H� UL?U*�_i |�@| Tiih

}hL�T igiU|t @hi t�4�*@h uLh @** t|�_i?|tc @?_ �h})t i| @*� E�bbS� t|@|i |�@|

|�i �4T@U| Lu Tiih }hL�Tt �t t|hL?}it| uLh ��}� @M�*�|) t|�_i?|t� �M��L�t*)c

|�i t|h�U|�hi Lu Tiih }hL�T igiU|t �t @ 4@�Lh u@U|Lh �? _i|ih4�?�?} |�i LT�

|�4@* tU�LL* t)t|i4� 5�L�*_c uLh i @4T*ic Tiih }hL�T igiU|t Mi t|hL?}ih uLh

�i@!ih t|�_i?|tc �| 4@) Mi UL?U*�_i_ |�@| 4� i_ U*@ttit @hi Thiuih@M*i |L

@ U*@tt t|h�U|�hi �? ���U� T�T�*t @hi tLh|i_ @UULh_�?} |L @M�*�|)� OL�i�ihc

�h?L|| @?_ +L�ti E�bH.� TL�?| L�| |�@| |�i tTiU��U t|h�U|�hi Lu |�i i_��

�



U@|�L?@* ThL_�U|�L? u�?U|�L? h@|�ih |�@? |�i 4ihi i �t|i?Ui Lu Tiih }hL�T

igiU|t �@t |L Mi UL?t�_ihi_ ��i? UL?t|h�U|�?} @? LT|�4@* U*@tt t)t|i4� �iih

}hL�T igiU|t �@�i @*tL Mii? _�tU�tti_ �? 4L_i*t Lu �?|ih?@* 4�}h@|�L?c ��ihi

|�i) @hi L?i uLhUi Uhi@|�?} ti}hi}@|�L? Lu UL44�?�|�it Etiic uLh i @4T*ic _i

�@h|L*L4i E�bbf��� A�i @?@*)t�t �? |�i U�hhi?| UL?|h�M�|�L? Mi@ht tL4i t�4��

*@h�|) |L |�i T@Tih Lu a�_tL? E�bbH� ��ihi |�i �?_���_�@*t< @M�*�|�it @hi |it|i_

@u|ih �@��?} UL4T*i|i_ @ }��i? t|@}i Lu i_�U@|�L?� W? a�_tL?<t 4L_i* |�i

}L�ih?4i?| @**LU@|it hitL�hUit |L |�i �@h�L�t t|@}it Lu i_�U@|�L? @?_ ti*iU|t

|�i U�|Lg *i�i*t Lu @_4�tt�L? @UULh_�?} |L ?L�t) |it| t�}?@*t� A�i uLU�t Lu

�ih T@Tihc �L�i�ihc �t L? |�i ^�it|�L? ��i|�ih Lh ?L| �?��iht@* i?hL**4i?|

uLh Th�4@h) i_�U@|�L? �t LT|�4@*� ,�?}ih @?_ �L*MLh? E�bbb� t|�_) @ ���

ih@hU��U@* tU�LL* t)t|i4 �? ���U� i_�U@|�L?@* @U��i�i4i?| _iTi?_t L? |�i

t|�_i?|<t @M�*�|)c @ Tiih }hL�T igiU|c @?_ |�i @U@_i4�U *i�i* |�@| �t U�Lti?

