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|��t *L?}�|ih4 |hi?_�� E54�|� @?_ ì*U� E�bHbG T�DDD��� �@h_ @?_ kh�i}ih E�bb2� |@!i

|��t |)Ti Lu @?@*)t�t @ t|iT u�h|�ih M) i @4�?�?} |�i _�hiU| hi*@|�L?t��T Mi|�ii? �?Uhi@tit �?

|�i 4@h!i| �@*�@|�L? Lu M*@U! i_�U@|�L? @?_ U�@?}it �? |�i ^�@*�|) Lu tU�LL*t @||i?_i_ M)

t�UUitt��i UL�Lh|t Lu M*@U! �Lh!iht� A�i) UL?U*�_i |�@| hi*@|��i �4ThL�i4i?|t �? |�i ^�@*�|)

Lu M*@U! tU�LL*�?} L�ih t�UUitt��i UL�Lh|t Lu �Lh!iht i T*@�? Df�HfI Lu |�i U�@?}i �? |�i

4@h!i| �@*�@|�L? Lu |�i�h i_�U@|�L?� �*|L}i|�ihc |��t ML_) Lu hiti@hU� Uhi@|it |�i �4Thitt�L?

|�@| �?_���_�@* U�L�Uit |L @U^��hi 4Lhi @?_ Mi||ih ^�@*�|) tU�LL*�?} Lh |L 4�}h@|i @hi |�i

Th�4@h) u@U|Lht �? i T*@�?�?} h�t�?} hi*@|��i �@}it L�ih |�4i� A�i hit�_�@* UL?|h�M�|�L? Lu

ui_ih@* �?|ih�i?|�L?t @?_ tLU�@* @U|���t4 �t _ii4i_ |L Mi t4@** �? UL4T@h�tL?�

W? |��t tiU|�L?c �i hiUL?t�_ih |�i i4T�h�U@* i��_i?Ui �? t�TTLh| Lu |�i ti*u��4ThL�i4i?|c

t�TT*)�t�_i @UUL�?| Lu �@}i UL?�ih}i?Ui� 6�ht|c �i t�44@h�3i 4@�Lh |hi?_t �? �@}it @?_

i4T*L)4i?| L�ih |�i �bef��bbf |�4i Tih�L_ @t �i** @t |hi?_t �? i_�U@|�L?� 5�Mti^�i?|*)c

�i hi��i� hit�*|t uhL4 |�i *�|ih@|�hi |�@| �tit �@}i _iUL4TLt�|�L? 4i|�L_t |L _�t|�?}��t�

Mi|�ii? _i4@?_ @?_ t�TT*) �?��i?Uit L? |�i M*@U!����|i �@}i }@Tt� ì _�tU�tt @tt�4T�
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t@4T*i� ì �?_ 4Lhi hLM�t| t�TTLh|c �L�i�ihc uLh @? �?_�hiU| igiU| Lu ^�@*�|) LTih@|�?} @t

@ _i|ih4�?@?| Lu i_�U@|�L?@* @||@�?4i?| *i�i*t�

A��h_c @ t�}?��U@?| TLh|�L? Lu |�i LMtih�i_ �@}i UL?�ih}i?Ui L�ih |�4i �t _�i |L ti*iU|��i

��|�_h@�@* Lu *L� �@}i M*@U! �Lh!iht� �L|� M*@U! @?_ ���|i *@MLh uLhUi T@h|�U�T@|�L? h@|it

�@�i _iU*�?i_ t�?Ui �bSf ��|� |�i _iU*�?i uLh �uh�U@? �4ih�U@? �Lh!iht Mi�?} 4�U� }hi@|ih�

�_��t|�?} uLh ti*iU|�L? @*tL @giU|t |�i �?|ihThi|@|�L? Lu _iUL4TLt�|�L?t Lu |�i tL�hUit Lu

hi*@|��i ThL}hitt�

6L�h|�c @h}�4i?|t |�@| i_�U@|�L? @?_ ^�@*�|) Ri T*@�?� M*@U! @_�@?Uit |L |�i i U*�t�L?

Lu *@�c *�|�}@|�L? @?_ tLU�@* @U|���t4 @hi 4�t*i@_�?}c MiU@�ti |�i) �}?Lhi |�i Ui?|h@* hL*i

Lu tLU�@* �?|ih�i?|�L?tc �? |�i uLh4 Lu Th��@|i T��*@?|�hLT) @?_ *i}@* @U|���|)c �? h@�t�?}

|�i ^�@*�|) Lu M*@U! tU�LL*t� W? tiU|�L? uL�h �i _�tU�tt hiti@hU� uhL4 #L?L��ic OiU!4@?

@?_ AL__ E2fff� |�@| _i4L?t|h@|it |�i �4TLh|@?Ui Lu T��*@?|�hLT�U UL?|h�M�|�L?t @?_ *i}@*

�?|ih�i?|�L?t �? �4ThL��?} ML|� |�i @�@�*@M�*�|) Lu @?_ u�?_�?} Lu M*@U! 5L�|�ih? tU�LL*t�

��



��� Ahi?_t �? �@}itc i4T*L)4i?|c i_�U@|�L? @?_ tU�LL*�?} ^�@*�|)

6hL4 �bef��bbfc |�i }@T �? @�ih@}i �@}it Lu M*@U! @?_ ���|i 4@*i �Lh!iht _iU*�?i_ UL?t�_�

ih@M*) uhL4 4Lhi |�@? DfI �? �bef |L *itt |�@? 2DI �? �bbf� �L?�ih}i?Ui uLh ui4@*i �Lh!iht

�@t i�i? }hi@|ih� W? |��t tiU|�L?c �i _itUh�Mi �L� |�i }@�?t �? i@h?�?}tc i4T*L)4i?|c i_�U@�

|�L? @?_ i_�U@|�L?@* ^�@*�|) �ihi _�t|h�M�|i_ @UhLtt _iU@_it� ì @*tL UL?t�_ih |�i ^�it|�L?
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ì i @4�?i |�i igiU|t Lu @TT*)�?} |�iti �@h�L�t t@4T*i �?U*�t�L? Uh�|ih�@ �? @ t�4T*i �@}i

_iUL4TLt�|�L? |�@| _iUL4TLtit |�i U�@?}i �? |�i @�ih@}i *L} �@}i }@T �?|L UL4TL?i?|t

@||h�M�|@M*i |L UL?|�?��?} UL�Lh|t E��|��?�UL�Lh| �4ThL�i4i?|t� Lh |L _�gihi?| �i�}�|�?}

Lu UL�Lh|t @?_ ?i� i?|h@?|t EMi|�ii?�UL�Lh| �4ThL�i4i?|t�� wi| +oS| _i?L|i |�i @�ih@}i

*L} �@}i uLh M�h|�UL�Lh| S �? )i@h | uLh h@Ui oc ��ihi o 5 iKc�j� A�i U�@?}i �? |�i *L}

�@}i }@T Mi|�ii? |�L |�4i Tih�L_tc �bSf @?_ �b.fc �t _iUL4TLti_ �?|L ��|��? @?_ Mi|�ii?

UL4TL?i?|t @t uL**L�tG

E+K
�b.f

� +�
�b.f

�� E+K
�bSf

� +�
�bSf

� '
[

S

RKSc�bSf+
K
Sc�b.f �

[

S

R�Sc�bSf+
�
Sc�b.f

�
[

S

RKSc�bSf+
K
Sc�bSf �

[

S

R�Sc�bSf+
�
Sc�bSf

n
[

S

ERKSc�b.f � RKSc�bSf�+
K
Sc�b.f

n
[

S

ER�Sc�b.f � R�Sc�bSf�+
�
Sc�b.f

��ihi |�i t�44@|�L? �t L�ih UL�Lh|t� A�i �ht| |�L UL4TL?i?|t }��i |�i U�@?}i �? |�i *L}

�@}i }@T |�@| �L�*_ Mi i TiU|i_ �u UL�Lh| �i�}�|t �ihi � i_ @| M@ti )i@h �@*�it E�bSf��

A�i *@t| |�L UL4TL?i?|t t�L� |�i @__�|�L?@* U�@?}i _�i |L U�@?}�?} UL�Lh| �i�}�|t L�ih

|�i )i@htc ���U� �?U*�_it |�i igiU| Lu i?|h) @?_ i �| Lu UL�Lh|t�

A�i igiU|t Lu @TT*)�?} |�i ��i _�gihi?| t@4T*i ti*iU|�L? Uh�|ih�@ _itUh�Mi_ @ML�i @hi _�t�

T*@)i_ �? A@M*i Hc t�L��?} |�i UL4TL?i?| Lu U�@?}i �? |�i @�ih@}i *L} �@}i }@T @||h�M�|@M*i

|L UL?|�?��?} UL�Lh|t E��|��? UL�Lh| �4ThL�i4i?|t� Lh |L _�gihi?| �i�}�|�?} Lu UL�Lh|t @?_

?i� i?|h@?|t EMi|�ii? UL�Lh| �4ThL�i4i?|t�� 6Lh |�i �bHf��bbf �@}i U�@?}itc |�i 5`

53Wkh KW+5, vdpsoh lv uhvwulfwhg wr shuvrqv eruq lq vwdwhv zlwk d vxevwdqwldo eodfn srsxodwlrq1 Lq 4<93/

wklv vxevdpsoh lqfoxghv <<( ri eodfnv dqg ;5( ri zklwhv1

2�



@?_ �k t@4T*it _�t@}hii �? 4@}?�|�_i @?_ t�}? ��|� |�i *@||ih ThL_�U�?} @ _iU*�?i �? |�i

M*@U!����|i �@}i }@T� ��ih |�i Tih�L_ �bSf��bHfc �@}i �4ThL�i4i?| �? |�i �k t@4T*it �t

*itt |�@? �? |�i 5` t@4T*it� A�i �kE�� t@4T*i @||h�M�|it 4�U� *itt Lu |�i L�ih@** �@}i

U�@?}i |L ��|��? UL�Lh| U�@?}i @?_ 4Lhi |L Mi|�ii? UL�Lh| U�@?}i |�@? _L |�i 5` @?_

OA t@4T*it� �kE2� �t @?L4@*L�t �? t�L��?} @ _iU*�?i �? |�i R��|��? UL�Lh|� igiU| Lu �@}i

�4ThL�i4i?|t �? �bSf��b.f� �iU@�ti |�i �k *L�ih �@}i ML�?_t i*�4�?@|i @ *@h}ih uh@U|�L?

