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-Zh wkdqn wkh Lqwhuqdwlrqdo Irrg Srolf| Uhvhdufk Lqvwlwxwh +LISUL, dqg SURJUHVD iru

pdnlqj wkh gdwd xvhg lq wklv vwxg| dydlodeoh1 Zh duh hvshfldoo| judwhixo wr Prqlfd Rud}r/ Gdqlho

Khuqdqgh}/ dqg Vxvdq Sdunhu iru khos lq dqvzhulqj txhvwlrqv derxw wkh gdwd1 Zh dovr wkdqn

Dqqh Fdvh/ Zlooldp Furfnhww/ Dqjxv Ghdwrq/ Er Krqruh/ Dodq Nuxhjhu/ Fkulvwlqd Sd{vrq/

Urehuw Zloolv/ Nhq Zroslq dqg sduwlflsdqwv dw vhplqduv dw Sulqfhwrq dqg dw wkh QEHU Lqwhu0

Dphulfdq Vhplqdu rq Hfrqrplfv lq Frvwd Ulfd/ Qryhpehu/ 5333 iru khosixo frpphqwv1 Wklv

sdshu lv sduw ri wkh LISUL SURJUHVD Hydoxdwlrq Surmhfw1 Wrgg*v sduwlflsdwlrq lq wklv surmhfw

zdv ixqghg lq sduw e| d judqw iurp wkh Xqlyhuvlw| ri Shqqv|oydqld Uhvhdufk Irxqgdwlrq1 Wkh

dxwkruv pd| eh frqwdfwhg wkurxjk hpdlo dw mehkupdqChfrq1vdv1xshqq1hgx/ svqjswCdro1frp/

ru shwudCdwkhqd1vdv1xshqq1hgx ru dw Xqlyhuvlw| ri Shqqv|oydqld/ 493 PfQhlo Exloglqj/ 6:4;
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�+�B+,55W�B AO+�NBO �+�B+,5�G �� W����A
�55,55�,�A �6 � 5�O��w 5N�5W#v ,j�,+W�,�A8

�Mt|h@U|

� ?i� @?|��TL�ih|) ThL}h@4 �? �i �ULc �+�B+,5�c ThL��_it 4L?i|@h) |h@?tuiht

|L u@4�*�it |�@| @hi UL?|�?}i?| �TL? |�i�h U��*_hi?<t hi}�*@h @||i?_@?Ui @| tU�LL*� A�i

Mi?i�| *i�i*t @hi �?|i?_i_ |L Lgti| |�i LTTLh|�?�|) ULt|t Lu ?L| ti?_�?} U��*_hi? |L tU�LL*

@?_ �@h) ��|� |�i }h@_i *i�i* @?_ }i?_ih Lu |�i U��*_� A�i �?�|�@* T�@ti Lu |�i ThL}h@4

�@t �4T*i4i?|i_ @t @ h@?_L4�3i_ tLU�@* i Tih�4i?|�

A��t T@Tih �tit @ �@h!L� tU�LL*�?} |h@?t�|�L? 4L_i* @TT*�i_ |L |�i i Tih�4i?|@*

_@|@ |L @ttitt |�i �4T@U| Lu |�i i_�U@|�L?@* t�Mt�_) ThL}h@4 @*L?} ti�ih@* _�4i?t�L?tc

�?U*�_�?} igiU|t L? �?�|�@* @}it Lu tU�LL* i?|h)c _hLTL�| h@|itc }h@_i hiTi|�|�L? h@|itc @?_

tU�LL* hii?|h) h@|it� A�i �?_�?}t t�L� |�@| |�i ThL}h@4 igiU|��i*) hi_�Uit _hLT�L�|

h@|it @?_ u@U�*�|@|it ThL}hitt�L? |�hL�}� |�i }h@_itc T@h|�U�*@h*) _�h�?} |�i |h@?t�|�L?

uhL4 Th�4@h) |L tiUL?_@h) tU�LL*� +it�*|t M@ti_ L? @ t�4�*@|�L? i�@*�@|�?} |�i igiU|t

Lu *L?}ih |ih4t Lu i TLt�hi |L |�i ThL}h@4 �?_�U@|i |�@| �u U��*_hi? �ihi |L T@h|�U�T@|i

�? |�i ThL}h@4 Mi|�ii? @}it S |L �ec |�i) �L�*_ i Tih�i?Ui @? �?Uhi@ti Lu f�S )i@ht �?

@�ih@}i i_�U@|�L?@* @||@�?4i?| *i�i*t )i@ht @?_ @? �?Uhi@ti Lu �bI �? |�i TihUi?|@}i Lu

U��*_hi? @||i?_�?} ��?�Lh tiUL?_@h) tU�LL*�



�� W?|hL_�U|�L?

W?Uhi@t�?} ��4@? U@T�|@* �?�it|4i?|t �? U��*_hi? �t UL?t�_ihi_ |L Mi @4L?} |�i 4Lt| iu�

uiU|��i �@)t Lu i?UL�h@}�?} }hL�|� @?_ Lu @**i��@|�?} TL�ih|) �? _i�i*LT�?} UL�?|h�it� AL

t|�4�*@|i t�U� �?�it|4i?|tc 4@?) }L�ih?4i?|t �? w@|�? �4ih�U@ @?_ �t�@ �@�i �?�|�@|i_

ThL}h@4t |�@| ThL��_i �?@?U�@* �?Ui?|��it uLh u@4�*�it |L ti?_ |�i�h U��*_hi? |L tU�LL*��

A��t T@Tih i�@*�@|it |�i igiU|t Lu @ hi*@|��i*) ?i�c *@h}i�tU@*i @?|��TL�ih|) @?_ ��4@?

hitL�hUi ThL}h@4 �? �i �ULc U@**i_ �+�B+,5�c |�@| ThL��_it @�_ |L @TThL �4@|i*) 2�S

4�**�L? TLLh u@4�*�it�2 A�iti u@4�*�it hiThiti?| @ML�| efI Lu h�h@* u@4�*�it @?_ �fI Lu

@** u@4�*�it *���?} �? �i �UL� �+�B+,5� LTih@|it �? L�ih Dfcfff *LU@*�|�it �? �� t|@|itc

��|� @? @??�@* M�_}i| Lu @TThL �4@|i*) � M�**�L? _L**@ht�� � 4@�Lh }L@* Lu |�i ThL}h@4

�t |L i?t�hi |�@| �L�ti�L*_t �@�i t��U�i?| 4i@?t @?_ hitL�hUit @�@�*@M*i tL |�@| |�i�h

U��*_hi? U@? UL4T*i|i M@t�U i_�U@|�L?�

�? �4TLh|@?| UL4TL?i?| Lu �+�B+,5� �t |�i ThL��t�L? Lu |h@?tuih T@)4i?|t |L

u@4�*�it |�@| @hi UL?|�?}i?| �TL? |�i�h U��*_hi? hi}�*@h*) @||i?_�?} tU�LL*� A�i |h@?t�

uiht @hi �?|i?_i_ |L @*|ih |�i Th��@|i �?Ui?|��it |L �?�it| �? i_�U@|�L? M) Lgti||�?} |�i

LTTLh|�?�|) ULt| Lu ?L| ti?_�?} U��*_hi? |L tU�LL*� W? hiUL}?�|�L? Lu |�i u@U| |�@| L*_ih

U��*_hi? @hi 4Lhi *�!i*) |L i?}@}i �? u@4�*) Lh L�|t�_i �Lh!c |�i |h@?tuih @4L�?| �@h�it

��|� |�i U��*_<t }h@_i *i�i* @?_ �t }hi@|it| uLh U��*_hi? �? tiUL?_@h) tU�LL*� A�i Mi?i�|

*i�i* �t @*tL t*�}�|*) ��}�ih uLh ui4@*i U��*_hi? ��L |h@_�|�L?@**) �@�i *L�ih tiUL?_@h)

tU�LL* i?hL**4i?| *i�i*t�e W? @__�|�L? |L i_�U@|�L?@* t�Mt�_�itc |�i �+�B+,5� ThL�

}h@4 @*tL ThL��_it 4L?i|@h) @�_ uLh TLLh u@4�*�it @?_ ?�|h�|�L?@* t�TT*i4i?|t uLh |�i�h

�?u@?|t @?_ t4@** U��*_hi? |�@| @hi ?L| UL?|�?}i?| L? tU�LL*�?}�D W? |L|@*c |�i Mi?i�|t

|�@| u@4�*�it hiUi��i |�hL�}� �+�B+,5� @hi Lu|i? t�Mt|@?|�@* hi*@|��i |L |�i�h �?UL4i

*i�i*t� A�i @�ih@}i |L|@* U@t� |h@?tuih �t N5 mDD Tih 4L?|�c ���U� hiThiti?|t L�ih @

4Iru h{dpsoh/ vxfk surjudpv h{lvw lq Edqjodghvk/ Sdnlvwdq/ Dujhqwlqd/ Fkloh/ Frorpeld/ Eud}lo/

Qlfdudjxd/ dqg Krqgxudv1
5Wkh surjudp zdv lqwurgxfhg lq 4<<:1 SURJUHVD vwdqgv iru Surjudpd gh Hgxfdflrq/ Vdoxg/ |

Dolphqwdflrq1
6Vhh Jrph} gh Ohrq dqg Sdunhu +5333,/ Frdg| +5333, dqg vhfwlrq 6 ri wklv sdshu iru pruh lqirupdwlrq

rq surjudp fryhudjh1
7Vhh Wdeoh 4 iru d vfkhgxoh ri krz ehqh�w dprxqwv ydu| e| fklog judgh dqg jhqghu1
8Vrph ri wklv dlg lv frqwlqjhqw rq ylvlwlqj d khdowk folqlf1

�



�u|� Lu |�i @�ih@}i u@4�*) �?UL4i� E5!L��@t @?_ �@h!ihc 2fff�

6Lh |�i T�hTLtit Lu i�@*�@|�L?c |�i �?�|�@* T�@ti Lu �+�B+,5� �@t �4T*i4i?|i_ @t

@ h@?_L4�3i_ tLU�@* i Tih�4i?|c �? ���U� DfS h�h@* ��**@}it �ihi h@?_L4*) @tt�}?i_ |L

i�|�ih T@h|�U�T@|i �? |�i ThL}h@4 Lh |L tih�i @t UL?|hL*t� +@?_L4�3@|�L?c �?_ih �_i@*

UL?_�|�L?tc @**L�t 4i@? ThL}h@4 �4T@U|t |L Mi @ttitti_ |�hL�}� t�4T*i UL4T@h�tL?t Lu

L�|UL4it uLh |�i |hi@|4i?| @?_ UL?|hL* }hL�Tt� 5U��*|3 E2fff@c 2fffMc 2fffU� �?�it|��

}@|it |�i ThL}h@4<t �4T@U| L? tU�LL* i?hL**4i?| @?_ @||i?_@?Ui h@|it @?_ �?_t t�}?���

U@?| �4T@U|t L? i?hL**4i?|c T@h|�U�*@h*) uLh |�i �ht| )i@h Lu ��?�Lh tiUL?_@h) tU�LL* E.|�

}h@_i�c ���U� �4T*) �?Uhi@ti_ tU�LL*�?} L? @�ih@}i Lu @ML�| f�e }h@_it uLh TLLh U��*_hi?

