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� 2YHUYLHZ�2I�*UDSKLFV
&DSDELOLWLHV�LQ
6$6��6RIWZDUH

/D\LQJ�WKH�)RXQGDWLRQ

��� ,QWURGXFWLRQ
��� %DVH�3URGXFW�*UDSKLFV
���� 6$6�*5$3+�*UDSKLFV
��� *UDSKLFV�2SWLRQV�IRU�6$6�*5$3+

��� ,QWURGXFWLRQ

6HYHUDO�6$6�VRIWZDUH�SURGXFWV�FRQWDLQ�SURFHGXUHV�FDSDEOH�RI
JHQHUDWLQJ�SORWV���7KLV�FKDSWHU�JLYHV�\RX�VRPH�EDVLF
LQIRUPDWLRQ�DERXW�EDVH�6$6�DQG�6$6�*5$3+�JUDSKLFV
FDSDELOLWLHV��

:KLOH�6$6�*5$3+�VRIWZDUH�FRQWDLQV�WKH�WRROV�DQG�IOH[LELOLW\
WR�SURGXFH�KLJK�UHVROXWLRQ��SUHVHQWDWLRQ�TXDOLW\�JUDSKV��WKH
FDSDELOLWLHV�RI�WKH�SURFHGXUHV�LQ�WKH�EDVH�SURGXFW�DUH�QRW
QHDUO\�DV�VRSKLVWLFDWHG����1HYHUWKHOHVV��JUDSKV�SURGXFHG
ZLWK�WKH�EDVH�SURGXFW�KDYH�VHYHUDO�DGYDQWDJHV��DQG�WKH
JUDSKLFV�SURFHGXUHV�IURP�ERWK�SURGXFWV�GHVHUYH
FRQVLGHUDWLRQ�

��� %DVH�3URGXFW�*UDSKLFV

:LWK�WKH�H[FHSWLRQ�RI�6$6�*5$3+��6$6�,16,*+7��6$6�/$%�
6$6�25��DQG�6$6�4&�VRIWZDUH��WKH�SORWV�DQG�FKDUWV�SURGXFHG
E\�6$6�DUH�GHVLJQHG�WR�EH�SULQWHG�RQ�D�OLQH�RU�LPSDFW
SULQWHU�DQG��WKHUHIRUH��KDYH�ORZ�UHVROXWLRQ����7KLV�FDQ�EH
DQ�DGYDQWDJH�ZKHQ�KLJK�UHVROXWLRQ�SORWV�DUH�QRW�UHTXLUHG�
EHFDXVH�SORWV�JHQHUDWHG�WKURXJK�WKH�EDVH�SURGXFW�DUH



JHQHUDOO\�HDV\�DQG�TXLFN�WR�SURGXFH��GR�QRW�UHTXLUH�D
JUDSKLF�FDSDEOH�SULQWHU��FDQ�EH�SULQWHG�IDVWHU��DQG�FDQ�EH
VWRUHG�LQ�VPDOOHU��PRUH�HDVLO\�DFFHVVHG�ILOHV�
7KH�SORWV�DQG�FKDUWV�JHQHUDWHG�IURP�SURFHGXUHV�LQ�SURGXFWV
VXFK�DV�EDVH�6$6�W\SLFDOO\�KDYH�IURP����WR�����KRUL]RQWDO
SORW�SRVLWLRQV�DQG�IURP����WR����YHUWLFDO�SRVLWLRQV���7KHVH
ORZ�UHVROXWLRQ�SORWV�DUH�RIWHQ�XQDEOH�WR�GUDZ�VWUDLJKW�RU
FXUYHG�OLQHV�RU�URXQG�FLUFOHV��DQG�\RX�KDYH�YHU\�OLWWOH
FRQWURO�RYHU�IRQW�DQG�FRORU�VHOHFWLRQ�

<RX�FDQ�XVH�WKHVH�SURFHGXUHV�LQ�WKH�EDVH�SURGXFW�WR�JHQHUDWH
SORWV�DQG�JUDSKV�RI�GDWD�

&+$57 SURGXFHV�KLVWRJUDPV�DQG�SLH��EORFN��DQG�VWDU
FKDUWV�

3/27� LV�XVHG�WR�JHQHUDWH�VFDWWHU�SORWV�RI�WZR�RU
PRUH�YDULDEOHV�

7,0(3/27 FUHDWHV�REVHUYDWLRQ�VSHFLILF�SORWV�RI
VHTXHQFH�GDWD�

81,9$5,$7( SURGXFHV�SUREDELOLW\��VWHP�DQG�OHDI��ER[��DQG
VFKHPDWLF�SORWV�

&$/(1'$5� GLVSOD\V�GDWD�IURP�D�6$6�GDWD�VHW�LQ�WKH�IRUP
RI�D�PRQWKO\�FDOHQGDU�

$OWKRXJK�EDVH�SURGXFW�JUDSKV�DUH�QRW�LQWHQGHG�WR�VHUYH�DV
UHSRUW�TXDOLW\�JUDSKV��WKH\�GR�KDYH�GLVWLQFW�DGYDQWDJHV�DQG
DUH�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�&KDSWHU����³3ORWWLQJ�ZLWKRXW
6$6�*5$3+�6RIWZDUH�´

��� 6$6�*5$3+�*UDSKLFV

6$6�*5$3+�SURYLGHV�\RX�WKH�IOH[LELOLW\�WR�JHQHUDWH�FXVWRP�
GHVLJQHG��SUHVHQWDWLRQ�TXDOLW\�JUDSKV���7KLV�IOH[LELOLW\��RI
FRXUVH��DGGV�FRPSOH[LW\�ERWK�LQ�SURJUDPPLQJ�DQG�LQ
KDUGZDUH�VRIWZDUH�UHTXLUHPHQWV���2QFH�PDVWHUHG��WKH
FDSDELOLWLHV�RI�WKH�V\VWHP�DUH�H[WHQVLYH�

7KH�JHQHUDWLRQ�RI�JUDSKV�XVLQJ�6$6�*5$3+�PD\�LQFUHDVH�WKH
WLPH�WR�FUHDWH�WKH�6$6�FRGH��DQG�ZLOO�DOPRVW�FHUWDLQO\
LQFUHDVH�WKH�SURGXFWLRQ�WLPH�RI�LQGLYLGXDO�JUDSKV�DQG
FKDUWV���7KHUH�DUH�WZR�PDMRU�DGYDQWDJHV�RI�JUDSKV�FUHDWHG�E\



��

6$6�*5$3+�WKDW�MXVWLI\�WKLV�LQYHVWPHQW�RI�WLPH���)LUVW�\RX
FDQ�FXVWRPL]H�JUDSKV�FUHDWHG�E\�6$6�*5$3+�WR�FRQYH\�VSHFLILF
LQIRUPDWLRQ�XVLQJ�DOPRVW�DQ\�IRUPDW�DQG�FRORU�VFKHPH�DOORZHG
E\�\RXU�KDUGZDUH���6HFRQG��\RXU�SURJUDP�FDQ�EH�ZULWWHQ�WR
DOORZ�WKH�DWWULEXWHV�RI�WKH�JUDSK�WR�GHSHQG�RQ�WKH�GDWD�
*UDSKV�JHQHUDWHG�ZLWK�6$6�*5$3+�FDQ�LQFOXGH�DOO�RI�WKH
QHFHVVDU\�HOHPHQWV�UHTXLUHG�IRU�SUHVHQWDWLRQ�TXDOLW\�JUDSKV�
�,W�LV�SRVVLEOH�WR�PDQLSXODWH�DOO�DVSHFWV�RI�WKH�JUDSK�WR
FUHDWH�JUDSKV�WKDW�ZLOO�VXLW�DQ\�SUHVHQWDWLRQ��

7KH�WHUP�SUHVHQWDWLRQ�TXDOLW\�LPSOLHV�WKDW�WKH�GHYHORSHU�KDV
FRQWURO�RYHU�PRVW��LI�QRW�DOO��DVSHFWV�RI�WKH�VHWXS�RI�WKH
JUDSK���6$6�*5$3+�DOORZV�HDFK�RI�WKH�IROORZLQJ�

� )217�FUHDWLRQ��FRQWURO��DQG�VHOHFWLRQ

� 7,7/(�SODFHPHQW�DQG�DWWULEXWHV

� /,1(��3$77(51��DQG�6<0%2/�VHOHFWLRQ��SODFHPHQW��DQG
DWWULEXWHV

� $;,6�DQG�/(*(1'�GHVLJQ��SODFHPHQW��DQG�DWWULEXWHV

� JUDSKLF�SDJH�OD\RXW�GHVLJQ�DQG�FRQWURO�

8QOLNH�PDQ\�RWKHU�JUDSKLFV�SDFNDJHV��6$6�*5$3+�FDQ�EH�UXQ�LQ
EDWFK�PRGH�ZLWK�WKH�GDWD�GHILQLQJ�PDQ\�RI�WKH�JUDSKLF
V
DWWULEXWHV���7KLV�LV�D�PDMRU�VWUHQJWK�RI�6$6�*5$3+���6HYHUDO
JUDSKLFV�SDFNDJHV�HQDEOH�WKH�XVHU�WR�FUHDWH�YHU\�QLFH
JUDSKV���RQH�DW�D�WLPH���,W�LV�QRW�XQXVXDO�WR�QHHG�D�VHULHV
RI�JUDSKV�ZKHUH�DOO�DUH�VLPLODU��EXW�HDFK�LV�EDVHG�RQ
VOLJKWO\�GLIIHUHQW�GDWD��&UHDWLQJ�VXFK�D�VHULHV�RI�JUDSKV�LV
HDV\�LQ�6$6�*5$3+�DQG�LV�LPSRVVLEOH�LQ�PDQ\�RWKHU�SDFNDJHV�

7KH�GDWD�FDQ�GHILQH�WKH�WLWOHV�DQG�D[HV�DV�ZHOO�DV�WKH�SORW
V\PEROV���7KH�$1127$7(�IDFLOLW\��DQ�LQWHJUDO�SRUWLRQ�RI
6$6�*5$3+�WKDW�LV�QRW�GLVFXVVHG�LQ�WKLV�ERRN��LV�HVSHFLDOO\
XVHIXO�ZKHQ�WKH�SURJUDPPHU�ZLVKHV�WR�EDVH�WKH�V\PEROV�
ODEHOV��DQG�WLWOHV�RQ�SDUDPHWHU�YDOXHV�FRQWDLQHG�LQ�WKH
GDWD�

��� *UDSKLFV�2SWLRQV�IRU�6$6�*5$3+

7KH�JUDSKLFV�HQYLURQPHQW�LV�VHW�XS�DQG�FRQWUROOHG�E\
JUDSKLFV�RSWLRQV�LQ�PXFK�WKH�VDPH�ZD\�DV�RSWLRQV�DUH�XVHG�LQ



��&KDSWHU��

WKH�EDVH�SURGXFW���6$6�*5$3+�RSWLRQV��*237,216��DUH
GHVFULEHG�LQ�6$6�*5$3+�6RIWZDUH��5HIHUHQFH��9HUVLRQ����)LUVW
(GLWLRQ��9ROXPH���DQG�9ROXPH���DQG�WR�VRPH�H[WHQW�LQ
6$6�*5$3+�6RIWZDUH��8VDJH��9HUVLRQ����)LUVW�(GLWLRQ��

0RVW�RI�WKH�ILJXUHV�LQ�WKLV�ERRN�ZHUH�JHQHUDWHG�XVLQJ
'(9,&( +3����$��8QOHVV�\RX�XVH�WKH�VDPH�GHYLFH��\RX�QHHG�WR
FKDQJH�WKLV�RSWLRQ�ZKHQ�\RX�H[HFXWH�WKH�SURJUDPV�LQ�$SSHQGL[
%���5HPHPEHU��ZH�XVHG�5HOHDVH������RI�WKH�6$6�6\VWHP�XQGHU
WKH�:LQGRZV�HQYLURQPHQW�WR�JHQHUDWH�DQG�WHVW�WKH�H[DPSOHV�LQ
WKLV�ERRN��7KHUHIRUH�WKH�IRUP�RI�WKH�ILOH�QDPH�GHVLJQDWLRQ
PD\�EH�VRPHZKDW�GLIIHUHQW�IRU�\RXU�V\VWHP���$OVR��LI�WKH
JUDSK�LV�VHQW�GLUHFWO\�WR�WKH�SORWWHU�WKH�),/(1$0(�VWDWHPHQW
DQG�WKH�*6)1$0( �DQG�*6)02'( �RSWLRQV�PD\�QRW�EH�QHHGHG�

7KH�RSWLRQV�SUHVHQWHG�LQ�WKH�IROORZLQJ�VHFWLRQV�DUH�RIWHQ
HLWKHU�XQGHU�XWLOL]HG�RU�XVHG�LPSURSHUO\�

025(�,1)250$7,21�
6$6�*5$3+�6RIWZDUH��5HIHUHQFH��SS�����������7KH

*237,216�VWDWHPHQW�LV�FRYHUHG�LQ�&KDSWHU����
6$6�*5$3+�6RIWZDUH��8VDJH���9DULRXV�*237,216�DUH�XVHG

LQ�H[DPSOHV�WKURXJKRXW�WKH�ERRN�

����� &KHFNLQJ�WKH�*237,216�XVLQJ�WKH�*7(67,7
SURFHGXUH

7KH�FXUUHQW�VHWWLQJV�IRU�WKH�JUDSKLFV
RSWLRQV��HVSHFLDOO\�WKRVH�WKDW�GHSHQG�RQ
WKH�FXUUHQW�JUDSKLFV�GHYLFH��DUH�RIWHQ
QRW�LPPHGLDWHO\�REYLRXV���<RX�PD\�QHHG�WR
GHWHUPLQH�WKH�FXUUHQW�VHWWLQJV�DQG�WKHLU
HIIHFW�RQ�WKH�JUDSKV�SURGXFHG�RQ�WKH
VSHFLILHG�GHYLFH���%HFDXVH�\RX��QHHG�WR
GHWHUPLQH�WKHVH�YDOXHV�IRU�VHYHUDO�RI�WKH

H[DPSOHV�LQ�WKLV�ERRN��LW�LV�IRUWXQDWH�WKDW�\RX�FDQ�XVH
WKH�*7(67,7�SURFHGXUH�WR�TXLFNO\�FKHFN�WKH�FXUUHQW�*237,21
VHWWLQJV�DQG�WKHLU�HIIHFWV��

7KH�IROORZLQJ�FRGH��ZKLFK�SURGXFHV�)LJXUH������D��XVHV�352&
*7(67,7�WR�GHPRQVWUDWH�WKH�HIIHFWV�RI�WKH�FXUUHQW�VHW�RI
JUDSKLFV�RSWLRQV�

GOPTIONS DEVICE=hp7475a;

proc gtestit pic=1;
run;



2YHUYLHZ�RI�*UDSKLFV�&DSDELOLWLHV�LQ�6$6�6RIWZDUH��

7KH�VSHFLILF�UHVXOWV�RI�352&�*7(67,7�GHSHQG�RQ�WKH�JUDSKLFV
GHYLFH�DV�ZHOO�DV�WKH�V\VWHP�RSWLRQV�FXUUHQWO\�LQ�HIIHFW��
0RVW�RI�WKH�ILJXUHV�LQ�WKLV�ERRN�ZHUH�JHQHUDWHG�XVLQJ
'(9,&( +3����$��\RXU�352&�*7(67,7�UHVXOWV�ZLOO�GLIIHU�IURP
WKHVH��XQOHVV�\RX�XVH�WKH�VDPH�GULYHU�



��&KDSWHU��

)LJXUH������D�LV�WKH�ILUVW�RI�WKUHH�SRVVLEOH�JUDSKV�WKDW�FDQ
EH�JHQHUDWHG�XVLQJ�352&�*7(67,7���$OO�RI�WKH�ILJXUHV
SURGXFHG�IRU�WKLV�ERRN�DUH�UHSURGXFHG�LQ�EODFN�DQG�ZKLWH
HYHQ�WKRXJK�WKH�RULJLQDO�FRGH�PD\�KDYH�SURGXFHG�D�JUDSK
FRQWDLQLQJ�FRORU���6RPH�RI�WKHVH�FRORUV�GR�QRW�VKRZ�XS�ZKHQ
WKH\�DUH�FRQYHUWHG�WR�EODFN�DQG�ZKLWH�JUDSKV���&RQVHTXHQWO\�
\RXU�JUDSKV�PD\�YDU\
IURP�VRPH�RI�WKH�ILJXUHV�VKRZQ�

0XFK�RI�WKH�VDPH�LQIRUPDWLRQ�WKDW�LV�VKRZQ�LQ�WKH�JUDSK
SURGXFHG�E\�*7(67,7�LV�DOVR�ZULWWHQ�WR�WKH�ORJ��)LJXUH
�����E��



2YHUYLHZ�RI�*UDSKLFV�&DSDELOLWLHV�LQ�6$6�6RIWZDUH��

,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH
*7(67,7�YDOXHV�VKRZQ�LQ�)LJXUHV������D��DQG�������E��DQG
VHOHFWHG�*237,216���7KHVH�UHODWLRQVKLSV�DUH�GHWDLOHG�LQ
6$6�*5$3+�6RIWZDUH��5HIHUHQFH�LQ�WKH�FKDSWHU�RQ�*7(67,7��DQG
VRPH�RI�WKHVH�YDOXHV�DUH�DOVR�GLVFXVVHG�LQ�WKH�IROORZLQJ
VHFWLRQV�LQ�WKLV�ERRN�

025(�,1)250$7,21�
6$6�*5$3+�6RIWZDUH��5HIHUHQFH��&KDSWHU������'LVFXVVLRQ

DQG�UHIHUHQFH�IRU�352&�*7(67,7�

����� &KRRVLQJ�EHWZHHQ�+6,=(�	�96,=(�DQG�+326�	
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6HYHUDO�IDFWRUV�GHWHUPLQH�WKH�VL]H�RI�D
JUDSK�DQG�WKH�VL]H�RI�WKH�OHWWHUV�DQG
QXPEHUV�RQ�LW���$Q\�JLYHQ�GHYLFH�GULYHU
KDV�D�PD[LPXP�YHUWLFDO�DQG�KRUL]RQWDO
VL]H��WKDW�LV�VWRUHG�DV�SDUW�RI�WKDW
GULYHU
V�GHILQLWLRQ��ZKLFK�LV�FRQWUROOHG

WKURXJK�352&�*'(9,&(���
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��&KDSWHU��

*LYHQ�WKH�KDUGZDUH�FRQVWUDLQWV��\RX�FDQ�DOVR�GHILQH�D�SORW
VL]H���8VXDOO\��WKH�SORW�VL]H�LV�WKH�VDPH�DV�WKH�KDUGZDUH
PD[LPXP���+RZHYHU��WKH�VL]H�FDQ�EH�FKDQJHG�E\�XVLQJ�WKH
+6,=(��KRUL]RQWDO�VL]H��DQG�96,=(��YHUWLFDO�VL]H��JUDSKLFV
RSWLRQV���7KH�XQLWV�IRU�WKHVH�RSWLRQV�DUH�XVXDOO\�LQFKHV�EXW
FDQ�DOVR�EH�FHQWLPHWHUV�
7KH�GHIDXOW�VL]H�IRU�OHWWHUV�DQG�QXPEHUV��K ���LV�EDVHG�RQ
FHOO�VL]H��ZKLFK�LV�D�IDFWRU�RI�WKH�QXPEHU�RI�YHUWLFDO�DQG
KRUL]RQWDO�FHOO�SRVLWLRQV�DYDLODEOH�IRU�WKH�JLYHQ�+6,=(�DQG
96,=(�RSWLRQV���7KH�GHIDXOW�YDULHV�IRU�GLIIHUHQW�GHYLFHV�EXW
FDQ�EH�FKDQJHG�E\�XVLQJ�WKH�JUDSKLFV�RSWLRQV�+326��QXPEHU�RI
FHOOV�KRUL]RQWDOO\��DQG�9326��QXPEHU�RI�FHOOV�YHUWLFDOO\��

7KH�GHIDXOW�VL]HV�DUH�XVXDOO\��VXIILFLHQW��EXW�DQ
XQGHUVWDQGLQJ�RI�KRZ�DQG�ZKHQ�WR�FKDQJH�WKHVH�RSWLRQV�FDQ�EH
XVHIXO���5HVL]LQJ�D�JUDSK�EHFRPHV�LPSRUWDQW�ZKHQ

q D�VPDOOHU�SK\VLFDO�VL]H�LV�GHVLUHG

q JUDSKV�DUH�WUXQFDWHG�ZKHQ�LPSRUWHG�LQWR�D�ZRUG
SURFHVVRU

q WKH�SORW�GHYLFH�KDV�LQVXIILFLHQW�PHPRU\�WR�SORW�WKH
HQWLUH�JUDSK�

6L]LQJ�D�JUDSK�WR�ILW�ZLWKLQ�VSHFLILHG�FRQVWUDLQWV�LV
FRPPRQ���:KHQ�+6,=(�DQG�96,=(�DUH�UHGXFHG�DQG�WKH�QXPEHU�RI
FKDUDFWHU�SRVLWLRQV��9326�DQG�+326��VWD\V�FRQVWDQW��WKH
LQGLYLGXDO�VL]H�RI�D�FKDUDFWHU�FHOO�LV�UHGXFHG��K ��FUHDWHV
D�VPDOOHU�FKDUDFWHU����)RU�D�FRQVWDQW�+6,=(�DQG�96,=(��WKH
FHOO�VL]H�FDQ�WKHQ�EH�LQFUHDVHG�E\�GHFUHDVLQJ�WKH�QXPEHU�RI
YHUWLFDO�DQG�KRUL]RQWDO�SRVLWLRQV��9326�DQG�+326����$OWKRXJK
LW�LV�XVXDOO\�PRUH�HIILFLHQW�WR�LQFUHDVH�WKH�VL]H�RI�OHWWHUV
DQG�V\PEROV�E\�XVLQJ�WKH�+7(;7 �RSWLRQ�RU�WKH�+(,*+7 �RSWLRQ



2YHUYLHZ�RI�*UDSKLFV�&DSDELOLWLHV�LQ�6$6�6RIWZDUH��

LQ�WKH�7,7/(��)227127(��$;,6��DQG�/$%(/�VWDWHPHQWV��WKHUH
DUH�WLPHV�ZKHQ�LW�LV�QHFHVVDU\�WR�PDNH�FKDQJHV�LQ�WKHVH
RSWLRQV�

�7KH�352&�*7(67,7�UHVXOWV�LQ�WKH�SUHYLRXV�VHFWLRQ��)LJXUHV
�����D�DQG������E��VKRZ�WKH�GHIDXOW�YDOXHV�IRU�WKH�+3����$
GHYLFH���9326�LV�WKH�QXPEHU�RI�URZV�DQG�LV�VLJQLILHG�E\�5
�LQ�WKLV�FDVH�������7KH�QXPEHU�RI�FROXPQV��+326��LV
GHVLJQDWHG�E\�&��LQ�WKLV�FDVH�������

<RX�FDQ�GRXEOH�WKH�FHOO�VL]H�E\�KDOYLQJ�WKH�QXPEHU�RI
SRVLWLRQV��FHOOV��LQ�ERWK�GLUHFWLRQV��DV�VKRZQ��LQ�WKH
IROORZLQJ�*237,216�VWDWHPHQW�

goptions hpos=50 vpos=20;
proc gtestit pic=1;
run;

7KH�UHVXOWLQJ�JUDSK��)LJXUH��������FRQWDLQV�PRVW�RI�WKH�VDPH
LQIRUPDWLRQ�DV�WKH�SUHYLRXV�*7(67,7��+RZHYHU��WKH
OHWWHUV�DQG�ILJXUHV�DUH�ODUJHU��DQG�VRPH�LQIRUPDWLRQ�LV
ORVW� :KHQ�FKDQJLQJ�WKH�FHOO�VL]H�E\�XVLQJ�HLWKHU
+6,=(�DQG�96,=(�RU�+326�DQG�9326��LW�LV�XVXDOO\



