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�D�atH ��y�Q�tWQU ��Q� �v� Ro��H ��u�OQo ��yxvwtv

�O�WtH O�WQi ��OvQy xt��i ��v�NuULt Kqi xQyR

Q�t� xOmWywSB �Q�t� ��yWwQ w �vi ��yLQ� �WywSB xwQo

l� x� w XNWt xat�H l� x� xvwtv qwtat �pw�ODt ��xvwtv ��y�Q�oQ�t� QO �xO�mJ
KQ� u�wva �� �r�tDL� �Q�oxvwtv KQ� Q�N� ��yr�U QO �OwW�t �UDvt X�N �v�tR 	�kt
G��Dv R� QD�Qi �H��Dv KQ� u�� ��yxvwtv R� pY�L ��yOQw�Q� xm CU�xOW �iQat u�OQo �Q�oxvwtv
u�wva� u�tR �� QO �Q�oxvwtv u�� s�Hv� xm �Hv� �D Ovvm�t x��Q� pw�ODt ��xvwtv ��y�Q�oQ�t�

�CU� xOW �iQat �y�Q�tWQU ��Q� �v� Ro��H
�OvwW�t ��NDv� u�tRty pN�ODt Q�e �r�tDL� xvwtv k �u�OQo �Q�oxvwtv KQ� l� QO
�v�tR xQwO l� QO xvwtv Qy R� �OW���t xat�H pm R� �D��F QUm �� Q��Q� w u�Um� ��yxvwtv xR�Ov�
�Q�o �UwDt �� �OwW�t OQw�Q� xQwO u� C�aq�� xm u� ut� w O���t ptax� x�L�Yt OwOLt
xm �r�w
U �OwW�t x��Q� R�v �yxQwO pm ��Q� ���yOQw�Q� �hrDNt �v�tR ��yxQwO C�aq�� R�
��yxvwtv R� u�wD�t Qw�J �yxQwO u�� hqDN� OwHw �� xm CU� u�� CU� KQ�t VwQ u�� QO

&Owtv u�v�t�� pY�L G��Dv x� w OQm �Q�o �UwDt ��v�tR hrDNt ��yxQwO
xS� w� �tUQ ��yQ�t� O�rwD QO O�OH �y�oO�O u�wva� u�OQo �Q�oxvwtv KQ� xr�kt u�� QO

�OwW�t x��Q� xr�UyO ��y�Q�tWQU ��Q� �v� Ro��H u�wva�

�r�tDL� xvwtv �u�OQo ��yxvwtv ��Q�wO� �Q�oxvwtv ��r�tDL� �Q�oxvwtv ��O�rm ��yxS�w
pN�ODt Q�e �r�tDL� xvwtv �pN�ODt

xtOkt �
�	��� V�m � �CU� xOW xO�O KQW Cq�kt R� �QU l� QO �V�m �xr�Uw x� u�OQo ��yxvwtv
QO V�m ��	��� w 	��
 ��tQw w V�m w 	��� �	��� �	��� �	��� �	��
 �	��	
R� pY�L ��yxO�O R� xO�iDU� �� �Q u�tR w ��i QO C�aq�� � 	tHD pwY� QwmPt ��yxr�kt
V�m � uwo �vwo h�Oy� ��Q� VwQ u�� R� xO�iDU� x� OkDat �w CU� xOQm K� QWD u�OQo �Q�oxvwtv
xOLDt Cq��� �Q�tWQU QO R�v w �	��� V�m � xaUwD p�L QO ��yQwWm QO XwYNx� ��	���
u�wva CLD 	��� p�U x� pk�OL �u�OQo ��yxvwtv swyit R� w� xO�iDU� �CU� �	��	 V�m �
O�yvW�B u�vJty �w �OOQo�t R�� �	��	 ��hwm �Q w ��wHwq �V�m � %QtDUt �Q�oxvwtv$
�� Rolling Sample �� Kish �� Verma �� Cumulating �� Lovejoy
�� Rackow
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�m� Qt� �Q�tWQU xQ�O� �UwD �rt ��xvwtv ��y�Q�tWQU ��Q� QwmPt ��yxvwtv CU� xOwtv
������ �QOv�Umr�� �OvwW xO�iDU�

xOW xDiQo Q�vQO �Q�tWQU ��Q� �v� Ro��H u�wva x� xm ��ACS���m� Qt� xat�H �Q�oQ�t�
��yxvwtv swyit �Q�oQ�mx� �ovwoJ xr�kt u�� �Ovm�t xO�iDU� u�OQo �Q�oxvwtv l� R� �CU�

�OyO�t KQW ACS QO X�N h�Oy� w �D��rta C��Lqt R� xO�iDU� �� �Q u�OQo

u�OQo ��yxvwtv �

Qy xm OwW�t ��NDv� �pv�B� pN�ODt Q�e �r�tDL� xvwtv k u�tRty %u�OQo xvwtv$ KQ� l� QO
OQ�o�t Q�Qk x�L�Yt OQwt ��v�tR xQwO l� QO pv�B Qy �OW���t xat�H pm 	�F pt�W l�
pv�B l� C�aq�� �R��v OQwt CkO �UL Q� �OvwW x�L�Yt xQwO kR� Oa� �yxvwtv xty xmv�� �D
�OW�� �i�m 	�Uw xOwOLt OvJ w xat�H R� �� wN ��yOQw�Q� uOQw� CUOx� ��Q� Ov�wD�t �	�F
pv�B OvJ 	tHD R� �nQR� ��yxOwOLt QO QDW�� CkO pwYL ��Q� �� QDmJwm ��yxOwOLt ��Q�
�OW�� k � F u� QO xm u�OQo xvwtv KQ� l� �OwW�t xO�iDU� �C�atH k�F u�R�t �D �r�wDt
F xm CU� �a��� �xv�y�t ��yxQwO �� u�OQoxvwtv l� ��Q� �OwW�t xO�t�v %�u�OQo ��tWQU$

�OW���t xr�U OvJ w xvq�U �xr�Uxt�v ��rYi ��y	tHD w xOR�wO R� �� Q�t

�ACS� �m� Qt� xat�H �Q�oQ�t� 	

�Qw�	tH �rY� 	�vt �	�	��D 	�� ��yNQv �� umUt �Q�oxvwtv �� x�Qty Q��m� p�UxO �Q�tWQU
�Q�oQ�t� u�vJty �CU� xOLDt Cq��� umUt w �D�atH ��yxYNWt xv�tR QO �Dr��� ��yxO�O
l� �Q�oxvwtv MQv �� �CU� xOLDt Cq��� xv�y�t Q�m �wQ�v �Q�oQ�t� xm �CPS� C�atH �Q�H
p��k pmW x� Ov�wD�tv xvwtv xm CU� ��xvwo� u� �Q�oQ�t� KQ� �t� �OwW�t s�Hv� xv�y�t �Q�Ry R�
p��k sHL p�rO x�� Ovm �O�B 	tHD u�tR QO OwW�t xOy�Wt u�OQoxvwtv QO xm u�vJ u� �xO�iDU�
C�aq�� ��Q�tWQU wO u�� xrY�i QO �p�QOi CrwO u��Q��v� ���yxQwO u�� xvwtv pN�OD xHwD
�yEL� R� Oa� �O��tv�t x��Q� QwWm �L�wv K�U QO �D�atH ��yxYNWt x� 	H�Q �mOv� ��D�Uv
	��vt u�t��D CQwY QO OW�v� ���� �D 	��	 ��yr�U �v�tR xrY�i QO pY it ��yCUWv w
�� ���
 p�U QO �Q�tWQU QDiO �UwD �ACS� �m� Qt� xat�H �Q�oQ�t� �xQovm �UwD �r�t
�Q�tWQU u� Ro��H �C�kiwt CQwY QO w OwW R�e� �TQO� ������ OwOL ��xv�y�t xvwtv
xv�tR QO QDW�� C���RH uOQm sy�Qi �� �Q �Q�tWQU C�aw�wt u�ty ACS �OOQo Q��m� p�UyO

