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[c�al�_StSl���l	t � jc ®�gl	b\l�e�h´jc_St¨]`l�b\d±[c§6h�egY\�UjUb\l�[�_Shk[c§Sb\jcl	_Se�t¨jUbÁmn[cY\e©�WY\e�Y � e�_�bkl�_µb�egY\�Ujc 	hk]Z[ �  	t¨l	 	  � h\b�Y�jUb�e$�y[cY
]`dSl���dÀ�gl�b\l�e�h�l	_E�9jUY\b\l	� �  	jUY<e�¤���e���b\jUb\l�[�_6h<�9 	j��ce�t½j±�SY�l	mnjUY��¨Y�[� �e�l�_ b\dfe�l�Y©tfeg�ce� �[c�9m�e�_µbg�al���jc_µ�csE¥ � ��d

Y\e�h�e�jUY���dn]Z[ �  	t©� � Y\b\dSegYÂdfe� ���tfe��9_fe¢b\dSe¢Y\e� 	jUb\l�[�_Sh�dSl��©§�egb�]Zege�_�b\dfe`l	mn�J[cY�b\jc_S��e²[c�Jl	_6l�b\l	jc ���[�_StSl�b\l	[�_ShOjc_St

b\dfeÁ��[H]aegY�[c�¡e�¤���e���b\jUb\l�[�_Shgs

ÔcÔ



V �á�XW��"E4��CiK��"�
X²jc 	tf]`l�_®�OÓ`l	��dSjUY�tÀ��s�T¼Ô�ðcðcð+U��é¥ � dSepq²[cY\e�¸�«wegY�l��6dfegY�� êQ[�tfe� ²jc_StÀ��_Stf[cªce�_S[ � hn»kY\[^]`b\d è ¥�b\jU§9l	 	lON�l	_Sª
jc_6tp�ke�¸�¥�b\jU§6l	 	lzN�l	_fª©¿�_�b�egªcY�jUb\l�[�_���¦Jo¶X²�aÓ }-[cY\°�l	_fªn«¡jU��egY?o¶[fs í qcðcð�s

qZe�_Sh � h�q²� Q¯q²�¶¸�Ó�X´ê�V�T¼Ô�ðcðU�
U�s¢»´eg[+|���b\l	�ghg�6¿¼_S�Us
Õ � °UjU[f�®¬M�c[ S l��9jc_St¨XZe�_SjU§�[ � �9Ó`[� 	jc_StuT¼Ô�ðcðcï+U���¥�i¶l	h\b�[cY\�·ìOegY�h � hk�O¤���e���b\jUb\l�[�_Sh è ërqZ[�mnmne�_µbg��¦ZY��SÈUÙ�[
Í�ÑgÙ�Ç�×�Ã�Î\��Ù Ï9ÈUÇxÎ^]kÄ�Ì�ÎUÏ9Î\
©Ê�Ì�É�_ÂÔg�+q�� ���®�cïc�=`��Tñµ��s

�k[c§S°�l	_Shg�+|xl	_StSj¶i¶jUY\Y�l	h¡jc_St�¿�[�jc_S_6l	tfe�hg� é jc_S_Sl�hwê¾sfT¼Ô�ðcðdq+U�sì¥�¥��9jUb\l	jc �¿�_�b�egY�jc��b\l�[�_ShOjcmn[�_fªÁ�$s¦¥�s�q¢l�b\l�e�hg��¦
�6Y\e�h�e�_�b�e�t�jUbOb\dfeMÔ�ðcðdqMo`[cY�b\d�ë¶m�egY�l	�gjc_©êQegegb\l	_SªM[c�6b\dfe¢����[�_S[�m�egb�Y�l	�`¥�[��gl�egb��c��q²dSl	�gjUªc[f����jc_ � jUY\�c�
m3l	m�eg[fs

