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A*7/7A1#/-01-A0!+2!7$!-$.#019#$1!Oc$0+476#*#/#5!%#C-;@#/#-%+!7$%!H$&%#/![\\`T(!!!!!

                                                 
1 The 2004 American National Election Study reports that 9.6 percent of respondents contributed to a 
political party or candidate that year, up from 5.7 percent in 2000.  These figures are likely exaggerated 
resulting from typical over-reports of participation in survey research. 
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! e#A#$14&5! 0#.#/74! :7:#/0! *7.#! #?:4+/#%! 1*#! ;#+;/7:*-A! :+0-1-+$-$;! +2!

-$%-.-%@74!A+$1/-6@1+/0!O=-9:#45!U##!7$%!'79-$0M-![\\WX!)*+!7$%!=-9:#4![\\VX!)*+!

[\\`T(! ! ! !"#! *7.#! 4#7/$#%! 2/+9! 1*-0! 6+%&! +2!F+/M! 1*71! 7!97a+/! A79:7-;$]0!9+01!

0-;$-2-A7$1! A+$1/-6@1+/0! 7/#! A+$A#$1/71#%! -$!97a+/!9#1/+:+4-17$! 7/#705! -$! 7224@#$1!

$#-;*6+/*++%05! 7$%! 7/#! A+99+$4&! :7/1! +2! :/+2#00-+$745! #1*$-A! +/! 2/-#$%0*-:!

$#1F+/M05! 1*71! 27A-4-171#! 1*#! #?1/7A1-+$! +2! 47/;#/! %+$71-+$0! 1*7$! F+@4%! 6#!

2+/1*A+9-$;! 2/+9! -$%-.-%@740! 0+4-A-1#%! -$! -0+471-+$! OG7F#0! 7$%! J*74#/! QRRZX!

c$%/#+$-!7$%!HA*+4B!QRRZX!)7/97$![\\`T(!!!!!!)+$1/-6@1+/0!%+!;-.#!-$%#:#$%#$14&!+2!

1*#0#!:##/!$#1F+/M05!6@1!1*#!47/;#/!A+$1/-6@1-+$0!1+!A79:7-;$0!;#$#/744&!-00@#!2+/1*!

-$!/#0:+$0#!1+!A+4476+/71-.#!/#A/@-19#$1(!!!

! E+4@$1##/0!7/#!1*+0#!:#+:4#!F*+!;-.#!+2!1*#-/!1-9#!1+!700-01!1*#!+/;7$-B71-+$5!

2+/!$+!2-$7$A-74!;7-$5!7$%!F-1*+@1!+64-;71-+$!O<7$+0M-!7$%!"-40+$!QRRSX!"-40+$![\\\X!

E#/675! HA*4+B97$! 7$%!P/7%&!QRRST(! ! ! ! U-M#! %+$+/05! :+4-1-A74! .+4@$1##/0! 7/#! 740+! 7!

9-$@0A@4#! 2/7A1-+$! +2! 1*#! :+:@471-+$X! a@01! `(_! :#/A#$1! +2! /#0:+$%#$10! /#:+/1#%!

F+/M-$;! 2+/! 7! A79:7-;$! +/! :+4-1-A74! :7/1&! -$! 1*#! [\\_!American!National!Election!

Study,! @:! 2/+9! [(_! :#/A#$1! -$! [\\\(! ! ! ! c! [\\_! 0@/.#&! +2! J#?70! 7%@4105! #0:#A-744&!

;#/97$#! 1+! +@/! /#0#7/A*! *#/#5! -$%-A71#%! 1*71! 76+@1! V! :#/A#$1! *7%! .+4@$1##/#%! 1+!

F+/M!-$!7!A79:7-;$!+.#/!1*#!:/#.-+@0!&#7/(!!!H@997/&!176@471-+$0!0*+F!1*71!1*#0#!

J#?70! .+4@$1##/0!F#/#!9+/#! 4-M#4&! 1+!6#!974#! 1*7$! 2#974#5!F*-1#! 1*7$!$+$8F*-1#5!

&+@$;5! F#448#%@A71#%5! 7$%! A+99-11#%! :7/1&! -%#$1-2-#/05! /71*#/! 1*7$! -$%#:#$%#$10!

O>@0-AM![\\_T(!!!!!!!!

! ,$4-M#! A+$1/-6@1+/05! .+4@$1##/0! 7/#! $+1! 9+1-.71#%! 1+! F+/M! +$! 7! A79:7-;$!

6#A7@0#!-1!0-;$740!*-;*!0171@0!1+!+1*#/0(!!!!H+9#!7/#!711/7A1#%!1+!:7/1-A-:71#!6#A7@0#!
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1*#&! 7/#! 7$-971#%! 6&! :7/1-A@47/! :+4-A&! ;+740! 7$A*+/#%! -$! -%#+4+;-A74! 9+1-.#0(!!!

N1*#/0! 7/#! 1*#/#! 6#A7@0#! 1*#&! #$a+&! 1*#! 0+A-74! -$1#/7A1-+$! -$.+4.#%! F-1*! 1*#!

A79:7-;$5!7$%!A+$0-%#/!A79:7-;$!F+/M!7!*+66&(!! ! !H+9#!.+4@$1##/0!7/#!700+A-71#%!

F-1*!:7-%!#9:4+&##0!+2!1*#!A79:7-;$5!+/!1*#!:+4-1-A74!:7/1&(!!!J*#&!7/#!1*#/#!1+!*#4:!

6#A7@0#! 1*#&! *7.#! 6##$! /#A/@-1#%! 6&! 0+9#+$#! 74/#7%&! -$.+4.#%! -$! 1*#! A79:7-;$5!

+21#$!7!:7-%!01722!9#96#/(!!!C/-#$%0*-:0!7/#!A+99+$4&!1*#!670-0!2+/!/#A/@-19#$1!-$1+!

:+4-1-A74!7A1-.-09!O'4+2017%![\\VT(!!!!C-$744&5!1*#/#!7/#!.+4@$1##/05!:7/1-A@47/4&!1*+0#!

F+/M-$;!-$!A79:7-;$0!2+/!*-;*#/!4#.#4!+22-A#05!F*+!7/#!*+:-$;!1+!+617-$!:#/97$#$1!

:+0-1-+$0! 721#/! 1*#! #4#A1-+$(! ! ! C+/! 1*#95! .+4@$1##/-$;! -0! 7$! -$.#019#$1! -$! 0M-44!

%#.#4+:9#$1! 1*71! 1*#&!*+:#!F-44!:7&8+22!70! 1*#&!A4-96! 1*#!A7/##/! 47%%#/! O>#$A*-M!

7$%!"#-06/+%!QRZVT(!!!!!!!!!

! P#A7@0#! +2! 1*#! 4+F! -$A-%#$A#! +2! :+4-1-A74! .+4@$17/-09! 1*/+@;*+@1! 1*#!

:+:@471-+$5!*+F#.#/5!-1!*70!6##$!A*744#$;-$;!2+/!-$.#01-;71+/0!1+!+617-$!7!%#2-$-1-.#!

:-A1@/#! +2! 1*#-/! 67AM;/+@$%5! 9@A*! 4#00! 1*#! 4+A71-+$0! 2/+9! F*#/#! 1*#&! 7/#! 9+01!

/#7%-4&!/#A/@-1#%(!!!!J*#!27A1!1*71!0+!97$&!.+4@$1##/0!a+-$!1*#!A79:7-;$!70!7!/#0@41!+2!

/#A/@-19#$1!1*/+@;*!0+A-74!$#1F+/M!1-#0!%+#0!0@;;#01!1*71!1*#/#!F-44!6#!7!;#+;/7:*&!

+2! .+4@$17/-095! a@01! 70! 1*#/#! -0! 7! 0:71-74! %-9#$0-+$! 1+! 2-$7$A-74! A+$1/-6@1-+$0!

O"+4:#/1!QRZZT(!!!!!

!

Geographic!Substitution!or!Complementarity?!

! J*#!$+1-+$! 1*71! A+$1/-6@1+/0! 1+!7! A79:7-;$!%+$71#!9+$#&!6#A7@0#! 1*#&!%+!

$+1!F7$1!1+!.+4@$1##/!1-9#!-0!7! 279-4-7/!+$#!79+$;!1*+0#!F*+!97$7;#!A79:7-;$05!

A*7/-1-#0!7$%!+1*#/!$+$8:/+2-10(!!!!!!32!7!:#/0+$!*70!9+/#!1-9#!1*7$!9+$#&5!1*#&!F-44!
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;-.#! 1-9#(! ! ! ! 32!7$! -$%-.-%@74!A+$1/-6@1#0! -$!+$#! 2+/95! 1*-0!A+9#0!71! 1*#!#?:#$0#!+2!

1*#9!A+$1/-6@1-$;!-$!0+9#!+1*#/!F7&(!!!H+9#!+2!1*#!7A7%#9-A!4-1#/71@/#!6+401#/0!1*-0!

.-#F!+2! 1-9#!7$%!9+$#&!A+$1/-6@1-+$0!70!0@601-1@1#0! OG@$A7$!QRRRT5!741*+@;*! 1*#!

6747$A#!+2! 1*#!/#0#7/A*!0@;;#010! 1*71!.+4@$17/&!F+/M!7$%!9+$#17/&!%+$71-+$0!7/#!

A+9:4#9#$10!Oc$%/#+$-5!=74#!7$%!HA*+4B!QRRWT(!!!P#*7.-+/74!01@%-#0!*7.#!0@;;#01#%!

1*71!1*#!:/-97/&!%-22#/#$A#!6#1F##$!.+4@$1##/0!7$%!A+$1/-6@1+/0!-0!0-9:4&!1*71!1*#!

4711#/! *7.#! ;/#71#/! -$A+9#! OP/&7$15! <#+$8H47@;*1#/5!'7$;! 7$%!J7?![\\`T5! 7$%! 1*71!

97$&!%+!.+4@$1##/!7$%!A+$1/-6@1#!a+-$14&!OC/##97$!QRRVT(!!!J*#!/#:@1764#!/#0#7/A*!

6&! E#/675! HA*4+B97$! 7$%! P/7%&! OQRRST! 740+! -$%-A71#0! 1*71! 1*#/#! -0! 9+/#!

A+9:4#9#$17/-1&! 1*7$! 0@601-1@1-+$! 79+$;! 1*+0#! #$;7;-$;! -$! 1*#!9+/#!%#97$%-$;!

2+/90!+2!:7/1-A-:71-+$(!!!!

! b#.#/1*#4#005!F#!9-;*1! #?:#A1! 1+! 2-$%! 0:7A#0! +2! volunteer! involvement! 1*71!

7/#!%-01-$A1!2/+9!0:7A#0!+2!donor!commitment(! ! ! ! !"-1*!/#0:#A1!1+!A79:7-;$!A7:-1745!

F#! *7.#! 74/#7%&! 4#7/$#%! 1*71! A79:7-;$! A+$1/-6@1-+$0! 7/#! 700+A-71#%! F-1*! 1*#!