_�i |L |�i ThL}h@4 E@ML�| f�D uLh }�h*t @?_ f�� uLh ML)t��

A��t T@Tih ThL��_it @ _�t@}}hi}@|i_ @ttitt4i?| Lu |�i �4T@U|t Lu �+�B+,5� L?

i_�U@|�L?� 5TiU��U@**)c L�h @�4 �t |L �?_iht|@?_ �L� |�i ThL}h@4 @giU|t E�� @}it Lu

tU�LL* 4@|h�U�*@|�L?c E��� }h@_i hiTi|�|�L? h@|it @| i@U� @}i @?_ }h@_ic E���� _hLTL�| h@|itc

@?_ E��� tU�LL* hii?|h) h@|it @4L?} _hLTL�|t� AL _�t|�?}��t� i4T�h�U@**) @4L?} |�iti

tiT@h@|i �4T@U|tc �i �ti @ �@h!L� tU�LL*�?} |h@?t�|�L? 4L_i*� 5�4�*@h t|@|�t|�U@* 4L_i*t

|�@| �@�i Mii? �ti_ �? ML|� |�i tLU�L*L}) @?_ iUL?L4�Ut *�|ih@|�hitc �t�@**) �? t|�_)�?}

|�i �?��i?Ui Lu u@4�*) M@U!}hL�?_ L? tU�LL*�?} @?_ ?L| �? i @4�?�?} |�i igiU|t Lu tLU�@*

ThL}h@4t� E5ii OiU!4@? @?_ �@4ihL?c �bbHc uLh @ hiUi?| _�tU�tt�L? Lu |�i tU�LL*�?}

|h@?t�|�L? 4L_i* @?_ Lu �|t �ti �? iUL?L4�Ut @?_ tLU�L*L})�� A��t T@Tih @*tL i @4�?it

��i|�ih ThL}h@4 igiU|t _�gih M) }i?_ih @?_ M) U��*_hi?<t ThLTi?t�|�it |L @||i?_ tU�LL*
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A'� |�i it|�4@|i_

|h@?t�|�L? 4@|h� uLh |hi@|4i?| }hL�T U��*_hi? Lu @}i @� 	s@
A'� _i?L|it |�i ULhhitTL?_�?}

�iU|Lh Lu t|@|i ThLTLh|�L?tc it|�4@|i_ M) t@4T*i ThLTLh|�L?t� 	�@
A'f @?_

	s@
A'f _i?L|i |�i

@?@*L}L�t LM�iU|t uLh |�i UL?|hL* }hL�T�

2�2� ,t|�4@|�?} �hL}h@4 W4T@U|t

2�2��� �?i�)i@h �4T@U|t

A�i t�Lh|�h�?c L?i�)i@h i Tih�4i?|@* �4T@U| Lu |�i ThL}h@4 L? U��*_hi? Lu @ }��i? @}i @

U@? Mi @ttitti_ M) UL4T@h�?} |�i @}i�tTiU��U |h@?t�|�L? 4@|h� it|�4@|i_ uLh |hi@|4i?|t

@?_ UL?|hL*tG

	�@
A'� � 	�@

A'f�

A��t UL4T@h�tL? �t �?uLh4@|��i L? �L� t�Lh|�|ih4 T@h|�U�T@|�L? �? |�i ThL}h@4 @u�

uiU|t @}it Lu 4@|h�U�*@|�L?c }h@_i ThL}hitt�L?c _hLTT�?} L�| @?_ tU�LL* hii?|h) E@4L?}

_hLTL�|t� @| i@U� @}i�

�i@htL? U���t^�@hi_ |it|t U@? Mi �ti_ |L |it| uLh ��i|�ih LMtih�i_ |hi@|4i?| @?_

UL?|hL* _�gihi?Uit @hi t|@|�t|�U@**) t�}?��U@?|� W? |�i i4T�h�U@* �Lh!c �i TihuLh4 |�L

!�?_t Lu |it|tG E@� |it|t Lu |�i i^���@*i?Ui Mi|�ii? |�i |hi@|4i?| @?_ UL?|hL* |h@?t�|�L?

4@|h�Uit @?_ EM� |it|t Lu i^���@*i?Ui Mi|�ii? |�i �?_���_�@* UL*�4?t Lu |�i 4@|h�Uit�

A�i |it| t|@|�t|�U uLh |it|�?} i^���@*i?Ui Mi|�ii? |�L 4@|h�Uit EuLh A ' � @?_ uLh A ' f�

�t }��i? M)G

[
AMtfc��

[
ocS

EeR@AcocS � eR@ocS�2eR@ocS q �2E�S�o ��S ��~�

��ihi oc S _i?L|it |�i h|� hL� @?_ U|� UL*�4?� �o @?_ �S _i?L|i |�i ?�4Mih Lu hL�t @?_

UL*�4?t Lu |�i |h@?t�|�L? 4@|h�Uitc hitTiU|��i*)� �~ _i?L|it |�i ?�4Mih Lu i*i4i?|t ti|

i^�@* |L 3ihL� eR@AcoccS @hi |�i |h@?t�|�L? ThLM@M�*�|�it it|�4@|i_ UL?_�|�L?@* L? |hi@|4i?|

t|@|�tc Ac @?_ eR@ocS |�i ThLM@M�*�|�it it|�4@|i_ �?UL?_�|�L?@**) E��i� UL4M�?�?} |�i |hi@|�

4i?| @?_ UL?|hL* _@|@�� A�i �i@htL? |it| UL4T@hit |�i UL?_�|�L?@* @?_ �?UL?_�|�L?@*

|h@?t�|�L? ThLM@M�*�|�itc ���U� �L�*_ Mi i TiU|i_ |L Mi i^�@* �u |hi@|4i?| �@_ ?L igiU|�

S



2��� 5�4�*@|�?} |�i W4T@U| Lu wL?}ih Aih4 , TLt�hi |L |�i �hL}h@4

W? @__�|�L? |L i�@*�@|�?} |�i t�Lh|�|ih4 �4T@U| Lu |�i ThL}h@4c �i @hi �?|ihit|i_ �?

|�i igiU|t Lu *L?}ih�|ih4 T@h|�U�T@|�L?� A��tc �? u@U|c �t Lu }hi@|ih �?|ihit| |�@? |�i

t�Lh|�h�? ThL}h@4 �4T@U| MiU@�ti |�i TL*�U) U�@?}i Mi�?} UL?t�_ihi_ �t |�@| Lu 4@!�?}

�+�B+,5� @ Tih4@?i?| ThL}h@4� OL�i�ihc MiU@�ti U��*_hi? �? L�h _@|@ti| @hi LM�

tih�i_ uLh @| 4Lt| |�L )i@ht @u|ih ThL}h@4 �?�|�@|�L?c �i *@U! |�i _@|@ |�@| �L�*_ @**L�

_�hiU| it|�4@|�L? Lu |�i igiU|t Lu *L?}ih i TLt�hit |L |�i ThL}h@4� @̀�|�?} �?|�* @ UL�Lh|

�@t T@h|�U�T@|i_ �? |�i ThL}h@4 uLh 4@?) )i@ht �L�*_ hi^��hi |LL }hi@| @ _i*@) �? i�@*�

�@|�?} |�i �4T@U| Lu |�i ThL}h@4� A�ihiuLhic �i �?t|i@_ ThLTLti @ t�4�*@|�L? @TThL@U�

|�@| U@? Mi �ti_ |L Thi_�U| |�i igiU|t Lu 4�*|�T*i )i@ht Lu i TLt�hi |L |�i ThL}h@4�

AL t�4�*@|i |�i �4T@U|t uLh @ t)?|�i|�U UL�Lh| uhL4 _@|@ L? @ UhLtt�tiU|�L? ELh @ t�Lh|

T@?i*� Lu U��*_hi? Lu _�gihi?| @}itc �i hi^��hi |�i uL**L��?} @__�|�L?@* @tt�4T|�L?tG

E���� A�i |h@?t�|�L? ThLM@M�*�|�it uLh |�i T@h|�U�T@?| }hL�T @| i@U� @}i L?*) _iTi?_ L?

|�i U��*_<t U�hhi?| }h@_i *i�i* @?_ L? ��i|�ih |�i U��*_ �t U�hhi?|*) T@h|�U�T@|�?}

�? |�i ThL}h@4 @?_ _L ?L| @__�|�L?@**) _iTi?_ L? |�i tU�LL*�?} @?_ ThL}h@4

T@h|�U�T@|�L? ��t|Lh)�

E��2� Ah@?t�|�L? 4@|h�Uit @hi t|@M*i L�ih |�4i EM�| 4@) �@h) M) @}i @t _itUh�Mi_ @ML�i��

�tt�4T|�L? E���� U@? Mi i Thitti_ uLh4@**) @tG

�hEr@n� m r@c A @ ' �c M@� ' �hEr@n� m r@c A @ ' �� E2���

��ihi r@n�A'� @?_ r@A'� @hi |�i tU�LL*�?} *i�i*t @| @}it @n � @?_ @ @?_ ��ihi A @ _i?L|it

T@h|�U�T@|�?} �? |�i ThL}h@4 @| @}i @� M@ �t @ �iU|Lh t�44@h�3�?} |�i u�** tU�LL*�?}