���&KDSWHU��

DGYLVDEOH�WR�FKDQJH�WKH�YHUWLFDO�DQG�KRUL]RQWDO�RSWLRQV
SURSRUWLRQDWHO\��,I�WKH�FKDQJH�LV�QRW�SURSRUWLRQDO��WKH
FHOO�EHFRPHV�GLVWRUWHG�DQG�FKDUDFWHUV�IRUPHG�E\
KDUGZDUH�RU�VLPXODWHG�KDUGZDUH�IRQWV�FDQ�EH�VKDSHG
LQFRUUHFWO\��

025(�,1)250$7,21�
6$6�*5$3+�6RIWZDUH��5HIHUHQFH��SS���������&HOO�VL]H�LV

GLVFXVVHG�IXUWKHU�LQ�WKH�VHFWLRQ��o'HILQLQJ�WKH
*UDSKLFV�2XWSXW�$UHD�p

6$6�*5$3+�6RIWZDUH��8VDJH��SS�����������([DPSOH�DQG
GLVFXVVLRQ�RI�WKH�XVH�RI�+326 �DQG�9326 �

6((�$/62�
6HFWLRQ���������8VHV�LQFUHDVHG�+326�DQG�9326�YDOXHV�WR

ILW�D�ODUJH�EORFN�FKDUW�

����� 8VLQJ�+326�DQG�9326

,QFUHDVLQJ�WKH�+326�DQG�9326�YDOXHV�GHFUHDVHV�WKH�FHOO�VL]H
DQG�HIIHFWLYHO\�FUHDWHV�PRUH�VSDFH�WR�FUHDWH�D�JUDSK�E\
GHFUHDVLQJ�WKH�VL]H�RI�HDFK�LQGLYLGXDO�FKDUDFWHU�DQG�V\PERO�
�:KHQ�ILWWLQJ�D�EORFN�FKDUW�ZLWK�D�ODUJH�QXPEHU�RI�FHOOV�RU
D�VFDWWHU�SORW��ZLWK�RQH�RU�ERWK�D[HV�FRQWUROOHG�E\�WKH
25'(5 �RSWLRQ�ZLWK�VHYHUDO�OHYHOV��LW�LV�QRW�XQXVXDO�WR
UHFHLYH�DQ�HUURU�PHVVDJH�VXFK�DV��oYHUWLFDO



2YHUYLHZ�RI�*UDSKLFV�&DSDELOLWLHV�LQ�6$6�6RIWZDUH���

D[LV�FDQQRW�EH�ILW�DV�VSHFLILHG�p��7KLV�RFFXUV�ZKHQ�PRUH
YHUWLFDO��RU�KRUL]RQWDO��FKDUDFWHU�SRVLWLRQV�DUH�QHHGHG�WKDQ
DUH�DYDLODEOH�

7KH�IROORZLQJ�FRGH�DWWHPSWV�WR�FUHDWH�D�EORFN�FKDUW���7KH
YDULDEOH�0217+�KDV����YDOXHV��ZKLFK�FUHDWHV�D�ZLGH�FKDUW�

proc gchart data=vol1.ca88air;
title1 h=4 ’Block Chart of Average Carbon Monoxide’;
footnote j=l h=4 f=simplex ’Figure 1.4.3a’;
block month / sumvar=co type=mean
              group=station discrete;
run;

7KH�EORFN�FKDUW�LV�QRW�FUHDWHG��DQG�WKH�IROORZLQJ�HUURU
PHVVDJH�DSSHDUV�LQ�WKH�ORJ��

,QFUHDVLQJ�WKH�+326�DQG�9326�YDOXHV�FRUUHFWV�WKH�SUREOHP��
7KH�IROORZLQJ�*237,216�VWDWHPHQW�GRXEOHV�ERWK�RI�WKHVH
YDOXHV��

goptions vpos=80 hpos=200 htext=2;

7KLV�SURGXFHV�WKH�IROORZLQJ�ILJXUH�

ERROR: A BLOCK chart for MONTH is not possible. At least 43 vertical       positions and 190 horizontal positions are needed. The device is
       currently defined with 40 vertical positions and 100 horizontal
       positions.
       More positions may be needed if any titles, footnotes, or parts of
       the legend are specified in inches, centimeters, or percent.



