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ABSTRACT

Economists have speculated for at least a century that the social return to education may exceed

the private return. In this paper, I estimate spillovers from college education by comparing wages for

otherwise similar individuals who work in cities with different  shares of college graduates in the labor

force. OLS estimates show a large positive relationship between the share of college graduates in a city

and individual wages, over and above the private return to education. A key issue in this comparison is

the presence of unobservable individual characteristics, such as ability, that may raise wages and be

correlated with college share. I use a confidential version of the National Longitudinal Survey of Youth

(NLSY) to estimate a model of  non-random selection of workers among cities. By observing the same

individual over time, I can control for differences in unobserved ability across individuals and differences

in the return to skills across cities.  I then investigate the hypothesis that the correlation between college

share and wages is due to unobservable city-specific  shocks that may raise wages and attract more highly

educated workers to different cities. To control for this  source of  potential bias, I turn to Census data and

use two instrumental variables: the lagged city demographic structure and the presence of a land--grant

college. The results from Census data are remarkably consistent with those based on the NLSY sample.

A percentage point increase in the supply of college graduates raises high school drop-outs' wages by

1.9%, high school graduates' wages by 1.6%, and college graduates wages by 0.4%. The effect is larger

for less educated groups, as predicted by a conventional demand and supply model. But even for college

graduates, an increase in the supply of college graduates increases wages, as predicted by a model that

includes conventional demand and supply factors as well as spillovers.
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Ê��w¦����iÏ[ÌE¯���yiyi�w����¯T}9��}�z�{°}9z|tY{
»�®�¯T¼ Ë3��vx{��x{
ÏYÐ®��Ð�ÍíÐwÔ ÏYÐwÐ Ó ÏYÐ 1wÓ

£°»?��£¡Ð?£°�)h?±�®aÍ¤®�sgÐ�s�®�ÐO±?d�£°±?Á¢®�s)¯
®�u[��V?uw���9�|��L=�w�w� Ïw� 1 Ð § � µwÓ § � § Ò

½ Ó � ü Ï�¾ ½ Ó �]� Ó ¾ ½ Ó � Ò®��¾
¼!�Y�w�9{)uw�Os3���xt���}�z|uwv Ï µ ��Ï Ó Ï µ �|Ï-� Ï § � 1 Ò

½ § � µ ÒT¾ ½ § �]� 1 ¾ ½ µ � Ó[Ó ¾
¼!�Y�w�9{)uw�Os!���_���9z|��vxt�� Ð�� Ó Ò Ï�Ð�� §.ü Ï�Ð��|Ï�Ô

½ µ � ÐwÒT¾ ½°Ï § � ��¾ ½°Ï µ � 1.µ ¾
f��Yy����|� Ó � Ô 1 Ó � Ô®� Ó � ÔwÔ
Á)�|�[to¨ Ó � § Ð Ó �|Ï Ó Ó �|ÏwÏ
V�z�{��x��v�z�t Ó � § Ï Ó � Ó Ð Ó � Ó Ò
h(�à¯D�_Ë3z�}�z	���Yv Ó � Ð ü Ó � Ð�Ô Ó � ÐwÒ
L=uw�9¨�z�vkvF�wvT���·�wt
}9���9z�v�� Ó �|Ï 1 Ó �|Ï 1 Ó � § Ô
Ë3£°Ê)¼?Í¤®�sgÐ�s3®�ÐO±?d>£°±�Á¢®�s3¯
¯��x�w���Gu���Ë3uw�|�|���w��uG�o�w������}���{ Ó � § Ô Ó � §.ü Ó � § Ï

½ Ó � Ó"ü ¾ ½ Ó � Ó Ò[¾ ½ Ó � Ó�ü ¾
h�vx��yi���|u��Tyi�Yv[}�d���}�� Ò�� Ò § ü �|Ï-� ü � Ð��

½~Ïw� Ò § ¾ ½°Ï[� Ó�ü ¾ ½°Ï[� Ó ��¾
®�u[��vFuwvT}����|��d���vT} ü � 1.µ Ò��|ÏwÏ ü � 1"ü