Lu *L� �@}i M*@U!tc |�i t@4T*i @||i?�@|it |�i igiU| Lu *@MLh uLhUi ��|�_h@�@* �? ThL_�U�?}

�@}i }hL�|� �? |�i Sf�.f Tih�L_� W| @*tL _@4Ti?t |�i igiU| Lu |�i |�}�| *@MLh 4@h!i| Lu

|�@| Tih�L_ |�@| tih�i_ itTiU�@**) |L h@�ti hi*@|��i �@}it Lu �?t!�**i_ 4�?Lh�|) �Lh!iht� W?

|�i Tih�L_ �bHf��bbfc |�i �k t@4T*i �?U*�t�L? ML�?_t MiUL4i *itt t|h�?}i?| @?_ ThL_�Ui @

4�U� }hi@|ih E�? @MtL*�|i �@*�i @?_ �? hi*@|��i |ih4t� ��|��? UL�Lh| igiU| UL4T@hi_ |L |�@|

uL�?_ �?_ih L|�ih t@4T*�?} h�*it�

�? �4TLh|@?| ui@|�hi Lu A@M*i H |�@| �t hLM�t| @UhLtt @** t@4T*it �t |�i ?i}@|��i R��|��?

UL�Lh|� igiU| �? |�i Tih�L_ �bHf��bbf� W| @h�tit uhL4 |�i @_�ihti U�@?}i �? |�i *@MLh 4@h!i|

uLh *L� t!�** �Lh!iht @?_ |�i u@U| |�@| M*@U!t @hi L�ih*) hiThiti?|i_ @4L?} |�i *itt t!�**i_�

�?L|�ih hLM�t| �?_�?} �t |�i _iU*�?i �? |�i RMi|�ii? UL�Lh|� igiU|c �t�@**) �_i?|��i_ ��|�

|�i hiT*@Ui4i?| Lu *L� ^�@*�|) UL�Lh|t M) ��}� ^�@*�|) UL�Lh|t� �?i �?|ihThi|@|�L? Lu |��t

T�i?L4i?L? �t |�@| M) �bbf tiU�*@h R^�@*�|)� �4ThL�i4i?|t �? |�i L�ih@** M*@U! �Lh!uLhUi

�ihi t*L��?} _L�?c tL |�i hi|�hi4i?| Lu UL�Lh|t 4Lt| ti�ihi*) @giU|i_ M) |�i *L� tU�LL*�?}

^�@*�|) Lu |�i a�4 �hL� ih@ Ui@ti_ |L Mi ^�@?|�|@|��i*) �4TLh|@?|� �| |�i t@4i |�4ic

tU�LL*�?} ^�@*�|) Lu |�i )L�?}it| UL�Lh|t ��|� 4@?) 4i4Miht i_�U@|i_ �? �??ih U�|) tU�LL*t

_�_ ?L| �4ThL�i @t h@T�_*) @t |�i tU�LL*�?} ^�@*�|) Lu |�i Thi��L�t }i?ih@|�L? �4ThL�i_ L�ih

�|t Thi_iUittLht� E5ii OiU!4@? @?_ AL__c 2fffc uLh @? i*@MLh@|�L? Lu |��t TL�?|�

��2�2 A@!�?} �?|L @UUL�?| ti*iU|��i *@MLh uLhUi ��|�_h@�@*

w@MLh uLhUi T@h|�U�T@|�L? Mi}@? |L _iU*�?i uLh M*@U! 4@*it ML|� hi*@|��i*) @?_ @MtL*�|i*) M)

�bSf� �) �bbfc M*@U! *@MLh uLhUi ��|�_h@�@* hi@U�i_ 2�I @t UL4T@hi_ |L �fI uLh ���|it�

A�i ���|i ��|�_h@�@* h@|i @*tL �?Uhi@tit uhL4 �bSf��bbf M�| 4Lhi }h@_�@**)� V�h|�@**)

@** |�i t|�_�it Lu M*@U! iUL?L4�U ThL}hitt uLU�t L? t@4T*it Lu �Lh!iht |L 4i@t�hi �@}it�

A�L i UiT|�L?t �?_�U@|i |�@| ULhhiU|�?} uLh ti*iU|��i ��|�_h@�@* 4@) Mi �4TLh|@?|� +�U�@h_

��|*ih @?_ a@4it OiU!4@? E�b..� t�L� |�@| |�ihi @hi |�L hi@tL?t ��) M*@U! iUL?L4�U �@}i

}hL�|� �? |�i Tih�L_ �bSf��b.. �t �?�@|i_ M) i U*�_�?} *L� �@}i M*@U!t� �?i hi@tL? �t |�@|

2e



|�i UL4TLt�|�L? Lu |�i *@MLh uLhUi �t U�@?}�?} L�ih |�4i @t *L�ih �@}i �Lh!iht _hLT L�| Lu

|�i *@MLh uLhUi� `�i? �i @_��t|t uLh ti*iU|��i ��|�_h@�@*c ��@h*it �hL�? E�bHe� hi_�Uit |�i

TLt|��bSe �T�@h_ |hi?_ �? M*@U! ThL}hitt M) hL�}�*) DfI� A�i tiUL?_ hi@tL? *@MLh uLhUi

��|�_h@�@* Lu M*@U! �Lh!iht �L�*_ Mi i TiU|i_ |L �?Uhi@ti M*@U! �@}it �t |�i ��|�_h@�@*

hiThiti?|t @ _iUhi@ti �? |�i t�TT*) Lu M*@U! *@MLhc ���U� �L�*_ |i?_ |L �?Uhi@ti �|t Th�Ui�

�UUL�?|�?} uLh _hLTL�|t }hi@|*) @giU|t |�i 4i@t�hi Lu M*@U! iUL?L4�U ThL}hitt�

6@�*�hi |L @UUL�?| uLh *@MLh 4@h!i| ti*iU|���|) U@? *i@_ |L @ _�t|Lh|i_ ��i� Lu |�i T@||ih?

Lu hi*@|��i �@}i U�@?}it @t �i** @t M�@ti_ it|�4@|it Lu |�i UL?|h�M�|�L? Lu �@h�L�t _i|ih4��

?@?|t Lu |�i �@}i }@T� AL UL?|hL* uLh ti*iU|��i ��|�_h@�@* Lu *L� �@}i �Lh!ihtc �i �ti @

4i|�L_ _i�i*LTi_ �? OiU!4@? E�bHf� ���U� �?U*�_it �? |�i i@h?�?}t i^�@|�L? @ TL*)?L4�@*

@TThL �4@|�L? |L |�i ti*iU|�L? M�@t u�?U|�L?� A�i M�@t u�?U|�L? �t @TThL �4@|i_ M) @ |h�?�

U@|i_ TL�ih tih�it �? |�i it|�4@|i_ ThLM@M�*�|) Lu T@h|�U�T@|�?} �? |�i *@MLh uLhUic ���U� �i

it|�4@|i M) @ ThLM�| 4L_i*�

��2�� @̀}i _iUL4TLt�|�L? hit�*|t
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ì ?i | Thiti?| i��_i?Ui |�@| }L�ih?4i?| �?|ih�i?|�L?t @*tL @TTi@h |L �@�i Mii? igiU|��i

�? |�i Th��@|i tiU|Lh� �ih|@�? �?_�t|h�it @UUiT|i_ M*@U! �Lh!iht @?_ }@�i |�i4 4Lhi i^��|@M*i

T@) @| @ h@T�_ T@Uic @TT@hi?|*) _�i |L Thitt�hi �4TLti_ M) |�i ,,�� @�4i_ @| UL4M@||�?}

_�tUh�4�?@|Lh) Th@U|�Uit�

A�i ,^�@* ,4T*L)4i?| �TTLh|�?�|) �L44�tt�L? E,,��� Mi}@? �? �bS. |L �L*_ T�M�

*�U �i@h�?}t @ML�| _�tUh�4�?@|Lh) Th@U|�Uit �? Uih|@�? �?_�t|h�it� 5L4i Lu |�i �ht| �i@h�?}t

�ihi �i*_ �? wLt �?}i*it @?_ |�i �?_�t|h�it |@h}i|i_ �ihi _h�} UL4T@?�it E�? �bS.�c 4L|�L?