@?_ ThL}h@4 T@h|�U�T@|�L? ��t|Lh) E�T �?|�* @}i @�� �tt�4T|�L? E���� UL�*_ Mi hi*@ i_

|L @**L� |�i |h@?t�|�L? ThLM@M�*�|�it |L _iTi?_ L? |�i ThL}h@4 T@h|�U�T@|�L? ��t|Lh)�

OL�i�ihc }��i? |�@| �? L�h _@|@ �i L?*) LMtih�i U��*_hi? uLh |�L )i@ht @u|ih ThL}h@4

�?�|�@|�L?c �i _L ?L| @||i4T| |L it|�4@|i t�U� @ _iTi?_i?Ui��f `�i? _@|@ @hi @�@�*@M*i

uLh 4�*|�T*i )i@ht @u|ih ThL}h@4 �?�|�@|�L? E��i� T@?i* Lh hiTi@|i_ UhLtt�tiU|�L? _@|@�c

@tt�4T|�L?t E���� @?_ E��2� @hi �L�?|*) |it|@M*i�

N?_ih E���� @?_ E��2� @?_ }��i? @? �?�|�@* �iU|Lh Lu t|@|i ThLTLh|�L?t @| tL4i @}ic

|�i Thi_�U|i_ tU�LL*�?} t|@|i ThLTLh|�L?t @| @?) *@|ih @}i U@? Mi LM|@�?i_ M) |�i ThL_�U|

43Wkh wudqvlwlrqdo suredelolwlhv frxog eh hvwlpdwhg/ iru h{dpsoh/ xvlqj d pxowlqrpldo orjlw prgho wkdw

lqfoxghv ohqjwk ri wlph lq wkh surjudp dv d frqglwlrqlqj yduldeoh1 Zlwklq vxfk d iudphzrun/ sdudphwulf

dvvxpswlrqv zrxog doorz h{wudsrodwlrq wr ohqjwk ri h{srvxuh wlphv wkdw duh rxwvlgh wkh udqjh ri wkrvh

revhuyhg lq wkh gdwd1

.



Lu |�i �?|ih4i_�@|i @}i |h@?t�|�L? 4@|h�Uit� 6Lh i @4T*ic |�i Thi_�U|i_ t|@|i ThLTLh|�L?t

uLh i�}�|�)i@h�L*_ U��*_hi? ��L T@h|�U�T@|i_ �? |�i ThL}h@4 t�?Ui @}i S U@? Mi LM|@�?i_

M)

�sHA'� ' 	�.
A'�

	�S
A'�

	sSA'�c

��ihi �i _i?L|i |�i Thi_�U|i_ ThLTLh|�L?t ��|� @ R�� @?_ LM�iU|t |�@| @hi _�hiU|*)

it|�4@|i_ uhL4 |�i _@|@ ��|� @ R	�� �Lhi }i?ih@**)c |�i Thi_�U|i_ }h@_i ThLTLh|�L?t @|

@?) @}i @ �t }��i? M)

	s@
A'| '

#
@3�\
r'@r

	�r
A'|

$
	s@r
A'|c

��ihi @r �t @? @}i Th�Lh |L @}i @�

#i|ih4�?�?} �L� T@h|�U�T@|�L? �? |�i ThL}h@4 @giU|t |�i i_�U@|�L?@* @||@�?4i?|

_�t|h�M�|�L? @| @?) @}i hi^��hit }i?ih@|�?} |�i u�** i_�U@|�L? _�t|h�M�|�L?t uhL4 |�i

it|�4@|i_ |h@?t�|�L? 4@|h�Uit @?_ t|@|i ThLTLh|�L? �iU|Lht� Wu _hLTL�|t _�_ ?L| hii?|ih

tU�LL*c |�i? |�i ThLTLh|�L? Lu U��*_hi? ��Lti ��}�it| }h@_i @||@�?i_ E}�� @| @}i � �t C

�L�*_ Mi }��i? M)G

�hE}� ' C� ' i
�3�[
@'�

�hEr@n� ' _oJR mr@ ' C� �hEr@ ' C�j

n �hEr� ' C �c

��ihi �hEr@n� ' _oJR mr@ ' C� �t |�i i*i4i?| Lu |�i @}i @ |h@?t�|�L? 4@|h� ULhhitTL?_�?}

|L |�i ThLM@M�*�|) Lu |h@?t�|�?} uhL4 }h@_i C |L |�i _hLTL�| t|@|i� �hEr� ' C � �t |�i

i*i4i?| Lu |�i @}i � tU�LL*�?} t|@|i �iU|Lh |�@| }��it |�i ThLM@M�*�|) Lu Mi�?} i?hL**i_

�? }h@_i C @| @}i ��

W? L�h _@|@ti|c �i LMtih�i @ t�Mt|@?|�@* @4L�?| Lu hii?|h) uhL4 |�i _hLTL�| t|@|ic

���U� |�i @ML�i i^�@|�L? _Lit ?L| @**L�� A�i uL**L��?} 4L_��U@|�L? @**L�t uLh hii?|h)G

�hE}� ' C� '
�3�[
@'S

�hEr@n� ' _oJR mr@ ' C� �hEr@ ' C�

���
,'@n2 �hEr

, ' _oJRmr^ ' _oJRc ^ 5 i@n �c ��c , � �jc r@ ' C�

n�hECm���

A�i ThL_�U| |ih4 }��it |�i ThLM@M�*�|) |�@| @ U��*_ @}i , ��L _hLTTi_ L�| @| @}i @ uhL4

}h@_i C hi4@�?t �? |�i _hLTL�| t|@|i �T �?|�* @}i ��

H



W? L�h i4T�h�U@* �Lh!c �i _L ?L| �@�i i?L�}� LMtih�@|�L?t |L T@h|�|�L? |�i _hLTL�|

t|@|i |LL �?i*)� AL @�L�_ t4@** Ui** ThLM*i4t |�@| �L�*_ *i@_ |L �4ThiU�ti it|�4@|itc �i

�4TLti |�i uL**L��?} hit|h�U|�L? �? it|�4@|�L?G

�hEr, ' _oJRmr^ ' _oJR uLh ^ 5 i@n �c ��c , � �jc r@ ' C�

' �hEr, ' _oJRmr@n� ' _oJR�

uLh @** }h@_it Cc i UiT| uLh }h@_i S E|�i }h@_i ULhhitTL?_�?} |L UL4T*i|�L? Lu Th�4@h)

tU�LL*�� A�@| �tc �i hit|h�U| |�i ThLM@M�*�|) Lu hi4@�?�?} �? |�i _hLTL�| t|@|i |L ?L|

_iTi?_ L? |�i }h@_i *i�i* @| ���U� _hLTL�| LUU�hhi_c @*|�L�}� �| �t @**L�i_ |L _iTi?_

L? |�i U��*_<t @}i� OL�i�ihc �i @**L� |�i ThLM@M�*�|) Lu _hLTT�?} L�| uhL4 }h@_i S |L

_�gih uhL4 |�@| @| L|�ih }h@_i *i�i*t |L Mi||ih @UUL�?| uLh |�i u@U| |�@| @ *@h}i ThLTLh|�L?

Lu U��*_hi? _hLT L�| @u|ih |�i *@t| )i@h Lu Th�4@h) tU�LL*�

�� #itUh�T|�L? Lu |�i ThL}h@4 @?_ Lu |�i _@|@

���� A�i #@|@ti|t

A�i _@|@ti|t }@|�ihi_ @t T@h| Lu |�i �+�B+,5� i Tih�4i?| ThL��_i h�U� �?uLh4@|�L?

L? �@h�@M*it hi*@|i_ |L |�i tU�LL*�?}c �i@*|�c @?_ UL?t�4T|�L? T@||ih?t Lu �L�ti�L*_t�

A�i _@|@ti|t |�@| �i �ti �ihi }@|�ihi_ uhL4 M@ti*�?i �L�ti�L*_ t�h�i)t @_4�?�t|ihi_

�? �U|LMihc �bb. @?_ �@hU� �bbH @?_ uhL4 |�L uL**L���T t�h�i)t @_4�?�t|ihi_ @| @T�

ThL �4@|i*) L?i�)i@h �?|ih�@*t� A�i ThL}h@4 �@t t|@h|i_ �? |�i t�44ih Lu �bbH @?_

�L�ti�L*_t Mi}@? hiUi���?} |h@?tuih U�iU!t uLh tU�LL*�?} @||i?_@?Ui �? |�i u@** Lu �bbH�

#@|@ @hi @�@�*@M*i @| |�i �?_���_�@* @?_ �L�ti�L*_ *i�i*c M�| h@?_L4 @tt�}?4i?| �@t

TihuLh4i_ @| |�i UL44�?�|) *i�i* MiU@�ti Lu |�i MhL@_ih }iL}h@T��U ?@|�hi Lu tL4i Lu

ThL}h@4 Mi?i�|tc t�U� @t �4ThL�i4i?|t �? *LU@* tU�LL*t @?_ �i@*|� u@U�*�|�itc @?_ MiU@�ti

�| �@t TihUi��i_ |�@| h@?_L4 @tt�}?4i?| ��|��? t4@** UL44�?�|�it �L�*_ Mi TL*�|�U@**)

�?T@*@|@M*i� OL�ti�L*_ t�h�i)t �ihi UL?_�U|i_ �? �2f h@?_L4*) ti*iU|i_ |hi@|4i?|

*LU@*�|�it E�? ���U� |hi@|4i?| �@t �?�|�@|i_ tLL? @u|ih |�i M@ti*�?i t�h�i)� @?_ �? �HS

UL?|hL* *LU@*�|�it E�? ���U� |�ihi �@t Mii? ?L |hi@|4i?| L�ih |�i |�4i Tih�L_ UL�ihi_

M) L�h _@|@���� �t |�i ThL}h@4 �@t hiUi?|*) Mii? i T@?_i_ �?|L 4@?) Lu |�i UL?|hL*

*LU@*�|�itc �| �t TLtt�M*i |�@| |�i Mi�@��Lh Lu |�i UL?|hL* }hL�Tt L�ih |�i |�4i Tih�L_ ��i?