;#+;/7:*-A! A+$A#$1/71-+$! +2! 2-$7$A-74! :/+0:#/-1&(! >#1/+:+4-17$! 7/#705! F*-1#!

$#-;*6+/*++%05! 7$%! 1*#! 0+A-74! $#1F+/M! 1-#0! 1*71!971@/#! +@1! +2! 1*#9! 740+! +22#/! 7$!

-$%-A71-+$! +2! F*#/#! +$#! A7$! 9+01! 2/@-12@44&! :/+0:#A1! 2+/! :+4-1-A74! A+$1/-6@1+/0!

O=-9:#45!U##!7$%!'79-$0M-![\\WX!)*+!7$%!=-9:#4![\\VT(!!!!

! E+4@$17/-095!+$!1*#!+1*#/!*7$%5!-0!700+A-71#%!F-1*!7!0+9#F*71!%-22#/#$1!0#1!

+2!A*7/7A1#/-01-A0(!>-%%4#8-$A+9#!A+99@$-1-#0!7$%!/@/74!7/#705!/#4-;-+@0!+60#/.7$A#!

7$%! A-.-A! A+99-19#$1! 7/#! 744! 700+A-71#%!F-1*! 1*#! 76@$%7$A#! +2! 0+A-74! A7:-174! 1*71!

:/+9+1#0! .+4@$17/-09! OL@1$79! [\\\T(! ! ! N/%-$7/-4&5! :+:@471-+$0! M$+F$! 2+/! 6#-$;!

*-;*4&!7224@#$1!7/#!$+1!$#A#007/-4&!M$+F$!2+/!6#-$;!70!/-A*!-$!social!A7:-174(!!32!1*#/#!
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-0!0+9#!0:71-74!%-0a@$A1-+$!-$!1*#0#!1F+!A79:7-;$!700#105!1*#$!.+4@$1##/0!F+@4%!$+1!

6#!2+@$%!-$!:4#$1-2@4!0@::4&!-$!1*#!9+01!7224@#$1!4+A74#05!6@1!F+@4%!-$01#7%!#9#/;#!

2/+9!09744!+/!9-%80-B#%!A-1-#0!7$%!1+F$05!F*#/#!7$!#1*-A!+2!.+4@$17/-09!-0!1*+@;*1!

1+! 1*/-.#(! ! U+A74! .7/-71-+$0! -$! .+4@$17/&! 0@::+/1! 2+/! 7! A79:7-;$! F-44! 6#! 6#01!

:/#%-A1#%!6&!-$%-A71+/0!+1*#/!1*7$!1*#!:@/#4&!economic!A+9:+0-1-+$!+2!A+99@$-1-#0!

O>+*7$!7$%!>+*7$![\\[X!"+4:#/1!QRZZT(!!!

!

Campaigns,!Geography,!and!the!Constraints!of!Time!and!Space!

! !!!J*71!.+4@$1##/0!7$%!A+$1/-6@1+/0!97&!+AA@:&!%-0a+-$1!0:7A#0! -0! -9:+/17$1!

6#A7@0#! :+4-1-A74! A79:7-;$0! -$! 1*#! ,$-1#%! H171#0! 7/#! -$*#/#$14&! ;#+;/7:*-A!

#$1#/:/-0#0(!!!!P+1*!A7$%-%71#!7$%!A79:7-;$!01722!7/#!A+$01/7-$#%!6&!1-9#!7$%!0:7A#X!!!

A7$%-%71#0!7$%!1*#-/!0@//+;71#0!A7$$+1!6#!#.#/&F*#/#!71!+$A#(!!!!b#.#/1*#4#005!1*#/#!

-0! 7! :@64-A! 7$%!9#%-7!:/#2#/#$A#! 2+/!:#/0+$74! /71*#/! 1*7$! #4#A1/+$-A744&!9#%-71#%!

7::#7/7$A#0!6&!1*#!A7$%-%71#(! !C+/!1*#0#!/#70+$05!%#A-0-+$0!76+@1!1/7.#4!7$%!#.#$1!

0A*#%@4-$;!7/#!A+$017$14&!-$!1*#!2+/#;/+@$%!+2!7$&!A79:7-;$(!!!!!

! C/+9!1*#!:+4-1-A74!A79:7-;$]0!017$%:+-$15!1*#!/#A/@-19#$1!+2!.+4@$1##/!476+/!

A7$! 6#! 7! 97a+/! 0+@/A#! +2! A+01! 07.-$;0! ^! 7$%! +$#! +2! 1*#! 2#F! /#0+@/A#0! 1*71! A7$!

A+9:#$071#! 2+/! 7! 47AM! +2! 2-$7$A-74! /#0+@/A#0(! ! ! ! E+4@$1##/0! *7.#! 6#A+9#! 27/! 4#00!

-9:+/17$1! 1+! A79:7-;$-$;! +.#/! 1-9#5! 7$%! -1! -0! 27-/! 1+! 07&! 1*71! 1*#! /7:-%!

:/+2#00-+$74-B71-+$!+2!A79:7-;$0!*70!/#%@A#%! 1*#!+::+/1@$-1&! 1+!.+4@$1##/! O=/##$!

7$%!H9-1*![\\`X!'4#-%97$!QRR_T(!!!!!!D.#$!0+5!7!F#44897$7;#%!.+4@$1##/!F+/M2+/A#!

A7$! 07.#! 7! A79:7-;$! 1#$08+281*+@07$%08+28%+447/0! 1*71! 9-;*1! +1*#/F-0#! ;+! 1+! 7!

:/+2#00-+$74! .#$%+/! O=/##$! 7$%! H9-1*! [\\`T(! ! ! N$! 1*#! +1*#/! *7$%5! 7! 1#$0-+$! *70!
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+21#$! 6##$! +60#/.#%! 6#1F##$! .+4@$1##/0! 7$%! :/+2#00-+$740! -$! :+4-1-A74! 7$%! 0+A-74!

9+.#9#$1!+/;7$-B71-+$0(!!L/+2#00-+$740!F-1*-$!1*#!+/;7$-B71-+$!+21#$!.-#F!1*#!1F+!

/#0+@/A#0!70!0@601-1@1#0X!:/#2#//-$;!1+!/7-0#!9+$#&!/71*#/!1*7$!0##M!+@1!.+4@$1##/0!

Of74%! 7$%! c0*! QRWWX! '4#-%97$! QRR_X! H17;;#$6+/;! QRZZT(! ! ! )#/17-$4&! 7! 9+@$1-$;!

6+%&! +2! #.-%#$A#! 0@;;#010! 7! 0@601-1@1-+$! #22#A1! +AA@//-$;! +.#/! 1-9#5! -2! $+1! 7A/+00!

0:7A#(!!!!!!

! L#/*7:0! 9@A*! +2! 1*#! 4+$;017$%-$;! A+$24-A1! 6#1F##$! 2@$%/7-0-$;! 7$%!

.+4@$1##/! /#A/@-19#$1!F-1*-$! :+4-1-A74! +/;7$-B71-+$0! 01#90!:/#A-0#4&! 2/+9! 1*#! 27A1!

1*71! 1*#! 1F+! 700#10! #9#/;#! 2/+9! %-22#/#$1! :47A#0(! ! C-/01! +2! 7445! -2! .+4@$1##/0! 7$%!

%+$+/0! 7/#! 2/+9! %-22#/#$1! 4+A71-+$05! 1*#-/! :+4-1-A74! -$1#/#010! 7$%! :+4-A&! ;+740!97&!

%-22#/5! -$709@A*! 70! 4+A71-+$! -0! 7! 0-;$74! +2! #A+$+9-A! 017$%-$;5! +AA@:71-+$5! 7$%!

:+4-1-A74!-%#+4+;&!O=-9:#4!7$%!HA*@M$#A*1![\\`T(!!!!

! H#A+$%4&5!%-017$A#!6#1F##$!1*#!4+A71-+$0!F*#/#!A79:7-;$0!9@01!:/+0:#A1!2+/!

.+4@$1##/0!7$%!%+$+/0!-9:+0#0!-10!+F$!A+010(!!!c!A79:7-;$!97&!2-$%!-1!A*744#$;-$;!1+!

A+99-1! /#0+@/A#0! 1+! 4+A71-+$0! F*#/#! .+4@$1##/0! 7/#! 7.7-4764#! F*-4#! 71! 1*#! 079#!

1-9#! 1/7.#4-$;! 1+! #$1-/#4&! %-22#/#$1! 4+A71-+$0! 1+! /7-0#! 9+$#&(! C/+9! 7! 0A*#%@4-$;!

017$%:+-$15! -2! %+$+/0! 7$%! .+4@$1##/0! 7/#! 0@601-1@1#05! -1! 4-M#4&! 0-;$740! 1*71! #.#$10!

%#0-;$#%!1+!#4-A-1!%+$71-+$0!A7$$+1!6#!#?:#A1#%!1+!%+!1*#!%+@64#8%@1&!+2!/#A/@-1-$;!

.+4@$1##/05! 7$%! .-A#! .#/07(! ! ! ! ! 3$01#7%5! 0#:7/71#! #.#$10! 7$%! %-0A/#1#! 4+A71-+$0!F-44!

*7.#!1+!6#!0A*#%@4#%5!F-1*!7%%-1-+$74!#22+/1!7::/+:/-71#4&!6@%;#1#%(!!!

! C-$744&5!744+A71-$;!.+4@$1##/!#22+/10!1+!7/#70!F*#/#!1*#&!7/#!$+1!2+@$%!1+!4-.#!

97&! 6#! .#/&! %-22-A@41! +$! 7! 0@017-$#%! 670-0(! ! ! J*#! :#A@4-7/! 0:71-74! %-01/-6@1-+$! +2!

.+4@$17/-09! 97&! :/#0#$1! 7! %-22-A@41! A+$@$%/@9! 2+/! A79:7-;$! 97$7;#/0! F*+!
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A+99+$4&!17/;#1!1*#!9+01!.+1#/!/-A*!A+@$1-#0!F-1*-$!1*#-/!0171#0!O%-01/-A10T!2+/!1*#!

9+01!7;;/#00-.#!A7$.700-$;!7$%!+@1/#7A*!#22+/10(! ! ! !U7/;#/!A-1-#0!7$%!0@6@/60!7/#!7!

A*744#$;#!6#A7@0#!-1!-0!1*#0#!4+A71-+$0!F*#/#!*-;*!4#.#40!+2!1@/$+@1!7/#!9+01!$##%#%!

6@1!4#701!%#:#$%764#(!!! !3$!1*-0!0#$0#5!1*#/#!A+@4%!6#!7!:+1#$1-744&!1/+@64-$;!0:71-748

9-0971A*! 6#1F##$! 1*#! 9+01! :7/1-A-:71+/&! 4+A71-+$0! F*#/#! .+4@$1##/0! 7/#! 9+01!