T�U|�hic h@_�Lc |i*i��t�L?c @ihLtT@Uic M@?!�?} @?_ �?t�h@?Ui� �|�ih ��_i*) T�M*�U�3i_ �i@h�

�?}t �ihi �i*_ �? OL�t|L?c �i� vLh! ��|) @?_ �? |�i �@hL*�?@ |i |�*i �?_�t|h)� �__�|�L?@*

�?_�t|h�it |@h}i|i_ _�h�?} |�i �b.ft �?U*�_i_ |�i |i*iT�L?ic Ti|hL*i�4c @?_ t|ii* �?_�t|h�it�

W? �b.2 @ 4@?_@|i i T@?_i_ |�i i?uLhUi4i?| TL�iht Lu |�i ,,�� |L �?U*�_i t|@|i @?_ *LU@*

}L�ih?4i?| @?_ ��}�ih i_�U@|�L?�

A@M*it �eE@� @?_ EM� t�L� |�i U�@?}i �? M*@U! hiThiti?|@|�L? �? i@U� Lu |�iti �?_�t|h�it

uhL4 �bSf |L �b.f @?_ uhL4 �bHf |L �bbfc M@ti_ L? _iUi??�@* �i?t�t _@|@� �t @ hL�}�

it|�4@|i Lu |�i ,,��<t �4T@U|c |�i |@M*it UL4T@hi i4T*L)4i?| }hL�|� �? |�iti �?_�t|h�it

��|� |�i @�ih@}i TihUi?| }hL�|� �? |�i hi4@�?�?} �?_�t|h�it @?_ �? |�i hi4@�?�?} �?_�t|h�it

�? |�i 5L�|�� 6Lh 4i?c |�i |L|@* hiThiti?|@|�L? Lu M*@U!t �? �4ih�U@? �?_�t|h) hi4@�?i_

@| @hL�?_ HI |�hL�}�L�| |�i |�L _iU@_it� �Lt| Lu |�i ,,�� |@h}i|i_ �?_�t|h�itc L? |�i

L|�ih �@?_c t�L�i_ �?Uhi@tit �? TihUi?| M*@U! �? |�i �b.ft E��|� |�i i UiT|�L? Lu 4L��it

@?_ t|ii*�� W?Uhi@tit h@?}i_ uhL4 bI �? *LU@* }L�ih?4i?| |L ��fI �? �|�*�|�it� 5L4i Lu

�e



|�iti �?_�t|h�it �ihi i T@?_�?} �? L�ih@** i4T*L)4i?|c @t t�L�? M) |�i �ht| UL*�4? �? |�i

|@M*ic ���*i L|�iht �ihi UL?|h@U|�?}� �?i �L�*_ i TiU| |L tii @ }hi@|ih �?Uhi@ti �? ��h�?} �?

i T@?_�?} �?_�t|h�it� W? |�i �bHf<tc ���*i |�i L�ih@** ThLTLh|�L? Lu M*@U!t �? |�i hi4@�?�?}

�?_�t|h�it t|@)i_ UL?t|@?|c tL4i �?_�t|h�it |�@| �@_ Mii? |@h}i|i_ M) |�i ,,�� �? |�i

Thi��L�t _iU@_i UL?|�?�i_ |L t�L� 4L_it| }@�?t� B@�?t uLh �L4i? �? hiThiti?|@|�L? �? i@U�

Lu |�i |�L _iU@_it @hi i�i? 4Lhi _h@4@|�U E?L|i |�@| |�i |@M*it UL4T@hi M*@U! |L ���|i

�L4i? L?*)��

A�i h�}�| �@?_ TLh|�L? Lu A@M*it �e@ @?_ M t�L� |�i ThLTLh|�L? Lu ���|it @?_ M*@U!t

��L �ihi i?}@}i_ �? Rt!�**i_� LUU�T@|�L?t �? i@U� �?_�t|h)� W? |�i N�5� @t @ ��L*ic 2�I Lu

M*@U! 4i? @?_ e.I Lu ���|i 4i? �ihi i?}@}i_ �? t!�**i_ LUU�T@|�L?t� A�Lti TihUi?|@}it

hLti |L 2HI @?_ eHI �? �bHfc @ 2�I �?Uhi@ti uLh M*@U! 4i?� �ih|@�? �?_�t|h�it |@h}i|i_ M)

|�i ,,��c |�L�}� ?L| @**c t�L�i_ 4�U� }hi@|ih }@�?tG @ DbI }@�? uLh M*@U! 4i? �? M@?!�?}c

@ SSI }@�? �? T�@h4@Ui�|�U@*tc i|U� �*@U! �L4i? t�L� i�i? 4Lhi _h@4@|�U }@�?tG �? |�i

E�ih) t4@**� |i*i��t�L? �?_�t|h) |�i ThLTLh|�L? �? t!�**i_ LUU�T@|�L?t hLti 4Lhi |�@? HffI�

Oi?Ui ��i? |�i �?_�t|h�it |�i ,,�� |@h}i|i_ @hi UL4T@hi_ @}@�?t| |�i @�ih@}i @UhLtt @**

L|�ih �?_�t|h�@* tiU|Lhtc |�ihi �t t�TTLh| uLh @? igiU| Lu ,,�� @U|���|) L? M*@U! ��h�?} @?_

LUU�T@|�L?@* 4LM�*�|) �? |�i Th��@|i tiU|Lh�

S 5�44@h) @?_ �L?U*�t�L?t

A��t U�@T|ih i�@*�@|it @h}�4i?|t |�@| @||h�M�|i iUL?L4�U @_�@?Uit Lu M*@U! �Lh!iht L�ih

|�i *@t| ��i _iU@_it |L _iU�t�L?t M) �?_���_�@*t |L }i| 4Lhi @?_ Mi||ih ^�@*�|) tU�LL*�?}

Lh |L 4�}h@|i |L *LU@|�L?t ��|� Mi||ih LTTLh|�?�|�it� ì ^�it|�L? |�i i4T�h�U@* ��t|��U@�
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ì U�@**i?}i ML|� |�i |�iLhi|�U@* @?_ i4T�h�U@* M@t�t uLh |�i ��i� |�@| |�i ThLM*i4 Lu

_�tUh�4�?@|�L? �t ti*u�ULhhiU|�?} �? @ UL4Ti|�|��i *@MLh 4@h!i|� A�i u@U| |�@| 4@?) ThL�|@M*i

�?_�t|h�it i?}@}i_ �? i U*�t�L?@h) ��h�?} Th@U|�Uitc _itT�|i |�i @Mti?Ui Lu *i}@* M@hh�iht hi}�

�*@|�?} |�i�h LTih@|�L?tc Thiti?|t @ tih�L�t U�@**i?}i |L |�i *�Mih|@h�@? ��i� |�@| UL4Ti|�|�L?

��** _h��i _�tUh�4�?@|Lht L�| Lu |�i 4@h!i|� 6�h|�ih4Lhic OiU!4@? @?_ �@)?ih E�bHb� ThL�

��_i UL?��?U�?} i��_i?Ui |�@| M*@U!t 4@_i ?L Mhi@!|�hL�}� �? i4T*L)4i?| �? |�i 5L�|�ih?

|i |�*i �?_�t|h) �?|�* @u|ih |�i T@tt@}i Lu |�i �bSe ����* +�}�|t �U|� W? 4Lt| t|@|itc |�ihi

�ihi ?L *i}@* hit|h�U|�L?t M@hh�?} �h4t uhL4 ��h�?} M*@U! �Lh!ihtc tL �| �@t *@h}i*) tLU�@*

U�t|L4 @?_ ?L| hit|h�U|��i *@�t |�@| ThL��M�|i_ |�i�h ��h�?} �? Uih|@�? �?_�t|h�it�
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d�2o 54�|�c a@4it @?_ 6�?�t ì*U�c R�*Lt�?} A�i B@Tc� +@?_ �LhTLh@|�L?c 5@?|@ �L?�U@c

��c �bHS�

d��o c R�*@U! ,UL?L4�U �hL}hitt �u|ih �)h_@*c� aL�h?@* Lu ,UL?L4�U w�|ih@|�hic 2.c

a�?ic �bHbc D�b�DSe�

e�



d�eo N?�|i_ 5|@|it ��hi@� Lu |�i �i?t�t� O�t|Lh�U@* 5|@|�t|�Ut Lu |�i N?�|i_ 5|@|it� �@h|t �

@?_ 2�

d�Do N�5� �L44�tt�L? L? ����* +�}�|tc A�i ,UL?L4�U �hL}hitt Lu �*@U! �i? �? �4ih�U@c

�bHS�

d�So N�5� �L44�tt�L? L? ����* +�}�|tc 6i_ih@* ,?uLhUi4i?| Lu 5U�LL* #iti}hi}@|�L?c �bSb�

d�.o N�5� �L44�tt�L? L? ����* +�}�|tc �bSe 5|@g +iTLh|G ��M*�U ,_�U@|�L?c �bSe�

d�Ho @̀tM)c 5|iT�i?c �?|�L?) #<�4@|Lc @?_ +Lti4@h) �i|h@�*ihc #iti}hi}@|�L? 6hL4

�hL�? |L �*i @?_ihc �@hML?_@*ic W**�?L�tG 5L�|�ih? W**�?L�t N?��iht�|) �hittc �b..�
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Table 1
Intercensal Migration from the South(a)

Percentage of Population Migrating

Decade
Black

% of pop
White

% of pop
1910-20 5.1 1.9
1920-30 8.4 2.2
1930-40 3.7 1.0
1940-50 12.5 1.6
1950-60 11.6 6.3

(a):    Historical Statistics of the United States, Part I Table Series A 195-209
(population), Series C 25-75 (intercensal migration).