½ Ó �|Ï-�w¾ ½ Ó ��Ï 1 ¾ ½ Ó ��Ï���¾
Ë3z�}�z|�Y{ §wÓ Ï §¥1�§ §¥1�§
£¤vx��z|��z|���x����{7½·»G¾ Ò���Ð�Ï Ï�Ð 1 Ï�Ð 1�ü Ï�ÒwÐ�ÔTÒ�� 1
»�Ñ!Ê ÔwÔ 1 ÐxÏ
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Ê%��¦��|� µ Ì�d>u[¦��x{~}�v���{�{?Ë3�x�Yto¨�{�ÌE»�®�¯T¼
½°Ï�¾ ½ § ¾ ¯���yi���|�({~z	���

½°Ï�¾¢Á¢�[{~z�t�{��_�Yt�z���tY��}�z|uwv Ï[� § � Ïw� § Ð ÔwÔx¡ 1 ÐxÏ
½ Ó � µ"µ ¾ ½ Ó � µ.µ ¾

½ § ¾6vF��v Ï[� § Ð Ïw� µ Ï ÔwÔx¡ 1 ÐxÏ
½ Ó � µ Ò[¾ ½ Ó � µ Ò[¾

½ µ ¾"L=uwyi�Yv Ï[� § Ô Ïw� §.§ ÔwÔx¡ 1 ÐxÏ
½ Ó � µ ��¾ ½ Ó � µ ��¾

½�ÔT¾�Ë3u[���|���[�G����yiy8� Ï[� § Ô Ïw� §.ü ÔwÔx¡ 1 ÐxÏ
½ Ó � µ"µ ¾ ½ Ó � µ.µ ¾

½ ü ¾6i���z|����}9���9��}9����v�}9u������xtw�Ev�u�}��|z�vx�Y��� Ï[� §"ü Ïw� § Ò ÔwÔx¡ 1 ÐxÏ
½ Ó � µ ÔT¾ ½ Ó � µ ÔT¾

½·Ò[¾6d���}>}�u�±Hf]\GÊW���w����¦��-�w�Y�w� Ï[�]�æ� Ïw� � ü µ Ò�¡ ü Ï Ó
½ Ó � µ Ò[¾ ½ Ó � µ Ò[¾

½ ��¾6d���}>}�u�±Hf]\GÊW���w����¦��-�w�Y�w�>��vx��t�z�}°� Ï[�]� Ó Ïw� Ò 1 µ Ò�¡ ü Ï Ó
½ Ó � µ Ò[¾ ½ Ó � µ Ò[¾

½ 1 ¾¢Á¢�[{~z�t�{��_�Yt�z���tY��}�z|uwv�¡x±?f^\GÊ�v�u[v�Ídyiz�{�{�z|v�� Ï[�]� § Ïw� � Ó µ Ò�¡ ü Ï Ó
½ Ó � µ�ü ¾ ½ Ó � µ"ü ¾