7.7-4764#5! 7$%! 1*#! 4#701! #$;7;#%! 7/#70! F*#/#! 1*#&! 7/#! 9+01! $##%#%(! ! ! ! ! ,$4#00!

.+4@$1##/0!7/#!F-44-$;!1+!1/7.#45!+/!6#!/#%#:4+&#%!1+!+1*#/!4+A74#0!+$!7!/#;@47/!670-05!

1*-0! 9-0971A*! A7$$+1! 6#! +.#/A+9#! 7$%! -9:+/17$1! A79:7-;$! +@1/#7A*! ;+740! F-44!

/#97-$!@$9#1(!!!!

!

Reckoning!with!the!Effects!of!Scale!!

! >7$&!01@%-#0!+2!A79:7-;$!#22#A10!7/#!A+$2-$#%!1+!1*#!@0#!+2!7!0-$;4#!2-?#%!@$-1!

+2! 7;;/#;71-+$! 71! F*-A*! 744! +60#/.71-+$0! 17M#! :47A#5! A+99+$4&! 0171#0! +/! 9#%-7!

97/M#10!OH*7F!QRRR75!QRRR6X!Y#//![\\[X!3&#$;7/!7$%!H-9+$![\\\T(!!G717!A+44#A1-+$!

01/71#;-#0! 7/#! 7%+:1#%! 2+/! A+$.#$-#$A#5! $+1! 6#A7@0#! 1*-0! -0! 1*#! 0A74#! 71!F*-A*! 1*#!

A7@074!:/+A#00!7A1@744&!F+/M0(!!!!!!

! !!J*#! 1*#+/&! F#! %/7F! @:+$! 97-$17-$0! 1*71! A79:7-;$! 01-9@4-! -$1#/7A1! F-1*!

4+A74!:+:@471-+$!A*7/7A1#/-01-A0!1+!1/-;;#/!1*#!0+A-74!-$1#/7A1-+$0!1*71!7/#!:/+%@A1-.#!

+2! %+$+/! 7$%! .+4@$1##/! 9+6-4-B71-+$(! ! 32! 1*-0! 1*#+/&! A7:1@/#0! 1*#! 1/@1*5! 1*#$! F#!

0*+@4%!$+1!#?:#A1!7$!7$74&0-0!+2!47/;#80A74#!7;;/#;71#0!1+!/#.#74!9@A*!+2!7!A79:7-;$!

#22#A1(!!!L#/*7:0!+$#!/#70+$!F*&!01@%-#0!+2!A79:7-;$!-$24@#$A#!*7.#!:/+%@A#%!0@A*!

9-?#%! /#0@410! -0! 1*71! 0A*+47/0! *7.#! 6##$! #?:#A1-$;! 1*#0#! #22#A10! 1+! #9#/;#! 71!

@$/#70+$764&!;/7$%!0A74#0(! ! !P&!+@/!7AA+@$15! 1*#! 4+A74!0#11-$;0!700+A-71#%!F-1*! 1*#!
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:+4-1-A74!#$;7;#9#$1!7$%!/#A/@-19#$1!:/+A#00!7/#!$+1! 4-M#4&!1+! 6#!A7:1@/#%!F#44!71!

0@A*!7!;#$#/74!4#.#4!+2!+60#/.71-+$(!!!!J*#!.7/-71-+$!:/+%@A1-.#!+2!0:71-74!:#7M0!7$%!

.744#&0!-$!1*#!2+/90!+2!:+4-1-A74!:7/1-A-:71-+$!F#!7/#!01@%&-$;!4-#!F#44!within!7!0171#!

+/!9#%-7!97/M#1(!!!!c1!1*#!.#/&!4#7015!-$.#01-;71+/0!+@;*1!1+!A+$%@A1!0+9#!A/+0080A74#!

7$74&0#0! 1+! #.74@71#! F*#1*#/! #9:-/-A74! 2-$%-$;0! *+4%! @:! 71! %-22#/#$1! /#0+4@1-+$0!

OH*#::7/%!7$%!>A>701#/![\\_T(!!!

! J*#!$+1-+$!1*71!0171-01-A74!/#0@410!A7$!.7/&!F-1*!1*#!0A74#!+2!1*#!+60#/.71-+$0!

-0! M$+F$! 70! 1*#! modifiable! area! unit! problem! ON:#$0*7F! QRZ_T(! ! 3$! +@/! .-#F5!

*+F#.#/5!1*#!9+%-2-764#!7/#7!@$-1!:/+64#9!-0!$+1!a@01!7!:/+64#95!6@1!7!*-;*4&!@0#2@4!

0:71-74! 7$74&1-A! 1++4! Oc4.7$-%#05! N:#$0*7F! 7$%!>7A;-44! [\\Q5! Q_QT(! ! ! ! c41#/$71-.#!

B+$#0!+/!%-01/-A10!A7$!6#!%#0-;$#%!7$%!1*#!/#471-+$0*-:0!0171-01-A744&!700#00#%!@0-$;!

9@41-:4#! 0A74#0(! ! ! ! e71*#/! 1*7$! A+$2-$-$;! +@/! 7$74&0-0! 1+! 1*#! 0A74#0! :/+.-%#%! 6&!

;+.#/$9#$1! +/! 7;#$A&! A+$.#$1-+$05! F#! A7$! #?79-$#! #22#A10! 71! 7! 6/+7%! .7/-#1&! +2!

0A74#0(!!

! P#A7@0#! F#! @0#! 7! =#+;/7:*-A! 3$2+/971-+$! H&01#9! O=3HT! 1+! ;#+A+%#! 1*#!

4+A71-+$0!+2!744!.+4@$1##/0!7$%!A+$1/-6@1+/0!1+!1*#!A79:7-;$5!F#!7/#!764#!1+!A+$%@A1!

0171-01-A74! 7$74&0#0! +2! .+4@$1##/! 7$%! A+$1/-6@1+/! #9#/;#$A#! 71! 9@41-:4#! 0A74#0! +2!

+60#/.71-+$(! ! ! !"#!%+!1*-0!6&!%-.-%-$;!1*#!01@%&!7/#7!-$1+!%-0A/#1#!B+$#0!+/!g4711-A#!

A#440h5! 7$%! 1*#$! #01-971-$;! 7! 9+%#4! 2+/! #7A*! 0#1! +2! 1*#0#! B+$#0! OC+1*#/-$;*795!

P/@$0%+$!7$%!)*7/41+$![\\[T(!!!N@/!%#0-;$!+22#/0!7!$#F!9#1*+%!2+/!%#1#/9-$-$;!1*#!

2-#4%! +.#/! F*-A*! M#&! 2#71@/#0! +2! 7! A-1-B#$]0! ;#+;/7:*-A! A+$1#?1! 01-9@471#0! 1*#-/!

:+4-1-A74!:7/1-A-:71-+$(!!"*71#.#/!-10!0-B#5!1*-0!2-#4%!-0!:/#0@9764&!/#$%#/#%!A+*#/#$1!
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6&! 0+A-74! -$1#/7A1-+$5! 7AA+9:7$&-$;! -$2+/971-+$! 24+F05! 7$%! 0@6a#A1-.#!

@$%#/017$%-$;0!+2!:47A#!4+A71-+$(!!!

!

Dependent!and!Independent!Variables!

c$!7%.7$17;#!+2!1*-0!01@%&!-0!1*#!A7:7A-1&!1+!#?79-$#!741#/$71-.#!%#:#$%#$1!

.7/-764#0!2+/!:+4-1-A74!:7/1-A-:71-+$(!!"#!A7$!4++M!71!4+A74!A79:7-;$!A+$1/-6@1+/0!7$%!

.+4@$1##/0!70!F#44!70!;7@;#!1*#!79+@$1!A+$1/-6@1#%(! ! !J*#0#!+@1A+9#0!*7.#!$#.#/!

6#2+/#!6##$!#.74@71#%!-$!1*-0!97$$#/(!!!!

"#! 0*+@4%! @$%#/4-$#! 1*71! 1*+0#!F#! *7.#! A4700-2-#%! 70! g.+4@$1##/0h! 7/#! $+1!

$#A#007/-4&!:#+:4#!F*+!0:#$1!1-9#!.+4@$1##/-$;!-$!1*#!A79:7-;$5!6@1!-$01#7%!7%%#%!

1*#-/! $79#! 1+! 7! F#60-1#! 4-01! -$%-A71-$;! 1*71! 1*#&! F+@4%! 6#! F-44-$;! 1+! .+4@$1##/! -2!

A744#%! @:+$! 1+! %+! 0+(! ! ! c0! -0! @0@744&! 1*#! A70#! -$! 1&:-A74! 0+4-A-171-+$0! 2+/! .+4@$1##/!

476+/5! 27/!9+/#!$79#0!F#/#!7%%#%! 1+! 1*#! 4-01!70!potential! .+4@$1##/0! 1*7$!7A1@744&!

0:#$1!1-9#!70!7!.+4@$1##/!O2+/!0-9:4-A-1&!F#!F-44!*#/#721#/!/#2#/!1+!1*#0#!0-;$71+/-#0!

0-9:4&! 70! g.+4@$1##/0hT(! ! D.#$! 0+5! 1*+0#! /#0:+$%-$;!*7%! 1+! 0##M!+@1! 1*#! A79:7-;$!

F#60-1#!7$%!7%%!1*#-/!$79#0!1*#90#4.#0!^!$+!$79#0!F#/#!7%%#%!6&!1*#!A79:7-;$!

01722! ^! 0@;;#01-$;! 7! *-;*! 4#.#4! +2! 0#428-$-1-71-.#! was! -$.+4.#%(! ! ! ! C+/1@-1+@04&! 2+/!

:@/:+0#0!+2!1*-0!/#0#7/A*5!1*#!1-9#!7$%!%71#!#7A*!.+4@$1##/!0-;$#%8@:!F70!:/#A-0#4&!

/#A+/%#%(!!!!! !

3$! 7%%-1-+$5! :/#A-0#! /#A+/%0! #?-01! 2/+9! 1*#! 4+A71-+$! 7$%! %71#! 1*71!

A+$1/-6@1-+$0!7//-.#%!2/+9!1*/+@;*+@1!1*#!0171#!7$%!2/+9!#40#F*#/#(! ! !c9+@$10!+2!

A+$1/-6@1-+$0! 7/#! 740+! 7.7-4764#(! ! N@/! 0#A+$%! %#:#$%#$1! .7/-764#! -0! 0-9:4&! 1*#!
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$@96#/!+2!%+$+/0!F*+!97M#!%+$71-+$0!%7-4&! 1*/+@;*! 1*#!A+@/0#!+2! 1*#!A79:7-;$5!

7$%!+@/!1*-/%!%#:#$%#$1!.7/-764#!-0!1*#!79+@$1!+2!1*#!%+$71-+$(!!!!

! J*#! #?:47$71+/&! .7/-764#0! +2! -$1#/#01! -$A4@%#! :+:@471-+$! 0-B#! +2! 1*#!