�? |�i ��}�ih tU�LL*� +@�t�?} |�i @U@_i4�U *i�i* *i@_t |L @ t|hL?}ih �?Uhi@ti

�? @ ��}�ih tU�LL* t|�_i?|<t ThL_�U|���|) �u |�i 4i@? @M�*�|) �? |��t tU�LL* �t

��}�ih� ,�?}ih @?_ �L*MLh? t�L� |�@| �?_ih uhii U�L�Ui |LL 4@?) t|�_i?|t

@||i?_ |�i ��}�ih tU�LL*� A�i ��i� |@!i? �? |�i U�hhi?| 4L_i* �t |�@| |�i

ThL_�U|���|) �4T@U| Lu |�i @U@_i4�U *i�i* �t @*hi@_) U@T|�hi_ M) |�i Tiih

}hL�T igiU| ���*i |�i _�t@_�@?|@}i �t }��i? M) ��}�ih u@�*�hi h@|it� Oi?Uic

@ ��}�ih @U@_i4�U *i�i* _Lit ?L| L?*) �?Uhi@ti L�|T�| �? U@ti Lu t�UUittu�*

UL4T*i|�L? Lu tU�LL*� W| @*tL �4TLtit @ ULt| L? @** t|�_i?|t M) @? �?Uhi@ti_

h�t! Lu u@�*�hi� � 4�UhLuL�?_@|�L? uLh |�i ThLM@M�*�|) Lu u@�*�hi 4@) *LL!

*�!i |�i uLh4�*@|�L? �? �Lt|hi** E�bbe� ��ihi �?_���_�@*t �@�i _�gihi?|�@|i_

Thiuihi?Uit uLh *i�t�hi� � ��}�ih t|@?_@h_ Lu |i@U��?} �@t |�i UL?ti^�i?Ui

|�@| tL4i t|�_i?|t ��** U�LLti ?L| |L t@|�tu) |�i t|@?_@h_�

�M��L�t*) |�i @}}hi}@|i u@�*�hi h@|i �t L?i _iU�t��i u@U|Lh ��i? _i|ih�

4�?�?} |�i i�U�i?U) Lu |�i tU�LL* t)t|i4� A�i 4@�? hit�*|t Lu |��t T@Tih

@hi @t uL**L�tG �u |�i ThLM@M�*�|) Lu u@�*�hi _iTi?_t �? @ *�?i@h u@t��L? L? |�i

_�gihi?Ui Mi|�ii? |�i �?_���_�@*<t @M�*�|) @?_ @�ih@}i @M�*�|) �? tU�LL*c |�i

@}}hi}@|i u@�*�hi h@|i ��** ?L| Mi UL?|�?}i?| L? |�i tU�LL* t)t|i4� ��LLt�?}

@ UL4Thi�i?t��i tU�LL* t)t|i4 h@|�ih |�@? @ ��ih@hU��U@* t)t|i4 hi_�Uit |�i

u@�*�hi h@|i Lu 4Lhi |@*i?|i_ �?_���_�@*t M�| �?Uhi@tit |�i u@�*�hi h@|i Lu *itt

|@*i?|i_ �?_���_�@*t� B��i? |�@| |�i L�|T�| *Ltt U@�ti_ M) u@�*�hi �? tU�LL*

�t ��}�ih uLh 4Lhi |@*i?|i_ �?_���_�@*tc |�i UL4Thi�i?t��i tU�LL* t)t|i4 �t

}i?ih@**) @ttLU�@|i_ ��|� @ ��}�ih |L|@* L�|T�|�

2



2 A�i 4L_i*
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@tt�4i |�@| Y�
Yw

: f @?_ Y�
Y.