�OyO�t VWwB xOLDt Cq��� pm R� umUt ��y�oS� w w �O�YDk� ��a�tDH�
�� Alexander �� American Community Survey 	� Rolling Census
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u�OQo xvwtv l� �� j���t w �	��� V�m � CU� u�OQo xvwtv Q� �vD�t �Q�oQ�t� l� ACS

R� �Q�oQ�t� �CU� F � � �� xvq�U xvwtv l� �� F � �� ���� QkD �UwDt MQv �� xv�y�t
u�OQoxvwtv �CU� xvq�U ��yOQw�Q� �u� Q�WDv� p��k 	tHD u� QDy�Dwm xm Ovm�t xO�iDU� k � ��
Q�QkQ� T�tD �Ovm �O�B VOQo xat�H s�tD QO xm �v�tR �D x�t Qy QO �yUQO� R� �Dw�iDt xawtHt ��
�xOW s�ovy� ��yr��i R� xm OvDUy u�OvwQyW TQO� R� l�D�tDU�U xvwtv l� �yUQO� �Ovm�t
OwHw uwO� 	k�w QO w OwW�t x�yD x�tQy QO j��vt s�tD QO xm OvwW�t G�QNDU� �rY� ��yUQO�
OwW�t xat�H OYQO 
 pt�W ���� QkD xvq�U �xvwtv �OW���tv Q�PBu�mt� ACS KQ� ��QH� u�
w �QH� CUB j� Q� R� ACS �OOQo�t dr�� OYQO 	� OwOL x� xr�U � �xQwO l� �� QO xm
��y�NU�B�� swU l� pt�W �iO�YD xvwtv l� �OwW�t �Q�o�B uirD �xr�Uwx� �y�NU�B��

�OwW�t �Q�o�B �Qw�L CQwYx� �xOv�t�k��
l� ��Q� Q��at ���N ��� Q��Q� xv�y�t F w �UwDt �� woNU�B MQv �� ���yxOwOLt QO
x�Qty �Q�oxvwtv R� pY�L Q��vDt OQw�Q� R� QDW�� �QOk �ACSR� pY�L xr�U � �UwDt OQw�Q�
Q��Dv� xmv�� w uOw� 	kwtx� R��Dt� x� xHwD �� ��QDoQR� Q��Q� 	�

 ��OwOL� Ow� Oy�wN �Q�tWQU
xm OwW�t �v��V�B �OW�� u���B �t��O u�Q�oQ�t� R� xO�iDU� p�rO� xOW so ��yxO�O MQv OwQ�t
QDu���B MU�B ��yNQv �� �L�wv QO �OvW�� C�ak�w x� l�ORv �i�m QOk x� �yOQw�Q� OQ�wt QFm � QO
Oy�wN Vy�m �Q QF�wt xvwtv xR�Ov� ��y�NU�B�� �Q�o�B ��Q� �Q�oxvwtv Q� R MU�B MQv �UwDt R�
�w�Ut�v ��yvRw xm CU� p�rO u�� x� xmr� �yx�L�Yt O�OaD Vy�m p�rO x� �yvDxv Qt� u�� �O�O
l� R� ACS �xr
Ut u�� u�Q�H ��Q� ��	��� V�m � OwW�t �	KQ� QF� uOQ� q�� Ea�� ��awv
xO�iDU� �UwDt OL R� QDu���B MU�B MQv �� ���yxOwOLt QO �NU�B�� ��Q� QDq�� �Q�oxvwtv MQv

!���	 ��QOv�Umr� I� RrQ�J" �Ovm�t

ACS QO �y�UwDt R� xO�iDU� 

��y�UwDt R� xO�iDU� xm CU� �r��Ut lQO OwW�t KQ�t ACS �� ���DQ� QO xm �tyt xr
Ut

�Ovm�t O�H�� Q� R OQ�wt QO xr�U OvJ
�L�wv xU��kt w h�YwD ��Q� xr�U OvJ ��y�UwDt R� xO�iDU� w Q�UiD �	

xHOw� X�YND Q�Okt u��aD ��Q� xr�U OvJ ��y�UwDt R� xO�iDU� ��
�yOvwQ w C�Q��eD �Q�oxR�Ov� ��Q� xr�U OvJ ��y�UwDt R� xO�iDU� �


��Q� �Q �yxO�O u�Q� Q�m �lJwm �L�wv ��Q� x��B �i�YwD ��yQ�t� O�rwD ��Q� xm xOW x�YwD
ACS u�Q� Q�m R� �Q��U� ��Q� x�YwD u�� �Ovvm xDW��v� ���L�wv C�atH x� xDU�� p�U OvJ
��Q� �CU� O�it �OvQ�O �Q�tWQU ��yxO�O R� xO�iDU� x� CO�a xm u�Q� Q�m R� xDUO u� ��YwYN
�QDW�� O�m ��D �x�rw� ��y�UQQ� xJ Qo �OvDUy O�it �y�UwDt R�v xHOw� X�YND Q�Okt �v��V�B
�
� Design e�ect ��� Charles H� Alexander
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C�Q��eD �Q�oxR�Ov� ��Q� �OvQ�O �lJwm �L�wv ��Q� �DL �xvq�U xU ��y�UwDt R� xO�iDU� Q�
�Ovm p�rLD �Q xvq�U ��yOQw�Q� �v�tR ��y�QU pm QO O��� Q� Q�m �u�tR pw� QO

ACS��yxO�O R� �U�U� �i�YwD ��yxO�iDU� ��Q� ���ypOt ��

w CU� xO�iDU� p��k xDWPo ��yp�U Q�O�kt �UwDt �yv� CLD xm OvQ�O OwHw �U�U� pOt xU
u�� �OyO s�Hv� �yrOt u�� R� �m� x� xHwD �� �Q �y�UwDt Q�UiD w xO�iDU� �DU��� �yxO�O Q� Q�m

�R� OvDQ��a �yrOt
�v�tR X�N xQwO ��Q� u�ov��t ��	

%���Q�tWQU �awv OQ� Q�m$ pOt ���
�%���iO�YD V�WDe�$ pOt ��


	�������� ��yxO�O R� sy w ���� �Q�tWQU ��yxO�O R� sy �pOt xU u�� K� QWD ��Q�
�OW�� t p�U QO X�N ��x�L�v �ak�w Q�Okt Xt O�vm ZQi �OwW�t xO�iDU� ���
 p�U QO

�CU� t � ���
 ��Q�H p�U ��Q�
u� QO xm �CU� �Xt � Xt � �t s�vm�t xOy�Wt xJv� ��ak�w Q�Okt R� xO�iDU� ��H x�
�t� OwW�t xOy�Wt Q�� l� p�U 	� Qy �yvD �Xt ��Q�tWQU QO �CU� �Q�oxvwtv ���N �t

�OW���t ACS xvq�U OQw�Q� �� xU��kt QO �QDmJwm �Q�oxvwtv Tv�� Q�w ��Q�O

�v�tR X�N �xQwO ��Q� u�ov��t �� pOt �����

�CU� Q� R u�ov��t OQw�Q� hOy pOt u�� QO

�X���� � � � ��X�		����

�QU ��yrOt R� xOQ l� CLD Ov�wD�t w CU� �Q�mW� QoOQw�Q� ACS�UwDt �Cr�L u�� QO
�OOQo x�HwD fXtg �v�tR

C�a�w$ �UQQ� �pwtat OQ� Q�m w OW���t pwtat Q�e �t� �CU� �tyt OQ� Q�m u�� xJQo
�CU� xOW Tmavt � pOt QO xm CU� %�vwvm