���&KDSWHU��

7KH�+7(;7 ��RSWLRQ�LQFUHDVHV�WKH�GHIDXOW�WH[W�VL]H�WR
FRPSHQVDWH�IRU�WKH�GHFUHDVHG�FHOO�VL]H���%HFDXVH�+326�DQG
9326�ZHUH�ERWK�GRXEOHG��VR�ZDV�WKH�+7(;7 �RSWLRQ�

����� 9LHZLQJ�DQG�SORWWLQJ�XVLQJ�WKH
7$5*(7'(9,&( �RSWLRQ

2IWHQ��\RX�PD\�ILQG�WKDW�\RX�GHYHORS�D�JUDSK�RQ�RQH�KDUGZDUH
GHYLFH�DQG�GLVSOD\�LW�RQ�DQRWKHU���8QIRUWXQDWHO\��WKH
DSSHDUDQFH�RI�D�JUDSK�RIWHQ�FKDQJHV�IURP�GHYLFH�WR�GHYLFH�
FDXVLQJ�FDUHIXOO\�SRVLWLRQHG�OHJHQGV�DQG�ODEHOV�WR�IDOO�LQ
WKH�ZURQJ�SODFH���6HWWLQJ�*81,7 3&7�RQ�WKH�*237,216
VWDWHPHQW�KHOSV�WR�PDNH�WKH�DSSHDUDQFH�RI�JUDSKV�PRUH
FRQVLVWHQW�DPRQJ�GHYLFHV�

7KH�SUREOHP�RI�WKH�FKDQJLQJ�DSSHDUDQFH�RI�WKH�JUDSK�FDQ�DOVR
EH�PLWLJDWHG�VRPHZKDW�E\�XWLOL]LQJ�WKH�7$5*(7'(9,&( �RSWLRQ�
�7KLV�*237,21�DOORZV�WKH�GHYHORSHU�WR�YLHZ�D�JUDSK�RQ�RQH
GHYLFH�DSSUR[LPDWHO\�DV�LW�ZLOO�EH�GLVSOD\HG�RQ�D�VHFRQG
GHYLFH��WKH�WDUJHW�GHYLFH����7KH�JUDSK�SURGXFHG�ZKHQ�\RX�XVH
WKH�7$5*(7'(9,&( �RSWLRQ�LV�WKH�EHVW�UHSUHVHQWDWLRQ�RI�ZKDW



2YHUYLHZ�RI�*UDSKLFV�&DSDELOLWLHV�LQ�6$6�6RIWZDUH���

�WKH�JUDSK�ZLOO�ORRN�OLNH���$�GHYLFH�ZLWKRXW�FRORU
FDSDELOLWLHV�FDQQRW�SURGXFH�D�FRORU�SORW�HYHQ�LI�WKH�WDUJHW
GHYLFH�LV�D�FRORU�SORWWHU�

7KH�IROORZLQJ�FRGH�UXQV�*7(67,7�ZLWK�7$5*(7'(9,&( :,1�

goptions device=hp7475a targetdevice=win;
proc gtestit pic=1;
run;

&RPSDUH�WKH�IROORZLQJ�JUDSK��)LJXUH�������SURGXFHG�XVLQJ
7$5*(7'(9,&( :,1��ZLWK�WKH�*7(67,7�JUDSK�SURGXFHG�LQ�6HFWLRQ
�������)LJXUH������D����%RWK�ZHUH�SURGXFHG�ZLWK�D
'(9,&( +3����$���+RZHYHU��WKH�WDUJHW�GHYLFH��FDXVHV
6$6�*5$3+��WR�XVH�WKH�GHYLFH�RSWLRQV�DVVRFLDWHG�ZLWK�WKDW
GHYLFH��LQ�WKLV�FDVH��D�PRQLWRU�RSHUDWLQJ�XQGHU�5HOHDVH�����
RI�WKH�6$6�6\VWHP�IRU�WKH�:LQGRZV�HQYLURQPHQW��UDWKHU�WKDQ
WKH�GHYLFH�WKDW�LV�DFWXDOO\�SURGXFLQJ�WKH�JUDSK�

025(�,1)250$7,21�
6$6�*5$3+�6RIWZDUH��8VDJH��SS������������$Q�H[DPSOH

XVLQJ�WKH�7$5*(7'(9,&( �RSWLRQ�
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