�k[c§S°�l	_Shg�f|xl	_StSj©ikjUY\Y�l	h��6jc_St·¿�[�jc_S_Sl	tSe�hg� é jc_S_Sl	h`êEs>T��U�c�c�
U���¥��k��_Sjcmnl	�$�Â�c[�  � b\l	[�_·[c�¡b\dfe�¥�lONge<�kl�h�b�Y�l�¸
§ � b\l�[�_n[c���<s¦¥Jsfq²l�b\l�e�hg��¦$l	_º��e�jc_�¸�ê±jUY�l�e¶i � Y�l�[cbajc_Stº�µjc�7Y � e�h�¸�ÕfY�jc_S��[�l	h � d6l	h\h�ec��e�t6hgs��fÄ`Ì�ÎUÏJÎ\
©ÊCÌgÉMÎa]
ÆwÊCÍCÊ¹Ñ É�_/q²jcm<§SY�l	tSªce è q²jcm$§6Y�l	tfªceÁ�k_Sl��cegY�h�l�b���«ÂY\e�h\h�s

��_Sª�  � _St®�¡«wegb�egYnjc_St¾¿�[�jc_S_6l	tfe�hg� é jc_S_Sl�h<ê¾s�T¼Ô�ðcðcï+UÀ¥ � dfeº�k��_Sjcmnl	�gh�[c�`i¶[ � h\l�_fª±«�Y�l	��e�h è ëk_À¿�_�b�egY�¸
_6jUb\l�[�_Sjc �«wegY�h\�Je���b\l	�cec��¦Ql	_ �´l�egb�egY©Xcb[�hg�we�t®s��OÄ`Ì�ÎUÏJÎ\
©ÊCÌgÉ3ÊWÏ�È!Æed�ÈcÏÇ³cÊyÏÇ³5fQÎcÙ�Ç�Ð�_"o¶eg] é [cY�° è ¥�bgs
ê¨jUY\b\l	_�­¯h�«ÂY\e�h�hgs

Õ ��S l�b\j���ê±jch�jcdSl	h\j���¬MY � ª�m3jc_®�9«¡j �  ��Jjc_St±ìOe�_SjU§6 �e�hg��ëk_µb\df[�_��xT¼Ô�ðcðcð+U�shgid�Ñj!k�fÈcÍCÊCÈcÇxÄ�Ì�ÎcÏ9Î\
©×�Ò�ÆwÊCÍCÊ¹Ñ É�_
�`Ñ�³cÊ�ÎUÏfÉ�_²ÈUÏJÐ)l�Ï6Í�Ñ�Ù Ï9ÈcÍCÊ�ÎUÏ9ÈUÇ�gfÙ�È�ÐµÑm_wq²jcm<§SY�l	tfªcec�Sê¨ë è êQ¿ � «�Y\e�h\hgs

»´jc 	l¹���c[cY�tSl)T¼Ô�ðcðc�+U�sé¥��Â¤���e���b\jUb\l�[�_Sh�¸��¶Y�l��ce�_�¥��9jUb\l	jc SÕ¡  � ��b � jUb\l	[�_Shg��¦n��Ñ;³cÊ�ÎUÏ9ÈUÇ�!JÌ�Ê�ÑgÏ9Ì�Ñ´ÈUÏJÐpoxÙ�µ\ÈUÏºÄ`Ì�Î\[
ÏJÎ\
©ÊCÌgÉ�_/�c���xÔU�/Ô�`9Ô�ð�s

»kY�jc_SªcegY��Zqks4} sÂ�fs9T¼Ô�ð í ð+U�s�¥¼¿¼_µ�ce�h�b\l	ª�jUb\l	_fªEq²j � h\jc ZÓ�e� �jUb\l�[�_Sh<§��E�a��[�_f[�m�egb�Y�l��ºê±[�tSe� 	h<jc_6t½qZY�[�h\h¼¸
¥��Je���b�Y�jc �êQegb\dS[�tSh���¦ºÄ�Ì�ÎUÏ9Î\
3ÑgÍCÙ Ê�Ì�È�_xï�î��Sñµ�Tñ�`µñµïdq�s

ikjc_Sh�[�_®��»k[cY�tf[�_�T¼Ô�ðcðdq+U���¥�ê¨jUY\°cegbÁ«w[cb�e�_µb\l�jc ��9¿¼_S��Y\e�jch�l	_fªºÓ`egb � Y�_Sh¶jc_St-»keg[cªcY�jU�6dSl��©qZ[�_6��e�_µb�Y�jUb\l	[�_®��¦
�k_Sl��cegY�h\l�b���[c�¡ê±l	��dSl�ª�jc_®�9mnl	m�eg[f�9¥�eg�6b�e�m$§�egY$Ô�ðcðdq�s

ikjUY\Y�l	hg� � l	m�[cb\d���ÕZs��Jjc_St é jc_S_6l	h�ê¾s6¿�[�jc_S_Sl	tfe�héT��U�c�c�
U���¥`«ÂY\[�t � ��b\l���l�b���jc_StQêQegb�Y\[c��[� 	l	b\jc_Q�ke�_Sh\l�b��c��¦
]Z[cY\°�l	_fª��6jU��egY�� �w� �yb\h¢�¶_6l��cegY�h\l�b��c�9� � _fecs