;#+;/7:*-A!@$-1!O-$!Q\\5\\\0T5!0-$A#!F#!F+@4%!A4#7/4&!#?:#A1!ceteris!paribus! 47/;#/!

$@96#/0! +2! .+4@$1##/0! 7$%! %+$+/0! 1+! #9#/;#! 2/+9! 4+A71-+$0! A+$17-$-$;! 9+/#!

:#+:4#(!!!!!"#!-$A4@%#!6+1*!9#%-7$!-$A+9#!7$%!1*#!:#/A#$17;#!+2!1*#!:+:@471-+$!1*71!

-0! -$! 1*#! *-;*#01! -$A+9#! 6/7AM#1! OijQS\5\\\T5! 1+! #01764-0*! F*#1*#/! :7/1-A-:71-+$!

/-0#0! F-1*! -$A+9#5! 6@1! /-0#0! 9+01! :/#A-:-1+@04&! 70! +$#! 7::/+7A*#0! 1*+0#! 4+A74#0!

4&-$;!-$!1*#!.#/&!*-;*#01!-$A+9#!6/7AM#10(!!!!!

! J*#!:#/A#$17;#!+2!1*#!:+:@471-+$!1*71!-0!b+$8Y-0:7$-A!7$%!F*-1#!-0!-$A4@%#%!

6#A7@0#! 0@/.#&0! *7.#! A+$0-01#$14&! 0*+F$! 1*71! :+4-1-A74! #22-A7A&! 4#.#40! 7/#! *-;*#/!

79+$;!F*-1#0!1*7$!79+$;!/7A-74!7$%!#1*$-A!9-$+/-1&!;/+@:0(!!!!

! "#! -$A4@%#! 1*#! :#/A#$17;#! +2! 1*#! :+:@471-+$! 1*71! -0! #4%#/4&! Ok! 7;#! WST!

6#A7@0#! 1*#! 4-1#/71@/#! +$! .+4@$17/-09! :+-$10! -$! 0+9#F*71! %-22#/#$1! %-/#A1-+$0(!!!!

H+9#! 01@%-#0! 0@;;#01! 1*71! 1*#! /#1-/#%! #4%#/4&! *7.#! 9+/#! 1-9#! 1+! .+4@$1##/5! 7$%!

*#$A#! F#!9-;*1! #?:#A1! ;/#71#/! .+4@$17/-09! -$! 1*+0#! 4+A71-+$0! F-1*! 7$! +4%#/! 7;#!

%-01/-6@1-+$(! !"#!740+!M$+F!1*71!+4%#/!:#+:4#!;#$#/744&!*7.#!9+/#! -$1#/#01! -$!7$%!

M$+F4#%;#!76+@1!:+4-1-A0(! !G+$+/!01@%-#0!*7.#! -$%-A71#%! 1*71! 1*#!#4%#/4&!740+!*7.#!

9+/#! 9+$#&! 1+! A+$1/-6@1#! 1+! A79:7-;$0! 7$%! A*7/-1-#0! 1*7$! 1*+0#! F*+! 7/#! -$!

&+@$;#/! 7;#! A+*+/10(! ! ! !N$! 1*#!+1*#/!*7$%5!F#!740+!M$+F! 1*71!:+4-1-A74! A79:7-;$0!

%/7F! 2/+9! 1*#! /7$M0! +2! &+@$;#/! A-1-B#$05! #(;(5! A+44#;#! 01@%#$105! 7$%! 017&8718*+9#!

:7/#$10(! !N@/!#22+/1!*#/#!-0!1+!%#1#/9-$#!F*#1*#/!-$!1*#!A70#!71!*7$%!1*#!A79:7-;$!
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2+@$%! A+$0-01#$14&! *-;*#/! -$A-%#$A#! +2! .+4@$17/-09! 7$%! 2-$7$A-74! A+$1/-6@1-+$0!

79+$;!#4%#/4&!+/!&+@$;#/!:+:@471-+$0(!!!!

! 32! F#! 7/#! A+//#A1! 76+@1! 1*#! #?-01#$A#! +2! :#/0-01-$;! 4+A74! 0:7A#0! +2! :+4-1-A74!

#$;7;#9#$1! 7$%! %-0#$;7;#9#$15! :701! :+4-1-A74! A*7/7A1#/-01-A0! +2! 4+A71-+$0! 0@/#4&!

:/#%-A1!;#+;/7:*-A!.7/-76-4-1&!-$!:+4-1-A74!-$.+4.#9#$1(!!!"#!9-;*1!#?:#A1!7%%-1-+$74!

.+4@$1##/0! 1+!#9#/;#! -$! 4+A71-+$0!F*#/#!A+$.#$1-+$74! 2+/90!+2!:7/1-A-:71-+$5! 0@A*!

70!.+1-$;5!1/7%-1-+$744&!/@$!*-;*(!!!C+/!1*-0!/#70+$!F#!A+$1/+4!2+/!1*#!4#.#4!+2!1@/$+@1!

-$! 1*#![\\_!:/#0-%#$1-74!#4#A1-+$5!%/7F$! 2/+9!7;;/#;71-$;! -$%-.-%@74! 4#.#4! 1@/$+@1!

/#A+/%0! 2/+9!1*#!J#?70!0171#F-%#!.+1#/! 2-4#! O@0-$;! 1*#!=3HT(! ! ! L/#.-+@0!0@::+/1! 2+/!

1*#!A7$%-%71#!9-;*1!:/+.#!1+!6#!7!;++%!:/#%-A1+/!+2!.+4@$1##/!7$%!%+$+/!0@::+/1!2+/!

1*#!:+4-1-A74!A79:7-;$(! !N@/!9#70@/#!2+/!:/#.-+@0!0@::+/1! -0! 1*#!:#/A#$17;#!+2!1*#!

.+1#! F+$! 6&! 1*#! J#?70! =+.#/$+/! -$! 1*#! [\\[! ;@6#/$71+/-74! #4#A1-+$(! ! J*#!

A+9:#1-1-.#$#00! +2! 7! 4+A74#5! 9#70@/#%! -$! 1#/90! +2! -10! :+4-1-A74! %-.-0-+$! 6#1F##$!

e#:@64-A7$! 7$%! G#9+A/71-A! 0@::+/1! -$! 1*#! [\\[! #4#A1-+$5! 9-;*1! 740+! :/#%-A1! 1*#!

#?1#$1! +2! 0@60#K@#$1! :+4-1-A74! 9+6-4-B71-+$(! ! ! Y#/#! F#! *&:+1*#0-B#! 1*71! 7! 0-B764#!

0*7/#! +2! 1*#! A-1-B#$/&! -0! 7$-971#%! 6&! :+4-1-A74! A+$24-A15! /-.74/&5! 7$%! 1*#! :#/A#:1-+$!

1*71!:+4-1-A74!+@1A+9#0!*7$;!-$!1*#!6747$A#(! ! ! !J*#0#!:#/A#:1-+$0!+2!:+4-1-A74!1*/#71!

F+@4%!6#!:/#0#$1!7$%!7AA#00-64#! -$!7/#70! 1*71!7/#!:+4-1-A744&!%-.#/0#!6@1! 4#00!0+! -$!

4+A71-+$0! %+9-$71#%! 6&! +$#! :7/1&! +/! 1*#! +1*#/! O)79:6#44! [\\WX! =-9:#45! U7&! 7$%!

HA*@M$#A*1![\\`T(!!!

! J#9:+/74! A+.7/-71#0!97&!740+!6#!A/-1-A74! -$!:/#%-A1-$;!.+4@$1##/!7$%!%+$+/!

7A1-.71-+$(! ! !J*#!9+01!+6.-+@0!+2! 1*#0#! -0!:/+?-9-1&! 1+!D4#A1-+$!G7&! -10#42(! ! ! !=-.#$!

1*71! #4#A1-+$0! +21#$! 6#;-$! -$! #7/$#01! -$! H#:1#96#/5! F#! -$A4@%#! 7! OQ5\T! .7/-764#!
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A7:1@/-$;! 1*+0#! %7&0! 4&-$;! -$! 1*#! WS! %7&! :#/-+%! 6#1F##$! H#:1#96#/! Q! 7$%! 1*#!

#4#A1-+$5!6@1!F#!740+!-$A4@%#!1*#!0-9:4#!A+@$1!+2!%7&0!2/+9!1*#!6#;-$$-$;!+2!1*#!&#7/5!!

670#%!+$!1*#!-%#7!1*71!.+4@$17/-09!7$%!%+$71-+$!7A1-.-1&!-0!7!01/7-;*12+/F7/%!4-$#7/!

2@$A1-+$!+2!1-9#(!!!!!!!

! P#A7@0#! .+4@$1##/0! 7/#!+21#$! A/-1-A744&! -9:+/17$1! 1+! 4701!9-$@1#! A7$.700-$;!

7$%!1@/$+@1!+:#/71-+$05!F#!740+!-%#$1-2&!1*#!2-$74!V[!*+@/0!6#2+/#!D4#A1-+$!G7&!70!7!

:#/-+%!F*#/#!F#!9-;*1!#?:#A1!7! 0-;$-2-A7$1!@:81-AM! -$!:7/1-A-:71-+$(! ! ! ! !J*#!>7/A*!

:/-97/&! 9-;*1! 740+! 6#! #?:#A1#%! 1+! ;#$#/71#! $#F0! A+.#/7;#! 7$%! A+$0#K@#$1!

9+6-4-B71-+$(!!!c41*+@;*!1*#!=+.#/$+/]0!/#8$+9-$71-+$!-$![\\W!F70!$+1!A+$1#01#%!-$!

1*#!:/-97/&5!A#/17-$4&!1*#!:/-97/&!97/M0!1*#!:#/-+%!:/-+/!1+!1*#!2744!#4#A1-+$!F*#/#!

+$#!A7$!#?:#A1!1*#!;/#71#01!#4#A1-+$8/#471#%!$#F0!A+.#/7;#(!!!!

! J*#! :/-97/&! -0! 740+! @0@744&! A+$0-%#/#%! 1*#! +22-A-74! M-AM+22! +2! 1*#! 2744!

A79:7-;$5!70!1*#!G#9+A/71-A!L7/1&]0!A7$%-%71#!F70!0#4#A1#%(!!!!"#!-%#$1-2&!1*#!%7&0!

+$#!F##M!:/-+/! 7$%!+$#!F##M! 721#/! 1*#!>7/A*!W!:/-97/&! 70! 1*#!:#/-+%!F*#/#!F#!

*&:+1*#0-B#! 7$! -$A/#70#! -$! .+4@$1##/! 7$%! %+$+/! #$/+449#$1(! ! ! ! ! "#! 740+! #.74@71#!

F*#1*#/! 7! F-%#4&! .-#F#%! %#671#! -$A4@%-$;! 1*#! 2+@/! ;@6#/$71+/-74! A7$%-%71#0! -$!

#7/4&8NA1+6#/!F70!:/+%@A1-.#!+/!*@/12@4!1+!:7/1-A-:7$1!:/+0:#A1-$;(!!!