Table 2
Segregationist Laws by State as of 1949(a)

Type of Law Authorizing or Requiring Segregation
by State Law

States

Amusements/Public Halls AR, GA, MO, OK, SC, TN, VA

Public Schools AL, AZ, AR, DE, DC, FL, GA, KS, KY, LA, MD,
MS, MO, NM, NC, OK, SC, TN, TX, VA, WV,

WY

Employment(b) AR,  NC,  OK, SC, TN, TX

Hospitals AL, DE, GA, KY, LA, MD, MS, MO, NC, OK, SC,
TN, TX, VA, WV

Penal Institutions AL, AR, FL, GA, LA, MS, NC, SC, TN, VA

Welfare Institutions AL, DE, KY, LA, NC, OK, TN, TX, WV

Transportation AL, AR, FL, GA, KY, LA, MD, MS, NC, OK, SC,
TN, TX, VA

Housing(c) LA, TX, VA

Mixed Marriage Prohibited AL, AZ, AR, CA, CO, DE, FL, GA, ID, IN, KY,
LA, MD, MS, MO, MT, NE, NV, NC, ND, OK,

OR,, SC, SD, TN, TX, UT, VA, WV, WY
(a)  Source: Murray et. al., 1951
(b)  According to Murrary et. al., 1951, “Segregation in employment has been legislated in only six states.

Four of these – Arkansas, Oklahoma, Tennessee and Texas – require separate wash rooms for Negro
and white workers employed in the mining industry. North Carolina provides for the maintenance of
separate toilet facilities for Negroes and whites employed in manufacturing or other business. South
Carolina has an elaborate statute requiring segregation in minute detail of employees working in cotton
textile manufacturing establishments. As a practical matter, segregation in employment in most
Southern states is generally established without the aid of statute.” (pp. 17-18)

(c)  Zoning ordinances were declared unconstitutional in 1917, but these states had not repealed their laws.
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Table 3a

Mean and Median Black-White Ratios
Based on Annual Earnings incl. Business Income

for Working Men and Women, 1940-1990 †
Men Women

Census Year Mean Median Mean Median

1940 0.48 0.46 0.42 0.38
1950 0.54 0.54 0.53 0.38
1960 0.53 0.52 0.60 0.44
1970 0.62 0.64 0.85 0.80
1980 0.68 0.68 1.02 1.06
1990 0.68 0.66 0.97 0.96

Earnings Ratios Based on Annual Wage and Salary Earnings
(excl. Business Income)

Men Women
Census Year Mean Median Mean Median

1940 0.48 0.46 0.42 0.38
1950 0.61 0.59 0.54 0.42
1960 0.60 0.57 0.61 0.46
1970 0.67 0.66 0.87 0.77
1980 0.72 0.71 1.04 1.09
1990 0.70 0.70 0.99 1.00

Earnings Ratios Based on Weekly Earnings,
(incl. Business income)

Men Women
Census Year Mean Median Mean Median

1940 0.49 0.49 0.39 0.41
1950 0.61 0.58 0.60 0.48
1960 0.58 0.59 0.62 0.51
1970 0.66 0.65 0.86 0.80
1980 0.74 0.71 1.06 1.01
1990 0.73 0.69 1.02 0.98

† Tabulations based on subsamples of men and women, age 16-64 from the 1940-1990 Decen-
nial Censuses (see Appendix A for summary of other sample restrictions). No adjustment is
made for top-coded earnings.
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Table 3b

Mean and Median Black-White Ratios for Men
Based on Annual Earnings incl. Business Income

1940-1990 †
Census Year Mean Median Median

Workers Only Workers Only incl. Nonworkers ††
(1) (2) (3)

1940 0.48 0.46 0.46
1950 0.54 0.54 0.44
1960 0.53 0.52 0.46
1970 0.62 0.64 0.52
1980 0.68 0.68 0.46
1990 0.68 0.66 0.47

Earnings Ratios Based on
Annual Wage and Salary Earnings

(excl. Business Income)
Census Year Mean Median Median

Workers Only Workers Only incl. Nonworkers ††
(1) (2) (3)

1940 0.48 0.46 0.46
1950 0.61 0.59 0.53
1960 0.60 0.57 0.52
1970 0.67 0.66 0.57
1980 0.72 0.71 0.50
1990 0.70 0.70 0.50

Earnings Ratios Based on Weekly Earnings,
(incl. Business income)

Census Year Mean Median Median
Workers Only Workers Only incl. Nonworkers ††

(1) (2) (3)

1940 0.49 0.49 0.49
1950 0.61 0.58 0.56
1960 0.58 0.59 0.52
1970 0.66 0.65 0.57
1980 0.74 0.71 0.55
1990 0.73 0.69 0.52

† Tabulations based on subsamples of men and women, age 16-64 from the Decennial Censuses (see Appendix A for
additional sample restrictions). No adjustment is made for top-coded Earnings.
†† The third column includes nonworkers (imputed a wage below the median) in calculating the median wage ratio.
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Table 4

Mean and Median Number of Weeks Worked †
for Working Men, 1940-1990

Mean Median
Census Year Black White Ratio Black White Ratio

1940 41 42 0.96 48 52 0.92
1950 43 45 0.95 50 52 0.96
1960 43 46 0.94 52 52 1.00
1970 44 46 0.96 52 52 1.00
1980 43 45 0.94 52 52 1.00
1990 43 46 0.94 52 52 1.00

Mean and Median Number of Weeks Worked †
for Working Women, 1940-1990

Mean Median
Census Year Black White Ratio Black White Ratio

1940 39 39 0.99 50 49 1.02
1950 36 37 0.96 40 47 0.85
1960 36 36 0.99 42 42 1.00
1970 38 37 1.02 48 42 1.14
1980 40 40 1.01 50 50 1.00
1990 42 43 0.98 52 52 1.00

† Ratios tabulated based on subsamples of working men and women from the 1940-1990
Decennial Censuses. (See Appendix A for additional sample restrictions.)
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Table 5a

Mean Black-White Weekly Wage Ratio by Birth Cohort
for Working Men, 1940-1990

Birth Cohort 1940 1950 1960 1970 1980 1990

1870-79 0.44 . . . . .
1880-89 0.43 0.57 . . . .
1890-99 0.44 0.55 0.51 . . .
1900-09 0.49 0.60 0.57 0.61 . .
1910-19 0.54 0.60 0.58 0.61 0.70 .
1920-29 0.57 0.66 0.60 0.62 0.69 0.73
1930-39 . 0.77 0.64 0.66 0.70 0.72
1940-49 . . 0.76 0.79 0.74 0.71
1950-59 . . . 0.97 0.78 0.71
1960-69 . . . . 0.82 0.76
1970-79 . . . . . 0.86

Median Black-White Weekly Wage Ratio by Birth Cohort
for Working Men, 1940-1990

Birth Cohort 1940 1950 1960 1970 1980 1990

1870-79 0.43 . . . . .
1880-89 0.44 0.42 . . . .
1890-99 0.43 0.52 0.51 . . .
1900-09 0.47 0.58 0.55 0.62 . .
1910-19 0.52 0.59 0.56 0.64 0.67 .
1920-29 0.50 0.62 0.60 0.63 0.69 0.77
1930-39 . 0.80 0.58 0.70 0.72 0.73
1940-49 . . 0.69 0.73 0.72 0.75
1950-59 . . . 0.89 0.78 0.73
1960-69 . . . . 0.72 0.75
1970-79 . . . . . 0.67

† Tabulations based on subsamples of men, age 16-64 from the 1940-1990 Decennial Censuses (see
Appendix A for additional sample restrictions). No adjustment is made for top-coded Earnings.
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Table 5b

Mean Black-White Weekly Wage Ratio by Birth Cohort
for Working Women, 1940-1990

Birth Cohort 1940 1950 1960 1970 1980 1990

1870-79 0.44 . . . . .
1880-89 0.37 0.45 . . . .
1890-99 0.40 0.44 0.46 . . .
1900-09 0.39 0.49 0.47 0.60 . .
1910-19 0.44 0.58 0.58 0.67 0.82 .
1920-29 0.50 0.55 0.68 0.84 0.93 0.97
1930-39 . 0.49 0.60 0.98 1.07 1.05
1940-49 . . 0.64 0.92 1.12 1.06
1950-59 . . . 0.96 0.96 0.99
1960-69 . . . . 0.87 0.87
1970-79 . . . . . 0.91

Median Black-White Weekly Wage Ratio by Birth Cohort
for Working Women, 1940-1990