Ô��



¿�[�jc_S_Sl	tfe�h�� é jc_S_Sl	h�êEs²jc_St�Xk�cegY�m3jc_®��i`e�_SY\�.»�sMT¼Ô�ðcðcð+U�s ¥�¥��6jUb\l	jc k�Â�c[�  � b\l�[�_>[c�Áb\dfe£�$s¦¥Js²�¶Y\§6jc_
¥���h�b�e�mp��¦ �x� �Wb\h��k_Sl��cegY�h\l�b���]Z[cY\°�l�_fª©�6jU��egY��Ño`[H�ce�m$§�egYHTCmnl	m�eg[ÇU�s

¬MY � ª�mnjc_®�S«¡j �  :T¼Ô�ðcð�Ôgj
U�srq`Ñ\Îc³�Ù¼È��1dµ×QÈUÏ9Ð�gSÙ�È�ÐµÑ�_wq¢jcm$§SY�l	tfªcec�fê±ë è ê±¿ � «ÂY\e�h\h�s
¬MY � ª�mnjc_®��«¡j �  >T¼Ô�ðcð�Ô�§�U�s0¥�i¶l	h\b�[cY\��ìOegY�h � hZ�O¤���e���b\jUb\l�[�_Shg��¦.Y��SÈUÙ Í�ÑgÙ�Ç�×�ÃfÎ\��Ù�Ï9ÈcÇ�Îa]�Ä�Ì�ÎUÏ9Î\
©Ê�Ì�É�_wÔg� í �S���
í ��Ô�` ící q�s

ê¨jUb\h � ��jcmnj��®¬Ál	m3l	_f[cY�l�T¼Ô�ðcð�Ô*Ur¥¼¿¼_S��Y\e�jch\l	_Sª3Ó�egb � Y�_Shg�6¿¼_St � h�b�Y�l	jc 	lzN�jUb\l�[�_®�fjc_Stp¿¼_Stfegb�egY�mnl	_Sjc����[c�Â�:Y � l�¸
 �l�§SY�l � m·��¦hY��SÈUÙ�Í�Ñ�Ù Ç¦×�ÃfÎ\��Ù�Ï9ÈcÇwÎa]¶Ä`Ì�ÎUÏ9Îk
�Ê�Ì�É�_�Ôg� í �J��� í Ô^îO` í �U��s

¥�l	m3hg�¡q²dSY�l	h�b�[c�6dSegYÁë$s�T¼Ô�ð�îU�+U�¥�ê±[�_feg�c�O¿¼_S��[�m�ec�Ojc_St½q²j � h\jc 	l	b��c��¦pst
nÑgÙ�Ê�Ì�ÈcÏ Ä`Ì�ÎUÏJÎ\
©ÊCÌu�`Ñm�^Ê¹Ñ�Øv_ í ���
�Tñ��w`��c�c��s

� df[�m3jchg�µëk  � _²T¼Ô�ðcð í U���¥¼¿�_S��Y�e�jch\l	_fªMÓ�egb � Y�_Shg��qZ[�_Sªce�h�b\l�[�_3qZ[�h�b\h���jc_St � dSe�»´eg[cªcY�jU�6dSl	�`q²[�_S��e�_µb�Y�jUb\l�[�_
[c�OÕ¡l�Y�m3hg��¦©¿�s¯ê¾s¯ÕZs��6ê¨jUY���d®�Jmnl	m�eg[fs