Ò6Ó6Ô\ÕKÖE×¥Õ�ÙOä/é`Ý<ÚBØ¡Ü`_¢ßáâgÙ)â¡Ý<èPÙ$Ü/Ù1ØQÝtÜQÝba1ÜQÝ<â¡â¡ßáàUÚzêKÕbÚ0Ø¡ÜQßáÝ<âgÙ$ÜQÝ6ØQé¥Ýtä<àBÝdc�ä<ßáÝ<ÚBØQâgà1ãbä<ßWØe_¢ä<àOç;çáÝbaOÝHâ¡é¥Ù1ÜQÝUêfhgji ßáÚ¥ä�ç;å¥ÛwÝ<â�ä<ßWØe_lkbßáÚPÛoßáÞoß;ÛoåPÙOçoÝdm�Ý<ä9ØQâbnBßáÚPÛwßáÞ0ß;Ûwå¥ÙOç¥ä/éPÙ$Ü/ÙOä�ØQÝ9ÜQß;â5ØQßáä<âbnoåwÚ¥Ýbo{èwç;àj_po{Ý<ÚBØbÙ1ÚPÛ�àOØQéwÝ�Ülä<ßWØe_Hä<àUÚBØ¡ÜQàUçáâbnoÙ1ÚPÛ)ØQé¥Ýrq�Ù$ØtsÙ1ÚPÛvu�åwÜQèwéw_�ßáÚPÛwÝyxYêtÔ�é¥ÝHÜQÝ9ØQåwÜQÚsØQà�â¡ä/é¥àBàOçáß;Úza`ßáâtÙOçáçáàj{�Ý+Û�ØQà�ÞOÙ1Ü`_`æw_|_BÝ+Ù$Ü+ê?Ô�é¥Ý)æ¥ÙOâ¡ÝHä+ÙOâ¡Ý�ßáÚ�ä<àOç;åzo{Ú~}¢Ù1ç;â¡à�ßáÚ¥ä<çáåPÛoÝ<âÜQÝ<ÚBØ+ê�Ô�éwÝtÝ<â5ØQß�o�Ù1ØQÝ<â\ã,à1Ü�ØQé¥Ý6æ¥ÙOâ¡Ýtä+Ù1â¡ÝHÙ$ÜQÝ6ã	ÜQà�o¼Ô�ÙOæ¥çáÝ�} f ä�àUçáå�o{Ú���ÙOÚ¥Û�� i êf } ir� àUçáçáÝbaUÝ?â¡éPÙ$ÜQÝtß;âgßáÚBØQÝ�Ü/ÙOä�ØQÝ<Û�{�ßWØQésÛwåzo�o�_�ã	àOÜ�o{Ý<Ú��fA��ir� àUçáçáÝbaUÝ?â¡éPÙ$ÜQÝtß;âgßáÚBØQÝ�Ü/ÙOä�ØQÝ<Û�{�ßWØQésÛwåzo�o�_�ã	àOÜ�{�à�o{Ý<Ú#�f���i]� å�o�o�_�ã,à1Ü3ä�àUçáçáÝbaUÝ��f���i]� å�o�o{ßáÝ<âKã	àOÜ�_BÝ+Ù$ÜQâ\àOãbÝ+Ûoå¥ä+Ù$ØQß;àOÚ#�f � i]� Ý�ØQåoÜQÚ�ØQà�Ý<Ûwå¥ä<Ù1ØQßáàUÚsÙ1ÚPÛ|�����6Ô�ÞOÙ1Ü`_¢æ�_�_BÝ+Ù$Üf � i]� Ý�ØQåoÜQÚ�ØQà�Ý<Ûwå¥ä<Ù1ØQßáàUÚ������6Ô�ÞOÙ1Ü`_¢æ�_�_BÝ+Ù$Ü"Ù1ÚPÛ¢ä<ßWØe_
fA �i]¡ Ú¥ä�ç;å¥ÛwÝ6àOÚ¥ç�_�àUæ¥â¡Ý9ÜQÞUÙ$ØQß;àOÚ¥â\ã,à1Ü�{�éwßáä9é������6Ô}ßáâ�Ú¥àOÚz¢�o{ßáâ¡â¡ß;Úza



Ê��w¦��|��ÔxÌiÊ¢���-s!«_��t
}8uw��£¤vxt��9�Y�[{~��{cz�vÃiO���ot���vT}o���w�iuw�GË3uw�|���Y�w��uG�o�w���x��}���{7uwvxL¬���[�Y{YÌ2Ï�Ð 1wÓ �wvx��ÏYÐ[Ð Ó Ë3�Yvx{~��{
����}9�

­G®�¯ ­G®%¯ ­G®�¯ ­G®�¯
½~Ï�¾ ½ § ¾ ½ µ ¾ ½�ÔT¾

f�h?®�®©¯�±?v£i3®�s
Ë3uw�|�|���w�7¯��x�w��� Ï[� Ô 1 Ïw� µ"§ Ïw� § � Ï[� §"ü

½ Ó ��Ï�Ò[¾ ½ Ó �|ÏwÏ�¾ ½ Ó �|ÏwÏ�¾ ½ Ó ��Ï[Ï�¾
£¥¤ Ó � §.µ Ó � Ò�Ô Ó � ÒwÒ Ó � Ò[Ò

L�­)d�j7sgd?¯�£°» vF±?»Hh?f�±?Ë)ÊthHd>£°»Hu
Ë3uw�|�|���w�7¯��x�w��� Ï[� ü"§ Ïw� Ô[Ð Ïw� Ô®� Ï[� Ô ü