Birth Cohort 1940 1950 1960 1970 1980 1990

1870-79 0.39 . . . . .
1880-89 0.40 0.30 . . . .
1890-99 0.38 0.38 0.30 . . .
1900-09 0.33 0.33 0.33 0.42 . .
1910-19 0.33 0.43 0.44 0.53 0.71 .
1920-29 0.38 0.40 0.51 0.78 0.88 0.91
1930-39 . 0.33 0.38 1.00 1.06 1.03
1940-49 . . 0.56 0.87 1.20 1.10
1950-59 . . . 0.87 0.92 1.00
1960-69 . . . . 0.69 0.83
1970-79 . . . . . 0.80

† Tabulations based on subsamples of women from the 1940-1990 Decennial Censuses (see Appendix A
for additional sample restrictions). No adjustment is made for top-coded Earnings.
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Table 6
Education Distribution, Age 16-64

by Race and Sex

White Males

Census 0 1-4 5-8 9 10 11 12 13 14 15 16 17 18 19 20
1940 1 5 41 7 9 6 18 2 3 1  4 2 0 0 0
1950 1 5 32 7 9 7 23 3 4 2  5 3 0 0 0
1960 1 3 25 7 9 7 27 4 4 2  6 2 3 0 0
1970 1 1 14 7 9 8 32 6 6 3  7 3 4 0 0
1980 0 1  7 5 7  6 35 7 8 4 10 3 3 2 2
1990 † 0 0  3 3 5  5 31 0 29 0 16 0 5 0 3

Black Males

Census 0 1-4 5-8 9 10 11 12 13 14 15 16 17 18 19 20
1940 7 33 42 5  4  2  4 1 1 0 1 0 0 0 0
1950 5 25 40 7  6  4  8 1 1 1 1 1 0 0 0
1960 4 17 35 8  9  7 14 2 2 1  2  0  1 0 0
1970 2 8 23 9 12 10 24 3 3 1 2 1 1 0 0
1980 1 3 13 8 11 10 31 6 6 3 4 1 1 1 1
1990 † 1 1  5 5 8 9 36 0 25 0 7 0 2 0 1

White Females

Census 0 1-4 5-8 9 10 11 12 13 14 15 16 17 18 19 20
1940 1 4 36 8 10 6 24 3 3 1  3 1 0 0 0
1950 1 3 28 7 9 7 30 4 4 2  4 2 0 0 0
1960 1 2 21 7 10 8 34 5 4 2  4 1 1 0 0
1970 0 1 12 6 10 8 40 6 5 3  6 1 1 0 0
1980 0 1  6 5 7 7 43 8  7 4  8 2 2 1 1
1990 † 0 0  2 3 5 5 35 0 31 0 14 0 4 0 1

Black Females

Census 0 1-4 5-8 9 10 11 12 13 14 15 16 17 18 19 20
1940 5 25 46 6  5  3  7 1 1 0 1 0 0 0 0
1950 3 18 42 8  8  5 11 1 2 1  2  1  0 0 0
1960 2 11 33 9 11 9 18 2 2 1  2  0  0 0 0
1970 1 5 21 9 13 12 27 4 3 1 3 1 1 0 0
1980 1 2 11 7 11 11 34 7 6 3 4 1 1 0 0
1990 † 1 1  4 4 7 9 35 0 28 0 8 0 3 0 1

† Source: 1940-1990 Decennial Census samples. (See Appendix A for sample restrictions). In 1990, education levels
are reported as highest degree obtained. To compare 1990 to other years, we convert the degrees as follows: high-
school=12 years, some college, or an associates degree=14 years, bachelors degree=16 years, masters degree=18 years,
phd or other professional degree=20 years.
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Table 7

Comparison OF Smith-Welch, Card-Krueger, and Current Study’s Sample Restrictions

Smith-Welch Study Card-Krueger Study Current Study
Sex: Male Male Male
Race/Citizen: Black or white Black or white Black or white

U.S. Citizens Born and living in continental U.S. Born and living in U.S.
(Southern-born men living in Northern
cities used in regressions)

Age: 16 to 65 16 to 65 (born between 1900 and 1949) 16 to 65
Employment Status: Worked at least 27 weeks Worked at least one week Worked at least one week
Weekly income bounds:
1960 $6.25 - $625 $14.03 - $1002 none

1970 $10.00 - $1250 $18.00 - $1264 none

1980 $19.80 - $1875 $36.00 - $2500 none

Other exclusions: Records with imputations Records with imputations Records with imputations
Group quarters residents
Full-time students
Military
Self employed, except in agriculture
Persons with topcoded income* if
did not work at least 40 weeks

Wage measure: Weekly wage+business income Weekly wage income Weekly wage + business income
Topcoded income adjusted Topcoded income not adjusted Topcoded income not adjusted
1960-70 weeks worked Procedure not given Mean by race within each weeks worked interval
calculated from the 1980 Census
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Table 8
Decomposition of Average Log Wage Gap into Within and Between Components

under Alternative Sampling Rules †
SW Sample

1960 to 1970 1970 to 1980 1980 to 1990
1. Change in relative wage gap (%) 13.1 12.3 2.17
2. Component due to within cohort improvements †† 4.96 3.72 -1.5
3. Component due to changing cohort population weights 8.14 8.57 3.65
(incl. exit of oldest cohort, entry of youngest)

CK(1) Sample

1960 to 1970 1970 to 1980 1980 to 1990
1. Change in relative wage gap (%) 10.3 8.49 -1.4
2. Component due to within cohort improvements 0.27 1.16 -5.5
3. Component due to changing cohort population weights 9.99 7.33 4.13
(incl. exit of oldest cohort, entry of youngest)

CK(2) Sample of South-North Migrants

1960 to 1970 1970 to 1980 1980 to 1990
1. Change in relative wage gap (%) 5.11 4.03 -.25
2. Component due to within cohort improvements -2.0 -3.5 -6.3
3. Component due to changing cohort population weights 7.12 7.53 6.09
(incl. exit of oldest cohort, entry of youngest)

HT(1) Sample

1960 to 1970 1970 to 1980 1980 to 1990
1. Change in relative wage gap (%) 14.8 8.77 2.43
2. Component due to within cohort improvements 3.70 2.06 -1.6
3. Component due to changing cohort population weights 11.1 6.71 4.05
(incl. exit of oldest cohort, entry of youngest)

HT(2) sample

1960 to 1970 1970 to 1980 1980 to 1990
1. Change in relative wage gap (%) 14.8 9.05 1.52
2. Component due to within cohort improvements 3.58 2.15 -2.6
3. Component due to changing cohort population weights 11.3 6.90 4.08
(incl. exit of oldest cohort, entry of youngest)

† Source: Subsamples of male workers from the 1960-1990 Decennial Censuses. See Table 7 and Section
3.2 of the text for detailed descriptions of the subsamples.
†† The within cohort component holds the cohort population weights fixed (at the base year) in the current
year-base year comparisons.
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Table 9
Total Contribution of Education to Change in Relative Wage Gap

under alternative Samples, Holding Specification Constant
Specification: HT Model*

Decade: 1970 - 1960
Age Group CK§ SW† HT‡ CK-South †† HT-LFP Corrected*
Age 31-40 Main 4.9 5.0 5.9 4.0 4.5

Race -3.6 -3.9 -4.8 -4.6 -4.7
Year -3.3 -4.1 -4.7 -3.0 -5.2

Race-Year 7.8 5.8 13.1 8.4 5.7
Total 5.7 2.8 9.5 4.8 0.4

Total Change in Wage Gap 8.6 11.5 12.8 6.5 12.8
Education Contribution (%) 66.7 24.2 74.5 73.6 2.8

Age 41-50 Main Effect 3.7 3.7 4.6 2.8 3.4
Race Effect -6.0 -3.6 -6.7 -3.5 -9.1
Year Effect -7.5 -8.5 -8.0 10.4 -6.8

Race-Year Effect 8.4 5.4 13.3 -8.6 14.0
Total -1.3 -3.0 3.1 1.2 1.5

Total Change in Wage Gap 5.6 10.2 10.1 -0.0 10.1
Education Contribution (%) -23.5 -29.6 31.3 -8661 14.5

Decade: 1980 - 1970
Age Group CK§ SW† HT‡ CK-South †† HT-LFP Corrected*
Age 31-40 Main 4.2 4.6 4.8 -2.2 3.6

Race -1.8 -1.4 -1.4 -4.7 -2.4
Year 0.9 0.9 0.7 -4.4 2.3

Race-Year 17.2 14.5 16.1 10.9 7.6
Total 20.5 18.6 20.2 -0.4 11.0

Total Change in Wage Gap 12.3 13.7 12.6 3.6 12.6
Education Contribution (%) 166.3 135.3 160.0 -12.3 87.2

Age 41-50 Main Effect 4.6 3.9 5.3 4.7 4.0
Race Effect -5.2 -2.8 -5.1 -5.9 -5.4
Year Effect 3.3 3.6 3.1 -6.9 3.8

Race-Year Effect 19.4 12.7 22.0 28.6 28.4
Total 22.1 17.4 25.4 20.5 30.8

Total Change in Wage Gap 12.1 11.0 13.3 5.6 13.3
Education Contribution (%) 182.1 157.7 191.0 365.5 232.2