: f� Oi?Uic |@*i?| 4@||iht @?_ T�M*�U i Ti?�

_�|�hi �t ThL_�U|��i� �LhiL�ihc Y
2�

Y.2
	 f �?_�U@|it _�4�?�t��?} hi|�h?t |L

T�M*�U i Ti?_�|�hi� W| �t @tt�4i_ |�@| Y�
Y7w

� f� A�i TLtt�M�*�|) Y�
Y7w

: f

U@T|�hit @ Tiih }hL�T igiU|� �? �?_���_�@* ��|� @M�*�|) w u@Uit @ ThLM@�

M�*�|) Lu u@�*�hi ,E7wM � w� �? |�i ��}�ih tU�LL* ��ihi ,� : f� A��t �4T*�it

|�@| 4Lhi |@*i?|i_ �?_���_�@*t t�L� @ ��}�ih ThLTi?t�|) Lu UL4T*i|�?} |�i

��}�ih tU�LL*� �L?�ihti*)c @ ��}�ih 4i@? @M�*�|) �? U*@tt h@�tit i_�U@|�L?@*

t|@?_@h_t ��|� |�i UL?ti^�i?Ui Lu @ ��}�ih h�t! Lu u@�*�hi�

�L|i |�@| i�i? t|�_i?|t ��|� |�i ��}�it| @M�*�|) 4@) u@Ui @ TLt�|��i ThLM�

@M�*�|) Lu u@�*�hi� A�i h�t! Lu u@�*�hi U@? Mi �?|ihThi|i_ �? |�L _�gihi?| �@)t�

6�ht|c u@�*�hi @?_ t�UUitt 4@) Mi @giU|i_ M) �_�Lt)?Uh@|�U t|LU�@t|�U i�i?|t

@| i @4�?@|�L? _@|it� 5iUL?_c |�ihi 4@) i �t| @ _�t|h�M�|�L? Lu Thiuihi?Uit

uLh *i�t�hi @4L?} �?_���_�@*t� W? |�i *@||ih U@tic t|�_i?|t ��|� @ t|hL?} Thiu�

ihi?Ui uLh *i�t�hi ��** ?L| i ih| |�i igLh| *i�i* ?iUitt@h) |L t@|�tu) |�i i_��

U@|�L?@* t|@?_@h_� �L|� i T*@?@|�L?t t�}}it| |�@| |�i u@�*�hi h@|i �?Uhi@tit

�? @M�*�|) �? @ t|h�U|*) 4L?L|L?L�t u@t��L?�

A�Lti ��L _L ?L| t�UUii_ ��** �@�i |�i ThL_�U|���|) �fc ��ihi �f �

�Efcfc f� �L*_t� W? L|�ih �Lh_tc UL4T*i|�L? Lu tU�LL* @*�@)t �?Uhi@tit ThL�

_�U|���|)� 6Lh t�4T*�U�|)c |�i ThL_�U|���|) Lu @ _hLTL�| �t @ UL?t|@?|�

�| |�i *L�ih tU�LL*c i Ti?_�|�hi Tih t|�_i?| �t .u @?_ @�ih@}i |@*i?| �t
7wu� �hL_�U|���|) @u|ih @ UL4T*i|i_ |ih4 @| |�i *L�ih tU�LL* �t hiThiti?|i_ M)

�Ewc.uc 7wu�� A�i ThLM@M�*�|) Lu u@�*�hi �t }��i? M) ,E7wu � w�� 5�?Ui 7wM : 7wu

�



��** @*�@)t �L*_c |�i u@�*�hi ThLM@M�*�|) �? |�i ��}�ih tU�LL* i Uii_t |�i ULh�

hitTL?_�?} h@|i �? |�i *L�ih tU�LL* uLh @? �?_���_�@* ��|� }��i? @M�*�|) *i�i*

w� �hL_�U|���|) �? U@ti Lu u@�*�hi �t �f @}@�?� A�i |L|@* ?�4Mih Lu t|�_i?|t

�t ?Lh4@*�3i_ |L �?�|)� Oi?Uic i TiU|i_ ThL_�U|���|) �?_ih @ ��ih@hU��U@*

tU�LL* t)t|i4 U@? Mi �h�||i? @t

T� '

]
�

f

sEw��Ew�
k
d� � ,E7wM � w�o�Ewc.M c 7wM� n ,E7wM � w��f

l
_w E��

n

]
�

f

sEw�d� � �Ew�o

�

k
d�� ,E7wu � w�o�Ewc.uc 7wu� n ,E7wu � w��f

l
_w�

A�i M�_}i| i^�@|�L? �t

. ' .M

]
�

f

sEw��Ew�_w n .u

]
�

f

sEw�d�� �Ew�o_wc E2�

��ihi . _i?L|it |L|@* i Ti?_�|�hi� �tt�4�?} |�@| *�4.<f
Y�
Y.