44Doo 839 ri wkhvh orfdolwlhv zhuh vhohfwhg lq d vwudwl�hg udqgrp vhohfwlrq surfhgxuh +zlwk vwudwl�fdwlrq

e| srsxodwlrqv ri orfdolwlhv, iurp wkh orfdolwlhv lghqwl�hg e| SURJUHVD dv ehlqj holjleoh wr sduwlflsdwh

lq wkh surjudp/ ehfdxvh ri d %kljk ghjuhh ri pdujlqdolw|% +ghwhuplqhg sulpdulo| rq wkh edvlv ri dqdo|vlv

ri gdwd lq wkh 4<<3 dqg 4<<8 srsxodwlrq fhqvxvhv +4<<3 Fhqvr/ 4<<8 Frqwhr,,1

b



�i LMtih�i |�i4 �@t �?��i?Ui_ M) |�i�h i TiU|@|�L? Lu i�i?|�@**) hiUi���?} Mi?i�|t�

OL�i�ihc |�i) �ihi ?L| |L*_ _�h�?} |�i Tih�L_ �? ���U� |�i _@|@ �i �ti �ihi UL**iU|i_

|�@| |�i) �L�*_ hiUi��i Mi?i�|t @?_ �i @tt�4i �? |��t T@Tih |�@| |�i) UL?t|�|�|i @

�@*�_ UL4T@h�tL? }hL�T��2 �t _�tU�tti_ Mi*L� |�i _@|@ t�L� |�@| |�i }hL�Tt �ihi ��}�*)

UL4T@h@M*i Th�Lh |L |�i ThL}h@4�

`�|��? |hi@|4i?| *LU@*�|�itc L?*) �L�ti�L*_t |�@| t@|�tu) i*�}�M�*�|) Uh�|ih�@ hiUi��i

|�i 4L?i|@h) |h@?tuiht �?_ih |�i ThL}h@4c ��ihi i*�}�M�*�|) �t _i|ih4�?i_ L? |�i M@t�t Lu

@ 4@h}�?@*�|) �?_i _it�}?i_ |L �_i?|�u) |�i TLLhit| u@4�*�it ��|��? i@U� UL44�?�|)���

�iU@�ti ThL}h@4 Mi?i�|t @hi }i?ihL�t hi*@|��i |L u@4�*�it< �?UL4itc 4Lt| u@4�*�it _ii4i_

i*�}�M*i uLh |�i ThL}h@4 _iU�_i |L T@h|�U�T@|i �? �|c |�L�}� ?L| @** u@4�*�it @hi �?_�Ui_

M) |�i tU�LL*�UL?|�?}i?| |h@?tuiht |L ti?_ |�i�h U��*_hi? |L tU�LL*�

W? t�4c |�ihi @hi L�ih �fcfff i*�}�M*i U��*_hi? T@h|�U�T@|�?} �? |�i i Tih�4i?|� OL��

i�ihc L�h _@|@ti|t Tih|@�? |L L�ih .Dcfff U��*_hi? MiU@�tic ��|��? i@U� UL44�?�|)c _@|@

UL**iU|�L? �@t i �@�t|��i @?_ _@|@ @hi @�@�*@M*i L? U��*_hi? uhL4 u@4�*�it |�@| �ihi �?�

i*�}�M*i uLh |�i t�Mt�_�it� A�iti u@4�*�it 4�}�| t|�** Mi @giU|i_ M) |�i LTih@|�L? Lu |�i

ThL}h@4 �? |�i�h UL44�?�|�it |�hL�}� U�@?}it |�@| LUU�h �? |�i ^�@*�|) Lu |�i�h tU�LL*t

@?_%Lh �i@*|� tih��Uit Lh |�hL�}� tT�**L�ih igiU|t uhL4 |�Lti t|�_i?|t ��L �ihi _�hiU|*)

@giU|i_ M) |�i ThL}h@4� 6Lh i @4T*ic h�t�?} i?hL**4i?|t Lu i*�}�M*i U��*_hi? 4�}�| *i@_

|L @ _i|ih�Lh@|�L? �? |�i ^�@*�|) Lu tU�LL*�?} uLh ?L?i*�}�M*i U��*_hi?c @t 4i@t�hi_ M) ^�@*�

�|) �?_�U@|Lht t�U� @t T�T�*�|i@U�ih h@|�Lt @?_ Tih T�T�* i Ti?_�|�hit� AL Thi�i?| t�U�

@ _i|ih�Lh@|�L?c |�i �+�B+,5� ThL}h@4 ThL��_i_ @__�|�L?@* hitL�hUit |L |�i tU�LL*t�
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Figure 1a: Percentage Enrolled by Age, All Children
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Figure 1b: Percentage Enrolled by Age, Girls Only
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Figure 1c: Percentage Enrolled by Age, Boys Only
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Figure 2a: Average Treatment Impacts on Percentage Enrolled by Age, All Children
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Figure 2b: Average Treatment Impacts on Percentage Enrolled by Age, Girls Only
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Figure 4c: Average Treatment-Control Schooling Gap, Boys Only

(Gap=Potential Grade Level-Actual Schooling Grade Level)
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Table 1
Monthly Transfers for School Attendance under the PROGRESA Program

School
Level

Grade Monthly Payment in Pesos Payment/Payment for
Previous Grade (%)

Females/
Males (%)

Females Males Females Males
Primary 3 70 70 --- --- 100

4 80 80 114 114 100
5 105 105 131 131 100
6 135 135 129 129 100

Secondary 1 210 200 156 148 105
2 235 210 112 105 112
3 255 225 109 107 113

(a) Source: Schultz (1999a, Table 1).  Corresponds to first term of the 1998-99 school year.



Table 2
Percentages Working for Pay and Average Monthly Earnings

for Control Group Children by Age and Sex
age Fraction working for pay Percentage of  children

who attend school among
those who work for pay

Average Monthly
Earnings in Pesos for

Children who Work for
Pay (# of observations in

parentheses)
Females Males Females Males Females Males

6 0 0 * * * *

7 0 0 * * * *

8 1.15 1.61 100 100 130
(3)

1120
(1)

9 1.00 2.72 100 90 20
(1)

416
(3)

10 1.09 1.58 80 83 340
(2)

565
(4)

11 1.69 4.26 67 72 700
(2)

398
(12)

12 3.66 9.43 62 62 511
(10)

628
(28)

13 4.50 14.63 14 23 566
(15)

535
(43)

14 7.96 23.91 5 22 631
(27)

591
(78)

15 15.61 41.26 5 15 596
(25)

677
(128)

16 13.22 48.65 3 11 526
(25)

671
(112)



Table 3a
Program Impacts on Proportion Enrolled (All Children)

 (T-statistics in parentheses)
Variable (all are indicator variables) Oct. 1997 Oct. 1998 Nov. 1999

age 6 0.89
(80.60)

0.92
(83.19)

0.96
(80.30)

age 7 0.94
(85.16)

0.97
(90.87)

0.97
(89.92)

age 8 0.94
(84.71)

0.96
(91.37)

0.98
(95.45)

age 9 0.95
(80.19)

0.96
(87.42)

0.98
(91.09)

age 10 0.94
(84.14)

0.96
(86.40)

0.96
(92.84)

age 11 0.92
(80.72)

0.93
(84.56)

0.95
(84.95)

age 12 0.83
(71.26)

0.81
(74.63)

0.86
(82.51)

age 13 0.69
(55.40)

0.74
(65.17)

0.74
(67.66)

age 14 0.57
(42.89)

0.55
(45.40)

0.63
(57.25)

age 15 0.39
(26.52)

0.43
(33.46)

0.44
(36.85)

age 16 0.31
(16.91)

0.29
(20.52)

0.32
(25.47)

age 17 0.26
(8.06)

* 0.23
(16.83)

age 18 0.07
(0.81)

* 0.16
(10.39)

treatment*age 6 0.02
(1.09)

0.00
(0.16)

0.00
(0.32)

treatment*age 7 0.00
(0.19)

0.00
(0.27)

0.01
(0.73)

treatment*age 8 0.01
(0.64)

0.01
(0.55)

0.01
(0.62)

treatment*age 9 0.00
(0.18)

0.02
(1.42)

0.00
(0.03)

treatment*age 10 0.00
(0.27)

0.0
(0.35)

0.02
(1.52)

treatment*age 11 0.01
(0.59)

0.03
(2.08)

0.02
(1.37)

treatment*age 12 -0.01
(-0.52)

0.09
(6.27)

0.06
(4.48)

treatment*age 13 0.03
(1.66)

0.07
(4.60)

0.10
(7.54)

treatment*age 14 -0.01
(-0.78)

0.16
(10.68)

0.09
(6.67)

treatment*age 15 0.04
(2.21)

0.05
(2.94)

0.09
(6.10)

treatment*age 16 0.02
(0.98)

0.06
(3.10)

0.07
(4.40)

treatment*age 17 -0.01
(-0.12)

* 0.04
(2.17)

treatment*age 18 0.04
(0.36)

* 0.01
(0.35)

p-value from chi-square test that impacts
are 0 for all ages

0.5652 <0.0001 <0.0001

p-value from chi-square test that impacts
are 0 for ages 12 and older

0.3456 <0.0001 <0.0001



Table 3b
Program Impacts on Proportion Enrolled (Girls)

 (T-statistics in parentheses)
Variable (all are indicator variables) Oct. 1997 Oct. 1998 Nov. 1999

age 6 0.89
(57.95)

0.92
(58.05)

0.96
(57.22)

age 7 0.94
(58.21)

0.97
(64.49)

0.96
(62.91)

age 8 0.94
(60.12)

0.96
(61.81)

0.98
(67.05)

age 9 0.95
(56.99)

0.96
(61.80)

0.99
(65.68)

age 10 0.93
(58.19)

0.96
(60.28)

0.97
(66.38)

age 11 0.92
(56.96)

0.94
(59.54)

0.95
(59.26)

age 12 0.81
(47.19)

0.76
(49.61)

0.83
(56.78)

age 13 0.65
(36.60)

0.69
(41.76)

0.71
(46.69)

age 14 0.52
(26.62)

0.52
(29.57)

0.60
(37.17)

age 15 0.34
(16.23)

0.36
(18.89)

0.42
(24.36)

age 16 0.23
(8.25)

0.27
(12.74)

0.28
(14.57)

age 17 0.26
(5.54)

* 0.24
(11.76)

age 18 0
(0.00)