½ Ó ��Ï���¾ ½ Ó �|Ï�ÔT¾ ½ Ó �|Ï�Ô�¾ ½ Ó ��ÏYÔT¾
£¥¤ Ó � § Ï Ó � ü.ü Ó � ü.ü Ó � ü Ò
Ë3z�}°�2sE«D�Yt�}9{ ¼!�Y{ ¼!�Y{ ¼!��{ ¼!�Y{
h�vx��yi���|u��Tyi�Yv[}��wvx�FË3z�}°��Ë3u[vT}��9uw��{ ¼!�Y{ ¼!��{ ¼!�Y{
j7��}��7��vx��v����9������£¤vx����� ¼!��{ ¼!�Y{
d>�Yv[} ¼!�Y{

Ò6Ó6Ô\ÕKÖE×IÕ�ÙOä/écÝ<ÚBØ¡Ü`_�ßáâHÙ`â¡Ý<èPÙ$Ü/Ù1ØQÝ�ÜQÝbaOÜQÝ�â¡â¡ß;àOÚzê�¦lÝ+Ù1ÜQâ�Ýdm�Ý�ä�ØQâ)Ù$ÜQÝ�ß;Úwä<çáåPÛoÝ+ÛkßáÚcÙOçáç^o{à0ÛoÝ<çáâ<ê � Ý<èEÝ�ÚPÛwÝ�Ú0Ø�ÞOÙ1ÜQß;Ù1æ¥çáÝ<â�Ù$ÜQÝ
ä<ßWØ
_w§UØQß�o{Ý{â¡èEÝ<ä<ß�¨Pä�ßáÚBØQÝ�ÜQä<Ý<èoØQâHßáÚcÙ�ÜQÝba1ÜQÝ<â¡â¡ßáàUÚ�àOã�çáà�a�{�Ù�aUÝ�â)àUÚcßáÚ¥ÛwßáÞ0ß�ÛoåPÙ1çlÝ+Ûoå¥ä+Ù$ØQßáàUÚ#nbâ¡Ýyx�n�Ü/ÙOä<Ý�nª©3ß;â¡è¥ÙOÚwß;ä�à1ÜQß«aOßáÚ#nl¬tÖ
ä<ßWØQß�s<Ý<Úwâ¡é¥ßáèsÙ1ÚPÛ�Ù®­0å¥ÙUÛ0Ü/Ù1ØQßáä6ØQÝ�Üto¤ßáÚ`èEà1ØQÝ<ÚBØQß�Ù1çzÝyxwèEÝ9ÜQß;Ý�Ú¥ä<Ý f â¡Ý<Ý6ØQÝyxoØ i êlÖBØ/ÙOÚ¥Û¥Ù1Ü/Û¢Ý�Ü¡ÜQàOÜQâ�ßáÚ`è¥Ù1ÜQÝ<ÚBØQé¥Ý�â¡Ý<â<ê



ë ìíîWï
� ñ
ëò ï
óô ïõ
ö ÷
ø�
ò ì úÿ
ïü
ý ú
� ò ì
ûï÷
ø� ÷
îî ïÿ
ï
� ûì
���ì
ö ïü÷
ú
� ìÿï
÷
ø ó
���õ
ìöý ÷ ú
� û÷ �
)ü ñ
�%�
$ ì ú
� �%
%$
� ï ú
ü �ü