'4 }�@h@?�

|iit @? �?|ih�Lh tL*�|�L? ��|� hitTiU| |L .M @?_ .u� 5�Mt|�|�|�?} uLh .u uhL4

E2�c @?_ LT|�4�3�?} T� ��|� hitTiU| |L .M c )�i*_t |�i �ht|�Lh_ih UL?_�|�L?

YT�

Y.M

'

]
�

f

sEw��Ew�d�� ,E7wM � w�o
Y�Ewc.M c 7wM�

Y.M

_w E��

�

U
�

f
sEw��Ew�_wU

�

f
sEw�d�� �Ew�o_w

�

]
�

f

sEw�d�� �Ew�od� � ,E7wu � w�o
Y�Ewc.uc 7wu�

Y.u

_w

' f�

A��t �t i^���@*i?| |L

U
�

f
sEw��Ew�d�� ,E7wM � w�o

Y�Ewc.M c 7wM�
Y.M

_wU
�

f
s Ew��Ew�_w

'

U
�

f
sEw�d�� �Ew�od�� ,E7wu � w�o

Y�Ewc.uc 7wu�
Y.u

_wU
�

f
sEw�d� � �Ew�o_w

�

e



A�i LT|�4@*�|) UL?_�|�L? t|@|it |�@| tTi?_�?} L?i @__�|�L?@* _L**@h �?

i�|�ih tU�LL* ��** *i@_ |L |�i t@4i �?Uhi@ti �? |L|@* �?UL4i� A�i ^�it|�L?

��i|�ih .M ��** i Uii_ Lh u@** t�Lh| Lu .u _iTi?_t ML|� L? ThLTih|�it Lu

|�i ��4@? U@T�|@* ThL_�U|�L? u�?U|�L? @?_ L? @�ih@}i u@�*�hi h@|it �? |�i

hitTiU|��i tU�LL*t� 6Lh i @4T*ic �u |�i u�?U|�L? � i ��M�|t @__�|��i tiT@h@�

M�*�|)c @?_ �u |�i @�ih@}i u@�*�hi h@|i �? |�i *L�ih tU�LL* �t t4@**ih |�@? �?

|�i ��}�ih tU�LL*c |�i? .u ��** i Uii_ .M � �? |�i L|�ih �@?_c �u @�ih@}i

u@�*�hi h@|it @hi �_i?|�U@*c i Ti?_�|�hi Tih T�T�* �? |�i *L�ih tU�LL* ��** u@**

t�Lh| Lu |�i ULhhitTL?_�?} @4L�?| �? |�i ��}�ih tU�LL* t�L�*_ Y2�
Y.Yw

� f

@?_ Y2�
Y.Y7w

: f �L*_�

N?_ih @ UL4Thi�i?t��i tU�LL* t)t|i4c t|�_i?|t ��|� @M�*�|) w @U��i�i |�i

ThL_�U|���|) �Ewc.c 7w� ��|� t�UUitt ThLM@M�*�|) ��,E7w�w�� W? U@ti Lu u@�*�hic

@ ThL_�U|���|) Lu �f �t |�i L�|UL4i @}@�?� , TiU|i_ ThL_�U|���|) U@? |�i?

Mi �h�||i? @t

TS '

]
�

f

sEw�
k
d� � ,E7w � w�o�Ewc.c 7w� n ,E7w � w��f

l
_w� Ee�

� 6@�*�hi h@|it @?_ i�U�i?U)

5�?Ui _hLTL�|t U@? U@�ti t�Mt|@?|�@* *Lttit �? ThL_�U|���|)c �| �t @? �?|ihit|�?}

^�it|�L? ���U� tU�LL* t)t|i4 �?_�Uit |�i ��}�ih |L|@* u@�*�hi h@|i� �M��L�t*)c

@ t|�_i?| @||i?_�?} |�i ��}�ih tU�LL* ��** u@Ui @ ��}�ih h�t! Lu u@�*�hi |�@?