* 0.13
(5.84)

treatment*age 6 0.01
(0.35)

0.00
(0.17)

0.00
(0.14)

treatment*age 7 0.01
(0.62)

-0.01
(-0.34)

0.01
(0.69)

treatment*age 8 0.01
(0.41)

0.01
(0.43)

0.01
(0.54)

treatment*age 9 0.02
(0.75)

0.02
(0.75)

-0.01
(-0.40)

treatment*age 10 0.02
(1.16)

0.01
(0.33)

0.00
(0.13)

treatment*age 11 0.00
(0.03)

0.02
(0.83)

0.01
(0.62)

treatment*age 12 -0.04
(-1.73)

0.11
(5.79)

0.07
(3.88)

treatment*age 13 0.02
(1.04)

0.08
(3.52)

0.11
(5.66)

treatment*age 14 -0.03
(-1.29)

0.14
(6.43)

0.12
(5.99)

treatment*age 15 0.02
(0.93)

0.06
(2.24)

0.11
(4.94)

treatment*age 16 0.05
(1.61)

0.08
(2.92)

0.09
(3.84)

treatment*age 17 -0.06
(-1.01)

* 0.03
(1.06)

treatment*age 18 0.12
(0.73)

* 0.04
(1.32)

p-value from chi-square test that impacts
are 0 for all ages

0.37 <0.0001 <0.0001

p-value from chi-square test that impacts
are 0 for ages 12 and older

0.21 <0.0001 <0.0001



Table 3c
Program Impacts on Proportion Enrolled (Boys)

 (T-statistics in parentheses)
Variable (all are indicator variables) Oct. 1997 Oct. 1998 Nov. 1999

age 6 0.90
(56.33)

0.91
(59.90)

0.95
(56.39)

age 7 0.94
(62.43)

0.96
(64.32)

0.97
(64.30)

age 8 0.95
(60.08)

0.97
(67.56)

0.98
(68.00)

age 9 0.96
(56.72)

0.96
(62.12)

0.98
(63.04)

age 10 0.95
(61.13)

0.95
(62.22)

0.95
(64.98)

age 11 0.92
(57.52)

0.93
(60.33)

0.95
(60.92)

age 12 0.85
(53.74)

0.85
(56.26)

0.88
(59.97)

age 13 0.73
(41.96)

0.79
(50.64)

0.76
(49.06)

age 14 0.61
(33.99)

0.56
(34.75)

0.66
(43.67)

age 15 0.42
(21.25)

0.50
(28.44)

0.46
(27.72)

age 16 0.38
(15.42)

0.31
(16.28)

0.36
(21.19)

age 17 0.27
(5.89)

* 0.23
(12.05)

age 18 0.14
(1.15)

* 0.18
(8.76)

treatment*age 6 0.02
(1.16)

0.00
(0.05)

0.01
(0.32)

treatment*age 7 -0.01
(-0.36)

0.01
(0.74)

0.01
(0.34)

treatment*age 8 0.01
(0.36)

0.01
(0.38)

0.01
(0.34)

treatment*age 9 -0.01
(-0.50)

0.02
(1.25)

0.01
(0.46)

treatment*age 10 -0.02
(-0.76)

0.00
(0.16)

0.04
(2.00)

treatment*age 11 0.02
(0.82)

0.04
(2.10)

0.03
(1.31)

treatment*age 12 0.02
(0.94)

0.06
(3.05)

0.04
(2.36)

treatment*age 13 0.02
(1.09)

0.06
(2.87)

0.10
(5.00)

treatment*age 14 -0.00
(-0.26)

0.18
(8.66)

0.07
(3.55)

treatment*age 15 0.05
(2.01)

0.03
(1.43)

0.08
(3.69)

treatment*age 16 0.00
(0.03)

0.03
(1.46)

0.05
(2.32)

treatment*age 17 0.04
(0.61)

* 0.05
(1.97)

treatment*age 18 -0.04
(-0.26)

* -0.02
(-0.75)

p-value from chi-square test that impacts
are 0 for all ages

0.3023 <0.0001 <0.0001

p-value from chi-square test that impacts
are 0 for ages 12 and older

0.5464 <0.0001 <0.0001



-- --

Table 4(a)
Eligible Treatment Transition Matrix

Age 6 -> Age 7
Grade (G)

2 1 NE
P(3 | G) 0.14 0.06 0.03
P(2 | G) 0.86 0.68 0.40
P(1 | G) ... 0.25 0.37
P(Drop | G) ... 0.01 ...
P(NE | NE) ... ... 0.21
No. obs 221 824 115
P(G) 0.19 0.71 0.10

Eligible Control Transition Matrix
Age 6 -> Age 7

Grade (G)
2 1 NE

P(3 | G) 0.13 0.08 0.03
P(2 | G) 0.85 0.57 0.39
P(1 | G) ... 0.33 0.41
P(Drop | G) 0.02 0.02 ...
P(NE | NE) ... ... 0.16
No. obs 129 499 87.0
P(G) 0.18 0.70 0.12

Tr eatment-Control Differences
Age 6 -> Age 7

Grade (G)
2 1 NE

P(3 | G) 0.00 -.02 -.01
P(2 | G) 0.01 0.11 0.01
P(1 | G) ... -.08 -.05
P(Drop | G) -.02 -.01 ...
P(NE | NE) ... ... 0.05
No. obs 350 1323 202
p-value 0.18 0.00 0.79



-- --

Table 4(b)
Eligible Treatment Transition Matrix

Age 7 -> Age 8
Grade (G)

3 2 1 Drop NE
P(4 | G) 0.28 0.11 0.05 ... 0.12
P(3 | G) 0.71 0.66 0.21 0.60 0.20
P(2 | G) ... 0.23 0.62 0.40 0.37
P(1 | G) ... ... 0.10 ... 0.17
P(Drop | G) 0.01 0.00 0.03 ... ...
P(NE | NE) ... ... ... ... 0.14
No. obs 128 775 252 10.0 65.0

Eligible Control Transition Matrix
Age 7 -> Age 8

Grade (G)
3 2  1 Drop NE

P(4 | G) 0.17 0.10 0.05 1.00 0.09
P(3 | G) 0.83 0.59 0.22 ... 0.19
P(2 | G) ... 0.30 0.58 ... 0.25
P(1 | G) ... ... 0.14 ... 0.15
P(Drop | G) ... 0.01 0.02 ... ...
P(NE | NE) ... ... ... ... 0.32
No. obs 70.0 468 165 1.00 53.0

Tr eatment-Control Differences
Age 7 -> Age 8

Grade (G)
3 2 1 Drop NE

P(4 | G) 0.11 0.01 -.00 -1.0 0.03
P(3 | G) -.12 0.07 -.01 0.60 0.01
P(2 | G) ... -.07 0.04 0.40 0.12
P(1 | G) ... ... -.04 ... 0.02
P(Drop | G) 0.01 -.00 0.01 ... ...
P(NE | NE) ... ... ... ... -.18
No. obs 198 1243 417 11.0 118
p-value 0.16 0.03 0.71 0.00 0.19



-- --

Table 4(c)
Eligible Treatment Transition Matrix

Age 8 -> Age 9
Grade (G)

4 3 2 1 Drop NE
P(5 | G) 0.19 0.06 0.03 ... ... ...
P(4 | G) 0.81 0.70 0.24 0.26 0.77 0.12
P(3 | G) ... 0.23 0.54 0.23 0.08 0.14
P(2 | G) ... ... 0.19 0.46 0.15 0.21
P(1 | G) ... ... ... 0.05 ... 0.17
P(Drop | G) ... 0.00 0.00 ... ... ...
P(NE | NE) ... ... ... ... ... 0.36
No. obs 110 618 435 65.0 13.0 42.0
P(G) 0.09 0.48 0.34 0.05 0.03 .

Eligible Control Transition Matrix
Age 8 -> Age 9

Grade (G)
4 3  2 1 Drop NE

P(5 | G) 0.13 0.07 0.03 ... ... ...
P(4 | G) 0.88 0.62 0.16 0.28 0.43 0.06
P(3 | G) ... 0.30 0.60 0.17 0.43 0.31
P(2 | G) ... ... 0.21 0.37 ... 0.03
P(1 | G) ... ... ... 0.15 ... 0.11
P(Drop | G) ... 0.00 0.01 0.02 0.14 ...
P(NE | NE) ... ... ... ... ... 0.49
No. obs 64.0 328 257 46.0 7.00 35.0
P(G) 0.09 0.45 0.35 0.06 0.05 .

Tr eatment-Control Differences
Age 8 -> Age 9

Grade (G)
4 3 2 1 Drop NE

P(5 | G) 0.07 -.01 0.00 ... ... ...
P(4 | G) -.07 0.08 0.08 -.02 0.34 0.06
P(3 | G) ... -.07 -.06 0.06 -.35 -.17
P(2 | G) ... ... -.02 0.09 0.15 0.19
P(1 | G) ... ... ... -.11 ... 0.05
P(Drop | G) ... 0.00 -.01 -.02 -.14 ...
P(NE | NE) ... ... ... ... ... -.13
No. obs 174 946 692 111 20.0 77.0
p-value 0.26 0.08 0.07 0.22 0.09 0.05



-- --

Table 4(d)
Eligible Treatment Transition Matrix

Age 9 -> Age 10
Grade (G)

5 4  3  2 1 Drop NE
P(6 | G) 0.26 0.06 0.02 ... ... 0.05 ...
P(5 | G) 0.74 0.72 0.19 0.15 ... 0.53 ...
P(4 | G) ... 0.22 0.60 0.24 0.47 0.21 0.26
P(3 | G) ... ... 0.19 0.44 0.20 0.16 0.15
P(2 | G) ... ... ... 0.14 0.20 ... 0.15
P(1 | G) ... ... ... ... 0.13 ... 0.07
P(Drop | G) ... 0.01 0.01 0.03 ... 0.05 ...
P(NE | NE) ... ... ... ... ... ... 0.37
No. obs 72.0 524 372 177 15.0 19.0 27.0
P(G) 0.06 0.43 0.31 0.15 0.01 0.02 0.02

