
The Leap Year: Invented by the Egyptians, Implemented by Caesar, Perfected by a Pope�
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FURZV�DQG�WKH�FORFN�FKLPHV�WKH�KRXU���,PDJH�&UHGLW��&]HFK7RXULVP�FRP���RIILFLDO�WUDYHO�VLWH�RI�WKH�&]HFK�5HSXEOLF��
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2WKHUZLVH�RXU�FDOHQGDU�ZRXOG�VORZO\�VOLS�WKURXJK�WKH�VHDVRQV���
�
$�OHDS�\HDU�FRQWDLQV�RQH�H[WUD�GD\�ZKLFK�LV�DGGHG�DW�WKH�HQG�RI�)HEUXDU\�DV�)HEUXDU\�����,W�WDNHV�WKH�(DUWK������������GD\V�WR�PDNH�D�FRPSOHWH�UHYROXWLRQ�
DURXQG�WKH�VXQ��7KH�H[WUD���������GD\V�LV�URXQGHG�XS�WR�����GD\V�D�\HDU�RU�RQH�IXOO�GD\�HYHU\�IRXU�\HDUV��7KH�H[WUD�GD\�LV�DGGHG�WR�V\QFKURQL]H�WKH�\HDU�ZLWK�
WKH�VHDVRQV��%HFDXVH�WKH�����GD\V�RYHUFRUUHFWV�IRU�WKH�DFWXDO���������GD\V�WKHUH�LV�RFFDVLRQDOO\�D�IRXUWK�\HDU�WKDW�QRW�D�OHDS�\HDU���
�
7KH�DQFLHQW�(J\SWLDQV�QRWHG�WKH�\HDU�ZDV�����DQG�D�TXDUWHU�GD\V�ORQJ��$URXQG�����%�&���.LQJ�3WROHP\�,,,�SURSRVHG�DGGLQJ�DQ�H[WUD�GD\�HYHU\�IRXUWK�\HDU�WR�WKH�
FDOHQGDU��EXW��DJDLQVW�DOO�FRPPRQ�VHQVH��WKH�SULHVWV�RI�WKH�WLPH�ZHUH�RSSRVHG��VR�WKLV�GLGQ
W�KDSSHQ��
�
,Q�WKH�5RPDQ�FDOHQGDU�6HSWHPEHU��ZKLFK�FRPHV�IURP�WKH�/DWLQ�IRU�VHYHQ��ZDV�WKH�VHYHQWK�PRQWK��2FWREHU��DIWHU�WKH�/DWLQ�QXPEHU�HLJKW��ZDV�WKH�HLJKWK�PRQWK��
HWF��7KH\�WKHQ�DGGHG�-DQXDU\�DQG�)HEUXDU\�WR�WKH�HQG�RI�WKHLU�FDOHQGDU�PDNLQJ����PRQWKV��,Q����%&�-XOLXV�&DHVDU�GHYHORSHG�WKH�-XOLDQ�&DOHQGDU�ZKHUH�HYHU\�
IRXUWK�\HDU�)HEUXDU\�KDG����GD\V��$IWHU�KLV�GHDWK�WKH�ILIWK�PRQWK��4XQLWLOLXV��ZDV�UH�QDPHG�-XOLXV�LQ�KLV�KRQRU��$XJXVWXV�&DHVDU�ODWHU�FKDQJHG�WKH�VL[WK�PRQWK�
IURP�6H[WLOLXV�WR�$XJXVWXV�DQG�WRRN�DQRWKHU�GD\�IURP�SRRU�)HEUXDU\�WR�PDNH�KLV�PRQWK�DV�ORQJ�DV�-XOLXV��
�
&DHVDU
V�DVWURQRPHU��6RVLJHQHV��GHYHORSHG�WKH�-XOLDQ�FDOHQGDU�EDVHG�RQ�WKH�IDFW�WKDW�LW�WDNHV�WKH�HDUWK�����GD\V����KRXUV�����PLQXWHV�DQG����VHFRQGV�WR�
UHYROYH�DURXQG�WKH�VXQ��7KLV�WLPH�ZDV�DEEUHYLDWHG�WR���������GD\V��DQG�D�FDOHQGDU�\HDU�ZDV�GHILQHG�DV�����GD\V��ZLWK�RQH��OHDS�GD\��DGGHG�HYHU\�IRXU�\HDUV�WR�
FRPSHQVDWH�IRU�WKH�ORVW�TXDUWHU�GD\��
�
%XW�D�QDJJLQJ��DOWKRXJK�VORZ�GHYHORSLQJ��SUREOHP�DURVH����KRXUV�����PLQXWHV�DQG����VHFRQGV�LVQ
W�H[DFWO\�D�TXDUWHU�GD\��,Q�����$�'���WKH�9HQHUDEOH�%HGH��D�
PDWKHPDWLFDOO\�VNLOOHG�$QJOR�6D[RQ�PRQN��SRLQWHG�RXW�WKDW�WKH���������GD\�-XOLDQ�\HDU�ZDV����PLQXWHV�����VHFRQGV�WRR�ORQJ��%XW�VLQFH�WKH�HUURU�DGGHG�XS�VR�
VORZO\��WKH�FDOHQGDU�IHOO�RXW�RI�V\QF�ZLWK�WKH�VXQ�E\�RQO\�D�GD\�HYHU\�����\HDUV��QR�RQH�GLG�DQ\WKLQJ�DERXW�LW���
�
1RZ��IDVW�IRUZDUG�WR������ZKHQ�.LQJ�&KDUOHV�,;�RI�)UDQFH�GHFLGHG�WKDW�WKH�\HDU�VKRXOG�EHJLQ�QHDU�WKH�FHOHEUDWLRQ�RI�WKH�ELUWK�RI�&KULVW��6R�KH�FKDQJHG�WKH�
EHJLQQLQJ�RI�WKH�\HDU�IURP�0DUFK�WR�-DQXDU\��1RZ��6HSWHPEHU��QDPHG�DIWHU�WKH�/DWLQ�QXPEHU�VHYHQ��EHFDPH�WKH�QLQWK�PRQWK��HWF��
�
:LWK�DQ�H[WUD�GD\�DGGHG�IRU�D�OHDS�\HDU�HYHU\�IRXUWK�\HDU��WKH�DYHUDJH�OHQJWK�RI�WKH�FDOHQGDU�ZDV����������GD\V�ORQJ��7KDW¶V�DQ�HUURU�RI��������GD\V�SHU�\HDU��
%\������WKLV�DPRXQWHG�WR�DQ�HUURU�RI�WHQ�ZKROH�GD\V�DQG�3RSH�*UHJRU\�;,,,�VHW�XS�E\�GHFUHH�ZKDW�ZH�QRZ�NQRZ�DV�WKH�*UHJRULDQ�&DOHQGDU��+HUH�DUH�KLV�UXOHV�
IRU�OHDS�\HDU��
�
��<HDUV�HYHQO\�GLYLVLEOH�E\���DUH�OHDS�\HDUV�XQOHVV�WKH\�DUH�FHQWXU\�\HDUV��L�H���\HDUV�HYHQO\�GLYLVLEOH�E\������
�
��&HQWXU\�\HDUV�DUH�QRW�OHDS�\HDUV�XQOHVV�WKH\�DUH�HYHQO\�GLYLVLEOH�E\������
�
��<HDUV�HYHQO\�GLYLVLEOH�E\�����DUH�OHDS�\HDUV��
�
%DVHG�XSRQ�WKLV�IRUPXOD�������ZDV�QRW�D�OHDS�\HDU�EXW�WKH�\HDU������ZDV�D�OHDS�\HDU�HYHQ�WKRXJK�LW�ZDV�GLYLVLEOH�E\������7KH�QH[W�\HDU�GLYLVLEOH�E\�IRXU�WKDW�
ZLOO�QRW�EH�D�OHDS�\HDU�LV�WKH�\HDU�������$QG������LV�D�OHDS�\HDU�VLQFH�LW�LV�HYHQO\�GLYLVLEOH�E\���DQG�LV�QRW�D�FHQWXU\�\HDU��
�
3RSH�*UHJRU\�;,,
V�FDOHQGDU��NQRZQ�DV�WKH�*UHJRULDQ�FDOHQGDU��QRZ�KDQJV�RQ�PRVW�RI�RXU�ZDOOV���7KDW�LV�WKH�*UHJRULDQ�&DOHQGDU�WKDW�ZH�XVH�WRGD\��,W�LV�DFFXUDWH�
WR�WKH�GD\�IRU�������\HDUV��:H
UH�QRW�OLNHO\�WR�VHH�LW�UHIRUPHG�DQ\�WLPH�VRRQ��VD\V�(G�0XUSK\��
�
+RZHYHU��LW�ZDVQ
W�DV�SRSXODU�ZKHQ�LW�ZDV�ILUVW�GHYHORSHG��$OWKRXJK�PRVW�5RPDQ�&DWKROLF�FRXQWULHV�DGRSWHG�LW�DW�RQFH�EHFDXVH�LW�UHFDOLEUDWHG�WKH�EHJLQQLQJ�RI�
VSULQJ�DQG�UHVWRUHG�(DVWHU�WR�LWV�SURSHU�WLPH��3URWHVWDQW�FRXQWULHV�GLGQ
W�PDNH�WKH�FKDQJH�IRU�����\HDUV��(QJODQG�UHVLVWHG�WKH�VZLWFK�XQWLO�������,W�ZDVQ¶W�XQWLO�
6HSWHPEHU���������WKDW�WKRVH�FRXQWULHV��LQFOXGLQJ�WKH�$PHULFDQ�FRORQLHV��FKDQJHG�IURP�WKH�DQFLHQW�-XOLDQ�FDOHQGDU�WR�WKH�*UHJRULDQ�&DOHQGDU��
�
(YHQ�WKRXJK�WKH�VLPSOH�OHDS�\HDU�DSSURDFK�VROYHV�PRVW�RI�WKH�SUREOHPV�RI�NHHSLQJ�DUWLILFLDO�FDOHQGDUV�DOLJQHG�ZLWK�ZKDW�WKH�(DUWK�DFWXDOO\�GRHV�LQ�LWV�RUELW�
DURXQG�WKH�VXQ��WKH�(DUWK
V�RUELWDO�EHKDYLRUV�DUH�UHVSRQVLEOH�IRU�PRUH�WKDQ�MXVW�SUHVHQWLQJ�XV�ZLWK�D�OHDS�\HDU�HYHU\�IRXU�\HDUV��$FFRUGLQJ�WR�0LFKDHO�(��
:\VHVVLRQ��3K�'���$VVRFLDWH�3URIHVVRU�RI�(DUWK�DQG�3ODQHWDU\�6FLHQFHV�DW�:DVKLQJWRQ�8QLYHUVLW\�LQ�6W��/RXLV��SDUDPHWHUV�VXFK�DV�SODQHWDU\�JUDYLWDWLRQDO�
DWWUDFWLRQV��WKH�(DUWK
V�HOOLSWLFDO�RUELW�DURXQG�WKH�VXQ��DQG�WKH�GHJUHH�RI�WLOW�RI�RXU�SODQHW
V�D[LV�ZLWK�UHVSHFW�WR�LWV�SDWK�DURXQG�WKH�VXQ��DOVR�KDYH�LPSOLFDWLRQV�IRU�
FOLPDWH�FKDQJH�DQG�WKH�DGYHQW�RI�LFH�DJHV��
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�
3HRSOH�RIWHQ�WKLQN�RI�RUELWV�DV�FLUFXODU��EXW�WKH\
UH�QRW�WKDW�VPRRWK�DQG�VLPSOH��7KH\�DUH�RIWHQ�D�OHVV�WKDQ�SHUIHFW�HFFHQWULF�FLUFOH���
�
�$OO�SODQHWV�WUDYHO�LQ�DQ�HOOLSVH�DURXQG�WKH�VXQ��EXW�WKH�VKDSH�RI�WKDW�HOOLSVH�RVFLOODWHV���KH�H[SODLQV���:KHQ�WKH�(DUWK