! N1*#/! :+4-1-A74! #.#$10! +2! 7! $+$8A79:7-;$! $71@/#! %@/-$;! [\\W! 9-;*1! *7.#!

:/+.#$! 1+!6#! #-1*#/!%-01/7A1-$;! 1+! +/! 0@::+/1-.#!+2! 1*#! A79:7-;$]0! #22+/10! 1+!6@-4%!

0@::+/1(!!!!J*#!c:/-48>7&!4#;-0471-.#!0#00-+$!1+!/#0+4.#!7!A/-0-0!+2!0A*++4!2-$7$A-$;!-0!

-%#$1-2-#%!-$!+@/!9+%#40!70!+$#!+2!1*#0#!:#/-+%0(!!!C+44+F-$;!1*-0!0:#A-74!0#00-+$5!1*#!

;+.#/$+/!0-;$#%!.7/-+@0!:7/10!+2!1*#!#9#/;#$1!A+9:/+9-0#!4#;-0471-+$!%@/-$;!7!1#$8

%7&! 1+@/! +2! 1*#! 0171#(! !"#! -%#$1-2&! 6+1*! +2! 1*#0#! :#/-+%0! 6&! A+%-$;! 1*#! :#/1-$#$1!
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%71#0(! ! D.#$! 1*+@;*! 1*#0#!F#/#! $+1! +22-A-74! A79:7-;$8/#471#%! #.#$105! :#/! 0#5! 1*#&!

A+@4%! *7.#! 0#/.#%! 70! 7! 1++4! 2+/! 01+M-$;! :+4-1-A74! #?A-1#9#$1! 7$%! 6++01-$;! :7/1&!

7A1-.-09(!!

!

Regular!and!Irregular!Lattices!!

! c0!F#!*7.#!%-0A@00#%!76+.#!-$!/#471-+$!1+!0A74#!#22#A105!4+A71-+$!-0!9#70@/#%!

-$!0#.#/74!F7&0!71!9+/#!1*7$!+$#!0A74#(!!!C-/015!F#!#?79-$#!1*#!G>c!O9#%-7!97/M#1!

+/!G#0-;$71#%!>7/M#1!c/#7T!#22#A10!2+/!J#?70!9#%-7!97/M#10!O0##!C-;@/#!QT(!!!H#A+$%5!

F#!#?79-$#!1*#!#22#A10!71!7!9+/#!4+A74!4#.#45!2+/!J#?70!A+@$1-#0(!!!P#A7@0#!G>c0!7$%!

A+@$1-#0!7/#!70&99#1/-A744&!0*7:#%!:+4&;+$05!1*#0#!01/@A1@/#0!7/#!/#2#//#%!1+!-$!1*#!

:7/47$A#!+2!0:71-74!%717!7$74&0-0!70!7$!g-//#;@47/!4711-A#h!O)/#00-#!QRR`5!)*7:1#/!WT(!!!!

! J*#! A#$1/+;/7:*-A! %-01/-6@1-+$! +2! .+4@$1##/0! 7$%! A+$1/-6@1+/0! 2+/! 7$!

#?#9:47/&! A+@$1&! -0! %#:-A1#%! -$! C-;@/#! Q5! Y7//-0! )+@$1&! OY+@01+$! 7$%! .-A-$-1&T(!!!!!!!

J*#0#!7;;/#;71#!%-01/-6@1-+$0!%+!/#24#A1!1*#!4+$;8017$%-$;!:+:@471-+$!%-01/-6@1-+$!+2!

1*#! A+@$1&5! 7$%! :7/1-A@47/4&! 1*#! e#:@64-A7$! :+:@471-+$! %-01/-6@1-+$(! ! c1! 7!

A+@$1&F-%#! 0A74#5! 1*#! :711#/$! F+@4%! 7::#7/! 1+! /#24#A1! A+$0-%#/764#! -$1#/0#A1-+$!

6#1F##$! 1*#!.+4@$1##/!7$%!%+$+/!670#0!+2! 0@::+/1(! ! !J*#!%+$+/!670#! -0!$7//+F#/5!

*+F#.#/5!70!-1!/#24#A10!1*#!Y+@01+$!7/#7]0!A#$1#/0!+2!7224@#$A#(!!!!b71@/744&5!1*-0!97:!

1#440!@0!$+1*-$;!+2!F*71! 1*#!;#+;/7:*&!+2!A+$1/-6@1+/!7$%!.+4@$1##/!0@::+/1! 4++M0!

4-M#!within! 7! :7/1-A@47/! $#-;*6+/*++%5! +/! 71! 7! 09744#/! 0A74#5! 6@1! -1! -0! prima! facie!

0@::+/1!2+/!1*#!-%#7!1*71!%+$+/0!A7$!6#!2+@$%!F*#/#!.+4@$1##/0!7/#!740+!2+@$%(!!!

! ! ! ! ! lC-;@/#!Q!76+@1!Y#/#m!!
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=#+;/7:*-A! @$-10! 0@A*! 70! G>c0! 7$%! A+@$1-#0! 7/#! 1+! 6#! %-01-$;@-0*#%! 2/+9!

4+A74-1-#0!F#!1*#$!%#2-$#%!6&!7!/#;@47/4&!0:7A#%!6@1!7/6-1/7/&!;/-%!0@:#/-9:+0#%!+$!

1*#!0171#! 1+!%#2-$#!A/+0080#A1-+$74!@$-10!+2!+60#/.71-+$!O0##!C-;@/#![T(! !D7A*!A/+008

0#A1-+$74! @$-1! -0! 7! A#445! 0+9#1-9#0! 740+! /#2#//#%! 1+! 70! 7! quadrat5! +2! 7! 0:#A-2-A!

%-9#$0-+$(! ! ! "-1*! 1*#! ;/-%! :47A#%! +.#/! 1*#! 0171#5! +60#/.71-+$0! +$! 6+1*! n! 7$%! o!

.7/-764#0! 7/#! 1*#$! %/7F$! 2/+9!F-1*-$! #7A*! K@7%/715! ;-.-$;! @0! 7! /#;@47/! 4711-A#! +2!

/#;-+$0!A+$17-$-$;!6+1*!A+$1-$@+@0!7$%!%-0A/#1#!.7/-764#0!OP#07;!QRV_T(!!!

J+!#?79-$#!A+$1#?1@74!#22#A10!+$!:+:@471-+$0!71!;/#71#/!7$%!4#00#/! 4#.#40!+2!

7;;/#;71-+$5! +@/! 4711-A#! 7::/+7A*!:#/9-11#%!@0! 1+! -$.#01-;71#! A/+0080#A1-+$74! @$-10!

1*71!/7$;#%!2/+9!a@01!Q\!9-4#0!0K@7/#5! 1+!Q\\!9-4#0!0K@7/#(! !U711-A#!A#44!0-B#0!+.#/!

Q\\!9-4#0!0K@7/#!6#;7$!1+!7::/+?-971#!1*#!0-B#!+2!9#%-7!97/M#105!7$%!F#/#!a@%;#%!

1+!6#! 4#00! -$1#/#01-$;5! 1*#+/#1-A744&(! ! !U711-A#!A#44!0-B#0!+2! 4#00! 1*7$!Q\!9-4#0!0K@7/#!

F#/#!:+00-64#!1+!;#$#/71#5!6@1!/#0@41#%!-$!47/;#!K@7$1-1-#0!+2!9-00-$;!%717(!!!!

! ! ! ! lC-;@/#![!76+@1!Y#/#m!

J+! ;#$#/71#! K@7$1-171-.#!9#70@/#0! 2+/! 1*#! #?:47$71+/&! .7/-764#0! A7:1@/-$;!

#4#A1+/74! A*7/7A1#/-01-A0! 2+/! 1*#! A/+0080#A1-+$74!@$-105!F#!7;;/#;71#%!64+AM!;/+@:05!

.+1#/!:/#A-$A105!7$%!A#$0@0! 1/7A105! 4&-$;!F-1*-$!#7A*! 4711-A#!A#44(! ! ! 3$!A70#0!F*#/#!7!

A#$0@0!;#+;/7:*-A!@$-1!F70!$+1!#$1-/#4&!A+$17-$#%!F-1*-$!1*#!6+@$%7/-#0!+2!7!4711-A#!

A#445!F#!@0#%!7!A+99+$!9#1*+%!+2!-$A4@%-$;!1*#!@$-1!-2!-10!7/#74!A#$1/+-%!47&!F-1*-$!

1*#! A#445! 6@1! $+1! +1*#/F-0#(! ! ! H-$A#! 1*#! 4711-A#! @$-10! #$A+9:700! 744! 1#//-1+/&! 4&-$;!

F-1*-$! 1*#! 0171#]0! 6+@$%7/-#05! 744! :/#A-$A105! A#$0@0! 1/7A10! 7$%! 64+AM! ;/+@:0! 7/#!

-$A4@%#%!F-1*-$!7!4711-A#!A#44(!!!!J*#!A#$0@0!%717!+/-;-$71#!2/+9!+22-A-74!#01-971#0!2+/!

[\\W!670#%!+$!1*#![\\\!A#$0@0!A+@$105!7$%!0@::4#9#$17/&!%717!A+44#A1#%!2/+9!,(H(!
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A#$0@0!0@/.#&0!%@/-$;!1*#!-$1#/A#$074!:#/-+%(!!!J*#!:+4-1-A74!%717!+/-;-$71#!2/+9!1*#!

+22-A#! +2! 1*#! J#?70! U#;-0471-.#! )+@$0#4! /#:+/10! +$! :/#A-$A1! 4#.#4! /#1@/$0! 2/+9! 1*#!

[\\_!7$%![\\[!;#$#/74!#4#A1-+$0(!!!!G717!7$%!9#70@/#0!2+/!1*#!1-9-$;!+2!1*#+/#1-A744&!

/#4#.7$1!#.#$10!%@/-$;!1*#!A79:7-;$!F#/#!-%#$1-2-#%!7$%!/#A+/%#%!6&!1*#!7@1*+/0(!!!

! ! ! ! !

The!Panel!Data!Model!

! "-1*!1*#!0171#!:7/1-1-+$#%!-$1+!+60#/.71-+$74!@$-10!6&!1*#!-9:+0-1-+$!+2!#-1*#/!

7! /#;@47/! +/! -//#;@47/! 4711-A#5! A*+-A#! +2! 7! 0171-01-A74! 9+%#4! 1+! 2-1! 1+! 1*#! %717! -0!

A+$1-$;#$1!@:+$!1*#!$71@/#!+2!1*#!%#:#$%#$1!.7/-764#(!!!J*#!9#70@/#0!2+/!.+4@$1##/0!

7$%! %+$+/0! 7/#! %-01/-6@1#%! 70! gA+@$10h! 7$%! $#A#00-171#! 7! 0171-01-A74! 9+%#4!

7::/+:/-71#! 2+/! A+@$1!%#:#$%#$1!.7/-764#0!F-1*!+.#/%-0:#/0-+$! 88! 1*#! A+$%-1-+$! -$!