�k_Sl�b�e�t ¥�b\jUb�e�hn�keg�6jUY�b\m�e�_µb3[c�kë¶ªcY�l	� �  	b � Y\ec�X��ÈcÙ�
x�`Ñ\ÈUÇZÄ²É Í¹ÈcÍ�Ñy� ÈcÙ���ÑgÍz�©Ñm�cÑ�Ç�Î��{
3Ñ�Ï9ÍyÉ�Ò|���fÍCÇ�Î�Î��S�
!9ÊyÍ#�SÈcÍCÊ�ÎUÏ}_��UjUY�l�[ � h¢l�h\h � e�hgs

�k_Sl�b�e�t+¥�b\jUb�e�h·�keg�6jUY\b\m�e�_�b³[c�<qZ[�mnm�egY���ecs�X � Y\e�j � [c�Mb\dfe qZe�_Sh � hgs ¥�qZe�_Sh � h3[c�<«x[c� �  	jUb\l�[�_.jc_St
i¶[ � h\l�_fªf��Ô�ðdqU�ZQ �k_Sl�b�e�t±¥�b\jUb�e�h�V è ¥ � mnmnjUY\� � jU��eÁÕ¡l	 �eÁï�qks�¦3¿�q²«²¥�Ó7h�b � tf�ro¶[fs"qU��ïdq�s

�k_Sl�b�e�tE¥�b\jUb�e�hM�keg�6jUY\b\mne�_µbÁ[c�¢qZ[�mnm�egY���ecs<X � Y\e�j � [c�ab\dfe3qZe�_Sh � h�sR¥�qZ[ � _�b��£jc_StEq²l�b��Q�´jUb\jpXZ[�[c°J�
Ô�ð�îU��s�¦º¿\q²«Z¥�Ó h�b � tf�wo`[fs í ÔUs

�k_Sl�b�e�t¨¥�b\jUb�e�hk�keg�6jUY�b\m�e�_µbk[c�aqZ[�mnmnegY���ecs`X � Y\e�j � [c�Ob\dfe©q²e�_Sh � hgs~¥�qZ[ � _µb��Qjc_St¨q¢l�b��p�´jUb\j�Xa[�[c°�h è
Ô�ðc�c���¡Ô�ðc� í �xÔ�ð í ���wÔ�ð í î�s�¦3¿\q²«²¥�Ó7h�b � tS� o¶[fs`Ô���s

Ô�ï



�y~�~n���.� |�� �|/l	h\bZ[c�Oê±egb�Y\[c��[� 	l�b\jc_·ë¶Y\e�jchéTCê¨ëkh	U²¿¼_S�g  � tSe�t
ë¶°�Y�[�_®�lX´i «aê£¥fë$sSëk �§6jc_��B`�¥f��dfe�_fe���b\jctS�B` � Y\[^�c��o é ê-¥�ë$sSëk �§ � Y � egY	Y � ec�°okê1ê-¥�ë<sSë¶ 	 	e�_µb�[H]`_�`