V�RUELW�LV�PRUH�HOOLSWLFDO��WKH�SODQHW�VSHQGV�
PRUH�WLPH�IDUWKHU�DZD\�IURP�WKH�VXQ��DQG�WKH�(DUWK�JHWV�OHVV�VXQOLJKW�RYHU�WKH�FRXUVH�RI�WKH�\HDU��7KHVH�SHULRGV�RI�PRUH�HOOLSWLFDO�RUELWV�DUH�VHSDUDWHG�E\�DERXW�
��������\HDUV��,FH�DJHV�RFFXU�DERXW�HYHU\���������\HDUV��DQG�WKH\�OLQH�XS�H[DFWO\�ZLWK�WKLV�FKDQJH�LQ�WKH�(DUWK
V�HOOLSWLFDO�VKDSH����
�
7KH�SXUSRVH�RI�WKH�OHDS�\HDU�LV�WR�NHHS�RXU�DUWLILFLDO�FDOHQGDUV�DOLJQHG�ZLWK�ZKDW�WKH�(DUWK�DFWXDOO\�GRHV�LQ�LWV�RUELW�DURXQG�WKH�VXQ�DQG�WR�HQVXUH�WKDW�URXJKO\�DW�
QRRQ�RQ�WKH�ZLQWHU�VROVWLFH��'HF������HDFK�\HDU��WKH�VDPH�SRLQW�RQ�WKH�(DUWK�LV�WLOWHG�WRZDUG�WKH�VXQ���
�
$�OHDS�VHFRQG�LV�D�VHFRQG�DGGHG�WR�&RRUGLQDWHG�8QLYHUVDO�7LPH��87&��WR�PDNH�LW�DJUHH�ZLWK�DVWURQRPLFDO�WLPH�WR�ZLWKLQ�����VHFRQG��87&�LV�DQ�DWRPLF�WLPH�VFDOH��
EDVHG�RQ�WKH�SHUIRUPDQFH�RI�DWRPLF�FORFNV��$VWURQRPLFDO�WLPH�LV�EDVHG�RQ�WKH�UDWH�RI�URWDWLRQ�RI�WKH�HDUWK��6LQFH�DWRPLF�FORFNV�DUH�PRUH�VWDEOH�WKDQ�WKH�UDWH�DW�
ZKLFK�WKH�HDUWK�URWDWHV��OHDS�VHFRQGV�DUH�QHHGHG�WR�NHHS�WKH�WZR�WLPH�VFDOHV�LQ�DJUHHPHQW���
�
7KH�ILUVW�OHDS�VHFRQG�ZDV�DGGHG�RQ�-XQH�����������6LQFH�WKHQ��WKH\�KDYH�RFFXUUHG�DW�DQ�DYHUDJH�UDWH�RI�OHVV�WKDQ�RQH�SHU�\HDU��
�
�
)RU�PRUH�LQIRUPDWLRQ��
�
KWWS���ZZZ�ZZX�HGX�GHSWV�VN\ZLVH�OHDS\HDU�KWPO�
�
KWWS���ZZZ�YLUJLQLD�HGX�XYDWRGD\�QHZV5HOHDVH�SKS"LG �����
�
KWWS���ZZZ�SDUL�HGX�DERXWBSDUL�DVWUR�OHDS�\HDU������
�
KWWS���ZZZ�IDLUID[FRXQW\�JRY�OLEUDU\�LQIRUPDWLRQ�HYHQWV�OHDS\HDU�KWP�
�
KWWS���ZZZ�JL�DODVND�HGX�6FLHQFH)RUXP�$6)��������KWPO�
�
KWWS���QHZV�LQIR�ZXVWO�HGX�WLSV�SDJH�QRUPDO�������KWPO�
�
KWWS���ZZZ�EX�HGX�WRGD\������������ZKDW�V�OHDS�\HDU�DQ\ZD\�
�
KWWS���WI�QLVW�JRY�JHQHUDO�OHDSV�KWP�
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