Eligible Control Transition Matrix
Age 9 -> Age 10

Grade (G)
5 4  3 2 1 Drop NE

P(6 | G) 0.17 0.06 0.01 ... ... ... ...
P(5 | G) 0.83 0.64 0.17 0.10 ... 0.25 ...
P(4 | G) ... 0.30 0.59 0.17 0.12 0.50 0.22
P(3 | G) ... ... 0.21 0.51 0.18 0.13 0.11
P(2 | G) ... ... ... 0.20 0.47 ... 0.22
P(1 | G) ... ... ... ... 0.12 ... 0.06
P(Drop | G) ... 0.00 0.02 0.02 0.12 0.13 ...
P(NE | NE) ... ... ... ... ... ... 0.39
No. obs 48.0 266 223 92.0 17.0 8.00 18.0
P(G) 0.07 0.40 0.33 0.14 0.03 0.01 0.03

Tr eatment-Control Differences
Age 9 -> Age 10

Grade (G)
5 4 3 2 1 Drop NE

P(6 | G) 0.10 -.01 0.01 ... ... 0.05 ...
P(5 | G) -.10 0.08 0.02 0.05 ... 0.28 ...
P(4 | G) ... -.08 0.01 0.06 0.35 -.29 0.04
P(3 | G) ... ... -.03 -.07 0.02 0.03 0.04
P(2 | G) ... ... ... -.05 -.27 ... -.07
P(1 | G) ... ... ... ... 0.02 ... 0.02
P(Drop | G) ... 0.00 -.01 0.01 -.12 -.07 ...
P(NE | NE) ... ... ... ... ... ... -.02
No. obs 120 790 595 269 32.0 27.0 45.0
p-value 0.21 0.08 0.50 0.36 0.14 0.49 0.97



-- --

Table 4(e)
Eligible Treatment Transition Matrix

Age 10 -> Age 11
Grade (G)

6 5  4  3 2 1 Drop NE
P(7 | G) 0.31 0.04 0.01 ... ... ... 0.09 ...
P(6 | G) 0.67 0.75 0.20 0.15 ... ... 0.23 ...
P(5 | G) ... 0.20 0.62 0.18 0.15 ... 0.23 ...
P(4 | G) ... ... 0.16 0.44 0.20 0.50 0.14 0.11
P(3 | G) ... ... ... 0.20 0.45 0.25 0.14 0.18
P(2 | G) ... ... ... ... 0.18 0.25 0.09 0.18
P(1 | G) ... ... ... ... ... ... ... 0.04
P(Drop | G) 0.02 0.01 0.01 0.03 0.02 ... 0.09 ...
P(NE | NE) ... ... ... ... ... ... ... 0.50
No. obs 90.0 438 392 172 55.0 4.00 22.0 28.0
P(G) 0.07 0.36 0.33 0.14 0.05 0.00 0.02 0.02

Eligible Control Transition Matrix
Age 10 -> Age 11

Grade (G)
6 5  4  3 2 1 Drop NE

P(7 | G) 0.32 0.10 0.02 ... ... ... 0.06 ...
P(6 | G) 0.64 0.68 0.15 0.08 ... ... 0.18 ...
P(5 | G) ... 0.19 0.62 0.19 0.09 ... 0.35 ...
P(4 | G) ... ... 0.20 0.49 0.11 0.67 0.12 0.04
P(3 | G) ... ... ... 0.20 0.51 ... 0.12 0.17
P(2 | G) ... ... ... ... 0.19 0.33 ... 0.09
P(1 | G) ... ... ... ... ... ... ... ...
P(Drop | G) 0.04 0.03 0.01 0.05 0.11 ... 0.18 ...
P(NE | NE) ... ... ... ... ... ... ... 0.70
No. obs 50.0 280 230 102 47.0 3.00 17.0 23.0
P(G) 0.07 0.37 0.31 0.14 0.06 0.00 0.02 0.03

Tr eatment-Control Differences
Age 10 -> Age 11

Grade (G)
6 5 4 3 2 1 Drop NE

P(7 | G) -.01 -.06 -.00 ... ... ... 0.03 ...
P(6 | G) 0.03 0.07 0.04 0.07 ... ... 0.05 ...
P(5 | G) ... 0.01 0.00 -.01 0.06 ... -.13 ...
P(4 | G) ... ... -.04 -.05 0.09 -.17 0.02 0.06
P(3 | G) ... ... ... 0.00 -.06 0.25 0.02 0.00
P(2 | G) ... ... ... ... -.01 -.08 0.09 0.09
P(1 | G) ... ... ... ... ... ... ... 0.04
P(Drop | G) -.02 -.01 0.00 -.02 -.09 ... -.09 ...
P(NE | NE) ... ... ... ... ... ... ... -.20
No. obs 140 718 622 274 102 7.00 39.0 51.0
p-value 0.82 0.00 0.51 0.44 0.22 0.65 0.82 0.55



-- --

Table 4(f)
Eligible Treatment Transition Matrix

Age 11 -> Age 12
Grade (G)

7 6  5  4 3 2 1 Drop NE
P(8 | G) 0.24 0.05 0.01 ... ... ... ... 0.09 ...
P(7 | G) 0.72 0.66 0.21 0.13 ... ... ... 0.26 ...
P(6 | G) ... 0.15 0.65 0.19 0.13 ... ... 0.04 ...
P(5 | G) ... ... 0.12 0.47 0.17 0.15 ... 0.04 ...
P(4 | G) ... ... ... 0.18 0.48 0.30 ... 0.11 0.05
P(3 | G) ... ... ... ... 0.18 0.30 1.00 ... 0.05
P(2 | G) ... ... ... ... ... 0.25 ... 0.04 0.33
P(1 | G) ... ... ... ... ... ... ... ... ...
P(Drop | G) 0.04 0.14 0.01 0.03 0.04 ... ... 0.41 ...
P(NE | NE) ... ... ... ... ... ... ... ... 0.57
No. obs 50.0 369 370 198 77.0 20.0 1.00 46.0 21.0
P(G) 0.04 0.32 0.32 0.17 0.07 0.02 0.00 0.04 0.02

Eligible Control Transition Matrix
Age 11 -> Age 12

Grade (G)
7 6  5  4 3 2 1 Drop NE

P(8 | G) 0.17 0.04 0.00 ... ... ... ... ... ...
P(7 | G) 0.62 0.54 0.15 0.07 ... ... ... 0.14 ...
P(6 | G) ... 0.19 0.63 0.18 0.09 ... ... 0.14 ...
P(5 | G) ... ... 0.19 0.51 0.20 ... ... 0.09 ...
P(4 | G) ... ... ... 0.18 0.50 0.33 0.33 0.05 ...
P(3 | G) ... ... ... ... 0.17 0.33 0.33 ... 0.13
P(2 | G) ... ... ... ... ... 0.11 0.33 ... ...
P(1 | G) ... ... ... ... ... ... ... ... ...
P(Drop | G) 0.21 0.23 0.03 0.06 0.04 0.22 ... 0.59 ...
P(NE | NE) ... ... ... ... ... ... ... ... 0.87
No. obs 29.0 246 216 124 46.0 9.00 3.00 22.0 15.0
P(G) 0.04 0.35 0.30 0.17 0.06 0.01 0.00 0.03 0.02

Tr eatment-Control Differences
Age 11 -> Age 12

Grade (G)
7 6  5 4 3 2 1 Drop NE

P(8 | G) 0.07 0.01 0.01 ... ... ... ... 0.09 ...
P(7 | G) 0.10 0.12 0.06 0.06 ... ... ... 0.12 ...
P(6 | G) ... -.04 0.02 0.01 0.04 ... ... -.09 ...
P(5 | G) ... ... -.07 -.03 -.03 0.15 ... -.05 ...
P(4 | G) ... ... ... -.00 -.02 -.03 -.33 0.06 0.05
P(3 | G) ... ... ... ... 0.01 -.03 0.67 ... -.09
P(2 | G) ... ... ... ... ... 0.14 -.33 0.04 0.33
P(1 | G) ... ... ... ... ... ... ... ... ...
P(Drop | G) -.17 -.09 -.02 -.03 -.00 -.22 ... -.18 ...
P(NE | NE) ... ... ... ... ... ... ... ... -.30
No. obs 79.0 615 586 322 123 29.0 4.00 68.0 36.0
p-value 0.06 0.01 0.04 0.32 0.96 0.17 0.51 0.25 0.06



-- --

Table 4(g)
Eligible Treatment Transition Matrix

Age 12 -> Age 13
Grade (G)

8 7  6  5 4 3 2 1 Drop NE
P(9 | G) 0.25 0.06 0.01 ... ... ... ... ... 0.01 ...
P(8 | G) 0.75 0.62 0.12 0.06 ... ... ... ... 0.09 ...
P(7 | G) ... 0.24 0.58 0.16 0.10 ... ... ... 0.25 ...
P(6 | G) ... ... 0.11 0.58 0.17 0.15 ... ... 0.04 ...
P(5 | G) ... ... ... 0.16 0.51 0.15 ... ... 0.01 ...
P(4 | G) ... ... ... ... 0.17 0.44 0.20 ... 0.02 0.13
P(3 | G) ... ... ... ... ... 0.18 0.40 1.00 0.01 ...
P(2 | G) ... ... ... ... ... ... 0.13 ... 0.01 0.09
P(1 | G) ... ... ... ... ... ... ... ... ... ...
P(Drop | G) ... 0.08 0.19 0.03 0.03 0.09 0.27 ... 0.57 ...
P(NE | NE) ... ... ... ... ... ... ... ... ... 0.78
No. obs 36.0 234 312 179 86.0 34.0 15.0 1.00 150 23.0
P(G) 0.03 0.22 0.29 0.17 0.08 0.03 0.01 0.00 0.14 0.02