F*-A*! 1*#! .7/-7$A#! %-22#/0! 2/+9! 1*#! 9#7$(! ! cAA+/%-$;4&5! F#! 7%+:1! 7! $#;71-.#!

6-$+9-74! #01-971-+$! :/+A#%@/#! 7::/+:/-71#! 2+/! :7$#4! %717! O)79#/+$! 7$%! J/-.#%-!

QRRZX!U+$;!QRRVT(!!!!

P&! @0-$;! 2-?#%! #22#A10! 2+/! :7/1-A@47/4&! 074-#$1! #.#$105! 2+/! #7A*! %7&! 2/+9!

<7$@7/&! Q01! +$F7/%5! F#! *7.#! A+$1/+40! 2+/! 0171#F-%#! 0*+AM0! 1*71! /#0@41! 2/+9!

A79:7-;$! 01-9@4-5! +/! /#471-.#4&!K@-#1!:#/-+%0!F*#$!A79:7-;$!7A1-.-1&!#66#%(! ! ! J*#!

#A+$+9-A5! %#9+;/7:*-A! 7$%! :+4-1-A74! .7/-764#0! 7A/+00! 4+A71-+$0! 744+F! @0! 1+!

-$.#01-;71#! 1*#! 1/#$%0! -$!.+4@$17/-095!7$%!%+$71-+$!7A1-.-1&!+.#/! 1*#!A+@/0#!+2! 1*#!

2-$74! `QQ! %7&0! +2! 1*#! A79:7-;$5! ;7@;-$;! 1*#! -$24@#$A#! +2! 0:#A-2-A! 2#71@/#0! +2! 4+A74!

#4#A1+/71#0!1*71!97&!97M#!1*#9!9+/#!+/!4#00!:7/1-A-:71+/&(!!!!!

J*#!0:#A-2-A71-+$!2+/!1*#!$#;71-.#!6-$+9-74!A+@$1!9+%#40!2+/!.+4@$1##/0!7$%!

%+$+/0!-0!70!2+44+F0d!!!
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itititititit

itititititit

ititititititit

)FinalDaysDebatesFinalMonthDaygBillSignin
SpecialyPrimarnCompetitiortPerrySuppoTurnoutElderly

WhiteHighIncomeIncomePopulation}Donors{Volunteersexp(~

!!"""""
""""""
"""""#

$$$$$$$
$$$$$$
$$$$%

1615141312

11109876

54321

! ! !

"*#/#!! it#~ !:/+.-%#0!7$!#01-971#!+2!1*#!A+@$1!+2!.+4@$1##/0!O+/!A+$1/-6@1+/0T!2+/!1*#!

ith! 4+A71-+$!+$!1*#! tth!%7&(! !Volunteers!{Donors}!:#/9-10!7!%-/#A1!#?79-$71-+$!+2! 1*#!

A+9:4#9#$17/-1&!*&:+1*#0-05!6&!#01-971-$;!1*#!-$24@#$A#!+2!1*#!:/#0#$A#!+2!%+$+/0!

+$!.+4@$1##/0!71!4+A71-+$!i!+$!%7&!t!F*#$!.+4@$1##/0!-0!1*#!%#:#$%#$1!.7/-764#5!7$%!

1*#! /#.#/0#!F*#$!%+$+/0! -0! 1*#! %#:#$%#$1! .7/-764#(! ! Population! -0! 1*#! :+:@471-+$!

0-B#!O-$!*@$%/#%81*+@07$%0T!+2!4+A71-+$!i!+$!%7&!t(!!!Income!-0!1*#!9#%-7$!*+@0#*+4%!

-$A+9#!O-$!1*+@07$%0T!71!4+A71-+$!i!+$!%7&!t(!!!!High!Income!A7:1@/#0!1*#!4+A71-+$0!+2!

#?1/#9#4&! 7224@#$1! /#0-%#$10! 7$%! -0! 9#70@/#%! 70! 1*#! :#/A#$1! +2! 1*#! :+:@471-+$!

#7/$-$;!+.#/!jQS\5\\\!:#/!&#7/(!!!!White!-0!1*#!:#/A#$17;#!+2!1*#!:+:@471-+$!71!#7A*!

4+A71-+$!1*71! -0!$+$8Y-0:7$-A!F*-1#(! ! !Elderly! -0! 1*#!:#/A#$17;#!+.#/!7;#!WS(! ! !Perry!

Support!-0!1*#!:#/A#$17;#!.+1-$;!2+/!=+.#/$+/!L#//&!-$!1*#![\\[!#4#A1-+$X!Turnout!-0!

1*#! :#/A#$17;#! 1@/$-$;! +@1! -$! 1*#! [\\_! :/#0-%#$1-74! ;#$#/74! #4#A1-+$X! 7$%!

Competition! -0! 1*#! A+9:#1-1-.#$#00! +2! 1*#! [\\[! ,(H(! H#$71#! 7$%! =@6#/$71+/-74!

;#$#/74!#4#A1-+$0!A+96-$#%!2+/!#7A*!4+A71-+$!i([!!

! C+/!1*#!1-9#8/#471#%!A+.7/-71#05!Day! -0!0-9:4&!1*#!%7&!+2!1*#!&#7/!$@96#/#%!

A+$0#A@1-.#4&! 2/+9! <7$@7/&! Q! 1*/+@;*! D4#A1-+$! G7&(! ! ! Primary! -0! -%#$1-2-#%! 70! 1*#!

%7&0!+$#!F##M!:/-+/!1+!7$%!+$#!F##M!721#/!1*#!>7/A*![\\W!:/-97/&(!!!Special!Session!

A+//#0:+$%0! 1+! 1*#! %7&0! %@/-$;! 1*#! c:/-48>7&! 4#;-0471-.#! 0#00-+$! A+$.#$#%! 1+!

/#0+4.#!1*#!0171#]0!0A*++4!2@$%-$;!A/-0-0(! ! !Bill!Signing!/#2#/0!1+!1*#!%7&0!-$!471#!>7&!

                                                 
2 For competitiveness, we use a familiar formula of 100 – |[Rep% - Dem%]|.   
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F*#$!1*#!=+.#/$+/!1+@/#%!1*#!0171#!0-;$-$;!1*#!0A*++4!2@$%-$;!4#;-0471-+$!.+1#%!+@1!

6&! 1*#! J#?70! 4#;-0471@/#(! ! ! ! ! Final!Months! /#2#/0! 1+! 1*#! %7&0! 2/+9! H#:1#96#/! Q! 1+!

D4#A1-+$!G7&5!F*#$!1*#!A79:7-;$!9+.#%!-$1+!-10!2-$74!7$%!9+01!-$1#$0#!:*70#X!!!Final!

Days!-$A4@%#!1*#!4701!1*/##!%7&0!+2!1*#!#4#A1-+$5!%@/-$;!F*-A*!9+6-4-B71-+$!7A1-.-1&!-0!

1&:-A744&! 71! -10! :#7M(! ! !Debate! /#2#/0! 1+! 1*#!F##M! 2+44+F-$;! 1*#!+$#!F-%#4&! .-#F#%!

%#671#!F-1*!744!+2!1*#!A7$%-%71#0!1*71!F70!*#4%!+$!NA1+6#/!W5![\\W(!

! J*#! #?:/#00-+$! "it! /#:/#0#$10! 1*#! $#;71-.#! 6-$+9-74! #//+/! 1#/9! F-1*!

@$+60#/.#%!*#1#/+;#$#-1&5!700@9#%!1+!*7.#!7!;7997!%-01/-6@1-+$!OU+$;!QRRV5![`Q8

[`[TX! 0+9#1-9#0! 1*#! $#;71-.#! 6-$+9-74! 9+%#4! -0! /#2#//#%! 1+! 70! 7! Poisson#gamma!

9+%#4(!!!!D01-971-+$!:/+A##%0!F-1*!97?-9@9!4-M#4-*++%(!!!P#A7@0#!+2!1*#!#?:+$#$1-74!

1/7$02+/971-+$! @0#%! 1+! #$0@/#! 1*71! $#;71-.#! 6-$+9-74! #01-971#0! 7/#! $+$8$#;71-.#5!

1*#! 9+%#4]0! A+#22-A-#$10! 7/#! $+1! #70&! 1+! -$1#/:/#1! 70! -$! 01/7-;*12+/F7/%! 4-$#7/!

9+%#40(! ! 3$01#7%5!F#! -$1#/:/#1! 1*#!#22#A1!+2!7::#7/7$A#0!6&!A+9:@1-$;!7$! -$A-%#$1!

/71#!/71-+!O3eeT!2+/!1*#!0171-01-A744&!0-;$-2-A7$1!A+#22-A-#$10!OU+$;!QRRV5![[_8[[ST(!!!

! C+/! 1*#! 9+%#4! A7:1@/-$;! A+$1/-6@1-+$! 79+@$105! F#! 767$%+$! 1*#! A+@$1!

2/79#F+/M! 7$%! @1-4-B#! 1-9#80#/-#0! A/+0080#A1-+$74! ;#$#/74-B#%! 4#701! 0K@7/#0!

#01-971-+$5!F-1*!2-/01!+/%#/!7@1+/#;/#00-.#!#//+/!1#/90!ceOQT(`!!!e#0@410!2/+9!:+018

#01-971-+$!1#010!0@;;#01!1*71!7@1+A+//#471-+$!*705!-$!#.#/&!A70#5!6##$!7AA+@$1#%!2+/!

071-027A1+/-4&!6&!9+%#4-$;! -1! 70! 7! 2-/01! +/%#/!:/+A#00(! ! ! ! ! C-$744&5!F#!740+!97%#! 1*#!

A+$0-%#/764#! #22+/1! 1+! #?79-$#! 1*#!9+%#40! 2+/! A/+0080#A1-+$74! 0:71-74! %#:#$%#$A&!

@0-$;! /+@1-$#0! %#.#4+:#%! 2+/! Matlab™! 6&! U#H7;#! O[\\ST5! %/7F-$;! +$! F+/M! 6&!

                                                 
3e#97-$-$;!7@1+A+//#471-+$!-0!700#00#%!@0-$;!1*#!4+A744&!6#01!-$.7/-7$1!0171-01-A5!#.74@71-$;!F*#1*#/!
pq\!OP7417;-!7$%!"@!QRRRT(  



 22

D4*+/01!O[\\`T(!!!J*#!/#0@410!2/+9!1*#0#!1#010!F#/#!0171-01-A744&!-$0-;$-2-A7$1!-$!#.#/&!

A70#(!!!

!

Results!for!Volunteers!

! J764#!Q!/#:+/10!+@/!#01-971#0!2+/!1*#!$@96#/!+2!.+4@$1##/0!#?:#A1#%!2+/!#7A*!

@$-1!+2!+60#/.71-+$!7$%!%7&(!!!C-/015!-1!-0!A4#7/4&!1/@#!1*71!1*#!:/#0#$A#!+2!A+$1/-6@1+/0!