�?_ih |�i UL4Thi�i?t��i tU�LL* t)t|i4� Wu t�i �@t Mii? ti?| |L |�i *L�ih

tU�LL* �?t|i@_c |�i LTTLt�|i �L*_t�

�hLTLt�|�L? � t|@|it |�@| |�i |�L tU�LL* t)t|i4t }i?ih@|i @? �_i?|�U@*

?�4Mih Lu _hLTL�|t t�L�*_ |�i u@�*�hi u�?U|�L? , Mi *�?i@h�

�hLTLt�|�L? � Wu |�i u@�*�hi u�?U|�L? , �t *�?i@hc |�i @}}hi}@|i u@�*�hi h@|it

@hi �_i?|�U@* �?_ih ML|� tU�LL* t)t|i4t�

�hLLuG wi| } _i?L|i |�i _�gihi?Ui Mi|�ii? |�i @}}hi}@|i u@�*�hi h@|i �?�

_ih |�i UL4Thi�i?t��i tU�LL* t)t|i4 @?_ |�i ULhhitTL?_�?} h@|i �?_ih |�i

��ih@hU��U@* t)t|i4� A��tc

} '

]
�

f

s Ew�
k
�Ew�d,E7w � w�� ,E7wM � w�o ED�

nE�� �Ew��d,E7w � w�� ,E7wu � w�o
l
_w�

D



Wu |�i u@�*�hi u�?U|�L? �t *�?i@hc |�i?

,E7w � w�� ,E7w� � w� ' ,E7w � 7w��� ,Ef�

��|� � 5 iMcuj �L*_t� A��t �4T*�it

} ' ,E7w � 7wM�

]
�

f

sEw��Ew�_w n ,E7w � 7wu�

]
�

f

s Ew�d� � �Ew�o_w � ,Ef�

' K
k
7w �

k
7wM

]
�

f

sEw��Ew�_w n 7wu

]
�

f

sEw�d�� �Ew�o_w
ll

' f

��ihi ,E%� ' @n K% ��|� TLt�|��i UL?t|@?| ULi�U�i?|t @ @?_ K� �

5�L�*_ |�i u@�*�hi u�?U|�L? Mi t|h�U|*) UL?�i c �| U@??L| Mi t@�_ ���U�

t)t|i4 ThL_�Uit |�i *L�ih @}}hi}@|i u@�*�hi h@|i� A�i @?t�ih |L |��t ^�it|�L?

4@�?*) _iTi?_t L? |�i ^�@*�|) Lu |�i |it|� `��*i �?_���_�@*t ��|� *L� @M�*�|)

��** }i?ih@**) Mi?i�| uhL4 |�i ��ih@hU��U@* t)t|i4 �u |�i) i U*�t��i*) @||i?_

|�i *L�ih tU�LL* _�i |L |�i *L�ih @U@_i4�U *i�i*c *Lttit uhL4 ti?_�?} |�i

�hL?} t|�_i?|t |L |�i ��}�ih tU�LL* 4@) Mi t�Mt|@?|�@* @?_ L�ihUL4Ti?t@|i

|�i }@�?t�

�L?t�_ih |�i uL**L��?} t�4T*i i @4T*iG 5�TTLti |�ihi @hi L?*) |�L @M�*�|)

*i�i*tc f @?_ �� O@*u Lu @** T�T�*t �@�i *L� @M�*�|) Ew ' f�c @?_ �@*u Lu @**

T�T�*t @hi |@*i?|i_ Ew ' ��� �i@? @M�*�|) �t �%2c �4T*)�?} @ u@�*�hi h@|i Lu
�
2
d,E�

2
� n ,E��

2
�o �?_ih |�i UL4Thi�i?t��i tU�LL* t)t|i4� 5�L�*_ |�i |it|

�?_ih |�i ��ih@hU��U@* t)t|i4 Mi TihuiU|c @** T�T�*t ��|� ��}� @M�*�|) @hi ti?|

|L |�i ��}�ih tU�LL*c ���*i |�i L|�iht ��** @||i?_ |�i *L�ih tU�LL*� A�i

u@�*�hi h@|i ��** |�i? Mi ,Ef�� A��t u@�*�hi ThLM@M�*�|) 4�t| u@** t�Lh| Lu |�i

ULhhitTL?_�?} h@|i �?_ih |�i UL4Thi�i?t��i t)t|i4 M) |�i _i�?�|�L? Lu @

t|h�U|*) UL?�i u�?U|�L?� �L� UL?t�_ih |�i U@ti ��ihi @** |@*i?|i_ �?_���_�@*t

@hi ti?| |L |�i ��}�ih tU�LL*c ���*i �@*u Lu |�Lti ��|� *L� @M�*�|) @hi @*tL

ti*iU|i_ uLh |��t tU�LL*� ��ih@}i @M�*�|) �? |�i ��}�ih tU�LL* |�i? @4L�?|t |L

2*�c �4T*)�?} @? @}}hi}@|i u@�*�hi h@|i Lu �
e
,Ef�n �

e
,E2
�
�n �

2
,E��

�
�� ��LLt�?}

@ t��U�i?|*) *@h}i �@*�i uLh ,E2
�
� i?t�hit |�@| |��t u@�*�hi ThLM@M�*�|) U@? Mi

��}�ih |�@? �?_ih |�i UL4Thi�i?t��i t)t|i4�

A�h?�?} ?L� |L |�i ThLM*i4 ���U� tU�LL* t)t|i4 *i@_t |L @ ��}�ih i �

TiU|i_ |L|@* �?UL4ic �i U@??L| i TiU| |�@| @ �?�^�i @?t�ih i �t|t� OL�i�ihc

�hLTLt�|�L? 2 �?_�U@|it |�@| |�i UL4Thi�i?t��i tU�LL* t)t|i4 �@t @ U*i@h @_�

�@?|@}i�

S



�hLTLt�|�L? 2 Wu |�ihi �t ?L Tiih }hL�T igiU|c |�i u@�*�hi u�?U|�L? �t *�?i@hc

@?_ |�i �@}i u�?U|�L? i ��M�|t @__�|��i tiT@h@M�*�|)c |�i? @ UL4Thi�i?t��i

tU�LL* t)t|i4 )�i*_t @ ��}�ih L�|T�| |�@? @ ��ih@hU��U@* tU�LL* t)t|i4�

�hLLuG #�i |L �hLTLt�|�L? �c @ *�?i@h u@�*�hi u�?U|�L? �4T*�it �_i?|�U@* |L|@*

u@�*�hi h@|it� �L?t�_ih |�i _�gihi?Ui Mi|�ii? @�ih@}i u@�*�hi h@|it uLh tL4i

|)Ti wc

(Ew� ' �Ew�,E7wM � w� n E�� �Ew��,E7wu � w�� ,E7w � w� ES�

#�gihi?|�@|�?} ES� ��|� hitTiU| |L w )�i*_t

_(

_w
' ��Ew�d,E7wu � w�� ,E7wM � w�o 	 f� E.�

�** L|�ih |ih4t U@?Ui* L�| t�?Ui ,� �t @ UL?t|@?|� W| uL**L�t |�@| @ �?�^�i
	w 5 Efc �� i �t|tc ��ihi |�i u@�*�hi h@|i �t ��}�ih �? |�i UL4Thi�i?t��i t)t|i4

uLh |)Tit w 5 dfc 	w�c ���*i �| �t ��}�ih uLh |)Tit w 5 E	wc �o �? |�i ��ih@hU��U@*