Eligible Control Transition Matrix
Age 12 -> Age 13

Grade (G)
8 7  6  5 4 3 2 1 Drop NE

P(9 | G) 0.26 0.06 ... ... ... ... ... ... ... ...
P(8 | G) 0.74 0.65 0.11 0.07 ... ... ... ... 0.03 ...
P(7 | G) ... 0.16 0.46 0.14 0.11 ... ... ... 0.12 ...
P(6 | G) ... ... 0.17 0.50 0.10 0.04 ... ... 0.01 ...
P(5 | G) ... ... ... 0.18 0.39 0.15 ... ... 0.01 ...
P(4 | G) ... ... ... ... 0.33 0.35 0.10 ... 0.03 0.10
P(3 | G) ... ... ... ... ... 0.19 0.30 ... 0.04 0.05
P(2 | G) ... ... ... ... ... ... 0.30 ... ... 0.05
P(1 | G) ... ... ... ... ... ... ... ... ... 0.05
P(Drop | G) ... 0.14 0.26 0.12 0.07 0.27 0.30 1.00 0.75 ...
P(NE | NE) ... ... ... ... ... ... ... ... ... 0.75
No. obs 34.0 139 190 121 61.0 26.0 10.0 1.00 69.0 20.0
P(G) 0.05 0.21 0.28 0.18 0.09 0.04 0.01 0.00 0.10 0.03

Tr eatment-Control Differences
Age 12 -> Age 13

Grade (G)
8 7  6 5 4 3 2 1 Drop NE

P(9 | G) -.01 0.00 0.01 ... ... ... ... ... 0.01 ...
P(8 | G) 0.01 -.03 0.01 -.00 ... ... ... ... 0.06 ...
P(7 | G) ... 0.09 0.11 0.02 -.01 ... ... ... 0.13 ...
P(6 | G) ... ... -.06 0.09 0.08 0.11 ... ... 0.03 ...
P(5 | G) ... ... ... -.02 0.12 -.01 ... ... -.00 ...
P(4 | G) ... ... ... ... -.15 0.10 0.10 ... -.01 0.03
P(3 | G) ... ... ... ... ... -.02 0.10 1.00 -.04 -.05
P(2 | G) ... ... ... ... ... ... -.17 ... 0.01 0.04
P(1 | G) ... ... ... ... ... ... ... ... ... -.05
P(Drop | G) ... -.06 -.07 -.08 -.03 -.18 -.03 -1.0 -.18 ...
P(NE | NE) ... ... ... ... ... ... ... ... ... 0.03
No. obs 70.0 373 502 300 147 60.0 25.0 2.00 219 43.0
p-value 0.89 0.10 0.02 0.07 0.15 0.29 0.71 0.16 0.08 0.63



-- --

Table 4(h)
Eligible Treatment Transition Matrix

Age 13 -> Age 14
Grade (G)

9 8  7  6 5 4 3 2 1 Drop NE
P(10 | G) 0.35 0.06 0.02 ... ... ... ... ... ... 0.01 ...
P(9 | G) 0.59 0.77 0.16 0.08 ... ... ... ... ... 0.05 ...
P(8 | G) ... 0.14 0.54 0.14 0.10 ... ... ... ... 0.04 ...
P(7 | G) ... ... 0.14 0.47 0.07 0.06 ... ... ... 0.20 ...
P(6 | G) ... ... ... 0.11 0.60 0.19 0.25 ... ... 0.01 ...
P(5 | G) ... ... ... ... 0.12 0.42 0.20 0.20 ... 0.02 ...
P(4 | G) ... ... ... ... ... 0.17 0.40 0.20 ... ... 0.11
P(3 | G) ... ... ... ... ... ... 0.05 0.20 ... 0.00 0.04
P(2 | G) ... ... ... ... ... ... ... 0.40 ... ... ...
P(1 | G) ... ... ... ... ... ... ... ... ... ... ...
P(Drop | G) 0.06 0.02 0.14 0.20 0.12 0.17 0.10 ... ... 0.67 ...
P(NE | NE) ... ... ... ... ... ... ... ... ... ... 0.86
No. obs 34.0 146 213 168 84.0 36.0 20.0 5.00 ... 228 28.0
P(G) 0.04 0.15 0.22 0.17 0.09 0.04 0.02 0.01 0.00 0.24 0.03

Eligible Control Transition Matrix
Age 13 -> Age 14

Grade (G)
9 8  7  6 5 4 3 2 1 Drop NE

P(10 | G) 0.29 0.05 ... ... ... ... ... ... ... ... ...
P(9 | G) 0.59 0.69 0.13 0.05 ... ... ... ... ... 0.01 ...
P(8 | G) ... 0.20 0.56 0.08 0.07 ... ... ... ... 0.05 ...
P(7 | G) ... ... 0.08 0.27 0.07 0.13 ... ... ... 0.05 ...
P(6 | G) ... ... ... 0.11 0.51 0.22 0.18 ... ... 0.04 ...
P(5 | G) ... ... ... ... 0.21 0.41 0.36 ... ... 0.01 ...
P(4 | G) ... ... ... ... ... ... 0.27 0.33 ... 0.01 0.10
P(3 | G) ... ... ... ... ... ... 0.09 ... ... ... ...
P(2 | G) ... ... ... ... ... ... ... 0.67 ... ... ...
P(1 | G) ... ... ... ... ... ... ... ... ... ... ...
P(Drop | G) 0.12 0.05 0.24 0.49 0.14 0.25 0.09 ... ... 0.84 ...
P(NE | NE) ... ... ... ... ... ... ... ... ... ... 0.90
No. obs 17.0 95.0 102 92.0 57.0 32.0 11.0 3.00 ... 153 10.0
P(G) 0.03 0.17 0.18 0.16 0.10 0.06 0.02 0.01 0.00 0.27 0.02

Tr eatment-Control Differences
Age 13 -> Age 14

Grade (G)
9 8  7 6 5 4 3 2 1 Drop NE

P(10 | G) 0.06 0.01 0.02 ... ... ... ... ... ... 0.01 ...
P(9 | G) ... 0.08 0.03 0.03 ... ... ... ... ... 0.04 ...
P(8 | G) ... -.06 -.02 0.06 0.03 ... ... ... ... -.01 ...
P(7 | G) ... ... 0.06 0.20 0.00 -.07 ... ... ... 0.15 ...
P(6 | G) ... ... ... 0.00 0.09 -.02 0.07 ... ... -.03 ...
P(5 | G) ... ... ... ... -.09 0.01 -.16 0.20 ... 0.02 ...
P(4 | G) ... ... ... ... ... 0.17 0.13 -.13 ... -.01 0.01
P(3 | G) ... ... ... ... ... ... -.04 0.20 ... 0.00 0.04
P(2 | G) ... ... ... ... ... ... ... -.27 ... ... ...
P(1 | G) ... ... ... ... ... ... ... ... ... ... ...
P(Drop | G) -.06 -.03 -.09 -.29 -.02 -.08 0.01 ... ... -.17 ...
P(NE | NE) ... ... ... ... ... ... ... ... ... ... -.04
No. obs 51.0 241 315 260 141 68.0 31.0 8.00 ... 381 38.0
p-value 0.73 0.33 0.08 0.00 0.62 0.14 0.84 0.66 . 0.00 0.83



-- --

Table 4(i)
Eligible Treatment Transition Matrix

Age 14 -> Age 15
Grade (G)

10 9 8 7 6 5 4 3 2 1 Drop NE
P(11 | G) ... 0.03 ... ... ... ... ... ... ... ... ... ...
P(10 | G) 0.53 0.28 0.13 0.04 ... ... ... ... ... ... 0.03 ...
P(9 | G) ... 0.24 0.68 0.22 0.08 ... ... ... ... ... 0.03 ...
P(8 | G) ... ... 0.18 0.43 0.07 0.08 ... ... ... ... 0.02 ...
P(7 | G) ... ... ... 0.13 0.40 0.08 0.25 ... ... ... 0.08 ...
P(6 | G) ... ... ... ... 0.11 0.58 0.25 ... ... ... 0.01 ...
P(5 | G) ... ... ... ... ... 0.15 0.06 0.33 ... ... 0.00 ...
P(4 | G) ... ... ... ... ... ... 0.13 0.33 ... ... ... 0.03
P(3 | G) ... ... ... ... ... ... ... ... ... ... 0.00 ...
P(2 | G) ... ... ... ... ... ... ... ... ... ... ... ...
P(1 | G) ... ... ... ... ... ... ... ... ... ... ... ...
P(Drop | G) 0.47 0.46 0.02 0.17 0.34 0.12 0.31 0.33 ... ... 0.83 ...
P(NE | NE) ... ... ... ... ... ... ... ... ... ... ... 0.97
No. obs 15.0 109 130 113 83.0 26.0 16.0 6.00 ... ... 343 38.0
P(G) 0.02 0.13 0.15 0.13 0.10 0.03 0.02 0.01 0.00 0.00 0.40 0.04

Eligible Control Transition Matrix
Age 14 -> Age 15

Grade (G)
10 9 8 7 6 5 4 3 2 1 Drop NE

P(11 | G) 0.27 0.06 ... ... ... ... ... ... ... ... ... ...
P(10 | G) 0.36 0.23 0.08 0.02 ... ... ... ... ... ... 0.02 ...
P(9 | G) ... 0.25 0.71 0.18 0.09 ... ... ... ... ... 0.02 ...
P(8 | G) ... ... 0.17 0.38 0.08 0.04 ... ... ... ... 0.02 ...
P(7 | G) ... ... ... 0.06 0.25 0.12 ... ... ... ... 0.06 ...
P(6 | G) ... ... ... ... 0.08 0.38 0.08 ... ... ... 0.02 ...
P(5 | G) ... ... ... ... ... 0.08 0.23 ... ... ... ... ...
P(4 | G) ... ... ... ... ... ... ... ... ... ... ... 0.05
P(3 | G) ... ... ... ... ... ... ... 0.50 ... ... ... ...
P(2 | G) ... ... ... ... ... ... ... ... ... ... ... ...
P(1 | G) ... ... ... ... ... ... ... ... ... ... ... 0.05
P(Drop | G) 0.36 0.46 0.05 0.35 0.51 0.38 0.69 0.50 1.00 ... 0.85 ...
P(NE | NE) ... ... ... ... ... ... ... ... ... ... ... 0.90
No. obs 11.0 69.0 78.0 65.0 53.0 26.0 13.0 2.00 1.00 ... 204 20.0
P(G) 0.02 0.13 0.15 0.12 0.10 0.05 0.02 0.00 0.00 0.00 0.38 0.04