-$!7!4+A74#!#$*7$A#0!1*#!:/+676-4-1&!1*71!F#!F-44!2-$%!.+4@$1##/0!71!9+01!+2!1*#!0A74#0!

+2!7;;/#;71-+$!F#!#?79-$#5!6@1!1*#!A+9:4#9#$17/-1&!-0!9+01!:/+$+@$A#%!71!1*#!Q\8

9-4#! 0K@7/#! 4711-A#! A#44! 0-B#5!F*#/#! #.#/&! 0-$;4#! :#/0+$! -$A/#70#! -$! 1*#!$@96#/! +2!

4+A74!%+$+/0!-0!700+A-71#%!F-1*!7![(_!:#/A#$1!-$A/#70#!-$!1*#!$@96#/!+2!.+4@$1##/0(!!!

c1!1*#!A+@$1&!4#.#45!1*-0!-9:7A1!-0!a@01!Q([!:#/A#$15!7$%!71!1*#!G>c!4#.#4!-1!-0!:+0-1-.#!
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Table 1. Spatial and Temporal Contextual Influences on Volunteer Recruitment to the Campaign, at Variable Levels of Aggregation 
Variables DMA County Lattice10 Lattice20 Lattice30 Lattice40 Lattice50 Lattice80 Lattice100 
Location 
Contributors 
 

.006* 
(.003) 

[ 1.01] 

.012* 
(.005) 

[1.012] 

.024* 
(.012) 

[1.024] 

.014 
(.007) 

.011 
(.006) 

.011* 
(.006) 

[1.011] 

.013* 
(.005) 

[1.013] 

.011* 
(.004) 

[1.011] 

.008* 
(.003) 

[1.008] 
Population (100,000s) .012* 

(.005) 
[1.012] 

.027* 
(.007) 

[1.027] 

.303* 
(.042) 

[1.354] 

.065* 
(.014) 

  [1.067] 

.041* 
(.011) 

[1.042] 

.036* 
(.011) 

[1.037] 

.008 
(.006) 

.014* 
(.005) 

[1.104] 

.009* 
(.004) 

[1.009] 
Median Income 
(1,000s) 

.089 
(.067) 

.037* 
(.013) 

[1.038] 

.010* 
(.012) 

[1.010] 

.012 
(.008) 
 

        .026* 
       (.012) 
     [1.026] 

.028* 
(.014) 

[1.028] 

.009 
(.016) 

.028 
(.042) 

-.019 
(.034) 

% High Income -.336 
(.223) 

-.055 
(.056) 

.063* 
(.024) 

[1.065] 

-.001 
(.033) 

-.021 
(.045) 

-.088 
(.059) 
 

.056 
(.076) 

-.057 
(.127) 

.075 
(.099) 

% White  -.012 
(.010) 

.008 
(.005) 

.0005 
(.003) 

.012* 
(.004) 

[1.012] 

.0009 
(.006) 

.009 
(.006) 

.003 
(.005) 

.005 
(.008) 

.002 
(.009) 

% Elderly -.05 
(.081) 

-.156* 
(.019) 
[.856] 

-.112* 
(.013) 
[.894] 

-.147* 
(.016) 
[.863] 

-.114* 
(.020) 
[.892] 

-.101* 
(.022) 
[.904] 

-.146* 
(.027) 
[.864] 

-.079* 
(.035) 
[.924] 

-.031 
(.042) 

% Turnout 2004 -.005 
(.011) 

.011* 
(.004) 

[1.011] 

-.0003 
(.003) 
 

.001 
(.004) 

.011* 
(.005) 

[1.011] 

.005 
(.005) 

.016* 
(.005) 

[1.016] 

.010 
(.007) 
 

.047* 
(.021) 

[1.048] 
% Perry Support 2002 .009 

(.013) 
-.019* 
(.008) 
[.981] 

-.007 
(.004) 

-.012* 
(.006) 
[.988] 

-.007 
(.006) 

-.010 
(.007) 

.004 
(.006) 

-.002 
(.010) 

-.011 
(.009) 

Competitive 2002 .007 
(.004) 

.002 
(.002) 

.003* 
(.001) 

[1.003] 

.004* 
(.002) 

[1.004] 

.005* 
(.002) 

[1.005] 

.004 
(.002) 

.005 
(.002) 

.002 
(.003) 

.003 
(.003) 

Timing 
Day of Year .014* 

(.001) 
[1.014] 

.015* 
(.0008) 

[1.015] 

.017* 
(.0007) 

[1.017] 

.015* 
(.0008) 

[1.015] 

.015* 
(.0008) 

[1.015] 

.016* 
(.0008) 

[1.016] 

.016* 
(.0008) 

[1.016] 

.015* 
(.0008) 

[1.015] 

.015* 
(.0008) 
[1.015] 

March Primary -.380 
(.465) 

-.608 
(.460) 

-.664 
(.458) 

-.663 
(.459) 

-.671 
(.459) 

-.663 
(.459) 

-.639 
(.460) 

-.625 
(.461) 

-.353 
(.393) 

Special Session -2.021* -2.334* -2.073* -2.411* -1.729* -1.87* -1.989* -2.110* -1.523* 
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(.507) 
[.133] 

(.505) 
[.097] 

(.414) 
[.126] 

(.505) 
[.090] 

(.360) 
[.177] 

(.384) 
[.154] 

(.414) 
[.137] 

(.453) 
[.121] 

(.324) 
[4.586] 

Bill Signing -1.471* 
(.453) 
[.230] 

-1.820* 
(.451) 
[.162] 

-2.003* 
(.450) 
[.135] 

-1.907* 
(.451) 
[.149] 

-1.919* 
(.451) 
[.147] 

-1.932* 
(.451) 
[.145] 

-1.89* 
(.451) 
[.151] 

-1.811* 
(.451) 
[.163] 

-1.754* 
(.412) 
[.173] 

Final Months .478* 
(.123) 

[1.613] 

.450* 
(.093) 

[1.568] 

.275* 
(.079) 

[1.316] 

.401* 
(.086) 

[1.493] 

.366* 
(.087) 

[1.442] 

.328* 
(.086) 

[1.388] 

.316* 
(.090) 

[1.372] 

.420* 
(.096) 

[1.522] 

.218* 
(.091) 

[1.244] 
October Debate -.031 

(.117) 
-.098 
(.088) 

-.136 
(.075) 

-.133 
(.082) 

-.113 
(.082) 

-.130 
(.084) 

-.096 
(.085) 

-.130 
(.093) 

-.094 
(.091) 

Final 72 Hours -.740* 
(.190) 
[.477] 

-.789* 
(.138) 
[.454] 

-.861* 
(.118) 
[.423] 

-.781* 
(.125) 
[.458] 

-.827* 
(.131) 
[.437] 

-.885* 
(.134) 
[.413] 

-.804* 
(.135) 
[.448] 

-.802* 
(.144) 
[.448] 

-.630* 
(.131) 
[.533] 

Constant -7.204* 
(1.507) 
[.0007] 

-5.261* 
(.607) 
[.005] 

-6.196 
(.390) 

-5.373* 
(.470) 
[.005] 

-6.330* 
       (.638) 
       [.002] 

-6.014* 
(.656) 
[.002] 

-6.105* 
(.608) 
[.002] 

-5.939* 
(1.085) 
[.003 

-6.954* 
(1.263) 

[.001] 
r 1.670 2.351 3.536 2.622 2.225 1.973 1.715 1.338 1.598 
s 2.184   .498 .467 .430 .464 .436 .531 .583 1.175 
N 6,220 78,994 283,010 136,840 89,879 60,956 45,406 22,392 16,794 
T 311 311 311 311 311 311 311 311 311 
Log-Likelihood -3,188 -6,521 -10,405.12 -8,096 -7,593 -7,088 -6,531 -5,382 -5,740 
Significance !2 p".0001 p".0001 p".0001 p".0001 p".0001 p".0001 p".0001 p".0001 p".0001 
Cross-sectional Time Series Negative Binomial Regression, Maximum Likelihood Estimation. 
Dependent variable=number of volunteers signing-up by day and location 
Cell entries are regression coefficients (standard errors);  incident rate ratios are reported in square brackets for statistically significant coefficients 
*p".05 two-tailed tests 
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Table 2. Spatial and Temporal Contextual Influences on Donor Participation in the Campaign, at Variable Levels of Aggregation  
Variables DMA County Lattice10 Lattice20 Lattice30 Lattice40 Lattice50 Lattice80 Lattice100 
Location          
Volunteers 
 

.016* 
(.003) 

[1.016] 

.028* 
(.005) 

[1.028] 

.069* 
(.013) 

[1.071] 

.037* 
(.008) 

[1.038] 

.032* 
(.006) 

[1.033] 

.028* 
(.005) 

[1.028] 

.026* 
(.004) 

[1.026] 

.020* 
(.004) 

[1.020] 

.018* 
(.003) 

[1.018] 
Population (100,000s) -.003 

(.003) 
.012* 

(.004) 
[1.012] 

.184* 
(.024) 

[1.202] 

.051* 
(.009) 

[1.052] 

.003 
(.007) 

.028* 
(.006) 

[1.028] 

.010* 
(.004) 

[1.01] 

.006* 
(.003) 

[1.006] 

.004 
(.003) 
 

Median Income (1000s) .018 
(.035) 

.010 
(.009) 

.018* 
(.005) 

[1.018] 

.012 
(.006) 

.025* 
(.009) 

[1.025] 

.033* 
(.009) 

[1.034] 

.008 
(.012) 

.049* 
(.022) 

[1.050] 

.042* 
(.018) 

[1.043] 
% High Income .007 

(.132) 
.096* 

(.036) 
[1.101] 

.012 
(.017) 
 

.014 
(.023) 

.080* 
(.032) 

[1.083] 

-.029 
(.038) 

.101* 
(.048) 

[1.106] 

-.046 
(.067) 

.059 
(.059) 

% White  -.017* 
(.006) 
[.983] 

-.004 
(.003) 

-.006* 
(.003) 
[.994] 

.003 
(.003) 

-.012* 
(.003) 
[.988] 

-.010* 
(.003) 
[.990] 

-.011* 
(.003) 
[.989] 

-.009* 
(.004) 
[.991] 

-.019* 
(.006) 
[.981] 

% Elderly -.113* 
(.058) 
[.893] 

-.014 
(.011) 

-.010 
(.009) 

-.035* 
(.011) 
[.966] 

.002 
(.014) 
 

-.004 
(.014) 

-.027 
(.017) 

.004 
(.021) 

.054* 
(.026) 

[1.055] 
% Turnout 2004 .0003 

(.007) 
.007* 

(.003) 
[1.007] 

.0007 
(.002) 

.002 
(.003) 

.004 
(.003) 

.007* 
(.003) 

[1.007] 

.011* 
(.003) 

[1.011] 

.008* 
(.004) 

[1.008] 

-.009 
(.014) 

% Perry Support 2002 .024* 
(.008) 