! �Q�tWQU pw�ODt OQ� Q�m" pOt �� pOt �����

pwtat ��yV��tv �wv ��Q�tWQU ��yxO�O R� % pw�ODt$ �xO�iDU� �xQ�� QO p�Ft l� u�wvax�
��Q�O �vwmUt ��yOL�w �� sOQt OYQO xm O� Q�o� Q�v QO �Q �Q�tWQU ��yxOwOLt xWkv QO
hOy xJv�vJ �OyO�t u�Wv hrDNt ��yovQ �� �Q�v OQwt xOwOLt QO �Q X�N ��yxYNWt
���
 p�U QO xm CU� u�� p�w
U �OW�� u�DUQyW QO hrDNt ��yO�Sv 	tHD pLt V��tv
��� Typical Census Users ��� Random Noise
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Q�mx� O��� u�tR �� Q��eD x� 	H�Q �D���Qi xJ �OwW xO�iDU� ���� �Q�tWQU ��yxWkv R�
	�������� ��yp�U C�aq�� �UwDt R� ���� �O�tWQU C�aq�� ��Hx� Qo � w OwW xDiQo
%�vwvm C�a�w$ Q�v OQwt �w�wt xmv�� x� xHwD �� &Ovm�t �Dw�iD xJ �yQ�UiD OwW xO�iDU�
C�a�w ��yOQw�Q� u�� xm ZQi u�� �� OwW�t xO�iDU� pOt QO �Q�tWQU ��yOQw�Q� R� �CU�
���� p�U R� Q�O�kt ��L�wv R� �Q��U� ��Q� CU� umtt OvJQy �Ovvm�t h�YwD �Q �vwvm
�OwW�tv s�Hv� C�Q��eD u�� K�LYD ��Q� �YNWt p�OaD I�y �t� OW�� xDi�� V��Ri� �� Vy�m

�R� CUDQ��a � pOt Qo�O u���x�
�xv� Ro V�B pOt� �R�Ht ZQi �

X���� � X���� � � � � � X�		� � �

�OvwQ� 	 xv� Ro �
Xt � X���� � C�t� 	���� 	 C �� �

��v�yo �v VyH� � xv� Ro �

Xt � X���� 	 t 	 I
Xt � X���� � C 	 t � I

�D�aq�� ��yr�U lD lD OQw�Q� ��y�QU R� xO�iDU� �� xm CU� C� Rt u�� ��Q�O ACS
�OyO�t x��Q� �OvDUy VyH w OvwQ ��Q�O xm ���L�wv x� 	H�Q

!�iO�YD V�WDe�" pOt �� pOt �����

�ak�w Q�Okt xm O�vm ZQi �OvDUy %�v�yo �v ��yVyH$ w %�yOvwQ$ R�QDxOa�k�� C�Q��eD �y�o
OW�� Q� R CQwYx� �UQQ� OQwt �x�L�v ��Q�

Xt � �� 
t
E�
t� � �

�OvW�� xDU�ty Q�e �y
 w
�Q�wv�N 
 pw� p�U QO xm CiQo Q�vQO �Q �vwmUt OL�w �� pt�W lJwm QyW l� u�wD�t
xr�U � �UwDt �Cr�L u�� QO �OvW�� Q�ki u� QO � � �w Q�wv�N  swU p�U �Q�wv�N � swO p�U
Q�Okt C�Q��eD x� �w� Qt xm OwW�t Q��aD x�wNrO Q�e %V�WDe�$ u�wvax� 
 w � OQw�Q� u�wvax�

�CU� xat�H QO �ak�w
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X�YND Q�Okt �Q�oxR�Ov� ��Q� xvq�U OvJ ��y�UwDt R� xO�iDU� ��
xHOw�

��yxO�O R� OwW�t xOQ� Q�m� p�QOi CrwO ��yxt�vQ� xHOw� X�YND ��Q� xm �yrwtQi R� �Q��U�
xm OwW�t xO�iDU� �vwo �vwo ��yOQm� wQ R� Qw�vt u�� x� �Ovvm�t xO�iDU� �Q�tWQU u� QN�
Q�eDt �xr�Uw� �Q�H p�U QO xHOw� x� �ak�w R��v �CU� xOW x��Q� Q� R xO�U pOt �H u�� QO
R��v ���� RQ� ��Q� TQDUO QO ��yxO�O R� �OwW�t �Q�oxR�Ov� X�N ����i�QeH x�L�v ��Q� Xt
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