Tr eatment-Control Differences
Age 14 -> Age 15

Grade (G)
10 9 8 7 6 5 4 3 2 1 Drop NE

P(11 | G) -.27 -.03 ... ... ... ... ... ... ... ... ... ...
P(10 | G) 0.17 0.04 0.05 0.03 ... ... ... ... ... ... 0.00 ...
P(9 | G) ... -.01 -.03 0.04 -.01 ... ... ... ... ... 0.01 ...
P(8 | G) ... ... 0.01 0.05 -.00 0.04 ... ... ... ... 0.00 ...
P(7 | G) ... ... ... 0.07 0.15 -.04 0.25 ... ... ... 0.02 ...
P(6 | G) ... ... ... ... 0.03 0.19 0.17 ... ... ... -.01 ...
P(5 | G) ... ... ... ... ... 0.08 -.17 0.33 ... ... 0.00 ...
P(4 | G) ... ... ... ... ... ... 0.13 0.33 ... ... ... -.02
P(3 | G) ... ... ... ... ... ... ... -.50 ... ... 0.00 ...
P(2 | G) ... ... ... ... ... ... ... ... ... ... ... ...
P(1 | G) ... ... ... ... ... ... ... ... ... ... ... -.05
P(Drop | G) 0.10 -.01 -.04 -.19 -.17 -.27 -.38 -.17 -1.0 ... -.02 ...
P(NE | NE) ... ... ... ... ... ... ... ... ... ... ... 0.07
No. obs 26.0 178 208 178 136 52.0 29.0 8.00 1.00 ... 547 58.0
p-value 0.10 0.73 0.32 0.05 0.29 0.20 0.05 0.22 1.00 . 0.75 0.33



Table 5
P-values from Pearson Chi-Squared Tests of Equality of

Schooling Transition Matrices
Hypothesis Tested age 6 age 7 age 8 age 9 age 10 age 11 age 12 age 13 age 14

Eligible Treatment and
Eligible Control Transition
Matrices are Equal
(i.e. Treatment has no
impact)

0.0007 0.0071 0.0051 0.3027 0.2541 0.0055 0.0105
<
0.0001 0.0671

For Girls, Eligible
Treatment and Eligible
Control Transition
Matrices are Equal
(i.e. Treatment has no
impact for Girls)

0.3604 0.7606 0.0421 0.2022 0.4437 0.0803 0.1763 0.0877 0.1371

For Boys, Eligible
Treatment and Eligible
Control Transition
Matrices are Equal
(i.e. Treatment has no
impact for Boys)

0.0004 0.0462 0.0972 0.3812 0.3040 0.0942 0.1793 0.0073 0.4285

Non-eligible Treatment
and Non-eligible Control
Transition Matrices are
Equal
(i.e. No spillover effects)

0.2833 0.3682 0.2069 0.3064 0.3008 0.6452 0.6576 0.5269 0.9515

Eligible Control Matrix for
Girls Equal to and Eligible
Control Matrix for Boys
(i.e. No gender difference
in educational progression
patterns)

0.1842 0.1766 0.3455 0.7161 0.3643 0.2835 0.1949 0.1278 0.5170



-- --

Table 6
Simulated Education Distribution at Age 14

for Treatment and Control Children
After Exposure to Treatment for 8 years, Age 6-14

grade treatment % control % treatment cdf control cdf
0 0.01 0.05 0.01 0.05
1 0.00 0.00 0.01 0.05
2 0.06 0.10 0.07 0.16
3 0.23 0.47 0.30 0.62
4 0.59 1.74 0.89 2.36
5 1.98 4.97 2.87 7.33
6 11.2 26.2 14.1 33.5
7 17.8 15.0 31.9 48.5
8 26.1 23.4 58.0 71.9
9 37.6 25.8 95.5 97.7
10 4.47 2.28 100 100

_



-- --

Table A.1(a)
Av erage Schooling Gap (= potential grade level - actual grade level)

by age and treatment status

Oct. 97 Oct. 98 Nov. 99 Change from
97 to 99

age con trt diff con trt diff con trt diff con trt diff

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
( 0.00) ( 0.00) ( 0.00) ( 0.00)

7 0.20 0.18 -.02 0.25 0.21 -.04 0.27 0.24 -.03 0.07 0.06 -.02
( 0.02) ( 0.02) ( 0.02) ( 0.02)

8 0.44 0.40 -.05 0.43 0.39 -.04 0.46 0.42 -.04 0.02 0.03 0.01
( 0.02) ( 0.02) ( 0.02) ( 0.03)

9 0.66 0.62 -.03 0.61 0.54 -.07 0.59 0.59 0.00 -.07 -.03 0.04
( 0.03) ( 0.03) ( 0.03) ( 0.05)

10 0.84 0.79 -.05 0.89 0.69 -.20 0.89 0.80 -.09 0.06 0.02 -.04
( 0.04) ( 0.04) ( 0.04) ( 0.06)

11 0.99 1.00 0.01 0.93 0.89 -.05 1.03 0.89 -.14 0.04 -.11 -.15
( 0.05) ( 0.05) ( 0.05) ( 0.07)

12 1.29 1.27 -.03 1.09 1.07 -.02 1.11 1.10 -.01 -.18 -.17 0.02
( 0.06) ( 0.05) ( 0.06) ( 0.08)

13 1.70 1.57 -.13 1.46 1.38 -.07 1.46 1.36 -.11 -.23 -.21 0.02
( 0.07) ( 0.07) ( 0.07) ( 0.09)

14 2.13 2.01 -.12 1.83 1.69 -.14 1.90 1.69 -.20 -.23 -.31 -.08
( 0.08) ( 0.07) ( 0.08) ( 0.11)

15 2.62 2.62 0.00 2.31 2.27 -.04 2.54 2.23 -.31 -.08 -.39 -.31
( 0.09) ( 0.09) ( 0.10) ( 0.13)

16 3.30 3.29 -.01 2.99 2.82 -.17 3.04 3.08 0.05 -.26 -.20 0.06
( 0.11) ( 0.11) ( 0.11) ( 0.16)



-- --

Table A.1(b)
Av erage Schooling Gap (= potential grade level - actual grade level)

for female children, by age and treatment status

Oct. 97 Oct. 98 Nov. 99 Change from
97 to 99

age con trt diff con trt diff con trt diff con trt diff

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
( 0.00) ( 0.00) ( 0.00) ( 0.00)

7 0.18 0.19 0.00 0.22 0.21 -.01 0.27 0.25 -.02 0.09 0.06 -.02
( 0.02) ( 0.02) ( 0.03) ( 0.04)

8 0.42 0.36 -.06 0.40 0.35 -.05 0.41 0.40 -.01 -.00 0.04 0.05
( 0.03) ( 0.03) ( 0.04) ( 0.05)

9 0.58 0.59 0.01 0.58 0.52 -.06 0.60 0.54 -.06 0.02 -.04 -.06
( 0.04) ( 0.05) ( 0.05) ( 0.07)

10 0.79 0.73 -.06 0.81 0.66 -.15 0.81 0.75 -.06 0.02 0.02 0.00
( 0.06) ( 0.06) ( 0.06) ( 0.08)

11 0.94 0.93 -.01 0.82 0.83 0.01 0.94 0.78 -.16 -.00 -.15 -.15
( 0.06) ( 0.07) ( 0.07) ( 0.10)

12 1.13 1.17 0.04 1.05 0.97 -.08 0.96 1.07 0.11 -.17 -.09 0.08
( 0.08) ( 0.07) ( 0.07) ( 0.11)

13 1.61 1.54 -.08 1.40 1.37 -.04 1.37 1.32 -.06 -.24 -.22 0.02
( 0.09) ( 0.09) ( 0.09) ( 0.13)

14 2.09 1.94 -.14 1.75 1.74 -.01 1.83 1.73 -.10 -.26 -.21 0.05
( 0.11) ( 0.10) ( 0.11) ( 0.16)

15 2.47 2.60 0.13 2.35 2.27 -.09 2.33 2.17 -.16 -.14 -.43 -.28
( 0.12) ( 0.13) ( 0.13) ( 0.18)

16 3.22 3.30 0.08 2.80 2.75 -.05 2.99 3.11 0.12 -.23 -.19 0.04
( 0.16) ( 0.15) ( 0.16) ( 0.22)



-- --

Table A.1(c)
Av erage Schooling Gap (= potential grade level - actual grade level)

for male children, by age and treatment status

Oct. 97 Oct. 98 Nov. 99 Change from
97 to 99

age con trt diff con trt diff con trt diff con trt diff

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
( 0.00) ( 0.00) ( 0.00) ( 0.00)

7 0.21 0.18 -.03 0.29 0.22 -.07 0.28 0.23 -.04 0.06 0.05 -.01
( 0.02) ( 0.03) ( 0.03) ( 0.03)

8 0.47 0.43 -.04 0.47 0.42 -.04 0.50 0.44 -.06 0.03 0.01 -.02
( 0.03) ( 0.03) ( 0.04) ( 0.05)

9 0.74 0.66 -.08 0.65 0.56 -.08 0.57 0.63 0.06 -.17 -.03 0.14
( 0.05) ( 0.05) ( 0.05) ( 0.07)

10 0.88 0.84 -.04 0.97 0.72 -.25 0.97 0.85 -.12 0.10 0.02 -.08
( 0.05) ( 0.06) ( 0.06) ( 0.08)

11 1.05 1.06 0.02 1.05 0.94 -.11 1.12 1.00 -.13 0.08 -.06 -.14
( 0.07) ( 0.07) ( 0.07) ( 0.10)

12 1.44 1.36 -.08 1.13 1.17 0.04 1.26 1.13 -.13 -.18 -.23 -.05
( 0.08) ( 0.08) ( 0.08) ( 0.12)

13 1.78 1.60 -.18 1.51 1.40 -.11 1.56 1.40 -.16 -.22 -.20 0.02
( 0.09) ( 0.09) ( 0.10) ( 0.14)

14 2.16 2.06 -.10 1.91 1.64 -.27 1.96 1.66 -.30 -.21 -.40 -.19
( 0.11) ( 0.10) ( 0.11) ( 0.15)

15 2.75 2.63 -.12 2.26 2.26 -.00 2.73 2.28 -.46 -.02 -.36 -.34
( 0.12) ( 0.12) ( 0.14) ( 0.19)

16 3.38 3.28 -.10 3.18 2.88 -.30 3.07 3.06 -.01 -.31 -.22 0.09
( 0.17) ( 0.15) ( 0.15) ( 0.23)
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