Decade: 1990 - 1980
Age Group CK§ SW† HT‡ CK-South †† HT-LFP Corrected+
Age 31-40 Main 5.0 4.9 5.3 -0.6 3.2

Race 0.1 0.2 0.0 0.4 -1.0
Year -5.7 -4.7 -4.5 -10.3 -2.2

Race-Year 23.1 24.5 23.2 52.2 9.7
Total 22.5 24.9 24.0 41.7 9.7

Total Change in Wage Gap -5.7 -1.7 -2.3 -5.9 -2.3
Education Contribution (%) -397.3 -1493 -1029 -712.0 -414.3

Age 41-50 Main Effect 3.0 3.7 3.1 -4.7 1.9
Race Effect -1.1 -0.7 -0.7 -0.5 -0.1
Year Effect -6.1 -4.4 -5.2 -8.3 -2.8

Race-Year Effect 5.0 7.9 3.2 -3.2 -8.3
Total 0.8 6.5 0.4 -16.8 -9.3

Total Change in Wage Gap 1.0 7.0 5.1 -0.8 5.1
Education Contribution (%) 78.5 92.1 7.2 2068.3 -184.7

* The model includes potential experience and its square, smsa indicator, state-of-birth and region-of-residence intercepts (for 9 Cen-
sus regions), and state-of-birth and region-of-residence interacted with years of education. The latter interactions allow for local labor
market effects on the return to education. (See Heckman, Layne-Farrar and Todd, 1996). § Card-Krueger Sample † Smith-Welch
Sample ‡ Sample used in Current Study (HT sample) (29 states of birth) †† Card-Krueger Sample of Southern-born Migrants + HL
Sample for HL Model Specification aumented to include a 5th degree polynomial in the probability of participating in the labor force
to control selectivity.(See Heckman, 1980). The participation equation is estimated by a probit model. It includes the variables in the
wage equation as well as the following: number of persons under age 18 in the household, unearned income (when available), home
ownership indicator, interval of value of owned home, unemployment and welfare participation rates in the sta te of residence.



Table 10
Estimates of the Effect of Black-White Quality Gap on the Log Weekly Wage Gap

Dependent Variable: Mean Log Weekly Wage Gap (black-white) by state-of-birth and cohort
Samples: Working Men in Decennial Censuses 1960-1990  (HT sample)

Model
Variable (1) (2) (3) (4) (5)

intercept -0.427
(0.014)

-0.388
(0.014)

-0.316
(0.014)

-0.389
(0.014)

-0.311
(0.016)

black-white gap in pupil-teacher
ratio

… -0.551
(0.084)

0.160
(0.104)

-0.245
(0.184)

0.185
(0.171)

black-white gap in term length … … … -0.049
(0.103)

-0.081
(0.092)

black-white gap in log teacher
salary

… … … 0.079
(0.045)

0.034
(0.040)

black-white gap in mean
education levels …

… 0.075
(0.008) …

0.076
(0.009)

cohort 1920-1929 0.029
(0.016)

0.015
(0.015)

0.016
(0.013)

0.019
(0.015)

0.017
(0.014)

cohort 1930-1939 0.069
(0.016)

0.045
(0.015)

0.038
(0.013)

0.048
(0.015)

0.039
(0.014)

cohort 1940-1949 0.162
(0.018)

0.133
(0.018)

0.121
(0.016)

0.130
(0.018)

0.122
(0.016)

year 1970 0.021
(0.013)

0.021
(0.012)

0.028
(0.011)

0.017
(0.013)

0.023
(0.011)

year 1980 0.038
(0.015)

0.038
(0.014)

0.023
(0.012)

0.035
(0.014)

0.019
(0.013)
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Table 11(a)
Comparison of Percentages of White and Black Working Men Age 16-64

who are Employed by the Government (Federal, State or Local)†
Education Level: <12 years

birth cohort 1960 1970 1980 1990
B-W B-W B-W B-W

W B Ratio W B Ratio W B Ratio W B Ratio
1890-1899 11 10 0.84 . . .  . . .  . . .
1900-1909 10 9 0.90 12 14 1.12 . .  . . .  .
1910-1919 9 11 1.22 12 16 1.30 14 21 1.46 . . .
1920-1929 10 12 1.16 11 15 1.35 13 21 1.59 12 17 1.42
1930-1939 13 10 0.77 10 13 1.28 10 17 1.67 10 16 1.56
1940-1949 11 7 0.67 11 14 1.34 8 15 1.75 8 13 1.56
1950-1959 . .  . 9 21 2.47 8 18 2.23 6 12 2.18
1960-1969 . .  . . .  . 8 28 3.73 4 9 2.28
1970-1979 . .  . . .  . . .  . 4 12 2.84

Education Level: 12 years

birth cohort 1960 1970 1980 1990
B-W B-W B-W B-W

W B Ratio W B Ratio W B Ratio W B Ratio
1890-1899 15 13 0.84 . . .  . . .  . . .
1900-1909 13 23 1.83 15 23 1.58 . .  . . .  .
1910-1919 15 26 1.75 17 30 1.83 16 33 2.11 . . .
1920-1929 15 27 1.79 16 29 1.78 17 34 2.02 14 29 2.12
1930-1939 20 29 1.47 16 27 1.74 15 28 1.91 14 26 1.91
1940-1949 24 24 0.96 19 26 1.39 14 23 1.66 13 22 1.74
1950-1959 . .  . 19 30 1.56 13 27 2.16 11 21 1.93
1960-1969 . .  . . .  . 12 32 2.72 11 21 1.99
1970-1979 . .  . . .  . . .  . 13 25 1.89

Education Level: 13-15 years

birth cohort 1960 1970 1980 1990
B-W B-W B-W B-W

W B Ratio W B Ratio W B Ratio W B Ratio
1890-1899 17 26 1.49 . . .  . . .  . . .
1900-1909 14 28 2.01 16 29 1.86 . .  . . .  .
1910-1919 16 33 2.04 18 41 2.32 16 38 2.43 . . .
1920-1929 15 42 2.74 17 40 2.41 17 43 2.49 15 37 2.55
1930-1939 20 38 1.92 16 38 2.42 18 40 2.17 18 39 2.23
1940-1949 18 23 1.23 21 32 1.54 18 32 1.80 18 34 1.88
1950-1959 . .  . 17 28 1.69 14 28 1.98 16 31 1.91
1960-1969 . .  . . .  . 13 25 1.98 15 28 1.84
1970-1979 . .  . . .  . . .  . 12 21 1.84

Education Level: 16+ years

birth cohort 1960 1970 1980 1990
B-W B-W B-W B-W

W B Ratio W B Ratio W B Ratio W B Ratio
1890-1899 26 29 1.12 . . .  . . .  . . .
1900-1909 25 46 1.82 27 63 2.37 . .  . . .  .
1910-1919 25 57 2.26 27 56 2.04 25 58 2.27 . . .
1920-1929 23 64 2.77 26 61 2.35 28 64 2.34 21 55 2.60
1930-1939 33 65 1.98 30 60 1.99 31 59 1.88 27 57 2.08
1940-1949 18 23 1.23 38 50 1.32 30 46 1.54 28 47 1.68
1950-1959 . .  . 40 28 0.70 23 37 1.57 21 38 1.83
1960-1969 . .  . . .  . 14 67 4.67 17 31 1.79
1970-1979 . .  . . .  . . .  . 13 9 0.68

Source: Authors tabulations based on subsamples from the 1960-1990 Decennial Censuses. See Appendix A for list of
sample restrictions.
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Table 11(b)
Comparison of Percentages of White and Black Working Women Age 16-64

who are Employed by the Government (Federal, State or Local)
Education Level: <12 years

birth cohort 1960 1970 1980 1990
B-W B-W B-W B-W

W B Ratio W B Ratio W B Ratio W B Ratio
1890-1899 10 4 0.38 . . .  . . .  . . .
1900-1909 9 5 0.60 11 9 0.76 . . .  . . .
1910-1919 7 6 0.83 11 12 1.07 13 20 1.53 . . .
1920-1929 5 6 1.06 9 14 1.49 13 23 1.81 11 21 1.85
1930-1939 4 5 1.20 8 14 1.84 11 21 1.93 10 20 1.94
1940-1949 3 3 0.99 5 13 2.46 9 19 2.15 8 16 1.93
1950-1959 . .  . 7 26 3.72 7 17 2.57 6 12 1.95
1960-1969 . .  . . .  . 7 32 4.46 4 11 2.69
1970-1979 . .  . . .  . . .  . 4 12 2.84

Education Level: 12 years

birth cohort 1960 1970 1980 1990
B-W B-W B-W B-W

W B Ratio W B Ratio W B Ratio W B Ratio
1890-1899 17 9 0.53 . . .  . . .  . . .
1900-1909 16 14 0.85 18 23 1.30 . .  . . .  .
1910-1919 15 22 1.47 18 30 1.65 20 37 1.84 . . .
1920-1929 12 17 1.48 17 31 1.84 20 38 1.93 17 31 1.83
1930-1939 10 15 1.60 14 26 1.81 18 33 1.77 17 29 1.73
1940-1949 9 10 1.09 11 22 1.99 15 27 1.75 15 24 1.64
1950-1959 . .  . 11 23 2.05 11 24 2.15 12 21 1.68
1960-1969 . .  . . .  . 10 28 2.74 8 18 2.32
1970-1979 . .  . . .  . . .  . 13 25 1.89