XZegb\dS �e�dfe�mr`���jch�b�[�_®�¢«�ë�`Çok�¾ê£¥fë$sÂëk �b�[�[�_Sj��Z«�ë�ê£¥fë$s�ëkmnjUY�l� 	 �[f� ��� ê-¥�ë$sÂëkh\dfeg��l	 	 	ec�:o´q;ê£¥�ë<s
ë²b\ 	jc_�b\j��®»Më�ê-¥�ë<s6ë²b\ 	jc_�b\l	�<q²l	b��c�lo´�nê-¥�ë<s6ë � ª � h�b\j��®»´ë�`�¥6q)ê£¥fë$s6ë � h�b\l�_®� ��� ê£¥fë$s6X²jc �b\l�m�[cY\ec�
ê¨� ê£¥fë$s/X²jUb�[�_½Ó�[ � ªcec��|xë4ê-¥�ë<sxXZe�j � m�[�_�b�`�«w[cY\b�ë`Y�b\d � Y^� ��� ê-¥�ë$sxXZl�_fª�dSjcm��Sb�[�_��4o é ê£¥�ë<s
X²l�Y�mnl�_fª�dSjcm·�Të?|·ê-¥�ë<sTXZ[�h�b�[�_®��ê¨ë�«aê£¥�ë<sUXaY�l	tfªceg��[cY\b¼¸�ê¨l	 ��y[cY�t®�Uq � «aê£¥�ë<sHXZY\[��\°�b�[�_®�µê¨ë�«aê£¥�ë<s
X � �®jc �[f�Ão é «aê£¥fë$sSq²jc_�b�[�_®�fX´i+ê£¥fë$s6qZe�tSjUY²Ó`jU�9l	tShg��¿�ë7ê-¥�ë<sfq¢dSjUY� �e�h�b�[�_��f¥Sq ê-¥�ë$sSq²dSjUY� �e�h�b�[�_®�}.ì ê-¥�ë<saq²dSjUY� 	[cb�b�e�`�»´jch�b�[�_Sl	jw`�Ó`[���° ikl	 	 ��:oMq�`�¥Sq4ê-¥�ë<sZq²dSjUb�b\jc_S[�[cª�j�� � o�`�»´ë ê£¥fë$sZq¢dSl	�gjUªc[f�
¿�|E«�ê-¥�ë<sJq²l	_6�gl	_S_SjUb\l��fX´i`¸�¬ é ¸¹¿$o�«aê£¥�ë<sJq² 	eg�ce� 	jc_St®�lX´i�«�ê-¥�ë<sJqZ[�  � m$§6l�j��9¥Sq)ê-¥�ë$s�qZ[�  � m<§ � hg�
»´ë�`�ë?|·ê-¥�ë<scq²[�  � m<§ � hg�dX´i!ê£¥fë$scqZ[cY\� � h¡q²dfY�l�h�b\l�� ��� ê£¥�ë<sH�´jc 	 �jchg� ��� «�ê-¥�ë<sT�´j��ce�_S�J[cY�b�`�Ó�[��\°
¿¼h\ 	jc_St�`�ê±[� 	l	_Sec�µ¿¼ë�`µ¿�|-ê£¥fë$sf�´j���b�[�_�`�¥��SY�l	_fªU�6e� 	t��ÃX´i ê£¥�ë<s��¶e��gjUb � Y��f¿$|-ê-¥�ë<sf�¶e�_��cegY��9q�X «aê£¥�ë<s
�ke�h©êQ[�l	_Se�hg�O¿�ë:ê£¥�ë<s¡�¶egb�Y�[�l�bg�ÂêQ¿<«�ê-¥�ë$s¡� �   � b\d��wê�o�`
}.¿<ê-¥�ë<sw�a a«¡jch�[f� ��� ê-¥�ë$s¡�ÂY�l�ec�O«Jë
ê-¥�ë$s9�Â�Ujc_Sh���l	 	 �ec��¿$o�`�¬ é ê-¥�ë$sSÕ6jc 	 /Ó¶l��cegY��Sê¨ë�¸�Ó`¿²«aê£¥fë$sSÕ¡ 	l	_�bg�Sê±¿²ê-¥�ë<sSÕf[cY\b?} j���_fec�6¿�o�ê£¥�ë<s
ÕfY\e�h�_f[f�9q²ë7ê-¥�ë<sf»´jct6h\tfe�_®�fëW|-ê£¥�ë<s6»´jc ��ce�h�b�[�_f¸ � e�¤fjch¶q²l�b��c� ��� «aê£¥�ë<sS»kY�jc_St³Ó`jU�9l	tShg��êQ¿Zê£¥�ë<s
»kY\ege�_·X²j^�c�f}.¿aê-¥�ë$s9»´Y\ege�_Sh�§�[cY\[�`
})l	_Sh�b�[�_f¸�¥�jc �e�m�`�ikl�ª�d³«w[�l	_µbg�ÑoMq.ê-¥�ë$s6»kY�ege�_µ��l	 	 �e�`�¥��6jUY\b\jc_�§ � Y\ªf�
¥Sq ê-¥�ë<s�ikjcmnl	 �b�[�_�¸�ê¨l	tSt6 �egb�[^]`_���X´i�«�ê-¥�ë<s�i¶jUY�Y�l	h�§ � Y\ª�`Ç|�eg§6jc_S[�_�`�q²jUY� 	l�h\ �ec�Â«�ë ê£¥�ë<s�ikjUY\b��y[cY�t®�
q � «aê£¥�ë<s�i¶[ � h�b�[�_®� ��� «aê£¥�ë<s�i � _µb\l�_fªcb�[�_�`�ëkh\dS 	jc_St��d}>ì�`�¬ é `°X´i)ê£¥�ë<sc¿¼_StSl	jc_SjU��[� 	l�hg�H¿�o.ê£¥�ë<s