 ìö ì

�%�
$ '�
%%$

�%%
$

�%�
$

� �
�
� �
�
ð� �
�
ð� �
�

� �
�
ð� �
�

� �
�
ð� �
�

� ��

� ð�

� ��

� ��

� ��

� ��

� ��

� ��

, ý ûü
ö�
ö ìÿï

� ÿï
� ö û�õ
ö �ûï

�#��
�
� ��
ð

� $#��
��
� $ ��
��

� ì ú
�
� ûì ú
ö

$#�$
�

$#�$
�

� $#�$
��

� $#�$
��

� ïõ÷ ú
��
ö ìÿï

¯�°±±
²³�´µ
³ ¶ ·
³¹¸±
º³�»»
¯

� ��
�
�#��
�

ð �
ðð
� �%
�

$#��
�
$#��
�

$ ��
�
$#��
�

� $ ��
��
� $#��
��
� $#��
��
� $ ��
ð�
� $#�$
��
� $#�
ð$�
� $ �$
��
� $#��
��

³ ¶ ·
³ ¸±
º³�»»
¯

� ��
�
�#��
�

ð �$
�
� ��
�

$#��
�
$#��
�

$ ��
�
$#��
�

� $ ��
��
� $#��
��
� $#��
��
� $ ��
��

� $#�$
��
� $#��
��

� $ �$
��
� $#��
��

±»
¼°
º»¯
¯ °·°

� �
ð%
�#�
ð�
�#��
�
� �
ð�

$#��
�
$#�%
�

$ ��
$
$#��
�

� $ ��
ð�
� $#��
ð�
� $#��
ð�
� $ ��
ð�
� $#�$
��
� $#��
��

� $ �$
��
� $#��
��

º»¯
¯ °·°
½

$ ��
�
$#��
�
$#��
�
$ ��
�

$#��
�
$#��
�

$ ��
$
$#��
�

� $ ��
��
� $#��
$�
� $#��
��
� $ ��
��

� $#�$
��
� $#��
%�

� $ �$
��
� $#��
��

�
ý ö �
óô ïõ
ö ü

�ïü

�ïü

�ïü

�ïü

� ïÿ
ý ÷ ú
óô ïõ
ö ü

�ïü

�ïü

�ïü

�ïü

! úï
-)î �
ì ú
� ÷
öò ï
ûõ
ý ö �õ
÷ ú
ö û÷î ü
�ïü

�ïü

�ïü

�ïü

�ïü

�ïü

�ïü

�ïü

1 ìö ¾
ì ú
�
� �û
)ò �
ùWú
� ï (

�ïü

�ïü

23 4
56�7
5 9
BK =
:8 < E
D ?9
?= J9 <
98 =
<=
I <=
??D
> :�L
P =9 <
?=
Q =
B8 ?9 <
=
D :B
G H; =
; D :9
GG M
>; =
G ?AL
¿ = J=
:; =
:8 À9 <
D 9
ÁG =?9 <
==
; HB9
8D
> : F
BD 8 E
F8D M
=
? J=
BDÂ
BD :8
= <
B= J
8 ?
D :9 <
=
I <=
??D >
:

>C G
>I Ã9
I=?
> :
?= Ä
@<9
B= @
ÅD ? J9
:D B
> <
D ID
:�@
Æ6
BD 8D T=
:?K
D J9
:; 9
NH9
; <9
8D B
8 = <
M
D :J
>8 =
:8D 9
G = ÄJ
= <
D =
:B= L
5 :8 <
D =?9 <
=8
K =
B>=
Ç BD =
:8 ?
> :8
K = J
= <
B=
:8 9
I=
B>GG =
I=
I <9
; H98 =
?AL

È :?8 <
HM=
:8D
:B
>G HM
:?
É 9
:;
UD ?9
I=
?8 <
HB8
H<=
LÈ
:?8 <
HM=
:8D
:B
>G HM
:?Z 9
:; V
D ?G 9
:;
I <9
:8
B>GG =
I= L
6 8 9
:; 9 <
; = <<
> <
?D :
J9 <
=
:8K =
?=?AL



Ê��w¦��|��ÒxÌciE����}�z�����Ë3uw�9���Y�|��}�z|uwvVÁ)��}°§3�Y��v,Ï�Ð�� Ó ����yiuw�[�9�w����z�t�¯�}��9�xt
}9�������wvx��Ë3����v��[�Y{iz|v iOu[��������}�z|uwv�¡3®��w¦�u[�
f�u[�9t��w¡�£¤vËÊxu�§�{)uw�O��uwyi�Y{~}�z�t�L=uw�9¨w���o{Y¡[£¤vËÊ�u�§,u��\f�u[���Yz��[v�L=uw�9¨w�Y�9{YÌ!Ë3��vx{��x{>�G��}9�
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Ï�Ð 1wÓ Í9Ï�ÐwÐ Ó ÏYÐ 1wÓ Í9Ï�ÐwÐ Ó Ï�Ð 1[Ó ÍoÏYÐwÐ Ó Ï�Ð 1wÓ Í9Ï�ÐwÐ Ó ÏYÐ 1[Ó ÍoÏYÐ[Ð Ó
½°Ï�¾ ½ § ¾ ½ µ ¾ ½�ÔT¾ ½ ü ¾