[1.024] 

-.009 
(.005) 

-.006 
(.003) 

-.008* 
(.004) 
[.992] 

.002 
(.004) 

-.002 
(.004) 

.002 
(.004) 

-.003 
(.006) 

.008 
(.005) 
 

Competitive 2002 .003 
(.003) 

-.001 
(.001) 

.001 
(.001) 

.0008 
(.001) 

.002 
(.002) 

.0001 
(.002) 

-.004* 
(.002) 
[.996] 

-.002 
(.002) 

-.001 
(.002) 

Timing          
Day of Year -.0002 

(.0004) 
-.00002 
(.0003) 
 

-.0001 
(.0002) 
 

.00004* 
(.0003) 
 

-.00008 
(.0003) 
 

-.0001 
(.0003) 
 

-.0003 
(.0003) 

-.0002 
(.0003) 
 

-.0002 
(.0003) 
 

March Primary -.119 
(.122) 

 

-.348* 
(.096) 
[.706] 

-.349* 
(.079) 
[.705] 

-.377* 
(.090) 
[.686] 

-.350* 
(.089) 
[.705] 

-.427* 
(.091) 
[.652] 

-.327* 
(.090) 
[.721] 

-.310* 
(.097) 
[.733] 

-.231* 
(.090) 
[.794] 

Special Session -.772* 
(.117) 

-1.027* 
(.095) 

-.966* 
(.076) 

-1.005* 
(.086) 

-1.021* 
(.087) 

-.898* 
(.081) 

-.920* 
(.086) 

-.671* 
(.082) 

-.817* 
(.085) 
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[.462] [.358] [.381] [.366] [.360] [.407] [.399] [.511] [.442] 
Bill Signing -1.178* 

(.192) 
[.308] 

-1.513* 
(.162) 
[.220] 

-1.884* 
(.163) 
[.152] 

-1.666* 
(.161) 
[.189] 

-1.713* 
(.166) 
[.180] 

-1.713* 
(.164) 
[.180] 

-1.576* 
(.160) 
[.207] 

-1.533* 
(.166) 
[.216] 

-1.701* 
(.176) 
[.183] 

Final Months .403* 
(.085) 

[1.496] 

.322* 
(.059) 

[1.380] 

.378* 
(.048) 

[1.459] 

.335* 
(.054) 

[1.398] 

.334* 
(.054) 

[1.397] 

.351* 
(.054) 

[1.420] 

.372* 
(.057) 

[1.451] 

.340* 
(.061) 

[1.405] 

.331* 
(.060) 

[1.392] 
October Debate .591* 

(.115) 
[1.806] 

.693* 
(.076) 

[1.999] 

.730* 
(.060) 

[2.075] 

.686* 
(.069) 

[1.986] 

.666* 
(.071) 

[1.946] 

.735* 
(.069) 

[2.085] 

.697* 
(.073) 

[2.008] 

.660* 
(.081) 

[1.935] 

.746* 
(.078) 

[2.109] 
Final 72 Hours .301 

(.173) 
.438* 

(.111) 
[1.550] 

.423* 
(.090) 

[1.527] 

.429* 
(.101) 

[1.536] 

.459* 
(.102) 

[1.582] 

.532* 
(.109) 

[1.702] 

.445* 
(.108) 

[1.560] 

.404* 
(.117) 

[1.498] 

.573* 
(.111) 

[1.774] 
Constant -1.881* 

(.949) 
[.152] 

-1.790* 
(.388) 
[.167] 

-2.344* 
(.263) 
[.096] 

-1.955* 
(.316) 
[.142] 

-2.975* 
(.434) 
[.051] 

-2.659* 
(.440) 
[.070] 

-1.348* 
(.399) 
[.260] 

-2.773* 
(.631) 
[.062] 

-2.824* 
(.753) 
[.059] 

r 1.533 2.200 3.081 2.732 2.104 1.812 1.400 1.176 1.075 
s 4.048 .563 .335 .510 .527 .625 .608 .868 1.297 
N 6,220 78,994 283,010 136,840 89,879 60,956 45,406 22,392 16,794 
T 311 311 311 311 311 311 311 311 311 
Log-Likelihood -6,670 -14,618 -23,119 -17,981 -16,976 -16,524 -15,128 -12,600 -13,200 
Significance !2 p".0001 p".0001 P".0001 p".0001 p".0001 p".0001 p".0001 p".0001 p".0001 
Cross-sectional Time Series Negative Binomial Regression, Maximum Likelihood Estimation. 
Dependent variable=number of contributors by day and location 
Cell entries are regression coefficients (standard errors);  incident rate ratios are reported in square brackets for statistically significant coefficients 
*p".05 two-tailed tests 
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Table 3. Spatial and Temporal Contextual Influences on the Amount Contributed to the Campaign, at Variable Levels of Aggregation 
Variables DMA County Lattice10 Lattice20 Lattice30 Lattice40 Lattice50 Lattice80 Lattice100 
Location 
Volunteers 
 

154.07* 
(36.09) 

226.95* 
(13.50) 

62.31* 
(10.07) 

86.67* 
(11.55) 

110.32* 
(13.56) 

113.48* 
(15.45) 

211.87* 
(18.57) 

86.99* 
(23.23) 

178.97* 
(27.33) 

Contributors 
 

910.20* 
(23.44) 

1335.66* 
(8.82) 

1422.50* 
(6.48) 

1307.25* 
(7.47) 

1263.95* 
(8.71) 

1149.63* 
(10.38) 

1212.98* 
(12.24) 

976.13* 
(15.91) 

1059.75* 
(18.96) 

Population (100,000s) 14.50 
(12.38) 

54.12* 
(5.03) 

75.97* 
(7.93) 

74.49* 
(6.53) 

62.70* 
(6.25) 

63.19* 
(8.85) 

62.16* 
(8.35) 

50.54* 
(11.46) 

44.75* 
(8.77) 

Median Income (1,000s) -8.95 
(79.97) 

-3.82* 
(3.96) 

-2.41* 
(.74) 

-4.20* 
(2.00) 

-6.39 
(3.34) 

-11.12 
(6.46) 

-25.54* 
(10.91) 

33.41 
(25.86) 

-9.37 
(37.08) 

% High Income 629.80* 
(355.61) 

-14.09 
(15.72) 

2.35 
(2.85) 

6.94 
(8.29) 

30.83* 
(13.66) 

36.11 
(29.74) 

17.04 
(41.60) 

-41.90 
(89.35) 

58.57 
(122.17) 

% White  8.16 
(16.93) 

.18 
(1.25) 

.68* 
(.32) 

.74 
(.76) 

.76 
(1.14) 

.41 
(1.92) 

2.88 
(3.13) 

-2.76 
(5.98) 

.62 
(9.03) 

% Elderly 26.56 
(155.76) 

5.39 
(4.63) 

-.53 
(1.22) 

2.24 
(2.74) 

4.54 
(4.15) 

4.28 
(7.50) 

2.59 
(12.30) 

20.36 
(26.08) 

-7.74 
(40.03) 

% Turnout 2004 -14.45 
(15.44) 

.19 
(.87) 

.10 
(.27) 

-.02 
(.60) 

-.46 
(.96) 

-1.24 
(1.56) 

-1.83 
(2.68) 

-6.38 
(5.39) 

-3.18 
(8.99) 

% Perry Support 2002 -17.69 
(17.86) 

.21 
(1.39) 

-.41 
(.35) 

-.27 
(.76) 

-.19 
(1.21) 

.77 
(2.08) 

.03 
(3.02) 

-5.85 
(7.30) 

-1.30 
(10.35) 

Competitive 2002 -.73 
(6.01) 

-.48 
(.44) 

-.22 
(.12) 

-.32 
(.26) 

-.57 
(.39) 

-.56 
(.63) 

-.44 
(1.08) 

-.63 
(1.97) 

1.70 
(2.97) 

Timing 
March Primary 569.65 

(527.52) 
61.18 

(37.67 
12.89 
(9.72) 

28.61 
(21.10) 

52.08 
(35.11) 

76.00 
(55.51) 

116.28 
(81.76) 

203.24 
(173.61) 

354.48 
(285.94) 

Special Session 60.89 
(394.47) 

34.25 
(28.09) 

8.85 
(7.25) 

16.15 
(15.76) 

24.78 
(26.20) 

28.25 
(41.47) 

53.17 
(61.10) 

33.84 
(129.76) 

105.76 
(213.77) 

Bill Signing -218.33 
(527.94) 

18.37 
(37.68) 

4.33 
(9.72) 

6.93 
(21.10) 

9.33 
(35.11) 

1.15 
(55.52) 

16.49 
(81.77) 

-59.54 
(173.68) 

-34.10 
(286.10) 

Final Months 1074.89* 
(308.37) 

52.80* 
(21.55) 

19.97* 
(5.55) 

42.54* 
(12.08) 

68.34* 
(20.11 

1114.10* 
(31.86) 

125.07* 
(47.02) 

404.35* 
(100.25) 

515.19* 
(165.64) 

October Debate -1313.83 
(737.39) 

-176.70* 
(52.82) 

-50.61* 
(13.63) 

-95.14* 
(29.48) 

-152.92* 
(49.13) 

-208.87* 
(77.52) 

-306.53* 
(114.08) 

-512.16* 
(242.43) 

-889.15* 
(399.39) 

Final 72 Hours 1219.32 
(996.50) 

-113.99 
(71.86) 

-34.74 
(18.56) 

-69.65 
(39.94) 

-107.59 
(66.69) 

-162.23 
(104.95) 

-225.28 
(154.27) 

-459.52 
(327.83) 

-721.17 
(539.86) 

Constant -542.95 
(2055.43 

27.22 
(146.26) 

70.98 
(34.60) 

58.63 
(76.98) 

71.36 
(127.12) 

191.40 
(205.72) 

585.15 
(341.86) 

-615.59 
(645.11) 

-118.69 
(1075.72) 
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# .10 .06 .05 .09 .08 .10 .11 .10 .10 
$e 7954.47 2121.04 1030.19 1508.60 2001.67 2475.20 3033.92 4415.90 5772.78 
Baltagi-Wu LBI 1.80 1.89 1.89 1.82 1.85 1.81 1.79 1.80 1.79 
R2 within .21 .23 .15 .18 .20 .19 .22 .18 .23 
R2 between .98 .91 .76 .85 .91 .88 .88 .92 .96 
R2 overall .28 .29 .18 .24 .26 .25 .28 .24 .30 
N 6,220 78,994 276,790 136,840 84,281 53,803 37,942 17,727 11,196 
Cross-sectional Time Series Regression with Random Effects, GLS Estimation with AR(1) Disturbances 
Dependent variable=amount contributed by day and location 
Cell entries are regression coefficients (standard errors);  
*p".05 two-tailed tests 
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Figure 1.  Centrography of Republican Contributors and Volunteers in Harris County, Texas 
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Figure 2.  Depiction of 50 x 50 Mile Lattice Cells for Texas 