��jc��°�h\[�_®�xê±¿kê-¥�ë<s���jc�\°�h�[�_®�wê£¥-ê£¥�ë<s���jc��°�h�[�_���l	 	 �ec�/Õ>|>ê£¥�ë<s��c[�dS_6h�b�[^]`_��/«�ë{ê-¥�ë<s�¬Ájc 	jcmnj�Ng[�[f�
ê±¿kê-¥�ë<s�¬Ájc_Sh\jch<q¢l�b��c�wêíX�`�¬�¥£ê£¥fë$s�¬Me�_S[�h\dSj��)}.¿k«aê£¥fë$s�¬Á_S[�¤���l	 � �ec� � o4ê£¥�ë<s)|/jc_6�gjch�b�egY��¡«Jë
ê-¥�ë$s�|xjc_Sh\l	_Sª�`���jch�bJ|xjc_Sh\l	_fªf�aêQ¿©ê£¥fë$s�|xjUY\e�tf[f� ��� ê-¥�ë<s:|/j^]�Y\e�_S��e�¸�ikj��cegY�d6l	 	 ��Zê±ë`¸;o¶i «aê£¥�ë<s|�e�¤fl	_fªcb�[�_f¸�ÕSj��cegb�b�ec��¬ é ê-¥�ë<sf|/l	m3j���X´i�ê£¥fë$s�|/l	_S��[� �_®�Ão¶�.ê£¥fë$s�|/l�b�b\ �eÁÓ`[���°B`Ço¶[cY\b\d�|/l�b�b\ 	e$Ó�[��\°J�
ëkÓ!ê£¥�ë<s�|�[cY�jcl	_f¸��� ���Y�l	j��dX´i�«�ê-¥�ë<s�|/[�h¡ë¶_fªce� 	e�h¼¸;|�[�_fª´XZe�jc��d®��q²ë�«�ê-¥�ë<s�|/[ � l	h���l	 	 	ec�H¬ é `µ¿$o ê£¥�ë<s|�[H]ae� � ��µê¨ë�¸;oki>«aê£¥fë$s+| � §S§�[���°9� ��� ê£¥fë$s�ê¨jc��[�_�`
} jUY�_fegYZÓ�[c§6l�_Shg��»´ë>ê£¥�ë<s�ê¨jctSl	h�[�_®�d}.¿¡ê£¥�ë<s
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Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
pop 161 896167.2 1283563 79250 8863164
lpop 161 831550.1 1255121 84784 9120346
l2pop 161 746180.6 1327609 71047 1.16E+07
l3pop 161 630855.4 1211201 64630 1.07E+07
l4pop 161 516869.4 1218666 56141 1.29E+07
mdvalde 161 64342.5 39049.81 29303.75 299923.5
lvalue 161 56533.05 18086.76 33373.79 168446.6
l2value 161 43096.59 11885.09 20479.38 129270.6
l3value 161 40267.75 9266.516 16891.89 96621.63
l4value 161 32646.45 7896.348 9037.345 63767.64
mdrntde 161 324.9155 72.07506 212.7008 645.7537
lrent 161 283.3399 33.43498 205.0971 413.835
l2rent 161 266.9367 46.79602 152.0619 417.5258
l3rent 161 231.5973 34.30531 131.7568 331.0811
l4rent 161 169.0212 27.81424 76.30705 251.2448
realfarm 160 1018.723 1000.949 111.7955 5323.752
lrlfrm 160 1400.248 690.4677 203.8798 3220.555
l2rlfrm 160 885.9879 454.3873 163.2989 2180.167
l3rlfrm 160 622.0113 316.0447 92.85788 1452.615
l4rlfrm 160 467.824 232.3587 73.40884 1074.626
density 161 531.7025 705.8572 31.8 7447.6
ldens 161 491.2375 635.0685 29.51999 6601.531
l2dens 161 535.8944 601.4226 22 5419
l3dens 161 575.9503 610.8482 20 4977
l4dens 161 520.9006 581.9254 14 3645