¯��x���9�cu��%¼!uw��vx�x¡aÏYÐ®� Ó Ó Ó Ó Ó Í
¯��x���9�cu��\v�z������|��Í¤±��w���a¡aÏYÐ®� Ó Ó Ó Ó Ó Ì
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£ ¤ Ó � µ Ð Ó � ÒwÔ Ó � Ò § Ó � ü �
d>���[z�u[v�s!«_��t
}9{ ¼!�Y{ ¼!��{ ¼!�Y{ ¼!�Y{
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­G®�¯ § ¯�®%¯
½~Ï�¾ ½ § ¾

½°Ï�¾3Á¢�[{~z�tc{~�_�Yt�z���tY��}9z�u[v Ï[� § � Ïw� § Ð
½ Ó ��Ï[Ï�¾ ½ Ó � µL1 ¾

½ § ¾3vF��v Ï[� §.µ Ïw� Ó Ô
½ Ó ��Ï µ ¾ ½ Ó � Ô µ ¾

½ µ ¾gL=uwyi�Yv Ï[� § Ò Ïw� ü Ò
½ Ó ��Ï § ¾ ½ Ó � ÔxÏ�¾

½�Ô�¾¢Ë3u[���|���[�7����yiy8� Ï[��Ï�Ò Ïw�|Ï §
½ Ó ��ÏYÔT¾ ½ Ó � Ô[Ò[¾
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½ Ó ��Ï § ¾ ½ Ó � Ô Ó ¾
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½ Ó � ü Ò[¾
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½ Ó � Ò 1 ¾

½ 1 ¾3v�¯�± u���L�u[��¨ Ï[� § Ð Ïw� ü�Ó
½ Ó ��Ï µ ¾ ½ Ó � Ô[Ò[¾

½·ÐT¾�£¤v����x{~}��9�-����yiyiz|�Y{ Ï[� § � Ïw� µ Ð
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½ Ó ��Ï µ ¾ ½ Ó � Ô § ¾
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¯������9�G§>z�}�� ¯��x�w���c§>z�}�� ¯��x�w���c§>z�}��
uG�9�[���x��}9�7�?�Y�w�9��� Ë3u[���|���[�G�����[���Y� V�z|�w��Í°¯�to��u�u[���?�Y�w�9���

½°Ï�¾ ½ § ¾ ½ µ ¾
º�È�ÆoÆ7Ã-�x¹�³k��²;�U�ËÜíÆ�Â��YDOD�º § � ��Ô Ï[� § Ô Ó � µ Ï

½ Ó � µ Ï�¾ ½ Ó � § Ò[¾ ½ Ó ��Ï�Ò[¾
��²;�U�ËÜíÆ�Â<��DUD�º § �|Ï 1 Ï[� Ô�Ï Ó ��Ï[Ï

½ Ó � § Ò[¾ ½ Ó � §wÓ ¾ ½ Ó ��Ï µ ¾
Æ1DBJ�È�Â�D�º´º�È5�[È Ïw� 1 Ð Ï[� Ô Ó Ó � §.µ

½ Ó � §.ü ¾ ½ Ó ��Ï�Ð[¾ ½ Ó ��Ï µ ¾
Â<D�º´º|È2�TÈ Ïw� ÓL1 Ï[��Ï 1 Ó � Óæ1

½ Ó � §.ü ¾ ½ Ó ��Ï 1 ¾ ½ Ó ��Ï § ¾
�oA�¹wµ�¸x¹�Ã¤È7Æ�Â<��DUD�º Ó � ��Ò Ï[� § Ô Í Ó �|Ï Ó

½ Ó � µ ÔT¾ ½ Ó � §"ü ¾ ½ Ó ��Ï�Ò[¾

Ë3z�}°�2sE«D�Yt�}9{ �[�Y{ �w��{ �w��{
h?v���yi���d�!��vx��uw}����Y��t�z�}°�2t�u[v[}9��u[�|{ �[�Y{ �w��{ �w��{
j7��}9�7��vx��v����9������£¤vx����� �[�Y{ �w��{ �w��{
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