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\PM�UW[\�I\\MV\QWV�WN �JW\P�\PM�UMLQI�IVL�\PM�OMVMZIT�X]JTQK�
IVL�XZM[QLMV\QIT�\]ZVW]\�ZI\M[�IZM�PQOPMZ� Ja�I�_QLM�UIZOQV�
\PIV�IVa�W\PMZ�NWZU�WN �XWTQ\QKIT�XIZ\QKQXI\QWV� *MKI][M�WN �\PQ[�
XZM[QLMV\QIT�^W\QVO�XZMNMZMVKM[�IZM�IV�QUXWZ\IV\�XTIKM�\W�TWWS
NWZ�\PM�M`XZM[[QWV�WN �OMVMZI\QWVIT�XWTQ\QKIT�XZMNMZMVKM[�

4I[\Ta� \PM� X]JTQK¼[� M^IT]I\QWV� WN � \PM� XZM[QLMV\� PI[� JMMV
UMI[]ZML�WV�IV�WVOWQVO�JI[Q[�[QVKM�\PM��!��[� QV�\PM�NWZU�WN
/ITT]X¼[�8ZM[QLMV\QIT�)XXZW^IT�:I\QVO� ?PMV�IXXTQML�\W�\PM
Y]M[\QWV�WN �XIZ\Q[IV�XZM[QLMV\QIT�^W\QVO�XZMNMZMVKM[� \PQ[�ZQKP
\QUM�[MZQM[�KIV�JM�][ML�I[�IV�IXXZW`QUI\QWV�\W�\PM�XIZ\Q[IV
[PWKS[� \PI\�UIa� QVÆ]MVKM�^W\QVO�XI\\MZV[� ,WQVO�[W� TMI^M[
\PM� UWLMT� ZM[XWV[QJTM� NWZ� M[\QUI\QVO� WVTa� \PM� IOM�[XMKQÅK
_MQOP\[�� ITTW_QVO�U]KP�UWZM�XZMKQ[M�M[\QUI\M[� \PIV� QN �_M
_MZM�\W�Å\�\PM�IOM�_MQOP\[�IVL�\PM�XIZ\Q[IV�[PWKS[�I\�\PM�[IUM
\QUM�

1VKQLMV\ITTa� Q\�[PW]TL�JM�VW\ML�\PI\�\PM�\WXQK�WN �OMVMZI\QWV[
QV�XZM[QLMV\QIT�^W\QVO�PI[�ZMKMV\Ta�OIZVMZML�[WUM�I\\MV\QWV�QV
\PM�XWX]TIZ� XZM[[� ) ZMXWZ\� ZMTMI[ML�Ja� \PM�8M_�:M[MIZKP
+MV\MZ�QV�IL^IVKM�WN �\PM������MTMK\QWV�NW]VL�ZMTI\Q^MTa�KWV�

�;MM�NWW\VW\M���� �*IZ\MT[�IVL�2IKSUIV������" XO����
�)TWVO�_Q\P�I�ZMTI\Q^MTa�[UITT�V]UJMZ�WN �ILLQ\QWVIT�XIZIUM\MZ[� I[�M`XTIQVML
TI\MZ�

�



[Q[\MV\�XZM[QLMV\QIT�^W\QVO�XI\\MZV[�NWZ�OMVMZI\QWV[�WN �^W\MZ[�
_Q\P� \PW[M�OMVMZI\QWV[�LMÅVML�Ja�_PW�_I[�XZM[QLMV\�_PMV
\PMa�\]ZVML�� ��3WP]\�M\ IT�������" XO� ����

7V� \WX�WN � [_Q\KPQVO� \PM� NWK][� \W�XZM[QLMV\QIT�^W\QVO� _M
OMVMZITQbM�\PM�XZM^QW][Ta�LQ[K][[ML�UWLMT[�Ja�ITTW_QVO�\PM�IOM
_MQOP\[�\W�^IZa� QV�I�TQUQ\ML�_Ia� Ja�ZIKM�IVL�ZMOQWV� /Q^MV
\PM�[]J[\IV\QIT�LQNNMZMVKM[�JM\_MMV�UQVWZQ\QM[�IVL�_PQ\M�XMW�
XTM� IVL� JM\_MMV� ;W]\PMZV� IVL� VWV�;W]\PMZV�_PQ\M[� Q\� Q[
NI]T\a� \W� I[[]UM� \PI\� \PM� [IUM�UWLMT� WN � XWTQ\QKIT� TMIZVQVO
[PW]TL�JM�IXXTQML�\W�ITT�\PZMM� *IZ\MT[�IVL�2IKSUIV� NWZ�M`IU�
XTM� ZMKWOVQbM�\PQ[�IVL�ZMUW^M�_PQ\M�;W]\PMZVMZ[�IVL�)NZQKIV
)UMZQKIV[�MV\QZMTa�NZWU�\PMQZ�IVITa[Q[� 1V[\MIL� _M�QVKWZXW�
ZI\M�\PMU�QV\W�\PM�IVITa[Q[�IVL�M[\QUI\M�PW_�_MTT�\PM�OMVMZ�
I\QWVIT�UWLMT�Å\[�\PMQZ�WJ[MZ^ML�XWTQ\QKIT�LM^MTWXUMV\�

<PZW]OP� \PQ[� IVITa[Q[� _M� ÅVL� [\ZWVO� IVL� QV\]Q\Q^M� IOM
_MQOP\[� IUWVO� _PQ\M� ^W\MZ[� XIZ\QK]TIZTa� VWV�;W]\PMZV
_PQ\M[� <PM�NWZUI\QWV�WN �XIZ\Q[IV�XZM[QLMV\QIT�^W\QVO�\ZMVL[
XMIS[�IZW]VL�\PM�IOM[�WN ������� _Q\P�I� []J[\IV\QIT�J]QTL]X
IVL�LZI_LW_V�QV�\PW[M�_MQOP\[�]V\QT�ZW]OPTa�\PM�IOM�WN ����
<PM�QUXIK\�WN �\PW[M�IOM�_MQOP\[� KWUJQVML�_Q\P�LQNNMZMV\�TM^�
MT[�WN �XZM[QLMV\QIT�IXXZW^IT� NWZ�LQNNMZMV\�JQZ\P�KWPWZ\[� TMIL
VI\]ZITTa�\W�[]J[\IV\QIT�OMVMZI\QWVIT�\ZMVL[¸\W�\ISM�I�XZWUQ�
VMV\�M`IUXTM� _PQ\M�^W\MZ[�JWZV�QV��!��� _PW�_MZM�UIQVTa
[WKQITQbML�L]ZQVO�\PM�3MVVMLa�IVL�2WPV[WV�ILUQVQ[\ZI\QWV[�
IZM� KWV[Q[\MV\Ta� ����� XMZKMV\IOM� XWQV\[�UWZM� TQSMTa� \W� []X�
XWZ\�,MUWKZI\QK�XZM[QLMV\QIT�KIVLQLI\M[�\PIV�\PW[M�JWZV�QV
�!� � _PW�_MZM�QVÆ]MVKML�UWZM�[\ZWVOTa�Ja�\PM�XZM[QLMVKQM[
WN �+IZ\MZ� :MIOIV� IVL�*][P�1��<PM�IOM�_MQOP\[�NWZ�UQVWZQ�
\QM[� QV�KWV\ZI[\� IZM�U]KP�TM[[�XW_MZN]T� []OOM[\QVO�\PI\�\PMQZ
XWTQ\QKIT�[WKQITQbI\QWV�XZWKM[[�Q[�[WUMPW_�LQNNMZMV\�\PIV�\PI\
WN �_PQ\M�^W\MZ[� 4I[\Ta� \PM�LI\I�QVLQKI\M�\PI\�JZWIL�MTMK\QWV�
Ja�MTMK\QWV�KPIVOM[¸VWZUITTa�\MZUML XMZQWL�MNNMK\[ QV�\PM�TQ\�
MZI\]ZM� IVL� Y]Q\M� QUXWZ\IV\� _PMV� M[\QUI\QVO� XZM[QLMV\QIT
^W\M�KPWQKM�I[�WXXW[ML�\W�XIZ\a�QLMV\QÅKI\QWV¸IZM�[WUM_PI\
TIZOMZ�NWZ�aW]VO�^W\MZ[�QV�\PM�QUXZM[[QWVIJTM�IOM�ZIVOM�\PIV
NWZ�WTLMZ�^W\MZ[� ) UWLMT�QVKWZXWZI\QVO�ITT�WN �\PM[M�NIK\WZ[�M`�
XTIQV[�[]J[\IV\QITTa�UWZM�UIKZW�TM^MT�^IZQI\QWV�\PIV�I�[QUXTM
UWLMT�IKKW]V\QVO�NWZ�XMZQWL�IVL�ZIKM�ZMOQWV�MNNMK\[�ITWVM�

<PM�XIXMZ�_QTT�XZWKMML�Ja�LM[KZQJQVO�\PM�LI\I�IVL�[\I\Q[�
\QKIT�UWLMT� ?M�\PMV�[PW_�\PM�UWLMT�ZM[]T\[�IVL�PW_�\PW[M
ZM[]T\[�KIV�JM�QV\MZXZM\ML�\W�LM[KZQJM�\PM�XWTQ\QKIT�[WKQITQbI�
\QWV�XZWKM[[� NWZ�XIZ\Q[IV�XZM[QLMV\QIT� ^W\M� KPWQKM� 4I[\� _M
XZW^QLM�I�PQ[\WZQKIT�VIZZI\Q^M�WN �XZM[QLMV\QIT�IXXZW^IT�W^MZ�\PM

XI[\�PITN �KMV\]Za� MUXPI[QbQVO�PW_�XIZ\QK]TIZ�XZM[QLMV\[�IVL
M^MV\[�PIL�I�LQNNMZMV\QIT�QUXIK\�WV�^IZQW][�OMVMZI\QWV[�WN �\PM
)UMZQKIV�^W\QVO�X]JTQK� ?M�KTW[M�_Q\P�LQ[K][[QWV�

,I\I�IVL�8ZMTQUQVIZa�-^QLMVKM

*MNWZM�LM[KZQJQVO� \PM� [\I\Q[\QKIT�UWLMT� QV� N]TT� Q\� Q[�][MN]T� \W
LM[KZQJM�\PM�LI\I�[W]ZKM[�IVL�LQ[XTIa�[WUM�XZMTQUQVIZa�M^Q�
LMVKM� 4IZOM�[IUXTM�[QbM�Q[�I�VMKM[[IZa�XZMZMY]Q[Q\M�NWZ�\PM
IVITa[Q[� JMKI][M�_M�_IV\�\PM�ÆM`QJQTQ\a�\W�LMÅVM�\PM�OMVMZ�
I\QWVIT�KWPWZ\[�][QVO�QVLQ^QL]IT�JQZ\P�aMIZ[� )UMZQKIV�XZM[Q�
LMV\QIT�MTMK\QWV[�JMVMÅ\�NZWU�I�[]J[\IV\QIT�IUW]V\�WN �XWTTQVO�
ITTW_QVO�][�\W�TM^MZIOM�U]T\QXTM�PQOP�Y]ITQ\a�[]Z^Ma[�W^MZ�\PM
KW]Z[M�WN �LMKILM[�

?M�KWUJQVM�NW]Z�UIRWZ�[W]ZKM[�WN �XWTTQVO" ����\PM�INWZM�
UMV\QWVML�)6-; K]U]TI\Q^M�LI\I[M\�KW^MZQVO�\PM��!������ 
\QUM[XIV# ���� QVLQ^QL]ITTa�KWLML�/ITT]X�XZM[QLMV\QIT�XWTTQVO
LI\I� I^IQTIJTM�NZWU�\PM�:WXMZ�+MV\MZ¼[�Q8WTT�LI\IJI[M�OWQVO
JIKS�\W��!��# ����\PM������ ����� IVL���� �)VVMVJMZO�6I�
\QWVIT�-TMK\QWV�;\]LQM[� TIZOM�[IUXTM�[]Z^Ma[�OQ^QVO�I�XIZ\QK�
]TIZTa�LM\IQTML�^QM_�WN �\PW[M�\PZMM�MTMK\QWV[# IVL�����I�[MZQM[
WN �QV\MZVIT�KIUXIQOV�XWTT[�KWVL]K\ML�Ja�/ZMMVJMZO�9]QVTIV
:W[VMZ�:M[MIZKP�W^MZ�\PM�KW]Z[M�WN �\PM������MTMK\QWV�KaKTM�
\W�XZW^QLM�KW^MZIOM�NWZ�\PQ[�UW[\�ZMKMV\�MTMK\QWV� <PQ[�LI\I
_I[�XZW^QLML� NWZ� \PQ[� ZM[MIZKP�Ja�+I\ITQ[\� 44+��I�XWTQ\QKIT
LI\I�^MVLWZ�� .WZ�\PM�)6-; IVL�/ITT]X�LI\I[M\[� _M�WVTa�][M
LI\I�NZWU�XZM[QLMV\QIT�MTMK\QWV�aMIZ[� )N\MZ�ZMUW^QVO�UQ[[QVO
LI\I � _M�PI^M���������WJ[MZ^I\QWV[�QV�\W\IT�

)[�I�ÅZ[\�[\MX� Q\�Q[�PMTXN]T�\W�M`IUQVM�\PM�ZI_�LI\I�NWZ�\PM
NW]Z�UW[\�ZMKMV\�MTMK\QWV[� <PM�ZMTI\QWV[PQX�JM\_MMV�IOM�IVL
XZM[QLMV\QIT�^W\M�KPWQKM�Q[�LQ[XTIaML�QV�\PM�\PZMM�XIVMT[�WN �.QO�
]ZM �� 0MZM�_M�¹KWV\ZWTº�NWZ�ZIKM�Ja�WVTa�LQ[XTIaQVO�LI\I�NWZ
_PQ\M�^W\MZ[� ?M�LM[KZQJM� \PM[M�OZIXP[� QV�LM\IQT� \W� QVNWZU
QV\]Q\QWV[�IVL�UW\Q^I\M�\PM�KWV[\Z]K\QWV�WN �\PM�UWLMT!�

<PM�TMN\�XIVMT�[PW_[�\PM�ZMTI\QWV[PQX�JM\_MMV�IOM�IVL�^W\�
QVO�NWZ�\PM���� �MTMK\QWV� *MKI][M�_M�PI^M�W^MZ��������ZM�

�<PM������XWTT[�IZM�VW\�X]JTQKTa�I^IQTIJTM� J]\�\PM�ZMTM^IV\�LI\I�Q[�I^IQTIJTM
NWZ�ZMXTQKI\QWV�X]ZXW[M[�WV�ZMY]M[\�

 >IZQIJTM[�WN �QV\MZM[\�IZM�XZM[QLMV\QIT�^W\M�KPWQKM� M\PVQKQ\a� [\I\M�WN �ZM[QLMVKM
\W�LM\MZUQVM�_PM\PMZ�_PQ\M�^W\MZ[� TQ^M� QV� \PM�;W]\P� IVL�IOM� �WZ� MY]Q^�
ITMV\Ta� JQZ\P�aMIZ� LMÅVML�PMZM�I[�\PM�aMIZ�WN �\PM�[]Z^Ma�ZM[XWV[M�UQV][
IOM��

!.WZ� \PQ[�XZMTQUQVIZa�IVITa[Q[� _M�KWUJQVM�ITT�WN � \PM�LI\I�[W]ZKM[�IVL�LW
VW\�KWV[QLMZ�PW][M�MNNMK\[�WZ�W\PMZ�WUQ\\ML�^IZQIJTM[� <PM�N]TT�UWLMT�_QTT
UWZM�NWZUITTa�M[\QUI\M�\PM�ZMTI\QWV[PQX[�[PW_V�PMZM� IVL�_M�_QTT�LM[KZQJM
ZWJ][\VM[[�KPMKS[�\PI\�\ISM�WUQ\\ML�^IZQIJTM[�QV\W�IKKW]V\�
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Non−Monotonic Age Curve in 2008
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Non−Monotonicity in Other Elections
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.QO]ZM �" :I_�LI\I�IVL�47-;; K]Z^M[� QVLQKI\QVO�\PM�ZMTI\QWV[PQX�JM\_MMV�IOM�IVL�XZM[QLMV\QIT�^W\QVO�XZMN�
MZMVKM[�IUWVO�VWV�0Q[XIVQK�_PQ\M�^W\MZ[�NWZ� \PM�����������MTMK\QWV[� �4� <PM�ZMTI\QWV[PQX�Q[�KTMIZTa�VWV�
UWVW\WVQK� IVL�Y]Q\M� XMK]TQIZ� QV���� # QV[\MIL�WN �I� TQVMIZ�WZ�M^MV�Y]ILZI\QK�ZMTI\QWV[PQX� \PM� K]Z^M� KPIVOM[
LQZMK\QWV[�U]T\QXTM�\QUM[� �+� 6WV�UWVW\WVQKQ\a�Q[�I�NMI\]ZM�WN �\PM�W\PMZ�MTMK\QWV[�I[�_MTT� \PW]OP�VW�KTMIZ�XI\\MZV
Q[�IXXIZMV\�NZWU�\PQ[�OZIXP�ITWVM� �:� <PM�\Z]M�ZMTI\QWV[PQX�MUMZOM[�_PMV�\PM�K]Z^M[�IZM�TQVML�]X�Ja�JQZ\P�aMIZ
QV[\MIL�WN �IOM� <PM�XMIS[�IVL�^ITTMa[�WKK]Z�QV�ITUW[\�QLMV\QKIT�TWKI\QWV[� [\ZWVOTa�[]OOM[\QVO�I�OMVMZI\QWVIT�\ZMVL�

[XWV[M[�NWZ�_PQ\M�^W\MZ[�QV���� � _M�PI^M�\PM�[\I\Q[\QKIT�XW_MZ
\W�[MXIZI\M�\PM�LI\I�QV\W�QVLQ^QL]IT�IOM�J]KSM\[¸MIKP�J]J�
JTM�Q[�I�[QVOTM�aMIZ�WN �IOM� _Q\P�\PM y�I`Q[�QVLQKI\QVO�TM^MT�WN
:MX]JTQKIV�[]XXWZ\� QV�\PQ[�KI[M� NWZ�;MVI\WZ�2WPV�5K+IQV�
IVL�\PM�[QbM�WN �MIKP�J]JJTM�QVLQKI\QVO�[IUXTM�[QbM� <PM�Å\\ML
K]Z^M�Q[�I�[QUXTM�TWKITTa�_MQOP\ML�ZMOZM[[QWV��47-;;� K]Z^M�

?M�QUUMLQI\MTa�VW\QKM�I�[\ZQSQVO�ZMTI\QWV[PQX� :MX]JTQKIV
^W\M�[PIZM�Q[�VMQ\PMZ�TQVMIZTa�ZMTI\ML�\W�IOM��I[�_I[�\PM�KI[M
QV�\PM�LI\I�NZWU�\PM��!��[�� VWZ�Q[�\PMZM�I�[QUXTM�Y]ILZI\QK
ZMTI\QWV[PQX� QV�_PQKP�UQLLTM�IOML�^W\MZ[�IZM�UWZM�TQSMTa�\W
^W\M�NWZ�\PM�:MX]JTQKIV�_PQTM�JW\P�aW]VO�IVL�WTL�^W\MZ[�IZM
UWZM�,MUWKZI\QK� 1V[\MIL� _M�[MM�I�KTMIZ�VWV�UWVW\WVQK�ZM�
TI\QWV[PQX� QV�_PQKP�����aW]VO�_PQ\M�^W\MZ[�[\ZWVOTa�[]XXWZ\ML
\PMV�KIVLQLI\M�7JIUI� _Q\P�� �aMIZ�WTL[�I\�IJW]\���
�NWZ
5K+IQV# ����5K+IQV¼[�^W\M�OZW_[�_Q\P�IOM� ]X�\W���
�I\�IOM
��# ����\PM�K]Z^M�ZM^MZ[M[�LQZMK\QWV� LMKZMI[QVO�\W�� 
�NWZ����
aMIZ�WTL[# ����5K+IQV¼[�^W\M�KTQUJ[�IOIQV� \W�Q\¼[�XMIS�WN ���

I\�IOM���# ����\PM�K]Z^M�\ISM[�I�ÅVIT�\]ZV� LMKZMI[QVO�NWZ�\PM�ZM�
UIQVLMZ�WN �\PM�OZIXP�IVL�[\WXXQVO�IZW]VL���
�NWZ�\PM�WTLM[\
ZM[XWVLMV\[�

5W^QVO�\W�\PM�KMV\MZ�XIVMT� _M�W^MZTIa�I�[QUQTIZ�K]Z^M�NWZ
\PM������ ����� IVL������MTMK\QWV[� ZMUW^QVO�\PM�J]JJTM[�\W
MI[M�QV\MZXZM\IJQTQ\a� ?M�VW\QKM�VWV�UWVW\WVQK�ZMTI\QWV[PQX[

NWZ�ITT�NW]Z�WN �\PM[M�MTMK\QWV[� J]\�\PM�K]Z^M[�IZM�UM[[a�IVL�LW
VW\�ZM^MIT�I�KTMIZ�XI\\MZV�

.QVITTa� QV�\PM�ZQOP\�PIVL�XIVMT� \PM�\Z]M�QV[QOP\�Q[�ZM^MITML�
0MZM� _M�TQVM�\PM�K]Z^M[�]X�Ja�JQZ\P�aMIZ�QV[\MIL�WN �Ja�IOM� IVL
\PM�KWV[Q[\MV\�XI\\MZV�MUMZOM[�KTMIZTa� )TT�NW]Z�K]Z^M[�ITUW[\
XMZNMK\Ta�QV�TQVM" \PM�XMIS[�IVL�^ITTMa[�IZM�VMIZTa�QLMV\QKIT�QV
M^MZa�K]Z^M� IVL� _Q\P�\PM�M`KMX\QWV�WN �\PM���� �MTMK\QWV� ITT
K]Z^M[�IZM�M[[MV\QITTa�ZQOP\�WV�\WX�WN �MIKP�W\PMZ� M[XMKQITTa�NWZ
^W\MZ[�JWZV�JM\_MMV��!���IVL��!��� _PMZM�\PM�J]TS�WN �\PM
LI\I�TQM� <PM�\_W�XMIS[�QV�\PM�LI\I�WKK]Z�ZW]OPTa�IZW]VL�\PM
JQZ\P�aMIZ[�WN ��!���IVL��!� � _Q\P�\PM�XZW�,MUWKZI\QK�^ITTMa
IZW]VL��!��� 0MZM� _M�MUXPI[QbM�\PI\�\PQ[�ZMTI\QWV[PQX�ZM�
UIQV[�KTMIZ�IVL�[\ZWVO�W^MZ�\PM�KW]Z[M�WN ����aMIZ[� UMI[]ZML
IKZW[[�U]T\QXTM�[]Z^Ma[�KWVL]K\ML�Ja�LQNNMZMV\�WZOIVQbI\QWV[�
IVL�]VIT\MZML�Ja�IVa�KWUXTQKI\ML�[\I\Q[\QKIT�UWLMT� <PQ[�IX�
XMIZ[�\W�JM�VW�[\I\Q[\QKIT�IZ\QNIK\�

?Q\PW]\� \ZMILQVO� \WW� NIZ� QV\W� \PM� LZMILML� IOM�XMZQWL�
KWPWZ\�NZIUM_WZS� Q\� Q[�IT[W�QUXWZ\IV\�\W�XWQV\�W]\�\PI\�\PM
��� �K]Z^M�Q[�TW_MZ�\PIV�\PM�ZMUIQVQVO�K]Z^M[�NWZ�ITUW[\�ITT
JQZ\P�KWPWZ\[� :MKITT�\PM�W^MZITT�^W\M�\W\IT[�NWZ�MIKP�WN �\PM[M
MTMK\QWV[��� ?PQTM������ ����� IVL������_MZM�ITT�LMKQLML�Ja

��<PM�,MUWKZI\QK�\_W�XIZ\a�^W\M�[PIZM�NWZ�\PM�����������MTMK\QWV[�_MZM� QV
WZLMZ� ��
� �!
� ��
�IVL���
# Q\�[PW]TL�JM�VW\ML�\PI\�\PM[M�ZMÆMK\�\PM
^W\M�\W\IT[�NWZ�\PM�N]TT�MTMK\WZI\M� VW\�NWZ�_PQ\M�^W\MZ[�WVTa� I[�Q[�[PW_V�QV
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.QO]ZM �" <PM�/ITT]X�7ZOIVQbI\QWV¼[�8ZM[QLMV\QIT�)XXZW^IT�:I\QVO�\QUM�[MZQM[� UMI[]ZML�NZWU��!��������
?M�][M�\PQ[�LI\I�\W�IXXZW`QUI\M�XIZ\Q[IV�[PWKS[�QVPMZMV\�QV�XWTQ\QKIT�M^MV\[�I\�\PM�XZM[QLMV\QIT�TM^MT�

[UITT�UIZOQV[� ��� �_I[�I�ZMTI\Q^MTa�ZWJ][\�^QK\WZa�NWZ�,MUW�
KZI\QK� KIVLQLI\M�8ZM[� 7JIUI� ?M�IVL�W\PMZ[�PI^M� KWU�
UMV\ML�WV�\PM�VI\]ZM�WN �¹]VQNWZU�[_QVO[º�QV�8ZM[QLMV\QIT�^W\�
QVO��/PQ\bI�IVL�/MTUIV�������� IVL�Q\�KMZ\IQVTa�[MMU[�NZWU
\PQ[�LI\I�\PI\�\PMZM�_I[�I�_QLM[XZMIL� QN �VW\�]VQNWZU� [_QVO
\W_IZL[�7JIUI�QV���� �

1V�[]U� \PM�LI\I�Q[�[\ZWVOTa�[]OOM[\Q^M�WN �I�UWLMT�QV�_PQKP
^W\M�KPWQKM�Q[�OMVMZI\QWVIT� I\�TMI[\�IUWVO�_PQ\M�^W\MZ[� 1V�
[\MIL�WN �I�X]ZMTa�OMVMZI\QWVIT�M`XTIVI\QWV� PW_M^MZ� Q\� IX�
XMIZ[�VMKM[[IZa�\W�QVKT]LM�XMZQWL�MNNMK\[�\W�ZMÆMK\�KPIVOQVO
MKWVWUQK� KQZK]U[\IVKM[� KaKTQKIT� ^W\QVO� PIJQ\[� KIVLQLI\M�
KMV\ZQK�Y]ITQ\QM[� IVL�W\PMZ�JZWIL�LQNNMZMVKM[�JM\_MMV�MTMK�
\QWV[� 1\�[PW]TL�JM�VW\ML� PW_M^MZ� \PI\�\PM[M�XMZQWL�MNNMK\[
VMML�VW\�JM�MV\QZMTa�]VQNWZU� I�NMI\]ZM�_M�_QTT�M`XTWZM�QV�\PM
UWLMT�

*M[QLM[� QVLQ^QL]IT� []Z^Ma�ZM[XWV[M[� \PM�W\PMZ�UIQV�LI\I
_M�][M�Q[�\PM�/ITT]X�7ZOIVQbI\QWV¼[� TWVO�Z]VVQVO�8ZM[QLMV�
\QIT�)XXZW^IT�:I\QVO�\QUM�[MZQM[� LQ[XTIaML�QV�.QO]ZM �� ?M
][M�\PQ[�[MZQM[�I[�IV�IXXZW`QUI\QWV�\W�\PM�XIZ\Q[IV�[PWKS[�\PI\
\PM� X]JTQK� M`XMZQMVKM[� L]M� \W� XWTQ\QKIT� M^MV\[� I\� \PM� XZM[Q�
LMV\QIT�TM^MT� :MKITT�\PI\�QV�\PM��I[�aM\�QVNWZUITTa�LM[KZQJML�

.QO]ZM ��

UWLMT� XZM[QLMV\QIT�^W\QVO�KPWQKM[�IZM�QVNWZUML�Ja�I�_MQOP\ML
¹Z]VVQVO�\ITTaº�WN �ZM\ZW[XMK\Q^M�M^IT]I\QWV[�WN �XI[\�XZM[QLMV�
\QIT�XMZNWZUIVKM� _Q\P�LQNNMZMV\QIT�_MQOP\[�OQ^MV�\W�XWTQ\QKIT
M^MV\[�JI[ML�WV�_PMV�\PMa�WKK]ZZML� QV�IV� QVLQ^QL]IT¼[� TQNM�
\QUM� 1N �\PQ[�Q[�QVLMML�\PM�KI[M� \PMV�\PM�/ITT]X�\QUM�[MZQM[�Q[
IV�QLMIT�UMI[]ZMUMV\�WN �\PW[M�M^IT]I\QWV[� M^MV�QN �Q\�WVTa�IX�
XZW`QUI\M[�\PM�[PWKS[�M`XMZQMVKML�Ja�\PM�X]JTQK�L]M�\W�MIKP
XWTQ\QKIT�M^MV\�

7VM�]VNWZ\]VI\M�TQUQ\I\QWV�WN �][QVO�\PQ[�\QUM�[MZQM[� PW_�
M^MZ� Q[�\PI\�LM[XQ\M�JMQVO�WVM�WN �\PM�TWVOM[\�Z]VVQVO�\QUM�[M�
ZQM[�I^IQTIJTM�QV�\PM�[\]La�WN �)UMZQKIV�XWTQ\QKIT�JMPI^QWZ� Q\
Q[�¹WVTaº�I^IQTIJTM�NZWU��!���WV_IZL� *MKI][M�\PM�IVITa[Q[
NWK][M[�WV�LQNNMZMV\QIT�IOM�_MQOP\[�\PZW]OP�\PM MV\QZM TQNM�Ka�
KTM� IVL�L]M�\W�\PM�QUXWZ\IVKM�WN �MIZTa�TQNM�XWTQ\QKIT�[WKQITQbI�
\QWV�[]OOM[\ML�QV�\PM�TQ\MZI\]ZM� _M�IZM�NWZKML�\W�LQ[KIZL�IVa
WJ[MZ^I\QWV[�QV�_PQKP�_M�LW�VW\�PI^M�XZM[QLMV\QIT�IXXZW^IT
LI\I�NWZ�\PM�ZM[XWVLMV\[¼�MV\QZM�TQNM�[XIV� 1V�W\PMZ�_WZL[� _M
LZWX�ZM[XWVLMV\[�JWZV�JMNWZM��!���NZWU�\PM�IVITa[Q[� <PM
ZM[]T\QVO�LQ[\ZQJ]\QWV�WN �\PM�LI\I� \W\ITQVO�����!���ZM[XWV[M[�
Q[�[MXIZI\ML�Ja�MTMK\QWV�aMIZ�IVL�\PMV�Ja�aMIZ�WN �JQZ\P�QV�.QO�
]ZM �� <PM�LI\I�KW^MZ�\PM��!��������MTMK\QWV[� _Q\P�I�[\ZWVO
MUXPI[Q[�WV� \PM�UW[\� ZMKMV\� NW]Z�MTMK\QWV[� MIKP�PI^QVO�I\
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.QO]ZM �" )N\MZ�ZMUW^QVO�[]Z^Ma�ZM[XWVLMV\[�JWZV�JMNWZM��!��� \PM�IVITa[Q[�QVKT]LM[�����!���[]Z^Ma�ZM[XWV�
LMV\[�QV�\W\IT� PMZM�LQ[XTIaML�Ja�MTMK\QWV�aMIZ�IVL�aMIZ�WN �JQZ\P� <PM�LI\I� IVL�\P][�\PM�IVITa[Q[� PI[�I�[\ZWVO
MUXPI[Q[�\W_IZL[�\PM�UW[\�ZMKMV\�NW]Z�MTMK\QWV[� IVL�[W�Q\�KIV�JM�QV\MZXZM\ML�I[�JMQVO�_MQOP\ML�\W_IZL[�\PM�KWV�
\MUXWZIZa�XWTQ\QKIT�KTQUI\M� <PM�LI\I�MVKWUXI[[�OMVMZI\QWVIT�KWPWZ\[�LMÅVML�Ja�\PMQZ�QVLQ^QL]IT�JQZ\P�aMIZ�NZWU
�!����!!�� _Q\P�I\�TMI[\�������ZM[XWV[M[�NWZ�MIKP�JQZ\P�aMIZ�]V\QT��! ��

TMI[\��������ZM[XWV[M[� )[�NWZ�OMVMZI\QWVIT�KWPWZ\[�LMÅVML�Ja
JQZ\P�aMIZ� \PM�LI\I�MVKWUXI[[�\PM��!����!!��KWPWZ\[� _Q\P
I\� TMI[\�������ZM[XWV[M[� NWZ�MIKP� QVLQ^QL]IT�aMIZ�]V\QT��! �
�\PM�TI[\�JQZ\P�aMIZ�MTQOQJTM�NWZ�\PM������MTMK\QWV��

;\I\Q[\QKIT�5WLMT

?M� IZM� QV\MZM[\ML� QV� UWLMTQVO� XZM[QLMV\QIT� ^W\M� KPWQKM� Ja
JQZ\P�aMIZ�KWPWZ\�W^MZ�\PM��!��������MTMK\QWV[� LQ[\QVO]Q[P�
QVO� \PM� XWTQ\QKIT� [WKQITQbI\QWV� UMKPIVQ[U� Ja� ZIKM� IVL� ZM�
OQWV� )[� []KP� MIKP� []Z^Ma� ZM[XWVLMV\� Q[� QVLM`ML�Ja� \PZMM
I\\ZQJ]\M[" ���� PQ[�PMZ� JQZ\P� aMIZ� KWPWZ\ c ∈ C =

{1937, 1938, . . . , 1994}� ���� \PM� aMIZ� WN � \PM� MTMK\QWV t ∈
T = {1960, 1961, . . . , 2012}� IVL� ���� \PM� ZIKM�ZMOQWV
OZW]X g ∈ G = {VWV�;W]\PMZV�_PQ\M� ;W]\PMZV�_PQ\M� IVL
UQVWZQ\a}� 6W\QKM�\PI\ T QVKT]LM[�VWV�MTMK\QWV�aMIZ[¸]VLMZ
\PQ[�NWZU]TI\QWV� QVLQ^QL]IT[�PWTL�XIZ\Q[IV�XZM[QLMV\QIT�^W\QVO
\MVLMVKQM[�M^MV�QV�VWV�XZM[QLMV\QIT�aMIZ[� M^MV�\PW]OP�\PMa
UIQVTa�M`XZM[[�\PMQZ�XZMNMZMVKM[�\PZW]OP�^W\QVO�QV�IV�MTMK\QWV
M^MZa�NW]Z�aMIZ[��� )T[W�VW\QKM�\PI\�UQVWZQ\QM[�IZM�OZW]XML�\W�

��<PM�UWLMT�Q[� QV�NIK\� Å\�][QVO�LI\I�WJ[MZ^ML�L]ZQVO�XZM[QLMV\QIT�MTMK\QWV
aMIZ[�ITWVM� )[�[]KP� \PQ[�LQ[\QVK\QWV�Q[�I�\PMWZM\QKIT�WVM�NIKQTQ\I\QVO�\PM�QLMI
WN �TI\MV\�XZM[QLMV\QIT�^W\QVO�XZMNMZMVKM[�\PI\�XMZ[Q[\�M^MV�QV�VWV�MTMK\QWV

OM\PMZ�QV\W�I�[QVOTM�OZW]X� 1\�_W]TL�JM�XZMNMZIJTM�\W�[MXIZI\M
)NZQKIV�)UMZQKIV[� 0Q[XIVQK[� IVL�W\PMZ�OZW]X[� J]\�\PM�LI\I
NZWU�MIZTQMZ�aMIZ[�LWM[�VW\�IT_Ia[�WZ�KWV[Q[\MV\Ta�LQ[\QVO]Q[P
JM\_MMV�UQVWZQ\a�OZW]X[� NWZKQVO�][�\W�OZW]X�UQVWZQ\QM[�\W�
OM\PMZ�NWZ�\PM�XZM[MV\�IVITa[Q[�

?Q\P�MIKP�ZM[XWVLMV\�QVLM`ML�IKKWZLQVO�\W�\PM[M�KPIZIK�
\MZQ[\QK[� _M�KIV�ZMXZM[MV\� \PM�LI\I�I[ J U]\]ITTa�M`KT][Q^M
KMTT[� _Q\P� MIKP� KMTT� ZMXZM[MV\QVO� I� ]VQY]M� KWUJQVI\QWV� WN
\PM�\PZMM�QVLQKM[� <PQ[�_QTT�PMTX�][�SMMX�I�KTMIVMZ�VW\I\QWV
\PZW]OP�\PM�ZMUIQVLMZ�WN �\PQ[�[MK\QWV� ?M�TIJMT�\PM�W]\KWUM
^IZQIJTM� XZM[QLMV\QIT�^W\M�KPWQKM�QV�\PM�WJ[MZ^ML�MTMK\QWV� I[
y IVL� _Q\PQV�IVa�KMTT j� _M� TIJMT yj I[�\PM�V]UJMZ�WN �ZM�
[XWVLMV\[� XZMNMZZQVO� \PM�:MX]JTQKIV� KIVLQLI\M� IVL nj I[
\PM�V]UJMZ�WN �ZM[XWVLMV\[�QVLQKI\QVO�I�:MX]JTQKIV�WZ�,MUW�
KZI\QK�XZMNMZMVKM��]VLMKQLML�^W\MZ[�IZM�LQ[KIZLML�� <PM�LI\I
UWLMT� \PMV� Q["

yj ∼ *QVWUQIT (nj , θj) , ���

_PMZM θj Q[�_PI\�_M�_IV\�\W�M[\QUI\M" \PM�XZWXWZ\QWV�WN �:M�
X]JTQKIV�XZM[QLMV\QIT�[]XXWZ\�_Q\PQV�KMTT j� *MNWZM�N]TTa�LMÅV�
QVO θj � Q\�Q[�][MN]T�\W�QV\ZWL]KM�I�JQ\�WN �ILLQ\QWVIT�VW\I\QWV�

aMIZ[�

�



.WZ�MIKP�KMTT j� xj,i QVLQKI\M[ :MX]JTQKIV�LQZMK\QWVIT XZM[QLMV�
\QIT�IXXZW^IT�NWZ�IOM i ∈ I = {1, 2, . . . , 70} NWZ�\PM�JQZ\P�aMIZ
KWPWZ\�ZMXZM[MV\ML�QV�\PI\�KMTT� <W�KWV[\Z]K\�\PQ[� _M�����[]J�
\ZIK\���
�NZWU�\PM�/ITT]X�)XXZW^IT�\QUM�[MZQM[� IVL�����U]T�
\QXTa�\PM�ZM[]T\QVO�V]UJMZ�Ja −1 _PMV�\PM�[Q\\QVO�XZM[QLMV\
_I[�I�,MUWKZI\� <PM�ZM[]T\QVO :MX]JTQKIV�LQZMK\QWVIT IXXZW^IT
_QTT� JM�XW[Q\Q^M�]VLMZ� \_W� KWVLQ\QWV[" MQ\PMZ� I�:MX]JTQKIV
XZM[QLMV\�PI[�ZI\QVO[�IJW^M���
� WZ�I�,MUWKZI\QK�XZM[QLMV\
PI[�ZI\QVO[�JMTW_���
� +WV^MZ[MTa� \PM�ZI\QVO�_QTT�JM�VMOI�
\Q^M�]VLMZ�I�XWX]TIZ�,MUWKZI\QK�WZ�IV�]VXWX]TIZ�:MX]JTQKIV
XZM[QLMV\�

<PQ[�Q[�I�VI\]ZIT�_Ia�\W�QVKT]LM�LQZMK\QWVIT�IXXZW^IT�ZI\�
QVO[�QV\W�\PM�UWLMT� _PMZM y = 1 QVLQKI\M[�:MX]JTQKIV�[]X�
XWZ\� )[�IV�M`IUXTM� KWV[QLMZ�\PM�KWPWZ\�JWZV�QV��!�!� 1V
�!����IOM�%���� \PM�I^MZIOM�IXXZW^IT�ZI\QVO�NWZ�\PM�:MX]JTQ�
KIV�8ZM[QLMV\�-Q[MVPW_MZ�_I[���
� [W xj,1 = +21
� 1V
�!����IOM�%���� \PM�XZM[QLMVKa�ÆQXXML�\W�,MUWKZI\QK�8ZM[Q�
LMV\�3MVVMLa� _PW�PIL�IV�I^MZIOM�ZI\QVO�WN �  
� aQMTLQVO
xj,2 = −1× (88− 50) = −38
���

<PM x¼[� \PMV� IXXZW`QUI\M�XIZ\Q[IV�XWTQ\QKIT�[PWKS[�\PI\
IZM�ZMTI\ML�\W�\PM�8ZM[QLMVKa� 6W_�\PI\�\PM[M�IZM�[XMKQÅML�
_M�LMÅVM�\PM OMVMZI\QWVIT�MNNMK\ WV�I�XIZ\QK]TIZ�KMTT"

γj = βg[j]

70∑

i=1

wixj,i, ���

_PMZM wi QVLQKI\M[� \PM IOM�[XMKQÅK�_MQOP\ I\� IOM i� IVL βg[j]

ZMÆMK\[� \PM� QUXWZ\IVKM�WN � \PM�IOM�[XMKQÅK�_MQOP\[� NWZ�MIKP
ZIKM�ZMOQWV�OZW]X� <PM[M�IZM�\PM�XZQUIZa�NWKQ�WN �\PM�IVITa�
[Q[� 1N �\PM w \MZU[�IZM�ITT�ZW]OPTa�\PM�[IUM�UIOVQ\]LM� \PI\
_W]TL�QUXTa�\PI\�\PM�[QUXTM�]V_MQOP\ML�¹Z]VVQVO�\ITTaº�Q[�IV
IXXZWXZQI\M�UWLMT�WN �ZM\ZW[XMK\Q^M�XZM[QLMV\QIT�M^IT]I\QWV[�
1N� PW_M^MZ� \PMa� IZM�U]KP� PQOPMZ� NWZ� [WUM� XIZ\QK]TIZ� IOM
ZIVOM� \PMV�\PW[M�IOM[�IZM�\PM�NW]VLI\QWVIT�IOM[�WN �XZM[QLMV�
\QIT�XWTQ\QKIT�[WKQITQbI\QWV� <W�[\Z]K\]ZM�\PM�IVITa[Q[�I�TQ\\TM�JQ\�
_M�QUXW[M�IV�):���ZM[\ZQK\QWV�WV�\PM w _MQOP\[� ]VLMZ�\PM
M`XMK\I\QWV�\PI\�\PMa�\ISM�WV�I�[WUM_PI\�[UWW\P�[\Z]K\]ZIT

��<_W�W\PMZ�VW\M[" ����<PM x¼[�IZM�\WX�KMV[WZML�I\�IOM����JMKI][M� I[�LQ[�
K][[ML�MIZTQMZ� _M�ZM[\ZQK\�\PM�IVITa[Q[�\W�XMWXTM�JWZV�IN\MZ��!���IVL�\PMZM
IZM�I�^MZa�[UITT�V]UJMZ�WN �WJ[MZ^IJTM�IXXZW^IT�ZI\QVO[�IJW^M�\PI\�IOM# ���
ZI\QVO[� NWZ�IOM[�\PI\�WKK]ZZML�IN\MZ�\PM�MTMK\QWV�aMIZ t ZMÆMK\ML�QV�KMTT j
IZM�[M\�\W��# \PW[M�ZI\QVO[�IZM�NZWU�\PM�N]\]ZM� QV�KWUXIZQ[WV�\W�\PM�[]Z�
^Ma�ZM[XWV[M� IVL�\P][�[PW]TL�PI^M�VW�QUXIK\�WV�ZM\ZW[XMK\Q^M�XZM[QLMV\QIT
M^IT]I\QWV[�

NWZU"

wi ∼ 6WZUIT (wi−1, 1) , ���

_Q\P�VW�XZQWZ�M`XMK\I\QWV�WV w1�

<PM�X]ZXW[M�WN �\PMβ \MZU�Q[�\W�M[\QUI\M�\PM�M`\MV\�\W�_PQKP
\PM�XWTQ\QKIT�[WKQITQbI\QWV�XZWKM[[�QUXTQML�Ja�\PM�IOM�_MQOP\[
w Q[�LQNNMZMV\�NWZ�MIKP�ZIKM�ZMOQWV�OZW]X� QVLM`ML�WV g[j]� )
XZQWZQ� _M�M`XMK\�UQVWZQ\QM[� \W�JM� TM[[� QUXIK\ML�Ja� \PM�IOM
_MQOP\[� L]M� \W� �I�� KWV[Q[\MV\Ta� [\ZWVO�,MUWKZI\QK� []XXWZ\
IUWVO�)NZQKIV�)UMZQKIV[� IVL� �J�� \PM� NIK\� \PI\�UIVa�0Q[�
XIVQK�^W\MZ[�UIa�JM�QUUQOZIV\[� IVL�\PMZMNWZM�LQL�VW\�M`XM�
ZQMVKM�\PM�XWTQ\QKIT�[PWKS[�I[�[\ZWVOTa�I[�_PQ\M�^W\MZ[�_PW�PI^M
TQ^ML�QV�\PM�=VQ\ML�;\I\M[�NWZ�\PMQZ�MV\QZM�TQ^M[� ?M�LW�VW\�QU�
XW[M�\PQ[�M`XMK\I\QWV�\PZW]OP�XZQWZ[�QV�\PM�UWLMT� J]\�\PM β
\MZU[�ITTW_�][�\W�M`IUQVM�\PM�Y]M[\QWV� .QVITTa� \W�SMMX�\PM
UWLMT�QLMV\QÅML� \PM�ZIVLWU�_ITS�QV�\PM w \MZU[�Q[�LZI_V
_Q\P�I�[KITM�XIZIUM\MZ σ = 1� I[�[PW_V�IJW^M� IVL�\PM w¼[
\PMU[MT^M[�IZM�ZM[\ZQK\ML�\W�[]U�\W���

*MKI][M�_M�IZM�UWLMTQVO�XZM[QLMV\QIT�^W\M�KPWQKM� Q\�Q[�VMK�
M[[IZa� \W� QVKT]LM�JZWIL� MTMK\QWV�Ja�MTMK\QWV period MNNMK\[�
LMVW\ML αt,g ∼ 6WZUIT(0,σα)� 6W\QKM�\PI\�\PM α¼[�IZM�QV�
LM`ML�Ja t IVL g� ZMÆMK\QVO�XW\MV\QITTa� LQNNMZMV\� MNNMK\[� Ja
MTMK\QWV�aMIZ�IVL�ZIKM�ZMOQWVIT�OZW]X� 1V[\MIL�WN �ILLQVO�\PM
XMZQWL�MNNMK\[�QV�\PM�[IUM�_Ia�NWZ�ITT�IOM�OZW]X[� _M�OMVMZIT�
QbM�\PM�XMZQWL�MNNMK\�\PZW]OP�IV�QV\MZIK\QWV�\MZU� λg[j ]� <PM
ÅVIT�XMZQWL�MNNMK\ Aj NWZ�KMTT j� \PMV� Q["

Aj = αt[j],g[j] + λg[j]wi[j]αt[j],g[j] ���

=
(
1 + λg[j]wi[j]

)
αt[j],g[j]. ���

<PQ[� OMVMZITQbI\QWV� Q[� QUXWZ\IV\� JMKI][M�QN �QVLQ^QL]IT[�IZM
UWZM�TQSMTa�\W�JM�QUXIK\ML�Ja�XWTQ\QKIT�M^MV\[�I\�I�KMZ\IQV�IOM�
\PMV�Q\�Q[�IT[W�ZMI[WVIJTM�\W�I[S�_PM\PMZ�MTMK\QWV�\W�MTMK\QWV
XMZQWL� MNNMK\[� IZM�UWZM�XZWVW]VKML� I\� \PI\� QUXZM[[QWVIJTM
IOM� I[� _MTT� ?M� QVLM` λ WV� \PM� OZW]X g QV� KMTT j� \W� IT�
TW_� \PQ[� QV\MZIK\QWV� \W� ^IZa� Ja� ZIKM�ZMOQWV� IVL� _M� LZI_
λ ∼ 0ITN�6WZUIT (0,σλ) \W�VWZUITQbM�\PM�QV\MZIK\QWV�MNNMK\
\W_IZL�bMZW� )LLQVO�\PM[M�\_W�\MZU[�\WOM\PMZ"

θj = γj +Aj ���

KWUXTM\M[�\PM�UWLMT�

+WUX]\I\QWVITTa� _M�Å\�\PM�UWLMT�][QVO�;\IV��;\IV�,M^MT�

�



WXUMV\�<MIU��������QV�KWVR]VK\QWV�_Q\P�: �: +WZM�<MIU�
������ ;\IV�][M[�\PM�6W�=�<]ZV��6=<;� [IUXTMZ��0WNNUIV
IVL�/MTUIV��1V�XZM[[�� IV�M`\MV[QWV�\W�0IUQT\WVQIV�5WV\M
+IZTW� �05+� [IUXTQVO� �,]IVM�M\ IT��� �! ��� _PQKP� QV�IVL
WN �Q\[MTN �Q[�I�NWZU�WN �5IZSW^�+PIQV�5WV\M�+IZTW��5M\ZWXWTQ[
M\ IT����!���� ?M�OMVMZI\M���KPIQV[� MIKP�Z]V�NWZ������Q\MZI�
\QWV[� IVL�_M�[I^M�\PM�ÅVIT�����Q\MZI\QWV[�WN �MIKP�KPIQV� _PQKP
IZM�[]NÅKQMV\�\W�QVLQKI\M�KWV^MZOMVKM�\PZW]OP�XW[\�UWLMTQVO
LQIOVW[\QK[�[]KP�I[�/MTUIV�:]JQV R̂ �/MTUIV�M\ IT���������

5WLMT�:M[]T\[

*MKI][M�\PM�[\I\Q[\QKIT�UWLMT�KWV[Q[\[�WN �UIVa�[M\[�WN �XIZIU�
M\MZ[� \PM�MI[QM[\�_Ia�\W�LM[KZQJM�ZM[]T\[�Q[�\PZW]OP�I�[MZQM[�WN
OZIXP[� LQ[XTIaQVO�\PM�XW[\MZQWZ�LMV[Q\a�WN �\PM�XIZIUM\MZ[�WN
QV\MZM[\�

)OM�?MQOP\[

.QO]ZM � LQ[XTIa[�\PM�UIQV�ZM[]T\�WN �\PM�XIXMZ" M[\QUI\M[�NWZ
\PM OMVMZI\QWVIT \ZMVL[� QUXTQML�Ja� \PM�UWLMT� <PM� TMN\�PIVL
XIVMT� [PW_[�M[\QUI\M[� NWZ� \PM�IOM�[XMKQÅK�_MQOP\[ w� ITWVO
_Q\P���
�IVL�!�
�KZMLQJTM�QV\MZ^IT[� <PM[M�_MQOP\[�ZMÆMK\
\PM�NWZUI\Q^M�aMIZ[�WN �XWTQ\QKIT�[WKQITQbI\QWV¸QN� I[�\PM�UWLMT
XW[Q\[� XIZ\Q[IV�XZM[QLMV\QIT�^W\QVO�Q[�I�¹Z]VVQVO�\ITTaº�ZMÆMK\�
QVO�\PM�ZM\ZW[XMK\Q^M�M^IT]I\QWV[�WN �XI[\�,MUWKZI\QK�IVL�:M�
X]JTQKIV�XZM[QLMV\[� \PMV�\PM[M�_MQOP\[�[\ZWVOTa�QVLQKI\M�\PW[M
M^IT]I\QWV[�IZM�U]KP�UWZM�UMIVQVON]T�IZW]VL�\PM�IOM�WN �� 
\PIV�TI\MZ�QV�TQNM�

1\�Q[�PMTXN]T�\W�M`IUQVM�\PM�KPIZIK\MZQ[\QK[�WN �\PQ[�OZIXP�QV
UWZM�LM\IQT� JMKI][M�\PMa�JW\P�J]QTL�KWVÅLMVKM�QV�\PM�XTI]�
[QJQTQ\a�WN � \PM�UWLMT�IVL�[MMU�\W�M`XTIQV�Y]Q\M�I�JQ\�IJW]\
\PM�XWTQ\QKIT� [WKQITQbI\QWV�XZWKM[[� 6W\QKM� \PI\ w1� \PM� IOM
_MQOP\�I\�IOM��� Q[�M[[MV\QITTa�bMZW� <PQ[�UISM[�[MV[M� I[�XW�
TQ\QKIT�M^MV\[�I\�[]KP�I�aW]VO�IOM�_W]TL�[MMU�]VTQSMTa�\W�PI^M
I�[\ZWVO�QUXIK\�WV�TWVO�\MZU�XZMNMZMVKM[� )T[W�VW\QKM�\PI\
_MQOP\[�NWZ�ITT�aMIZ[�IZM�MQ\PMZ�XW[Q\Q^M� WZ� QV�\PM�^MZa�MIZTa
IVL� TI\MZ� aMIZ[� QVLQ[\QVO]Q[PIJTM� NZWU� bMZW� ;\ZWVO� VMOI�
\Q^M�_MQOP\[�_W]TL�JM�XZWJTMUI\QK� JMKI][M�\PMa�_W]TL�QUXTa
[WUM�[WZ\�WN �XZM[QLMV\QIT�IXXZW^IT�JIKSTI[P�I\�I�KMZ\IQV�IOM� [W
Q\�Q[�VQKM�\W�[MM�\PI\�\PMa�IZM�IJ[MV\�PMZM� 6MQ\PMZ�WN �\PM[M�NMI�
\]ZM[�_MZM�QUXW[ML�WV�\PM�UWLMT� ZI\PMZ�\PMa�IZW[M�VI\]ZITTa
IVL�\P][�XZW^QLM�OWWL�NIKM�^ITQLI\QWV�

<PM�[]J[\IV\Q^M�QV\MZXZM\I\QWV�WN �\PM�_MQOP\[�IT[W�IXXMIZ

Y]Q\M�KTMIZ� )\�I�^MZa�aW]VO�IOM� M^IT]I\QWV[�WN �\PM�XZM[QLMV\
[MMU�\W�PI^M�TQ\\TM�QUXIK\� *]\�\PM�_MQOP\[�QVKZMI[M�[\MILQTa�
XMISQVO�IZW]VL�\PM�IOM[�WN �������IVL�OZIL]ITTa�LMKZMI[QVO
IN\MZ�\PI\� *a�\PM�IOM�WN �ZW]OPTa����WV_IZL� \PMa�JMKWUM� WV
WVM�PIVL� [\I\Q[\QKITTa�QVLQ[\QVO]Q[PIJTM�NZWU�bMZW� *]\�WV�\PM
W\PMZ� \PMa�[MMU�\W�ZMUIQV�[TQOP\Ta�IJW^M�bMZW�NWZ�\PM�L]ZI\QWV
WN �\PM�K]Z^M� <PMZM�IZM�[WUM�[TQOP\�\_Q[\[�]X�IVL�LW_V� J]\
\PW[M�IZM�TQSMTa�L]M�\W�VWQ[M�QV�\PM�UWLMT�IVL�LW�VW\�IXXMIZ
XIZ\QK]TIZTa�UMIVQVON]T� )[�I�_PWTM� \PMV� \PM�QUXWZ\IVKM�WN
XZM[QLMV\QIT�M^IT]I\QWV[�VM^MZ�\Z]Ta� NITT[� \W�bMZW# Q\�ZMUIQV[�
ITJMQ\�[]J[\IV\QITTa�TM[[�QUXWZ\IV\�\PIV�QV�MIZTQMZ�aMIZ[�

<PQ[� IOM�_MQOP\� K]Z^M� Q[� Y]Q\M� QV\]Q\Q^M� <PM� NWZUI\Q^M
aMIZ[�NWZ�ZM\ZW[XMK\Q^M�XZM[QLMV\QIT�M^IT]I\QWV[�IZM�I\�ZW]OPTa
\PM�IOM[�WN ������� )V�MVWZUW][�TQ\MZI\]ZM�QV�[WKQIT�X[aKPWT�
WOa�XWQV\�\W�TI\M�ILWTM[KMVKM�IVL�MIZTa�IL]T\PWWL�I[�QUXWZ�
\IV\�aMIZ[�WN �[WKQITQbI\QWV� IVL�QVLMML�W\PMZ�[KPWTIZ[� QV�\PM
MIZTa� TQ\MZI\]ZM� NW]VL�\PQ[�ZW]OP�IOM�ZIVOM�\W�JM� QUXWZ\IV\
aMIZ[�NWZ�XWTQ\QKIT�[WKQITQbI\QWV� ?PMV�\PMa�M`IUQVML�UIKZW�
XIZ\Q[IV�\ZMVL[�IUWVO�IL]T\[� NWZ�M`IUXTM� -ZQS[WV� 5IK3�
]MV�IVL�;\QU[WV��������NW]VL�I�ZW]OPTa�[QUQTIZ�XI\\MZV� QV
_PQKP�XWTQ\QKIT� M^MV\[�PIL� \PM� TIZOM[\� QUXIK\� I\� IOM�� ��!�
_Q\P�QUXIK\�LMKTQVQVO�XZWOZM[[Q^MTa�NZWU�\PMZM�

?Q\P� \PI\� QV�UQVL� \PM�LMÅVQ\QWV�WN �IOM[�������Q[�W^MZTa
[XMKQÅK� 1VLMML� _MQOP\[�I\�IOM����WZ����IZM�[\I\Q[\QKITTa�QV�
LQ[\QVO]Q[PIJTM�NZWU�\PM�XMIS�aMIZ[� IVL�M^IT]I\QWV[�ZMUIQV
Y]Q\M�PMI^QTa�_MQOP\ML�NWZ�[WUM�\QUM�IN\MZ�\PM�IOM�WN ���� -^MV
TI\MZ�QV�TQNM� \PM�_MQOP\[�LW�VW\�OW�ITT�\PM�_Ia�LW_V�\W�bMZW�
<PW]OP�\PM�QUXWZ\IVKM�WN �XWTQ\QKIT�M^MV\[�QV�NWZUQVO�TWVO�
\MZU�XZMNMZMVKM[�LWM[�LQUQVQ[P� Q\�LWM[�XMZ[Q[\� \W� [WUM�LM�
OZMM�

.WZ�\PM�[ISM�WN �KTIZQ\a� Q\�UIa�JM�PMTXN]T�\W�ZM�MUXPI[QbM�\PM
LI\I� \PI\� QVNWZU[� \PM�IOM�_MQOP\�K]Z^M� 1V�XIZ\QK]TIZ� PW_
KIV�\PM�UWLMT�LM\MZUQVM�\PM�QUXWZ\IVKM�WN �XWTQ\QKIT�M^MV\[
\PI\� WKK]Z�_PMV� I� []Z^Ma� ZM[XWVLMV\� Q[� [Ia� ��� aMIZ[� WTL�
_PMV�\PMZM�IZM�VW�IK\]IT�[]Z^Ma�ZM[XWV[M[�NWZ����aMIZ�WTL['
<PM�\ZQKS�PMZM�Q[�\PI\� LM[XQ\M�VW\�IK\]ITTa�QV\MZ^QM_QVO�IVa���
aMIZ�WTL[� ITT�WN �\PM�[]Z^Ma[�ZMKWZLML�IOM� IVL�\PMZMNWZM�JW\P
�I��\PM�aMIZ�\PI\�\PM�ZM[XWVLMV\�_I[����aMIZ[�WTL� IVL��J��\PM
8ZM[QLMV\QIT�)XXZW^IT�ZI\QVO�L]ZQVO�\PI\�aMIZ� IZM�JW\P�IXXIZ�
MV\� .WZ�M`IUXTM� QUIOQVM�I����aMIZ�WTL�_PW�_I[�QV\MZ^QM_ML
QV������ <PQ[�ZM[XWVLMV\�_I[�JWZV�QV��!���IVL�_I[����aMIZ[
WTL�QV��! �� <PMZMNWZM� LM[XQ\M�\PM�NIK\�\PI\�\PMZM�IZM�VW�[]Z�
^Ma�QV\MZ^QM_[�WN �\PQ[�XMZ[WV�I\�IOM���� _M�SVW_�\PI\�:WVITL

 



The Formative Years
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Formative Years Not As
Important for Minorities
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.QO]ZM �" -[\QUI\M[�NWZ�\PM�OMVMZI\QWVIT�I[XMK\[�WN �\PM�UWLMT� �4� <PM�ZW]OP�IOM�ZIVOM�WN �������Q[�NW]VL�\W
JM�WN �XIZIUW]V\�QUXWZ\IVKM�QV�\PM�NWZUI\QWV�WN �TWVO�\MZU�XZM[QLMV\QIT�^W\QVO�XZMNMZMVKM[� 8WTQ\QKIT�M^MV\[�I\�I
^MZa�aW]VO�IOM�PI^M�^MZa�TQ\\TM�QUXIK\� IVL�IN\MZ�\PM�IOM�WN ���� \PM�IOM�_MQOP\[�LMKZMI[M� [\IaQVO�I\�I�[UITT�[\MILa
UIOVQ\]LM�NZWU�IJW]\�\PM�IOM�WN ����WV_IZL� �:� <PM[M�IOM�_MQOP\[� IVL� \PM�XWTQ\QKIT�[WKQITQbI\QWV�XZWKM[[
QUXTQML�Ja�\PMU� IZM�[]J[\IV\QITTa�UWZM�QUXWZ\IV\�NWZ�VWV�0Q[XIVQK�_PQ\M[�\PIV�NWZ�UQVWZQ\QM[�I[�I�_PWTM�

:MIOIV�_I[�8ZM[QLMV\�I\�\PI\�\QUM� _Q\P�IV�I^MZIOM�8ZM[QLMV�
\QIT�)XXZW^IT�WN ���
�L]ZQVO�\PI\�aMIZ� <PM�ZM\ZW[XMK\Q^M�^W\�
QVO�UWLMT�XW[Q\[�\PI\�\PW[M�M^MV\[�QV��! ��PIL�[WUM�MNNMK\�WV
\PQ[�^W\MZ¼[�TWVO�TI[\QVO�XWTQ\QKIT�XZMNMZMVKM[� IVL�\PM�XIZ\QK�
]TIZ�UWLMT�XZM[MV\ML�PMZM�XW[Q\[� \PI\� \PMZM�IZM�IOM�[XMKQÅK
_MQOP\[�IVL�W\PMZ�NMI\]ZM[� I[�LM[KZQJML�MIZTQMZ� <PM�[]Z^Ma
ZM[XWV[M�NZWU������ITTW_[�\PM�UWLMT�\W�WJ[MZ^M�\PM�XZMNMZ�
MVKM�WN �\PQ[�^W\MZ�NZWU����� I\�IOM���� *]\� \PM�UWLMT�M[[MV�
\QITTa�¹JIKS[�W]\º�\PM�MNNMK\�WN �\PI\��! ��[PWKS� IVL�QVLMML�\PM
MNNMK\[�WN �ITT�XWTQ\QKIT�[PWKS[� I[�\PMa�_MZM�IXXTQML�L]ZQVO�\PM
IXXZWXZQI\M�IOM�IVL�aMIZ� <PQ[�Q[�_PI\�ITTW_[�\PM�M[\QUI\QWV
WN �\PM�IOM�_MQOP\�K]Z^M�

1UXWZ\IVKM�Ja�:IKM�IVL�:MOQWV

?Q\P�\PM�IOM�K]Z^M�N]TTa�LMÅVML� _M�UW^M�\W�\PM�ZQOP\�PIVL
XIVMT�WN �.QO]ZM �� 0MZM�_M�LQ[XTIa�M[\QUI\M[�NWZ�\PM QUXWZ\IVKM
WN �\PM�IOM�K]Z^M� I[�ZMXZM[MV\ML�Ja�\PM βg \MZU�QV�-Y]I\QWV
����WN �\PM�UWLMT� <PM�V]UMZQK�UIOVQ\]LM�WN �\PM�MNNMK\��[PW_V
WV�\PM x�I`Q[�� Q[�LQNÅK]T\� \W� QV\MZXZM\� IVL�_M�_QTT�ZM\]ZV�\W

\PQ[�QV\MZXZM\I\QWV�TI\MZ�WV# J]\�\PM�UIQV�\ISMI_Ia�Q[�\PI\�\PM
IOM�K]Z^M� Q[� []J[\IV\QITTa� TM[[� QUXWZ\IV\� NWZ�UQVWZQ\QM[� \PIV
NWZ�VWV�0Q[XIVQK�_PQ\M[� <PM�I^MZIOM�M[\QUI\M[�NWZ�\PM�\PZMM
OZW]X[¸VWV�;W]\PMZV�_PQ\M[� ;W]\PMZV�_PQ\M[� IVL�UQVWZQ�
\QM[¸IZM� ��� �� � IVL����� ZM[XMK\Q^MTa� )T\PW]OP�\PM�LQNNMZ�
MVKM�JM\_MMV�;W]\PMZV�IVL�VWV�;W]\PMZV�_PQ\M[�LWM[�VW\
IXXMIZ�\W�JM�UMIVQVON]T� \PM�OMVMZI\QWVIT�MNNMK\�Q[�W^MZ�\_QKM
I[�TIZOM�NWZ�_PQ\M[�I[�NWZ�UQVWZQ\QM[�I[�I�_PWTM� 1\�[PW]TL�JM
VW\ML� QV�ILLQ\QWV� \PI\� \PM β¼[� IZM�ITT�XW[Q\Q^M� LM[XQ\M�VW\
JMQVO�KWV[\ZIQVML�\W�JM�[W�QV�\PM�UWLMT� QVLQKI\QVO�[\I\Q[\QKIT
[QOVQÅKIVKM�

<PQ[� ZM[]T\� Q[� QV� TQVM� _Q\P� I� XZQWZQ� M`XMK\I\QWV[� \PW]OP
IOIQV� \PW[M� M`XMK\I\QWV[� _MZM� VW\� QUXW[ML� WV� \PM�UWLMT�
)NZQKIV�)UMZQKIV[�PI^M�KWV[Q[\MV\Ta�^W\ML�_Q\P� \PM�,MUW�
KZI\QK� XIZ\a� IVL� I[� []KP� Q\� Q[� LQNÅK]T\� NWZ� \PM� IOM� _MQOP\[
IVL�XIZ\Q[IV�[PWKS[�\W�PI^M�I�[]J[\IV\QIT�QUXIK\�WV�\PMQZ�^W\�
QVO�XI\\MZV[� .WZ�0Q[XIVQK[� \PM�XWTQ\QKIT� [WKQITQbI\QWV�XZW�
KM[[� Q[� TQSMTa� \W�JM� []J[\IV\QITTa�UWZM�KWUXTM`� ;WUM�0Q[�
XIVQK�^W\MZ[� IZM�VI\Q^M�JWZV�KQ\QbMV[�IVL�PI^M�M`XMZQMVKML

!



Period Effects
by Race/Region
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Are Period Effects Stronger
During Formative Years?
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.QO]ZM �" -[\QUI\M[�NWZ�\PM�MTMK\QWV�\W�MTMK\QWV�XMZQWL�MNNMK\[�QV�\PM�UWLMT� �4� 5QVWZQ\QM[�IZM�KWV[Q[\MV\Ta�UWZM
TQSMTa�\W�^W\M�NWZ�,MUWKZI\QK�XZM[QLMV\[� IVL�;W]\PMZV�_PQ\M[�PI^M�[\MILQTa�\ZMVLML�XZW�:MX]JTQKIV�W^MZ�\PM�XI[\
���aMIZ[� �:� 8MZQWL�MNNMK\[�IZM�ZW]OPTa�[QUQTIZ�JM\_MMV�aW]VO�IVL�WTL�^W\MZ[�IUWVO�UQVWZQ\QM[�IVL�QV�\PM�;W]\P#
M^QLMVKM�Q[�QVKWVKT][Q^M�NWZ�VWV�;W]\PMZV�_PQ\M[�

\PM�[IUM�XWTQ\QKIT�[PWKS[�I[�VWV�0Q[XIVQK�_PQ\M[��\PW]OP�\PMa
UIa�PI^M�M`XMZQMVKML�\PMU�LQNNMZMV\Ta�� 7\PMZ[�IZM� QUUQ�
OZIV\[�IVL�UIa�PI^M�VW\�TQ^ML�PMZM�NWZ�UIVa�WN �\PM�M^MV\[�\PI\
KWUXZQ[M�\PM�[PWKS[�\PI\�IZM�UMI[]ZML�QV�\PM�/ITT]X�[MZQM[�
7V�\WX�WN �\PQ[� VI\]ZITQbML�KQ\QbMV[�UIa�[MTN�[MTMK\�QV\W�XWTQ\�
QKIT�XIZ\QKQXI\QWV�I\�LQNNMZMV\� ZI\M[�JI[ML�WV� \PM� [ITQMVKM�WN
XWTQ\QKIT�IK\Q^Q\a�IUWVO�\PMQZ�KWUU]VQ\a��8IV\WRI� :IUQZMb
IVL�;MO]ZI�������� ILLQVO�ILLQ\QWVIT�KWUXTQKI\QVO�NIK\WZ[�

1V�[PWZ\� Q\�IXXMIZ[�\PI\�\PM�[\ZIQOP\�NWZ_IZL�XWTQ\QKIT�[W�
KQITQbI\QWV�XZWKM[[�LM[KZQJML�NWZ�_PQ\M�^W\MZ[�PMZM�Q[�VW\�VMK�
M[[IZQTa�IXXTQKIJTM�NWZ�UQVWZQ\QM[� ?M�[PW]TL�VW\M� PW_M^MZ�
\PI\�QV�[WUM�[MV[M�\PQ[�M[\QUI\M�Q[�\WW�KZ]LM¸XWWTQVO�ITT�UQ�
VWZQ\QM[�\WOM\PMZ�UIa�QVIXXZWXZQI\MTa�QVÆI\M�\PQ[ β \MZU�NWZ
)NZQKIV�)UMZQKIV[�IVL�LMÆI\M�Q\�NWZ�0Q[XIVQK[� TMILQVO�][�\W
]VLMZM[\QUI\M�\PM�QUXIK\�WN �\PQ[�[WKQITQbI\QWV�XZWKM[[�WV�0Q[�
XIVQK�^W\MZ[� *]\�\PM�LI\I�TQUQ\I\QWV[�VMKM[[Q\I\M�\PQ[�XWWTQVO
XZWKML]ZM� IVL� [W�I�LM\IQTML� QV^M[\QOI\QWV� NWZ� \PW[M�OZW]X[
U][\�JM�TMN\�NWZ�IVW\PMZ�\QUM�

8MZQWL�-NNMK\[

6M`\� .QO]ZM � PWTL[�I�[]UUIZa�WN �\PM�MTMK\QWV�\W�MTMK\QWV
XMZQWL MNNMK\[� M[\QUI\ML� Ja� \PM� UWLMT� :MKITT� \PI\� \PM� XM�
ZQWL�MNNMK\[�_MZM�ITTW_ML�\W�^IZa�Ja�ZIKM�ZMOQWV� IVL�[W�ITT
\PZMM�¹\QUM� [MZQM[º�IZM�XTW\\ML�WV� \PM� TMN\� ITWVO�_Q\P� \PMQZ
��
�IVL�!�
�KZMLQJTM� QV\MZ^IT[� <PM[M�MNNMK\[�IZM�ITT� ZMI�
[WVIJTM¸UQVWZQ\QM[�IZM�KWV[Q[\MV\Ta�UWZM� TQSMTa� \W�^W\M� NWZ
,MUWKZI\QK� XZM[QLMV\[� IVL� ;W]\PMZV� _PQ\M[� PI^M� [\MILQTa
\ZMVLML�XZW�:MX]JTQKIV�W^MZ�\PM�XI[\����aMIZ[�

<PM� ZQOP\�PIVL�XTW\� Q[� I� \ZIV[NWZUI\QWV�WN � \PM λ MNNMK\[
NZWU�-Y]I\QWV[�����IVL����� :MKITT�\PI\�\PM[M�\MZU[�_MZM�X]\
QV� \PM�UWLMT� [W� \PI\�_M�KW]TL�I[S� IZM�XMZQWL�MNNMK\[�UWZM
XZWVW]VKML�L]ZQVO�\PM� NWZUI\Q^M�aMIZ[�[PW_V�QV�.QO]ZM �'
0MZM�_M�IZM�VW\�XTW\\QVO�\PM λ M[\QUI\M[�LQZMK\Ta� L]M�\W�\PM
LQNÅK]T\a�QV�LQZMK\Ta�QV\MZXZM\QVO�QV\MZIK\QWV�MNNMK\[��/MTUIV
IVL�0QTT�������� I�KPITTMVOM�\PI\�Q[�M`IKMZJI\ML�_Q\P�I�UWLMT
WN �\PQ[�KWUXTM`Q\a� 1V[\MIL�_M�LQ[XTIa�\PM�\PM�QUXTQML ZI\QW WN
XMZQWL�MNNMK\[¸\PM�V]UMZI\WZ�Q[�\PM�QUXTQML�XMZQWL�MNNMK\�NWZ
IV�� �aMIZ�WTL�^W\MZ��\PM�XMIS�WN �\PM�IOM�_MQOP\�K]Z^M�� IVL
LMVWUQVI\WZ�\PM�QUXTQML�MNNMK\�I\�IOM�����ZW]OPTa�\PM�JW\\WU