t)t|i4� � *�?i@h u@�*�hi u�?U|�L? �4T*�it |�@| |�i @�ih@}i u@�*�hi h@|i ��**

@*�@)t Mi i^�@* |L ,Ef� �? i@U� tU�LL*� B��i? |�@| |�i �@}i u�?U|�L? i ��M�|t

@__�|��i tiTih@M�*�|) �? w @?_ .c |�i LT|�4@*�|) UL?_�|�L? E�� |�i? hi^��hit

.M ' .u ' .� A��tc i Ti?_�|�hi Tih T�T�* �t |�i t@4i �? i@U� tU�LL*� W?

|�i @Mti?Ui Lu Tiih }hL�T igiU|tc ?i| L�|T�| *Lttit _�i |L t��|U��?} |L |�i

��ih@hU��U@* t)t|i4 @4L�?| |L

]
�

f

s Ew�d�Ew�,E7wM � w� n E� � �Ew��,E7wu � w�� ,E7w � w�od�Ewc.���fo_w�

A��t i Thitt�L? �t TLt�|��i t�?Ui

�

] 	w

f

sEw�d�Ew�,E7wM � w�� E� � �Ew��,E7wu � w�� ,E7w � w�o_w

'

]
�

	w

sEw�d�Ew�,E7wM � w�� E�� �Ew��,E7wu � w�� ,E7w � w�o_w : f

@?_ Y�
Yw

: f �L*_� �

A�i hit�*| �t i@t�*) �?_iht|LL_� ��LLt�?} |�i ��ih@hU��U@* tU�LL* t)t|i4

h@|�ih |�@? |�i UL4Thi�i?t��i tU�LL* t)t|i4 hi_�Uit u@�*�hi h@|it Lu *itt

.



|@*i?|i_ �?_���_�@*t M�| �?Uhi@tit |�i u@�*�hi h@|it Lu 4Lhi |@*i?|i_ �?_���_�

�@*t� 5�?Uic �L�i�ihc ThL_�U|���|) *Lttit �? U@ti Lu u@�*�hi @hi *@h}ih uLh 4Lhi

|@*i?|i_ �?_���_�@*tc |��t U�@?}i �t @ttLU�@|i_ ��|� @ *L�ih L�|T�|�

`��*i �hLTLt�|�L? 2 �@t Mii? _ih��i_ �?_ih tL4i��@| hit|h�U|��i UL?�

_�|�L?tc �| LM��L�t*) @*tL �L*_t �u L?*) t*�}�| 4L_��U@|�L?t @hi �?|hL_�Ui_�

A�ihiuLhic i�i? �u @ 4L_ih@|i Tiih }hL�T igiU| i �t|tc �Lh!�?} t|hL?}ih uLh

4Lhi |@*i?|i_ �?_���_�@*tc |�i UL4Thi�i?t��i tU�LL* t)t|i4 U@? t|�** *i@_ |L

@ ��}�ih L�|T�|� 6�h|�ih4Lhic i�i? �u i Ti?_�|�hi �t 4Lhi ThL_�U|��i ��i?

Mi�?} tTi?| L? ��}��@M�*�|) t|�_i?|tc @ UL4Thi�i?t��i tU�LL* t)t|i4 4@)

t|�** Mi Thiuih@M*i� Oi?Uic |�i hit�*| ��** �L*_ uLh @ hi*@|��i*) ��_i h@?}i Lu

T@h@4i|iht�

�u UL�htic |�i h@?!�Lh_ih Lu tU�LL* t)t|i4t U@? Mi hi�ihti_ �u i�|�ih t|hL?}

Tiih }hL�T igiU|t Lh L|�ih |)Tit Lu t|hL?} UL4T*i4i?|@h�|�it �? ��4@? U@T�|@*

ThL_�U|�L? i �t|�

e �L?U*�_�?} hi4@h!t
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