21



Table 1 - Granger causality regressions
between population and real farm land prices

(1)   Dependent Variable: (2)   Dependent Variable:
real farmland values population

first lag 0.0661 first lag 0.8579
farm values (0.1105) population (0.1679)

not* 1%
second lag 2.0997 second lag 0.4880
farm values (0.2163) population (0.3693)

1% not
third lag -1.1773 third lag -0.0319

farm values (0.1797) population (0.2395)
1% not

fourth lag 0.5057 fourth lag -0.3914
farm values (0.4173) population (0.121)

not 1%
first lag 0.0005 first lag -113.1932

population (0.0003) farm values (55.8724)
not 5%

second lag -0.0016 second lag 180.6013
population (0.0007) farm values (109.4178)

5% not
third lag 0.0007 third lag 13.2246

population (0.0005) farm values (90.9085)
not not

fourth lag 0.0005 fourth lag -121.9309
population (0.0002) farm values (211.0436)

5% not

N 160 N 160

Adj Rsq 0.7741 Adj Rsq 0.9638

F-Test on the four lags of population: F-Test on the four lags of real farm land values:

F(4,151) = 2.61 F(4,151) = 1.33
Prob > F = 0.0378 Prob > F = 0.2613

* Significance levels are indicated as 1%, 5%, 10%, or not
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Table 2 - Granger causality regressions
between population and real farm land prices

while controlling for density
(3)   Dependent Variable: (4)   Dependent Variable:

real farmland values population
first lag 0.1278 first lag 0.9091

farm values (0.1006) population (0.1807)
not 1%

second lag 1.7270 second lag 0.3478
farm values (0.2029) population (0.4209)

1% not
third lag -0.8986 third lag 0.1069

farm values (0.1632) population (0.2747)
1% not

fourth lag -0.0733 fourth lag -0.4825
farm values (0.3706) population (0.1388)

not 1%
first lag 0.0004 first lag -96.7837

population (0.0003) farm values (58.445)
not 10%

second lag -0.0013 second lag 116.2231
population (0.0007) farm values (117.8775)

10% not
third lag 0.0007 third lag 40.1264

population (0.0005) farm values (94.8284)
not not

fourth lag 0.0000 fourth lag -150.8157
population (0.0002) farm values (215.3537)

not not
first lag 0.4636 first lag 130.9225
density (0.258) density (149.9275)

10% not
second lag 0.4564 second lag -46.3348

density (0.2767) density (160.7837)
10% not

third lag -0.3389 third lag 180.2373
density (0.2192) density (127.3483)

not not
fourth lag 0.3148 fourth lag -178.3598
density (0.1451) density (84.2923)

5% 5%

N 160 N 160

Adj Rsq 0.8304 Adj Rsq 0.9641

F-Test on the four lags of population: F-Test on the four lags of real farm land values:

F(4,147) = 9.88 F(4,147) = 1.26
Prob > F = 0 Prob > F = 0.2877
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Table 3 - Granger causality regressions
between population and real median housing values

(5)   Dependent Variable: (6)   Dependent Variable:
median housing values population
first lag 1.1218 first lag 0.7309
housing (0.1673) population (0.16)
values 1% 1%

second lag 2.9371 second lag 0.9245
housing (0.3969) population (0.3378)
values 1% 1%

third lag -2.9920 third lag -0.2607
housing (0.5583) population (0.2212)
values 1% not

fourth lag 0.8620 fourth lag -0.5031
housing (0.4627) population (0.1179)
values 10% 1%
first lag -0.0084 first lag 0.9939

population (0.012) housing (2.2251)
not values not

second lag -0.0272 second lag 3.9403
population (0.0254) housing (5.28)

not values not
third lag 0.0454 third lag -1.0338

population (0.0166) housing (7.4266)
1% values not

fourth lag -0.0056 fourth lag -10.7215
population (0.0089) housing (6.1546)

not values 10%

N 161 N 161

Adj Rsq 0.7836 Adj Rsq 0.9646

F-Test on the four lags of population: F-Test on four lags of median housing values:

F(4,152) = 3.3 F(4,152) = 1.61
Prob > F = 0.0126 Prob > F = 0.1754
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Table 4 - Granger causality regressions
between population and real median housing values

while controlling for density
(7)   Dependent Variable: (8)   Dependent Variable:

housing values population
first lag 1.1978 first lag 0.7698
housing (0.162) population (0.169)
values 1% 1%

second lag 1.8388 second lag 0.8895
housing (0.3919) population (0.3758)
values 1% 5%

third lag -2.2834 third lag -0.2200
housing (0.5263) population (0.2495)
values 1% not

fourth lag 0.4239 fourth lag -0.6053
housing (0.4341) population (0.1307)
values not 1%
first lag -0.0049 first lag 0.9276

population (0.0112) housing (2.4462)
not values not

second lag -0.0184 second lag 0.2614
population (0.0249) housing (5.9166)

not values not
third lag 0.0426 third lag -0.4491

population (0.0165) housing (7.9466)
1% values not

fourth lag -0.0296 fourth lag -9.3578
population (0.0087) housing (6.5537)

1% values not
first lag 32.1942 first lag 121.0293
density (9.9955) density (150.9084)

1% not
second lag 7.0249 second lag 38.3921

density (10.7351) density (162.0736)
not not

third lag 4.3721 third lag 122.4218
density (8.7397) density (131.9486)

not not
fourth lag -7.0044 fourth lag -156.5834
density (5.835) density (88.0943)

not 10%

N 161 N 161

Adj Rsq 0.834 Adj Rsq 0.965

F-Test on the four lags of population: F-Test on the four lags of housing values:

F(4,148) = 9.09 F(4,148) = 1.53
Prob > F = 0 Prob > F = 0.1972
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Table 5 - Granger causality regressions
between population and real median gross rent

(9)   Dependent Variable: (10)   Dependent Variable:
median gross rent population

first lag 1.1363 first lag 0.7452
gross (0.2065) population (0.1633)
rent 1% 1%

second lag 0.9398 second lag 0.8394
gross (0.2347) population (0.3435)
rent 1% 1%

third lag -0.7297 third lag -0.2180
gross (0.3078) population (0.2282)
rent 5% not

fourth lag -0.2031 fourth lag -0.4747
gross (0.2449) population (0.1198)
rent not 1%

first lag -0.000061 first lag 2261.0420
population (0.00003) gross (1120.495)

5% rent 5%
second lag 0.000062 second lag -1173.9870
population (0.000063) gross (1273.655)

not rent not
third lag 0.000049 third lag -181.9569

population (0.000042) gross (1669.879)
not rent not

fourth lag -0.000051 fourth lag -774.0481
population (0.000022) gross (1328.539)

5% rent not

N 161 N 161

Adj Rsq 0.6159 Adj Rsq 0.9643

F-Test on the four lags of population: F-Test on four lags of median gross rent:

F(4,152) = 2.44 F(4,152) = 1.37
Prob > F = 0.0491 Prob > F = 0.2459
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Table 6 - Granger causality regressions
between population and real median gross rents

while controlling for density
(11)   Dependent Variable: (12)   Dependent Variable:

gross rents population
first lag 0.9527 first lag 0.7745
gross (0.1689) population (0.1732)
rent 1% 1%

second lag 0.4176 second lag 0.8536
gross (0.1988) population (0.3843)
rent 5% 5%

third lag -0.3007 third lag -0.2263
gross (0.2553) population (0.2608)
rent not not

fourth lag -0.2908 fourth lag -0.5519
gross (0.2007) population (0.1299)
rent not 1%

first lag -0.000038 first lag 1878.2130
population (0.000026) gross (1146.752)

not rent 10%
second lag 0.000098 second lag -1532.2820
population (0.000057) gross (1349.654)

10% rent not
third lag 0.000005 third lag -66.6730

population (0.000038) gross (1733.437)
not rent not

fourth lag -0.000107 fourth lag -275.2927
population (0.000019) gross (1362.94)

1% rent not
first lag 0.0755 first lag 74.3259
density (0.0216) density (146.6426)

1% not
second lag 0.0358 second lag 54.7617

density (0.024) density (162.9433)
not not

third lag -0.0159 third lag 96.9158
density (0.019) density (128.771)

not not
fourth lag 0.0001 fourth lag -168.2271
density (0.0127) density (86.4047)

not 5%

N 161 N 161

Adj Rsq 0.7564 Adj Rsq 0.9646

F-Test on the four lags of population: F-Test on the four lags of median gross rent:

F(4,148) = 13.95 F(4,148) = 1.1
Prob > F = 0 Prob > F = 0.3587
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