Education Level: 13-15 years

birth cohort 1960 1970 1980 1990
B-W B-W B-W B-W

W B Ratio W B Ratio W B Ratio W B Ratio
1890-1899 35 43 1.22 . . .  . . .  . . .
1900-1909 35 41 1.18 30 32 1.08 . .  . . .  .
1910-1919 26 37 1.45 28 49 1.76 25 46 1.86 . . .
1920-1929 21 38 1.79 23 44 1.89 25 51 2.05 21 38 1.85
1930-1939 20 27 1.38 21 42 1.97 22 47 2.12 21 40 1.95
1940-1949 16 23 1.45 19 34 1.74 19 36 1.95 18 36 1.99
1950-1959 . .  . 17 31 1.76 16 31 1.97 15 29 2.00
1960-1969 . .  . . .  . 15 33 2.16 10 24 2.36
1970-1979 . .  . . .  . . .  . 12 21 1.84

Education Level: 16+ years

birth cohort 1960 1970 1980 1990
B-W B-W B-W B-W

W B Ratio W B Ratio W B Ratio W B Ratio
1890-1899 61 84 1.38 . . .  . . .  . . .
1900-1909 66 80 1.20 66 78 1.19 . .  . . .  .
1910-1919 61 80 1.30 64 79 1.23 56 78 1.39 . . .
1920-1929 53 81 1.52 59 82 1.40 56 81 1.44 43 73 1.71
1930-1939 58 79 1.36 59 80 1.36 54 79 1.45 46 71 1.54
1940-1949 33 23 0.70 59 72 1.22 49 68 1.39 43 62 1.44
1950-1959 . .  . 56 31 0.55 36 50 1.38 31 48 1.54
1960-1969 . .  . . .  . 28 33 1.19 21 34 1.62
1970-1979 . .  . . .  . . .  . 13 9 0.68

Source: Authors’ tabulations based on subsamples from the 1960-1990 Decennial Censuses. See
Appendix A for list of sample restrictions.
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Table 12

Comparison of Actual and Simulated Black-White Wage Ratios Obtained
after Adjusting for Racial Differences in Residential Location, Education Level and Employment Sector (Government or Private)g

1960 Census
unconditional Adj. for Adj. for Resid. Location Adj. for Resid. Location Adj. for Resid.Location, Government

birth cohort (no adjustment) Resid. Location and Educ. and Government Emp. Emp. and Educ.
1900-1910 .56 .62 .66 .66 .66
1910-1919 .58 .64 .68 .68 .68
1920-1929 .61 .66 .71 .71 .71
1930-1939 .66 .72 .74 .74 .74
1940-1949 .73 .86 .88 .88 .88

1970 Census
unconditional Adj. for Adj. for Resid. Location Adj. for Resid. Location Adj. for Resid.Location, Government

birth cohort (no adjustment) Resid. Location and Educ. and Government Emp. Emp. and Educ.
1910-1919 .59 .64 .70 .64 .69
1920-1929 .61 .65 .72 .64 .70
1930-1939 .66 .69 .77 .69 .77
1940-1949 .79 .81 .87 .83 .90

1980 Census
unconditional Adj. for Adj. for Resid. Location Adj. for Location Adj. for Location, Government

birth cohort (no adjustment) Resid. Location and Educ. and Government Emp. Emp. and Educ.
1920-1929 .68 .71 .78 .70 .76
1930-1939 .70 .72 .78 .71 .78
1940-1949 .76 .78 .84 .79 .85
1950-1959 .82 .84 .87 .86 .90

1990 Census
unconditional Adj. for Adj. for Resid. Location Adj. for Location Adj. for Location, Government

birth cohort (no adjustment) Resid. Location and Educ. and Government Emp. Emp. and Educ.
1930-1939 .71 .73 .80 .73 .81
1940-1949 .72 .75 .81 .75 .82
1950-1959 .74 .77 .82 .77 .82
1960-1969 .81 .82 .86 .81 .86

† Source: Subsamples of Male Workers from the 1960-1990 Decennial Censuses. (See Appendix A for
description of Samples). Residential Location refers to the nine divisions as defined by the Census. Educa-
tion refers to the following categories: 12 years of less, 12 years, 13-15 years, and 16+ years. Government
includes both federal, state, and local government employment.
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Table 13a.
Male Black-White Ratio Within Occupations, 1940-1960 †

Occupation 1940 1950 1960
B-W Prop. of Median Education B-W Prop. of Median Education B-W Prop. of Median Education

Wage Ratio Blacks White Black Wage Ratio Blacks White Black Wage Ratio Blacks White Black
Private Sector

Professional 0.36 0.03 12 10 0.48 0.03 12 10 0.52 0.03 13 12
(6 )†† (7 ) (6 ) (6 ) (4 ) (7 )

Sales-Clerical 0.54 0.02 12 8 0.61 0.03 12 9 0.64 0.04 12 11
(3 ) (6 ) (2 ) (5 ) (3 ) (4 )

Service 0.70 0.16 8 7  0.79 0.12 9 8  0.77 0.14 10 8
(3 ) (4 ) (4 ) (5 ) (4 ) (5 )

Farming 0.36 0.19 8 4  0.50 0.11 8 4  0.33 0.04 8 5
(3 ) (4 ) (3 ) (4 ) (4 ) (4 )

Craft 0.55 0.05 8 6  0.66 0.08 10 7 0.66 0.11 10 8
(3 ) (4 ) (4 ) (4 ) (4 ) (5 )

Operator 0.65 0.14 8 6  0.73 0.23 9 7  0.73 0.28 10 8
(3 ) (4 ) (4 ) (5 ) (4 ) (5 )

Laborer 0.67 0.40 8 4  0.84 0.33 8 5  0.78 0.32 9 6
(3 ) (4 ) (3 ) (5 ) (4 ) (5 )

Government Sector

Professional 0.60 0.06 15 16 0.79 0.10 16 16 0.82 0.13 16 16
(4 ) (2 ) (5 ) (2 ) (5 ) (2 )

Sales-Clerical 1.15 0.05 12 12 1.32 0.19 12 12 0.91 0.20 12 12
(3 ) (3 ) (3 ) (3 ) (2 ) (3 )

Service 0.83 0.11 9 8  0.69 0.20 10 8 0.74 0.23 11 10
(4 ) (5 ) (4 ) (5 ) (4 ) (5 )

Craft 0.65 0.04 8 7  0.82 0.07 10 10 0.81 0.08 10 10
(3 ) (5 ) (4 ) (5 ) (4 ) (5 )

Operator 0.83 0.05 8 6  0.86 0.15 8 8  0.91 0.14 9 9
(3 ) (4 ) (3 ) (6 ) (4 ) (5 )

Laborer 0.87 0.68 8 5  0.88 0.28 8 7  0.92 0.18 8 8
(2 ) (5 ) (3 ) (5 ) (5 ) (6 )

† Source: Tabulations based on subsamples of male workers from the 1940-1990 Decennial Censuses. See
Appendix A for full list of sample restrictions and definitions of variables. "Prop. of blacks" is the propor-
tion of the black workforce in each occupational category.
†† Note: Interquartile range shown in parentheses.
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Table 13b.
Male Black-White Ratio Within Occupations, 1970-1990 †

Occupation 1970 1980 1990
B-W Prop. of Median Education B-W Prop. of Median Education B-W Prop. of Median Education

Wage Ratio Blacks White Black Wage Ratio Blacks White Black Wage Ratio Blacks White Black
Private Sector

Professional 0.68 0.06 14 13 0.73 0.10 16 14 0.75 0.13 16 14
(4 )†† (4 ) (3 ) (4 ) (2 ) (2 )

Sales-Clerical 0.74 0.10 12 12 0.70 0.12 13 12 0.67 0.15 14 14
(2 ) (1 ) (3 ) (2 ) (4 ) (2 )

Service 0.96 0.13 11 10 1.00 0.14 12 12 0.94 0.16 12 12
(3 ) (5 ) (3 ) (2 ) (3 ) (3 )

Craft 0.74 0.16 12 10 0.83 0.17 12 12 0.86 0.16 12 12
(3 ) (4 ) (1 ) (2 ) (2 ) (2 )

Operator 0.83 0.33 11 10 0.88 0.31 12 12 0.90 0.25 12 12
(3 ) (4 ) (2 ) (2 ) (2 ) (1 )

Laborer 0.90 0.21 11 8 1.03 0.13 12 11 0.97 0.12 12 12
(3 ) (6 ) (2 ) (3 ) (3 ) (1 )

Government Sector

Professional 1.07 0.23 16 16 0.85 0.25 16 16 0.87 0.29 16 16
(6 ) (5 ) (3 ) (4 ) (4 ) (4 )

Sales-Clerical 1.26 0.06 12 12 0.89 0.17 13 12 0.96 0.18 14 14
(2 ) (2 ) (3 ) (2 ) (2 ) (2 )

Service 0.78 0.26 12 11 0.76 0.26 12 12 0.82 0.26 14 12
(2 ) (4 ) (2 ) (3 ) (2 ) (2 )

Farming 0.39 0.04 11 6 0.88 0.02 12 11 0.76 0.02 12 12
(4 ) (4 ) (3 ) (3 ) (2 ) (2 )