��



WN �\PM�K]Z^M��

<PM� M^QLMVKM� PMZM� IXXMIZ[� QVKWVKT][Q^M� .WZ� ;W]\PMZV
_PQ\M[�IVL�UQVWZQ\QM[� \PM�UWLM�WN �\PM�ZI\QW�OI\PMZ[�I\�\PM
JW]VLIZa����� QUXTaQVO�VW�LQNNMZMV\QIT�MNNMK\�I\�ITT� .WZ�VWV�
;W]\PMZV�_PQ\M[� PW_M^MZ� \PMZM�Q[�I�ZI\PMZ�_QLM�M[\QUI\M�KMV�
\MZQVO�IZW]VL������ J]\�PI^QVO�[]J[\IV\QIT�UI[[�NZWU�����\W
���� <PQ[�UMIV[�\PI\�XMZQWL�MNNMK\[�NWZ�VWV�;W]\PMZV�_PQ\M[
IZM�[WUM_PMZM�JM\_MMV��
�IVL���
�OZMI\MZ�NWZ�aW]VO�^W\�
MZ[�\PIV�WTL�^W\MZ[� <PM�PQOP�MVL� WZ�M^MV�\PM�UWLM�IZW]VL
����� _W]TL�QUXTa�Y]Q\M�I�TIZOM�LQNNMZMVKM� J]\�\PM�UWLMT¼[�QV�
IJQTQ\a�\W�XZMKQ[MTa�M[\QUI\M�\PM�UIOVQ\]LM�WN �\PM�MNNMK\�TMI^M[
\PQ[�XIZ\QK]TIZ�Y]M[\QWV�]VIV[_MZML�

-`XTIVI\WZa�8W_MZ

6W_�\PI\�XIZIUM\MZ�M[\QUI\M[�PI^M�JMMV�LM[KZQJML� WVM�Y]M[�
\QWV� ZMUIQV[" PW_� []J[\IV\Q^MTa�UMIVQVON]T� IZM� \PM[M� OMV�
MZI\QWVIT� \ZMVL[' <PM β M[\QUI\M[� QV� .QO]ZM � IV[_MZ� \PM
Y]M[\QWV�[\I\Q[\QKITTa� J]\�\PW[M�M[\QUI\M[�IZM�VW\�XIZ\QK]TIZTa
UMIVQVON]T�WZ�]VLMZ[\IVLIJTM� 1V[\MIL� VW\QKM�.QO]ZM �� )
VI\]ZIT�_Ia�\W�QV\MZXZM\�\PM�UIOVQ\]LM�WN �MNNMK\[�Q[�QV�\PM�KWV�
\M`\�WN �PW_�_MTT� \PMa�M`XTIQV�\PM�UIKZW�TM^MT�^W\QVO�\ZMVL[
XZM[MV\� QV�\PM�LI\I� 7VM�KTMIZ�[\I\Q[\QK� QV�\PQ[�ZMOIZL�Q[� \PM
[IUXTM�[QbM�_MQOP\ML R2 NWZ�MIKP�WN �\PM�KMTT[¸PW_�U]KP�WN
\PM�^IZQI\QWV�Q[�M`XTIQVML�Ja�\PM�UWLMT'

<PM W^MZITT ZM[]T\[�IZM�[PW_V�QV�JTIKS¸\PM�UWLMT�M`XTIQV[
N]TTa�!�
�WN �\PM�^IZQIVKM�QV�\PM�LI\I	 <PQ[�V]UJMZ�Q[�UQ[�
TMILQVO� PW_M^MZ� JMKI][M�UW[\�WN �\PI\�^IZQI\QWV�KW]TL�JM�IK�
KW]V\ML�NWZ�_Q\P�I�U]KP�[QUXTMZ�UWLMT� QVKWZXWZI\QVO�WVTa
MTMK\QWV�\W�MTMK\QWV�XMZQWL�IVL�ZIKM�ZMOQWV�OZW]X�MNNMK\[� )N�
\MZ�ITT� \PMZM�IZM�JQO�LQNNMZMVKM[�JM\_MMV�UQVWZQ\QM[�IVL�VWV�
UQVWZQ\QM[� IVL�JQO�LQNNMZMVKM[�JM\_MMV�MTMK\QWV[�

;M^MZIT�KWUXIZQ[WV[�IZM�\P][�[PW_V�NWZ�KWV\M`\� ) UWLMT
QVKWZXWZI\QVO�WVTa�\PM�MTMK\QWV�\W�MTMK\QWV�XMZQWL�MNNMK\[� JZW�
SMV�W]\�Ja�ZIKM�ZMOQWV�OZW]X�I[�JMNWZM� M`XTIQV[� !
�WN �\PM
W^MZITT�^IZQIVKM� <PM�ZMIT�[]J[\IV\Q^M�XW_MZ�WN �\PM�UWLMT�Q[
NW]VL�Ja�TWWSQVO _Q\PQV OZW]X[� ?Q\PQV�MIKP�OZW]X� \PM�LI\I
Q[�U]KP�TM[[�[XZMIL�W]\� [W�\PM R2 Q[�TW_MZ�W^MZITT� *]\�\PM
N]TT�UWLMT� Q[�Y]Q\M�IV� QUXZW^MUMV\�W^MZ�\PM�[QUXTMZ�UWLMT
IUWVO�VWV�;W]\PMZV�_PQ\M[� QUXZW^QVO�\PM�UWLMT�Å\�NZWU���
\W���
� )UWVO�;W]\PMZV�_PQ\M[� \PM�Å\�Q[�[TQOP\Ta�QUXZW^ML�
OWQVO�NZWU����\W���
� )VL�NWZ�UQVWZQ\QM[� \PM�LQNNMZMVKM�Q[
ZI\PMZ�UQVQ[K]TM� 7V�\WX�WN �\PQ[� ^Q[]IT�QV[XMK\QWV�WN �\PM�Å\�
\ML�UWLMT�^IT]M[� �Q�M� XW[\�XZMLQK\Q^M�UWLMT�KPMKSQVO� �/MT�

UIV�M\ IT����������ZM^MIT[�\PM�UWLMT�KIX\]ZQVO�\PM�Y]ITQ\I\Q^M
^IZQI\QWV�NW]VL�QV�.QO]ZM � Y]Q\M�_MTT�

1V�[]U� \PM�UWLMT�IKKW]V\[�NWZ�I�[]J[\IV\QIT�XWZ\QWV�WN �\PM
^IZQI\QWV�QV�XZM[QLMV\QIT�^W\QVO�W^MZ�\PM�TI[\�PITN �KMV\]Za� )T�
\PW]OP�U]KP�WN �\PI\�^IZQI\QWV�KW]TL�JM�IKKW]V\ML�NWZ�_Q\P�I
[QUXTMZ�UWLMT� \PM�ILLML�OMVMZI\QWVIT�MNNMK\[�QUXTQML�Ja�\PM
IOM�_MQOP\[�IUW]V\�\W�I�[]J[\IV\QIT�QUXZW^MUMV\�QV�UWLMT
Å\� M[XMKQITTa�IUWVO�VWV�;W]\PMZV�_PQ\M[�

/MVMZI\QWV[�WN �8ZM[QLMV\QIT�>W\QVO

6W_�\PI\�\PM�UWLMT�Q[�KWUXTM\M� _M�MUJIZS�WV�I�[PWZ\�VIZZI�
\Q^M�WN �\PM�8ZM[QLMV\QIT�)XXZW^IT�\QUM�[MZQM[� ZMKW]V\QVO�XQMKM[
WN �\PM�PQ[\WZQKIT�XZM[QLMV\QIT�ZMKWZL�NZWU�\PM��!��[�\W�XZM[MV\
LIa� <PM�X]ZXW[M�WN �\PQ[�VIZZI\Q^M�Q[�VW\�[QUXTa�\W�LM[KZQJM
XZM[QLMV\QIT� PQ[\WZa� VWZ� Q[� Q\� \W� XZW^QLM� I� LM\IQTML� IKKW]V\
WN �\PM�NWZUI\QWV�WN �UIRWZ�X]JTQK�XWTQKQM[� 1V[\MIL� _M� M`�
IUQVM�M^MV\[�\PZW]OP�\PM�TMV[�WN �\PM�UWLMT� ?M� QV\MVL� \W
LM[KZQJM�\PM�UIRWZ�XWTQ\QKIT�M^MV\[�\PI\�NWZUML�\PM�XZM[QLMV�
\QIT�^W\QVO�KPIZIK\MZ�WN �LQNNMZMV\�OMVMZI\QWV[� <PM[M�M^MV\[
KIV�IVL�[PW]TL�JM�QV\MZXZM\ML�QV�ZMTI\Q^MTa�JZWIL�NI[PQWV� NWZ
QN �_M�M`XMK\�\PMU�\W�PI^M�I�_QLM�QUXIK\�WV�MV\QZM�OMVMZI�
\QWV[�WN �^W\MZ[� \PMQZ�M`IK\�LM\IQT[�IZM�WN �ZMTI\Q^MTa�TQ\\TM�KWV[M�
Y]MVKM� <PZW]OP�\PQ[�VIZZI\Q^M� _M�PWXM�\W�XZW^QLM�I�JQ\�WN
KWTWZ�IVL�[]J[\IVKM�\W�\PM�IVITa[Q[� IVL�_M�PWXM�\W�LM^MTWX
I�UWZM�Y]ITQ\I\Q^M�NMMT�NWZ�\PM�Y]IV\Q\I\Q^M�UWLMTQVO�ZM[]T\[�

.WZ� \PQ[� [MK\QWV� _M� NWK][� M`KT][Q^MTa� WV� VWV�0Q[XIVQK
_PQ\M[� )T\PW]OP� \PM�XWTQ\QKIT� [WKQITQbI\QWV�WN �UQVWZQ\QM[� Q[
IV�QUXWZ\IV\�\WXQK� \PM�VW\ML�[\ZMVO\P�WN �\PM�UWLMT�IUWVO
_PQ\M[�IVL�ZMTI\Q^M�TIKS�WN �[\ZMVO\P�IUWVO�UQVWZQ\QM[�QVLQKI\M
\PI\�\PQ[�PQ[\WZa�Q[�UW[\�IXXZWXZQI\MTa�LM[KZQJML�QV�\PQ[�UIV�
VMZ�

<PZW]OP�\PM�XZMTQUQVIZa�IVITa[Q[�IVL�UWLMTQVO�MNNWZ\[� _M
PI^M�KWUM�\W�I�V]UJMZ�WN � [\ZWVO�KWVKT][QWV[� <PM�XWTQ\Q�
KIT�M^MV\[�[]ZZW]VLQVO�\PM�NWZUI\Q^M�aMIZ[�IZW]VL�������IZM
WN �XIZIUW]V\�QUXWZ\IVKM�QV�[\Z]K\]ZQVO�TQNM�TWVO�XZM[QLMV\QIT
^W\QVO�XZMNMZMVKM[# \PW[M�M^MV\[�IZM�_MTT�IXXZW`QUI\ML�Ja�\PM
8ZM[QLMV\QIT�)XXZW^IT�\QUM�[MZQM[# IVL�\PW[M�M^MV\[�[MMU�\W
PI^M�MVLWOMVW][Ta�KZMI\ML�Å^M�JZWIL�OMVMZI\QWV[�WN �^W\MZ[�
<PMa�KIV�JM�LMVW\ML� NWZ�VW_� Ja�\PMQZ�aMIZ�WN �JQZ\P¸^W\MZ[
JWZV�QV�\PM��!��[�WZ�MIZTQMZ��XZW�,MUWKZI\�# �!����:MX]JTQ�
KIV�# �!����,MUWKZI\�# �!� ��:MX]JTQKIV�# IVL�\PM��! �[�WZ
TI\MZ��,MUWKZI\�� <PM[M�aMIZ[�IZM�KPW[MV�JMKI][M�\PM�^W\MZ[
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How Well Does the Model Explain Macro−Level Vote Choice?
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.QO]ZM �" \PM�UWLMT�IKKW]V\[�NWZ�!�
�WN �\PM�UIKZW�TM^MT�^IZQIVKM�QV�^W\QVO�\ZMVL[�W^MZ�\PM�XI[\�PITN �KMV\]Za�
<PI\�[IQL� U]KP�[QUXTMZ�UWLMT[� QVKWZXWZI\QVO�WVTa�XMZQWL�OZW]X�MNNMK\[� _W]TL�IT[W�IKKW]V\�NWZ�U]KP�WN �\PM
^IZQIVKM� <PM�ZMIT�[]J[\IV\Q^M�XW_MZ�WN �\PM�UWLMT�Q[�[MMV�QV�PW_�Q\�QUXZW^M[�UWLMT�Å\�_Q\PQV�ZIKM�ZMOQWV�OZW]X[�
XIZ\QK]TIZTa�IUWVO�VWV�;W]\PMZV�_PQ\M[�

JWZV�QV�\PM[M�aMIZ[�IXXMIZ�\W�MXQ\WUQbM�\PM�KPIZIK\MZ�WN �\PM
Å^M�UIQV�OMVMZI\QWV[�NW]VL�\PZW]OP�\PM�UWLMT� ?M�_QTT�M`�
IUQVM�MIKP�WN �\PMU�QV�\]ZV�

6M_�,MIT�,MUWKZI\[

.WZ�\PM�ÅZ[\�OMVMZI\QWV� JWZV�QV�\PM��!��[�WZ�MIZTQMZ� _M�IZM
IK\]ITTa�Y]Q\M�[PWZ\�PIVLML�QV�LM[KZQX\Q^M�KIXIJQTQ\QM[� NWZ�I
V]UJMZ�WN �ZMI[WV[� .QZ[\� \PQ[� Q[�I� TIZOM�IVL�_QLMTa�LQ^MZ[M
OZW]X	 ?Q\PQV�\PM�LI\I[M\� \PM�MIZTQM[\�_MZM�JWZV�QV�� ��� [W
_PMV�KWV[QLMZML�I[�I�_PWTM�\PMQZ�XWTQ\QKIT�TQNM�M`XMZQMVKM[�IZM
Y]Q\M�^IZQML� ;MKWVL� \PM�IVITa[Q[�[XMKQÅKITTa�IVL�QV\MV\QWV�
ITTa�M`KT]LML�\PM�^I[\�UIRWZQ\a�WN �\PQ[�OZW]X� L]M�\W�\PM�TIKS�WN
XZM[QLMV\QIT�IXXZW^IT�LI\I�I^IQTIJTM�NWZ�U]KP�WN �\PMQZ�TQ^M[� )[
I�ZM[]T\� \PM�UWLMT�Q[�VW\�NWZUITTa�IXXZWXZQI\M�NWZ�\PQ[�XIZ\QK�
]TIZ�OMVMZI\QWV� ?Q\P�\PM[M�KI^MI\[�QV�UQVL� _M�KIV�[\QTT�\ISM
\PM�OMVMZIT�XZQVKQXTM[�TMIZVML�NZWU�\PM�UWLMT�IVL�[XMK]TI\M
I[�\W�PW_�\PMa�UQOP\�PI^M�INNMK\ML�\PQ[�OZW]X�

1V� ZMOIZL[� \W�]VLMZ[\IVLQVO�^W\QVO�XI\\MZV[� QV� \PM� TI\\MZ

PITN �WN �\PM�\_MV\QM\P�KMV\]Za� _M�KIV�NWK][�\PM�VIZZI\Q^M�WV\W
XMWXTM�JWZV�NZWU�ZW]OPTa��!����!��� JMKI][M�XMWXTM�JWZV
JMNWZM��!���KWUXZQ[M�WVTa�I�[UITT�UQVWZQ\a�WN �^W\MZ[�W^MZ�\PQ[
XMZQWL� .WZ\]VI\MTa� \PQ[�UISM[�\PM�IVITa[Q[�ZMTI\Q^MTa�[\ZIQOP\�
NWZ_IZL� <PMZM�Q[�I�[QVOTM�\W_MZQVO�ÅO]ZM�\PI\�KW]TL�PI^M�IN�
NMK\ML�\PQ[�OZW]X¼[�XZM[QLMV\QIT�M^IT]I\QWV[" .ZIVSTQV�,MTIVW
:WW[M^MT\� .,:¼[�IKPQM^MUMV\[�IZM�UWV]UMV\IT� 0M�O]QLML
\PM�KW]V\Za� \PZW]OP� \PM�/ZMI\�,MXZM[[QWV�IVL�?WZTL�?IZ
11��IVL�QV�\PM�6M_�,MIT�PM�TIQL�\PM�NW]VLI\QWV�NWZ�\PM�UWL�
MZV�)UMZQKIV�_MTNIZM�[\I\M� 0M�[MZ^ML�I[�XZM[QLMV\�NWZ�\_MT^M
aMIZ[� JMQVO�MTMK\ML�NW]Z�\QUM[� JW\P�UWZM�\PIV�IVa�XZM[QLMV\
QV�)UMZQKIV�PQ[\WZa�

.WZ�^W\MZ[�JWZV�QV�\PM��!��[�IVL��!��[� \PMQZ�XMIS�NWZUI�
\Q^M�aMIZ[�_MZM�[XMV\�L]ZQVO�\PM�/ZMI\�,MXZM[[QWV�IVL�?WZTL
?IZ�11��<PMa�M`XMZQMVKML�:MX]JTQKIV�8ZM[QLMV\�0WW^MZ¼[�QV�
IJQTQ\a�\W�PMTX�\PM�KW]V\Za�\PZW]OP�\PQ[�LQNÅK]T\�XMZQWL� IVL�I[
KPQTLZMV�IVL�aW]VO�IL]T\[�\PMa�[I_�\PM�KW]V\Za�ZMKW^MZ�]VLMZ
\PM�,MUWKZI\�.,:��<PQ[�_I[� NWTTW_ML� QUUMLQI\MTa�Ja� \PM
OZMI\M[\�_IZ�QV�_WZTL�PQ[\WZa� _PMZM�\PMa�[I_�.,: O]QLM�\PM

��



KW]V\Za�\PZW]OP�IVL�MUMZOM�I[�WVM�WN �\PM�_WZTL¼[�[]XMZXW_�
MZ[� <W�\PQ[�OMVMZI\QWV� \PMV� \PM�=VQ\ML�;\I\M[�JMKIUM�\PM
TMILMZ[�WN �\PM�NZMM�_WZTL�]VLMZ�8ZM[QLMV\�:WW[M^MT\¼[�_I\KP�
<PM[M�M^MV\[�[]ZMTa�PIL�IV�QUXIK\�WV�\PMQZ�XZM[QLMV\QIT�^W\QVO
XZMNMZMVKM[� IVL�\PW[M�XZMNMZMVKM[�ZMUIQV�\W�\PM�XZM[MV\�LIa�
:MKITT�.QO]ZM �� _PMZM�\PM[M�VW_�MTLMZTa�^W\MZ[�KWV\QV]M�\W
PI^M�KWUXIZI\Q^MTa�XZW�,MUWKZI\QK�XZMNMZMVKM[�\PZW]OP�\PM
����������MTMK\QWV[�

.WZ�^W\MZ[�JWZV�QV�\PM��!��[� \PMQZ�M`XW[]ZM�\W�.,: _I[
UWZM�TQUQ\ML�\PIV�\PM�MIZTQMZ�OZW]X� <PMQZ�NWZUI\Q^M�aMIZ[
WKK]ZZML�UW[\Ta� IN\MZ� \PM� KW]V\Za� ZMKW^MZML� NZWU� \PM�,M�
XZM[[QWV� IVL� NWZ�UIVa� M^MV�IN\MZ�?WZTL�?IZ�11��<PMa�_MZM
M`XW[ML�\W�.,:¼[�TI\MZ�aMIZ[� \PW]OP� IVL�\PMZMNWZM�M`XMZQ�
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8ZM[QLMV\�2WPV[WV�\WWS�\PM�PMTU�I\�\PM�MVL�WN ��!��� I�[MK�
WVL�,MUWKZI\QK�8ZM[QLMV\�R]UXML�IJW^M�\PM�!�
�ZIVOM� \PQ[
\QUM� \W� !�
� IXXZW^IT� \PM� PQOPM[\� QV� \PM� [MZQM[� 2WPV[WV
\WWS�\PQ[�WXXWZ\]VQ\a� ITWVO�_Q\P�PQ[�[QVO]TIZ�IJQTQ\QM[�I[�\PM
Y]QV\M[[MV\QIT�?I[PQVO\WV�QV[QLMZ� \W�IKPQM^M�3MVVMLa¼[�OWIT[
QV�\PM�VIUM�WN �\PM�NITTMV�XZM[QLMV\� *]QTLQVO�NZWU�3MVVMLa¼[
¹6M_�.ZWV\QMZ�º PM�_IV\ML�\W�VW\�WVTa�XI[[�I�[M\�WN �LQ[KZM\M
XWTQKa�XZWXW[IT[� J]\�\W�J]QTL�)UMZQKI�QV\W�I�/ZMI\�;WKQM\a"

<PM�/ZMI\�;WKQM\a�ZM[\[�WV�IJ]VLIVKM�IVL�TQJMZ\a
NWZ�ITT� 1\�LMUIVL[�IV�MVL�\W�XW^MZ\a�IVL�ZIKQIT
QVR][\QKM� \W�_PQKP�_M�IZM�\W\ITTa�KWUUQ\\ML�QV�W]Z
\QUM� *]\�\PI\�Q[�R][\�\PM�JMOQVVQVO� <PM�/ZMI\�;W�
KQM\a�Q[�I�XTIKM�_PMZM�M^MZa�KPQTL�KIV�ÅVL�SVW_T�
MLOM�\W�MVZQKP�PQ[�UQVL�IVL�\W�MVTIZOM�PQ[�\ITMV\[�
1\�Q[�I�XTIKM�_PMZM�TMQ[]ZM�Q[�I�_MTKWUM�KPIVKM�\W
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.QO]ZM  " <PM�OMVMZI\QWV�_M�ZMNMZ�\W�I[�*IJa�*WWUMZ[�IZM�JM[\�MXQ\WUQbML�Ja�\PM�KWPWZ\�JWZV�QV��!��� _PW[M
XZM[QLMV\QIT�XWTQ\QKIT�M^MV\[�IZM�MUXPI[QbML�PMZM� <WW�aW]VO�\W�JM�PQOPTa�QVÆ]MVKML�Ja�\PM�-Q[MVPW_MZ�aMIZ[� \PMa
M`XMZQMVKML�IV�QV\MV[M�XMZQWL�WN �XZW�,MUWKZI\QK�[MV\QUMV\�L]ZQVO�\PM��!��[� PQOPTQOP\ML�Ja�\PM�I[[I[[QVI\QWV
WN �8ZM[QLMV\�3MVVMLa�IVL�\PM�[]J[MY]MV\�/ZMI\�;WKQM\a�TMOQ[TI\QWV�XI[[ML�Ja�8ZM[QLMV\�2WPV[WV� )N\MZ��!� �
PW_M^MZ� ZW]OPTa����aMIZ[�WN �VMIZ�KWV[Q[\MV\�XZW�:MX]JTQKIV�M^MV\[�VM]\ZITQbML�\PMQZ�XZM[QLMV\QIT�^W\QVO�XZMNMZMVKM[
W^MZ�\PI\�TWVO�[\ZM\KP�WN �\QUM�

J]QTL�IVL�ZMÆMK\� VW\�I�NMIZML�KI][M�WN �JWZMLWU
IVL�ZM[\TM[[VM[[� 1\�Q[�I�XTIKM�_PMZM�\PM�KQ\a�WN �UIV
[MZ^M[�VW\�WVTa�\PM�VMML[�WN �\PM�JWLa�IVL�\PM�LM�
UIVL[�WN �KWUUMZKM�J]\�\PM�LM[QZM�NWZ�JMI]\a�IVL
\PM�P]VOMZ�NWZ�KWUU]VQ\a� 1\�Q[�I�XTIKM�_PMZM�UIV
KIV�ZMVM_�KWV\IK\�_Q\P�VI\]ZM� 1\�Q[�I�XTIKM�_PQKP
PWVWZ[� KZMI\QWV� NWZ� Q\[� W_V� [ISM� IVL� NWZ�_PI\� Q[
ILL[�\W�\PM�]VLMZ[\IVLQVO�WN �\PM�ZIKM� 1\�Q[�I�XTIKM
_PMZM�UMV�IZM�UWZM�KWVKMZVML�_Q\P�\PM�Y]ITQ\a�WN
\PMQZ�OWIT[�\PIV�\PM�Y]IV\Q\a�WN �\PMQZ�OWWL[� *]\

UW[\�WN �ITT� \PM�/ZMI\� ;WKQM\a� Q[� VW\� I� [INM� PIZ�
JWZ� I� ZM[\QVO� XTIKM� I� ÅVIT� WJRMK\Q^M� I� ÅVQ[PML
_WZS� 1\�Q[�I�KPITTMVOM�KWV[\IV\Ta�ZMVM_ML� JMKSWV�
QVO�][�\W_IZL�I�LM[\QVa�_PMZM�\PM�UMIVQVO�WN �W]Z
TQ^M[�UI\KPM[�\PM�UIZ^MTW][�XZWL]K\[�WN �W]Z�TIJWZ�
�2WPV[WV���!���

.WZ� I� \QUM� Q\� [MMUML� I[� \PW]OP� 2WPV[WV� UQOP\� []K�
KMML� QV� XI[[QVO� TMOQ[TI\QWV� \W�UI\KP� PQ[� TWN\a� ZPM\WZQK� 0M
XI[[ML�\PM�+Q^QT�:QOP\[�)K\�WN ��!���IVL�\PM�>W\QVO�:QOP\[
)K\�WN ��!��¸\PM� NW]VLI\QWVIT�XQMKM[�WN � NMLMZIT� TMOQ[TI\QWV
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WN � \PM�KQ^QT�ZQOP\[�MZI¸W]\TI_QVO�LQ[KZQUQVI\WZa�XWTQKQM[� QV
[KPWWT[� X]JTQK�XTIKM[� IVL�\PM�^W\QVO�JWW\P� 0M�M[\IJTQ[PML
TIVLUIZS�XZWOZIU[� \W� IQL� TW_� QVKWUM� NIUQTQM[� IVL� \PM� MT�
LMZTa¸5MLQKIZM�IVL�5MLQKIQL� \PM�NMLMZIT�NWWL�[\IUX�XZW�
OZIU� \PM�,MXIZ\UMV\�WN �0W][QVO�IVL�=ZJIV�,M^MTWXUMV\
�0=,���IVL�W\PMZ[� 0M�NWK][ML�WV�ML]KI\QWV�\PZW]OP�XZW�
OZIU[�[]KP�I[�8ZWRMK\�0MIL�;\IZ\� M`XIVLML�[\]LMV\� TWIV[�
QVKZMI[ML�NMLMZIT�N]VLQVO�\W�]VQ^MZ[Q\QM[� IVL�\PM�VWVOW^MZV�
UMV\IT�+WZXWZI\QWV�NWZ�8]JTK�*ZWILKI[\QVO� )VL�PM�XI[[ML
TMOQ[TI\QWV� \W� XZW\MK\� \PM� MV^QZWVUMV\� ZMO]TI\QVO� XWTT]\QWV
\PZW]OP�\PM�?I\MZ�9]ITQ\a�)K\�IVL�)QZ�9]ITQ\a�)K\� IVL�M[�
\IJTQ[PQVO�\PM�VI\QWVIT�_QTLMZVM[[� ZQ^MZ[� IVL�\ZIQT[�[a[\MU[���
1V�[]U� PQ[�TMOQ[TI\Q^M�IKKWUXTQ[PUMV\[�_MZM�OIZOIV\]IV� IVL
\PM�TMOIKa�WN �\PW[M�XZWOZIU[�Q[�NMT\�\W�\PQ[�LIa�

2WPV[WV�IT[W�MVRWaML�QUUMV[M�XWX]TIZQ\a�NWZ�IV�M`\MVLML
XMZQWL�WN �\QUM� I[�ZMÆMK\ML�QV�PQ[�PQOP�IXXZW^IT�ZI\QVO[�IVL
PQ[�TIVL[TQLM�MTMK\QWV�^QK\WZa�W^MZ�*IZZa�/WTL_I\MZ�QV��!���
2WPV[WV¼[�XZM[QLMVKa� IVL�PQ[�TMOIKa� PW_M^MZ� _MZM�UIZZML�Ja
\PM�[\IZ\�WN �\PM�>QM\VIU�?IZ�IVL�QVKZMI[QVO�ZIKQIT�IVL�[WKQIT
\MV[QWV�QV�\PM�TI\M��!��[� *a��!��� PQ[�IXXZW^IT�ZI\QVO[�PIL
NITTMV�QV\W�\PM������
�ZIVOM� IVL�Ja��!� �\PM�WVKM�XW_MZN]T
8ZM[QLMV\�IVL�TQNMTWVO�XWTQ\QKQIV�LMKQLML�IOIQV[\�Z]VVQVO�NWZ
ZMMTMK\QWV�

1\� Q[� JW\P� QV\MZM[\QVO� IVL� QTT]UQVI\QVO� \W� ZMÆMK\� WV� PW_
\PM[M�M^MV\[�[PIXML�\PM�XZM[QLMV\QIT�^W\QVO�\MVLMVKQM[�WN �\PM
JIJa� JWWUMZ OMVMZI\QWV� I[�LM[KZQJML�PMZM� <PM�UIRWZQ\a�WN
\PM[M�M^MV\[�IK\]ITTa�\WWS�XTIKM�JMNWZM�\PMQZ�aMIZ[�WN �XMIS�[W�
KQITQbI\QWV� <PM� [\ZWVO�XZW�,MUWKZI\QK� aMIZ[� QV� \PM� [MV[M
WN �XZM[QLMV\QIT�IXXZW^IT�ZI\QVO[� _MZM��!����!��� _PMV�\PM[M
^W\MZ[� JWZV�QV��!��� _MZM�ZW]OPTa�!����aMIZ[�WTL� )T\PW]OP
\PQ[� Q[� R][\� JMNWZM� \PM�XMIS� aMIZ[� ZMKITT� NZWU�.QO]ZM  \PI\
\PM[M�M^MV\[�[\QTT�PIL�I�[]J[\IV\QIT�K]U]TI\Q^M�QUXIK\�WV�\PMQZ
XZM[QLMV\QIT�^W\QVO�\MVLMVKQM[� )[�_M�[\I\ML�MIZTQMZ� \PM�IOM[
WN �������IZM�\PM�[\ZWVOM[\� J]\�\PMa�IZM�VW\�\PM�WVTa�aMIZ[�\PI\
UI\\MZ� 0MZM� \PM�ZMTI\Q^MTa�TIZOM�_MQOP\[�NZWU�IOM�!���� QV
KWUJQVI\QWV�_Q\P�\PM�XIZ\QK]TIZTa�PQOP�,MUWKZI\QK�IXXZW^IT
ZI\QVO[�WN �\PI\�MZI� _MZM�MVW]OP�\W�[_Ia�\PM[M�^W\MZ[�NWZ�UIVa
aMIZ[�\W�KWUM�

<PM�aMIZ[�IN\MZ�2WPV[WV¼[�LMKTQVM� NZWU��!���WV_IZL� ZM�
UIQV�QV[\Z]K\Q^M� <PQ[�_I[�I�XIZ\QK]TIZTa�QV\MZM[\QVO�\QUM�QV
)UMZQKIV�PQ[\WZa� M[XMKQITTa�NWZ�aW]VO�XMWXTM�QV�\PMQZ�\MMVIOM

��) T Q [ \� W N � \PM[M� XW T QK QM [� _MZM� X]T TML� N ZWU� \PM� _MJ[ Q \M
___�XZM[QLMV\QIT\QUMTQVM�WZO�

aMIZ[� L]M�\W�\PM�IV\Q�>QM\VIU�XZW\M[\�UW^MUMV\�IVL�\PM�ZQ[M
WN �\PM�KW]V\MZ�K]T\]ZM� 2WPV[WV¼[�IXXZW^IT�ZI\QVO�¹WVTaº�NMTT
\W�IJW]\���
�I\�\PI\�\QUM� QUXTaQVO� QV�\PM�UWLMT� JIZMTa�IVa
XW[Q\Q^M�WZ�VMOI\Q^M�KPIVOM�QV�TWVO�\MZU�XZM[QLMV\QIT�^W\QVO
XZMNMZMVKM[� <PQVSQVO�W]\[QLM� \PM�UWLMT� \PW]OP� Q\� [MMU[
]VY]M[\QWVIJTM� \PI\�aW]VO�XMWXTM�PIL�VMOI\Q^M� NMMTQVO[� \W�
_IZL[�2WPV[WV�I\�\PM�\QUM� ;W�PW_�KIV�_M�IKKW]V\�NWZ�\PQ['

<PMZM� IZM� \_W� ZM[XWV[M[� .QZ[\� _M� LW� VW\� KTIQU� \PI\
\PM�UWLMT�XMZNMK\Ta� KIX\]ZM[�ITT� I[XMK\[�WN �XZM[QLMV\QIT�PQ[�
\WZa� WVTa� \PI\� \PM� )XXZW^IT� [MZQM[� IVL� \PM� I[[WKQI\ML� IOM
_MQOP\[� IZM� I� OWWL� IXXZW`QUI\QWV� \W� \PM� PQ[\WZQKIT� M^MV\[
\PI\�[PIXML�TWVO�\MZU�^W\QVO�XZMNMZMVKM[� 1V�\PQ[�ZMOIZL� LM�
[XQ\M�\PQ[�IXXIZMV\�_MISVM[[�QV�\PM�UWLMT� \PM�ÅVIT�ZM[]T\[�[\QTT
[MMU�WV�\IZOM\� _Q\P�\PQ[�OMVMZI\QWV�MVLQVO�]X�ZMTI\Q^MTa�XZW�
,MUWKZI\QK�

;MKWVL� \PM�>QM\VIU�?IZ�IVL�\PQ[�OMVMZI\QWV¼[�ZM[XWV[M
\W�Q\�Q[�ZI\PMZ�KWUXTQKI\ML� 1V��!���IVL��!� � >QM\VIU�_I[
2WPV[WV¼[�_IZ� *]\�UW^QVO�QV\W�\PM��!��[�Q\�JMKIUM�6Q`WV¼[
_IZ� \W�UIVa� IVL� \PM�XZW\M[\[� [PQN\ML� NZWU�IV\Q�2WPV[WV� \W
IV\Q�6Q`WV� 1\�Q[�XTI][QJTM�\PI\�\PQ[�[PQN\�_I[�XIZ\QK]TIZTa�XZW�
VW]VKML�IUWVO[\�\PM��!���OMVMZI\QWV� <PMa�_MZM�VW\�aM\�� 
aMIZ[�WTL�]VLMZ�2WPV[WV�IVL�_MZM�\P][�I\�PQOPM[\�ZQ[S�WN �JMQVO
LZIN\ML�Ja�6Q`WV� )VL�_PMV�6Q`WV�_WV�\PM��!� �MTMK\QWV
Ja� [XMISQVO� \W� \PM�¹[QTMV\�UIRWZQ\a�º PM�LQL� [W�Ja�M`XTQKQ\Ta
LMVW]VKQVO�\PM�XWTQ\QKIT�KWVKMZV[�WN �\PM[M�XIZ\QK]TIZ�^W\MZ[�
aW]VO�XMWXTM�_PW�XZW\M[\ML�QV�\PM��!��[��ITWVO�_Q\P�UQVWZQ�
\QM[��

<PM�QUXTQKI\QWV[�WN �\PQ[�KIV�JM�[MMV�QV�XIZ\�QV�6Q`WV¼[��!��
ZMMTMK\QWV� KIUXIQOV� <PM� <_MV\a�;Q`\P� )UMVLUMV\� PIL
R][\�XI[[ML� [M\\QVO�\PM�VI\QWVIT�^W\QVO�IOM�\W�� � )KKWZLQVO
\W�\PM�LI\I� _PQ\M�^W\MZ[�]VLMZ�\PM�IOM�WN �����ÅZ[\�\QUM�^W\�
MZ[�QV��!����[]XXWZ\ML�6Q`WV�I\�WVTa���
��N = 1242�� QV
KWUXIZQ[WV�\W���
�NWZ�_PQ\M�^W\MZ[����WZ�WTLMZ��N = 8162��
<PQ[����XWQV\�OIX�Q[�Ja�NIZ�\PM�TIZOM[\� QV�\PM�LI\I[M\� VM^MZ
M`KMMLQVO�!�XWQV\[�QV�IVa�W\PMZ�MTMK\QWV�

,M[XQ\M�\PQ[�IV\Q�6Q`WV�[MV\QUMV\� \PM�K]U]TI\Q^M�K]Z^M�WN
.QO]ZM  []OOM[\[�\PI\��!� �_I[�\PM�PQOP�XWQV\�WN �\PQ[�OMVMZ�
I\QWV¼[�XZW�,MUWKZI\QK�NMMTQVO[� 6Q`WV�_I[�QV�NIK\�I�XWX]TIZ
XZM[QLMV\�NWZ�I�\QUM� IVL�\PM�[\IZ\�WN �PQ[�ILUQVQ[\ZI\QWV�][P�
MZML� QV�ZW]OPTa����aMIZ[�WN �ITUW[\�MV\QZMTa�XZW�:MX]JTQKIV
XZM[QLMV\QIT� XMZNWZUIVKM� .W]Z�WN � \PM�VM`\�Å^M�XZM[QLMV\[
_MZM�:MX]JTQKIV[� IVL�_Q\P�I�NM_�[PWZ\�\MZU�M`KMX\QWV[� ITT
WN � \PW[M�aMIZ[�_MZM� QV� \PM�:MX]JTQKIV[¼� NI^WZ� )[� I� ZM[]T\�
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\PM�K]U]TI\Q^M�K]Z^M�NMI\]ZM[�I�[TW_�IVL�[\MILa�QVKTQVM�W^MZ
\PI\�XMZQWL� *a�\PM�\QUM�8ZM[QLMV\�+TQV\WV�KIUM�QV\W�WNÅKM
QV��!!�� \PQ[�KWPWZ\� I\����aMIZ[�WN �IOM� PIL�ZMIKPML�I�[\MILa
[\I\M�IZW]VL�\PM�VM]\ZIT�OZMa�TQVM� ;QVKM�\PMV� \PMQZ�OMVMZIT
TMIVQVO[�PI^M�JMMV�M[[MV\QITTa�VM]\ZIT� VMQ\PMZ�LMKQLMLTa�XZW�
,MUWKZI\�VWZ�XZW�:MX]JTQKIV� <PQ[� Q\�[PW]TL�JM�VW\ML� Q[
QV�KWV\ZI[\�\W�JW\P�\PM -Q[MVPW_MZ�:MX]JTQKIV[� LM[KZQJML�MIZ�
TQMZ� IVL�\PM�OMVMZI\QWV�_M�LM[KZQJM�I[ :MIOIV�+WV[MZ^I\Q^M[� \W
_PQKP�_M�\]ZV�VM`\�

:MIOIV�+WV[MZ^I\Q^M[

1\�Q[� QV�[WUM�[MV[M� I�KWQVKQLMVKM�\PI\�\PM�VM`\�OMVMZI\QWV�WN
^W\MZ[�Q[�JM[\�LM[KZQJML�Ja�\PW[M�JWZV�QV��!� � \PM�aMIZ�WN �[]KP
\]ZUWQT�IVL�KPIVOM�IUWVO�\PM�JIJa�JWWUMZ[� 7V�\PM�W\PMZ
PIVL� \PQ[�XIZ\QK]TIZ�JQZ\P�aMIZ�MV[]ZM[�VW� QVÆ]MVKM�WN � \PM
3MVVMLa�IVL�2WPV[WV�aMIZ[�WV�\PQ[�:MX]JTQKIV�KWPWZ\¼[�TWVO
\MZU�^W\QVO�XZMNMZMVKM[� ]VLMZ�\PM�UWLMT� <PMQZ�)XXZW^IT
[MZQM[�Q[�[PW_V�QV�.QO]ZM !�

.WZ� \PQ[� OMVMZI\QWV� JW\P� \PM� XWTIZQbML� 6Q`WV� XZM[Q�
LMVKa¸KPIZIK\MZQbML�Ja� aMIZ[� WN � PQOP�XWX]TIZQ\a� NWTTW_ML
Ja� \PM�LMX\P[�WN �?I\MZOI\M¸IVL� \PM�UQLLTQVO�.WZL�XZM[Q�
LMVKa�PIL� TQ\\TM� QUXIK\� <PMQZ�XWTQ\QKIT� [WKQITQbI\QWV� [MMU[
\W�PI^M�[\IZ\ML�_Q\P�8ZM[QLMV\�+IZ\MZ� 4QSM�\PW[M�JMNWZM�PQU�
PM�JMOIV�PQ[�\MZU�_Q\P�PQOP�XWX]TIZQ\a� J]\�PQ[�ZI\QVO[�Y]QKSTa
L_QVLTML�I[�IL^MZ[M�XWTQ\QKIT�M^MV\[�W^MZ\WWS�PQ[�XZM[QLMVKa�
*a�\PM�\QUM�PM�TMN\�WNÅKM� IV�MVMZOa�KZQ[Q[� [\IOÆI\QWV� IVL�\PM
1ZIV�PW[\IOM�KZQ[Q[� IUWVO�W\PMZ�M^MV\[� PIL�TMN\�PQU�QV�\PM
�����
�ZIVOM�

<PQ[� TML� QV\W�8ZM[QLMV\�:MIOIV¼[�KIUXIQOV�IVL�PQ[�WX\Q�
UQ[\QK�^Q[QWV�WN �)UMZQKI�I[�I�[PQVQVO�KQ\a�WV�I�PQTT� <PW]OP
PQ[�MIZTa�aMIZ[�_MZM�LMÅVML�Ja�I�TIKS�WN �MKWVWUQK�ZMKW^MZa
IVL�\PM�:MX]JTQKIV[¼�LMNMI\[�QV�\PM��! ��UQL\MZU�MTMK\QWV[�
:MIOIV¼[�XWX]TIZQ\a�LQXXML�JMTW_���
�NWZ�WVTa�I�ZMTI\Q^MTa
[PWZ\�XMZQWL� <PM�ZMKW^MZa�PQ\�N]TT�[_QVO�[PWZ\Ta�\PMZMIN\MZ�
IVL�:MIOIV� _PW[M�KIUXIQOV�NIUW][Ta�LMKTIZML�\PI\�Q\�_I[
¹5WZVQVO� QV�)UMZQKIº�IOIQV� _I[� ZMMTMK\ML� QV�I� TIVL[TQLM�
_QVVQVO��!�WN ����[\I\M[� <PQ[�XW_MZN]T�QUIOMZa�IVL�\PM�IX�
XIZMV\Ta�W^MZ_PMTUQVO�[]XXWZ\�WN � \PM�)UMZQKIV�XMWXTM�VW
LW]J\�PIL�I�XW_MZN]T�QUXIK\�WV�\PM�aW]VO�KWPWZ\� _PW� ��
aMIZ[�WTL�I\�\PM�\QUM� _MZM�[Y]IZMTa�QV�\PM�UQLLTM�WN �\PMQZ�XMIS
aMIZ[�WN �XWTQ\QKIT�[WKQITQbI\QWV� ,M[XQ\M�\PM�1ZIV�+WV\ZI�[KIV�
LIT�IVL�JITTWWVQVO�LMÅKQ\[�VMIZ�\PM�MVL�WN �PQ[�[MKWVL�\MZU�
:MIOIV¼[�¹:M^WT]\QWVº�MVLML�_Q\P�PQ[�XZM[QLMVKa�I\�I�� 


IXXZW^IT�ZI\QVO�

8ZM[QLMV\�*][P�1¼[�XZM[QLMVKa�[MMU[�\W�PI^M�M`\MVLML�XZW�
:MX]JTQKIV� [MV\QUMV\� QV�_Ia[� \PI\�IZM� XMZPIX[� ]VLMZM[\Q�
UI\ML�QV�\PM�KWTTMK\Q^M�X]JTQK�UMUWZa� .ZWU�I�NWZMQOV�XWTQKa
XMZ[XMK\Q^M� *][P�_I[�MVWZUW][Ta�[]KKM[[N]T� <PM�NITT�WN �\PM
*MZTQV�?ITT�IVL�\PM�MVL�WN �\PM�+WTL�?IZ�JW\P�KIUM�]VLMZ�PQ[
_I\KP� VW\�:MIOIV¼[� IVL�7XMZI\QWV�,M[MZ\�;\WZU�_I[�I�\M[�
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