Craft 0.99 0.13 11 10 0.88 0.09 12 12 0.94 0.09 12 12
(4 ) (5 ) (1 ) (2 ) (2 ) (2 )

Operator 1.27 0.14 10 10 0.93 0.12 12 12 1.03 0.10 12 12
(4 ) (5 ) (2 ) (2 ) (2 ) (2 )

Laborer 0.94 0.15 10 8 0.95 0.09 12 11 0.97 0.06 12 12
(4 ) (5 ) (2 ) (3 ) (2 ) (1 )

† Source: Tabulations based on subsamples of male workers from the 1940-1990 Decennial Censuses. See
Appendix A for full list of sample restrictions and definitions of variables. "Prop. of blacks" is the propor-
tion of the black workforce in each occupational category.
†† Note: Interquartile range shown in parentheses.
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Table 14a.
Men Employed in Industries Targeted by EEOC

1970-1980

Industry Employment Share % Black in Industry % White in Skilled % Black in Skilled
% Change Occupation Occupation

1970-80 19701980 % Change 19701980 % Change 19701980% Change

Utilities 62 5 10 110 69 64 -7 38 34 -11
Radio-tv 22 4 6  41 84 84 -0 78 77 -1
Movies 14 6 6  -4 69 66 -5 59 55 -8
Banking 20 5 8  48 63 64 2  17 27 59
Insurance -0 3 5  58 25 31 27 14 20 45
Telephone 17 4 6  42 89 76 -14 69 64 -7
Drug 29 6 7  12 54 59 11 22 37 66
Petroleum -14 6 8  29 56 62 11 23 35 52
Higher ed 13 6 7 23 71 74 4  38 49 27
Steel -15 13 12 -10 45 39 -14 25 19 -23
Aerospace -32 5 6  22 63 66 5  32 43 37
Local gov -2 8 8 9  26 19 -27 19 15 -20

All others-non-South . 6 5 -1 46 48 3  24 29 21
All others-South . 15 13 -10 47 49 5 22 27 24
All Others-Total . 8 8  -5 47 48 4  23 28 23

1980-1990

Industry Employment Share % Black in Industry % White in Skilled % Black in Skilled
% Change Occupation Occupation

1970-80 19701980 % Change 19701980 % Change 19701980% Change

Utilities 3 10 9 -8 64 68 6 34 45 31
Radio-tv 75 6 8  30 84 84 -0 77 74 -4
Movies 29 6 7  12 66 67 2  55 53 -3
Banking 13 8 8  4 64 67 4 27 33 22
Insurance 11 5 5  13 31 27 -12 20 20 -2
Telephone 0 6 8  34 76 80 5  64 64 -0
Drug 9 7 8  21 59 67 14 37 39 7
Petroleum -19 8 9  5 62 65 5 35 52 49
Higher ed 1 7 7 -5 74 76 3  49 53 9
Steel -48 12 11 -10 39 40 4 19 21 9
Aerospace -2 6 6  -2 66 74 12 43 59 37
Local gov 21 8 11 28 19 17 -10 15 15 1

All others-non-South . 5 6 3  48 50 5  29 32 12
All others-South . 13 14 4  49 52 5  27 32 17
All Others-Total -0 8 8  6 48 51 5 28 32 14

† Tabulations based on samples of black and white males, aged 16-65 employed in the specified industries.
"Skilled occupations" refer to Census categories of professional, technical, managerial, and craftsmen.
Some unskilled operative occupations in 1970 were reclassified as skilled in 1980; this discrepancy makes a
slight difference in the industries of utilities, petroleum and steel. Percent change in share is the increase or
decrease in each industry’s share of total US employment.
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Table 14b.
Women Employed in Industries Targeted by EEOC

1970-1980

Industry Employment Share % Black in Industry % White in Skilled % Black in Skilled
% Change Occupation Occupation

1970-80 19701980 % Change 19701980 % Change 19701980% Change

Utilities 54 6 11 82 9 19 106 6 15 175
Radio-tv 49 3 10 258 29 49 67 5 50 856
Movies 8 6 5  -10 30 44 47 26 32 24
Banking 29 6 9  51 10 17 75 6 12 103
Insurance 14 6 9  46 7 13 95 4 10 196
Telephone -24 11 15 35 8 20 162 4 17 329
Drug 16 8 12 41 21 27 31 14 19 39
Petroleum -16 7 10 34 11 26 143 5 23 404
Higher ed 8 9 10 14 34 45 33 26 31 22
Steel 6 7 12 87 11 14 33 13 9  -29
Aerospace -34 6 10 57 14 29 99 14 25 84
Local gov -33 10 14 36 20 24 24 18 18 1

All others-non-South . 7 7 -6 21 27 26 15 24 63
All others-South . 19 16 -15 22 28 28 13 22 67
All Others-Total -1 11 10 -9 21 27 27 14 23 65

1980-1990

Industry Employment Share % Black in Industry % White in Skilled % Black in Skilled
% Change Occupation Occupation

1970-80 19701980 % Change 19701980 % Change 19701980% Change

Utilities 13 11 12 8 19 31 68 15 27 78
Radio-tv 74 10 11 10 49 52 6 50 49 -2
Movies 11 5 7  39 44 51 17 32 35 11
Banking 0 9 10 18 17 29 75 12 22 77
Insurance 14 9 10 11 13 20 54 10 16 54
Telephone -11 15 18 24 20 32 59 17 27 61
Drug 21 12 11 -8 27 43 61 19 33 76
Petroleum -14 10 14 38 26 41 57 23 39 68
Higher ed -2 10 10 6 45 55 21 31 41 29
Steel -49 12 11 -11 14 23 61 9 17 89
Aerospace -6 10 10 3 29 44 55 25 40 59
Local gov 25 14 18 28 24 24 0  18 21 17

All others-non-South . 7 7 1  27 36 32 24 31 29
All others-South . 16 17 6  28 36 29 22 27 24
All Others-Total -1 10 11 6 27 36 31 23 28 26

† Tabulations based on samples of black and white females, aged 16-65 employed in the specified indus-
tries. "Skilled occupations" refer to Census categories of professional, technical, managerial, and crafts-
men. Some unskilled operative occupations in 1970 were reclassified as skilled in 1980; this discrepancy
makes a slight difference in the industries of utilities, petroleum and steel. Percent change in share is the
increase or decrease in each industry’s share of total US employment.
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Figure 3(a):  Location of Black Annual Earnings in Overall Distribution for Employed Men, 1960 Census

Source: 1960 Decennial Census (See Appendix A)
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Figure 3(b):  Location of Black Annual Earnings in Overall Distribution for Employed Men, 1970 Census

Source: 1970 Decennial Census (See Appendix A)



0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
2

4
6

8
10

12
14

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

<12 years educ.

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
5

10
15

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

12 years educ.

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
2

4
6

8
10

12
14

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

13-15 years educ.

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
2

4
6

8
10

12
14

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

16+ years educ.

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
5

10
15

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

<12 years educ., location adjusted

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
2

4
6

8
10

12
14

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

12 years educ., location adjusted

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
2

4
6

8
10

12

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

13-15 years educ., location adjusted

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
5

10
15

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

16+ years educ., location adjusted

Figure 3(c):  Location of Black Annual Earnings in Overall Distribution for Employed Men, 1980 Census

Source: 1980 Decennial Census



0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
2

4
6

8
10

12
14

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

<12 years educ.

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
5

10
15

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

12 years educ.

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
2

4
6

8
10

12
14

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

13-15 years educ.

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
5

10
15

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

16+ years educ.

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
5

10
15

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

<12 years educ., location adjusted

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
2

4
6

8
10

12
14

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

12 years educ., location adjusted

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
2

4
6

8
10

12

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

13-15 years educ., location adjusted

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

0
2

4
6

8
10

12

quantile

pe
rc

en
t b

la
ck

 o
bs

er
va

tio
ns

 fa
lli

ng
 w

ith
in

 q
ua

nt
ile

16+ years educ., location adjusted

Figure 3(d):  Location of Black Annual Earnings in Overall Distribution for Employed Men, 1990 Census

Source:  1990 Decennial Census (See Appendix A)
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Figure 4(a): Change in Location of Black Annual Earnings in Overall Distribution, 1970-1960

Source:  1960 and 1970 Decennial Censuses (See Appendix A)
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Figure 4(b):  Change in Location of Black Annual Earnings in Overall Distribution, 1980-1970

Source:  1970 and 1980 Decennial Censuses (See Appendix A)
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Figure 4(c):  Change in Location of Black Annual Earnings in Overall Distribution, 1990-1980

Source:  1980 and 1990 Decennial Censuses (See Appendix A)
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Figure 5(a):  Black-White Relative Education Frequencies for Males

Source:  Authors tabulations based on 1940-1990 Decennial Census Data (See Appendix A)
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Figure 5(b):  Black-White Relative Education Frequencies for Females

Source: Authors tabulations based on 1940-1990 Decennial Census Data (See Appendix A)
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Figure 6. Southern Average Black/White Schooling Quality Ratios over Time

(note: Southern averages are averages of state means that are weighted by black enrollment)

Source:  Authors’ tabulations based on data from the Biennial US Office of Education Reports


