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䘟 67$7(�FRUUHFW�K\SRWKHVHV�IRU�D�VLJQLILFDQFH�WHVW�DERXW�D�SRSXODWLRQ�
SURSRUWLRQ�RU�PHDQ�

䘟 ,17(535(7�3�YDOXHV�LQ�FRQWH[W�

䘟 ,17(535(7�D�7\SH�,�HUURU�DQG�D�7\SH�,,�HUURU�LQ�FRQWH[W��DQG�JLYH�
WKH�FRQVHTXHQFHV�RI�HDFK�

䘟 '(6&5,%(�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�VLJQLILFDQFH�OHYHO�RI�D�WHVW��
3�7\SH�,,�HUURU���DQG�SRZHU�
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Please complete the worksheet I gave you on your way in.  
You may use your notes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV
Ŷ ,QWURGXFWLRQ

&RQILGHQFH�LQWHUYDOV�DUH�RQH�RI�WKH�WZR�PRVW�FRPPRQ�W\SHV�RI�
VWDWLVWLFDO�LQIHUHQFH��8VH�D�FRQILGHQFH�LQWHUYDO�ZKHQ�\RXU�JRDO�LV�
WR�HVWLPDWH�D�SRSXODWLRQ�SDUDPHWHU��7KH�VHFRQG�FRPPRQ�W\SH�RI�
LQIHUHQFH��FDOOHG�VLJQLILFDQFH�WHVWV��KDV�D�GLIIHUHQW�JRDO��WR�
DVVHVV�WKH�HYLGHQFH�SURYLGHG�E\�GDWD�DERXW�VRPH�FODLP�
FRQFHUQLQJ�D�SRSXODWLRQ�

$�VLJQLILFDQFH�WHVW�LV�D�IRUPDO�SURFHGXUH�IRU�FRPSDULQJ�REVHUYHG�
GDWD�ZLWK�D�FODLP��DOVR�FDOOHG�D�K\SRWKHVLV��ZKRVH�WUXWK�ZH�ZDQW�
WR�DVVHVV��7KH�FODLP�LV�D�VWDWHPHQW�DERXW�D�SDUDPHWHU��OLNH�WKH�
SRSXODWLRQ�SURSRUWLRQ�S�RU�WKH�SRSXODWLRQ�PHDQ����:H�H[SUHVV�
WKH�UHVXOWV�RI�D�VLJQLILFDQFH�WHVW�LQ�WHUPV�RI�D�SUREDELOLW\�WKDW�
PHDVXUHV�KRZ�ZHOO�WKH�GDWD�DQG�WKH�FODLP�DJUHH�

,Q�WKLV�FKDSWHU��ZH¶OO�OHDUQ�WKH�XQGHUO\LQJ�ORJLF�RI�VWDWLVWLFDO�WHVWV��
KRZ�WR�SHUIRUP�WHVWV�DERXW�SRSXODWLRQ�SURSRUWLRQV�DQG�SRSXODWLRQ�
PHDQV��DQG�KRZ�WHVWV�DUH�FRQQHFWHG�WR�FRQILGHQFH�LQWHUYDOV��

 
 
 
 
 
 
 
 
 
 
 



�Ŷ 7KH�5HDVRQLQJ�RI�6LJQLILFDQFH�7HVWV

6WDWLVWLFDO�WHVWV�GHDO�ZLWK�FODLPV�DERXW�D�SRSXODWLRQ��7HVWV�DVN�LI�
VDPSOH�GDWD�JLYH�JRRG�HYLGHQFH�DJDLQVW�D�FODLP��$�WHVW�PLJKW�VD\��³,I�
ZH�WRRN�PDQ\�UDQGRP�VDPSOHV�DQG�WKH�FODLP�ZHUH�WUXH��ZH�ZRXOG�
UDUHO\�JHW�D�UHVXOW�OLNH�WKLV�´�7R�JHW�D�QXPHULFDO�PHDVXUH�RI�KRZ�
VWURQJ�WKH�VDPSOH�HYLGHQFH�LV��UHSODFH�WKH�YDJXH�WHUP�³UDUHO\´�E\�D�
SUREDELOLW\�

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

:H�FDQ�XVH�VRIWZDUH�WR�VLPXODWH�����VHWV�RI����VKRWV�
DVVXPLQJ�WKDW�WKH�SOD\HU�LV�UHDOO\�DQ�����VKRRWHU��

7KH�REVHUYHG�VWDWLVWLF�LV�VR�XQOLNHO\�LI�WKH�
DFWXDO�SDUDPHWHU�YDOXH�LV�S� ������WKDW�LW�
JLYHV�FRQYLQFLQJ�HYLGHQFH�WKDW�WKH�SOD\HU¶V�
FODLP�LV�QRW�WUXH�

<RX�FDQ�VD\�KRZ�VWURQJ�WKH�HYLGHQFH�
DJDLQVW�WKH�SOD\HU¶V�FODLP�LV�E\�JLYLQJ�WKH�
SUREDELOLW\�WKDW�KH�ZRXOG�PDNH�DV�IHZ�DV�
���RXW�RI����IUHH�WKURZV�LI�KH�UHDOO\�PDNHV�
����LQ�WKH�ORQJ�UXQ�

6XSSRVH�D�EDVNHWEDOO�SOD\HU�FODLPHG�WR�EH�DQ�����IUHH�WKURZ�VKRRWHU���
7R�WHVW�WKLV�FODLP��ZH�KDYH�KLP�DWWHPSW����IUHH�WKURZV���+H�PDNHV����RI�
WKHP���+LV�VDPSOH�SURSRUWLRQ�RI�PDGH�VKRWV�LV������� ������

:KDW�FDQ�ZH�FRQFOXGH�DERXW�WKH�FODLP�EDVHG�RQ�WKLV�VDPSOH�GDWD"

 
 
 
 
 
 
 
 
 
 
 



�Ŷ 7KH�5HDVRQLQJ�RI�6LJQLILFDQFH�7HVWV

%DVHG�RQ�WKH�HYLGHQFH��ZH�PLJKW�FRQFOXGH�WKH�SOD\HU¶V�FODLP�LV�
LQFRUUHFW���

,Q�UHDOLW\��WKHUH�DUH�WZR�SRVVLEOH�H[SODQDWLRQV�IRU�WKH�IDFW�WKDW�KH�
PDGH�RQO\�����RI�KLV�IUHH�WKURZV�

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

���7KH�SOD\HU¶V�FODLP�LV�FRUUHFW��S� �������DQG�E\�EDG�OXFN��D�
YHU\�XQOLNHO\�RXWFRPH�RFFXUUHG�

���7KH�SRSXODWLRQ�SURSRUWLRQ�LV�DFWXDOO\�OHVV�WKDQ������VR�WKH�
VDPSOH�UHVXOW�LV�QRW�DQ�XQOLNHO\�RXWFRPH�

$Q�RXWFRPH�WKDW�ZRXOG�
UDUHO\�KDSSHQ�LI�D�FODLP�

ZHUH�WUXH�LV�JRRG�HYLGHQFH�
WKDW�WKH�FODLP�LV�QRW�WUXH�

%DVLF�,GHD

 
 
 
 
 
 
 
 
 
 
 



�Ŷ 6WDWLQJ�+\SRWKHVHV

$�VLJQLILFDQFH�WHVW�VWDUWV�ZLWK�D�FDUHIXO�VWDWHPHQW�RI�WKH�FODLPV�ZH�ZDQW�WR�
FRPSDUH��7KH�ILUVW�FODLP�LV�FDOOHG�WKH�QXOO�K\SRWKHVLV��8VXDOO\��WKH�QXOO�
K\SRWKHVLV�LV�D�VWDWHPHQW�RI�³QR�GLIIHUHQFH�´�7KH�FODLP�ZH�KRSH�RU�
VXVSHFW�WR�EH�WUXH�LQVWHDG�RI�WKH�QXOO�K\SRWKHVLV�LV�FDOOHG�WKH�DOWHUQDWLYH�
K\SRWKHVLV�

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

'HILQLWLRQ�
7KH�FODLP�WHVWHG�E\�D�VWDWLVWLFDO�WHVW�LV�FDOOHG�WKH�QXOO�K\SRWKHVLV��+����
7KH�WHVW�LV�GHVLJQHG�WR�DVVHVV�WKH�VWUHQJWK�RI�WKH�HYLGHQFH�DJDLQVW�WKH�
QXOO�K\SRWKHVLV��2IWHQ�WKH�QXOO�K\SRWKHVLV�LV�D�VWDWHPHQW�RI�³QR�
GLIIHUHQFH�´�
7KH�FODLP�DERXW�WKH�SRSXODWLRQ�WKDW�ZH�DUH�WU\LQJ�WR�ILQG�HYLGHQFH�IRU�LV�
WKH�DOWHUQDWLYH�K\SRWKHVLV��+D��

,Q�WKH�IUHH�WKURZ�VKRRWHU�H[DPSOH��RXU�K\SRWKHVHV�DUH�
+����S� �����
+D���S�������

ZKHUH�S�LV�WKH�ORQJ�UXQ�SURSRUWLRQ�RI�PDGH�IUHH�WKURZV�

 
 
 
 
 
 
 
 
 
 
 



�Ŷ 6WDWLQJ�+\SRWKHVHV
6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

'HILQLWLRQ�
7KH�DOWHUQDWLYH�K\SRWKHVLV�LV�RQH�VLGHG�LI�LW�VWDWHV�WKDW�D�SDUDPHWHU�LV�
ODUJHU�WKDQ�WKH�QXOO�K\SRWKHVLV�YDOXH�RU�LI�LW�VWDWHV�WKDW�WKH�SDUDPHWHU�LV�
VPDOOHU�WKDQ�WKH�QXOO�YDOXH�
,W�LV�WZR�VLGHG�LI�LW�VWDWHV�WKDW�WKH�SDUDPHWHU�LV�GLIIHUHQW�IURP�WKH�QXOO�
K\SRWKHVLV�YDOXH��LW�FRXOG�EH�HLWKHU�ODUJHU�RU�VPDOOHU��
䘟�+\SRWKHVHV�DOZD\V�UHIHU�WR�D�SRSXODWLRQ��QRW�WR�D�VDPSOH��%H�VXUH�WR�
VWDWH�+��DQG�+D�LQ�WHUPV�RI�SRSXODWLRQ�SDUDPHWHUV��
䘟�,W�LV�QHYHU�FRUUHFW�WR�ZULWH�D�K\SRWKHVLV�DERXW�D�VDPSOH�VWDWLVWLF��VXFK�
DV

,Q�DQ\�VLJQLILFDQFH�WHVW��WKH�QXOO�K\SRWKHVLV�KDV�WKH�IRUP
+����SDUDPHWHU� �YDOXH�

7KH�DOWHUQDWLYH�K\SRWKHVLV�KDV�RQH�RI�WKH�IRUPV
+D���SDUDPHWHU���YDOXH�
+D���SDUDPHWHU�!�YDOXH
+D���SDUDPHWHU���YDOXH�

7R�GHWHUPLQH�WKH�FRUUHFW�IRUP�RI�+D��UHDG�WKH�SUREOHP�FDUHIXOO\�

 
 
 
 
 
 
 
 
 
 
 



�Ŷ ([DPSOH��6WXG\LQJ�-RE�6DWLVIDFWLRQ
'RHV�WKH�MRE�VDWLVIDFWLRQ�RI�DVVHPEO\�OLQH�ZRUNHUV�GLIIHU�ZKHQ�WKHLU�ZRUN�LV�
PDFKLQH�SDFHG�UDWKHU�WKDQ�VHOI�SDFHG"�2QH�VWXG\�FKRVH����VXEMHFWV�DW�UDQGRP�
IURP�D�FRPSDQ\�ZLWK�RYHU�����ZRUNHUV�ZKR�DVVHPEOHG�HOHFWURQLF�GHYLFHV��+DOI�
RI�WKH�ZRUNHUV�ZHUH�DVVLJQHG�DW�UDQGRP�WR�HDFK�RI�WZR�JURXSV��%RWK�JURXSV�GLG�
VLPLODU�DVVHPEO\�ZRUN��EXW�RQH�JURXS�ZDV�DOORZHG�WR�SDFH�WKHPVHOYHV�ZKLOH�WKH�
RWKHU�JURXS�XVHG�DQ�DVVHPEO\�OLQH�WKDW�PRYHG�DW�D�IL[HG�SDFH��$IWHU�WZR�ZHHNV��
DOO�WKH�ZRUNHUV�WRRN�D�WHVW�RI�MRE�VDWLVIDFWLRQ��7KHQ�WKH\�VZLWFKHG�ZRUN�VHWXSV�
DQG�WRRN�WKH�WHVW�DJDLQ�DIWHU�WZR�PRUH�ZHHNV��7KH�UHVSRQVH�YDULDEOH�LV�WKH�
GLIIHUHQFH�LQ�VDWLVIDFWLRQ�VFRUHV��VHOI�SDFHG�PLQXV�PDFKLQH�SDFHG�

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

D� 'HVFULEH�WKH�SDUDPHWHU�RI�LQWHUHVW�LQ�WKLV�VHWWLQJ�

E��6WDWH�DSSURSULDWH�K\SRWKHVHV�IRU�SHUIRUPLQJ�D�VLJQLILFDQFH�WHVW��

7KH�SDUDPHWHU�RI�LQWHUHVW�LV�WKH�PHDQ���RI�WKH�GLIIHUHQFHV��VHOI�SDFHG�
PLQXV�PDFKLQH�SDFHG��LQ��MRE�VDWLVIDFWLRQ�VFRUHV�LQ�WKH�SRSXODWLRQ�RI�DOO�
DVVHPEO\�OLQH�ZRUNHUV�DW�WKLV�FRPSDQ\�

%HFDXVH�WKH�LQLWLDO�TXHVWLRQ�DVNHG�ZKHWKHU�MRE�VDWLVIDFWLRQ�GLIIHUV��WKH�
DOWHUQDWLYH�K\SRWKHVLV�LV��WZR�VLGHG��WKDW�LV��HLWKHU�������RU���!����)RU�
VLPSOLFLW\��ZH�ZULWH�WKLV�DV���������7KDW�LV�

+����� ��
+D�������

 
 
 
 
 
 
 
 
 
 
 



�Ŷ ,QWHUSUHWLQJ�3�9DOXHV

7KH�QXOO�K\SRWKHVLV�+��VWDWHV�WKH�FODLP�WKDW�ZH�DUH�VHHNLQJ�HYLGHQFH�
DJDLQVW��7KH�SUREDELOLW\�WKDW�PHDVXUHV�WKH�VWUHQJWK�RI�WKH�HYLGHQFH�
DJDLQVW�D�QXOO�K\SRWKHVLV�LV�FDOOHG�D�3�YDOXH�

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

'HILQLWLRQ�
7KH�SUREDELOLW\��FRPSXWHG�DVVXPLQJ�+��LV�WUXH��WKDW�WKH�VWDWLVWLF�ZRXOG�
WDNH�D�YDOXH�DV�H[WUHPH�DV�RU�PRUH�H[WUHPH�WKDQ�WKH�RQH�DFWXDOO\�
REVHUYHG�LV�FDOOHG�WKH�3�YDOXH�RI�WKH�WHVW��7KH�VPDOOHU�WKH�3�YDOXH��WKH�
VWURQJHU�WKH�HYLGHQFH�DJDLQVW�+��SURYLGHG�E\�WKH�GDWD�

䘟�6PDOO�3�YDOXHV�DUH�HYLGHQFH�DJDLQVW�+��EHFDXVH�WKH\�VD\�WKDW�WKH�
REVHUYHG�UHVXOW�LV�XQOLNHO\�WR�RFFXU�ZKHQ�+��LV�WUXH��

䘟�/DUJH�3�YDOXHV�IDLO�WR�JLYH�FRQYLQFLQJ�HYLGHQFH�DJDLQVW�+��EHFDXVH�
WKH\�VD\�WKDW�WKH�REVHUYHG�UHVXOW�LV�OLNHO\�WR�RFFXU�E\�FKDQFH�ZKHQ�+��
LV�WUXH�

 
 
 
 
 
 
 
 
 
 
 



�Ŷ ([DPSOH��6WXG\LQJ�-RE�6DWLVIDFWLRQ
6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

D� ([SODLQ�ZKDW�LW�PHDQV�IRU�WKH�QXOO�K\SRWKHVLV�WR�EH�WUXH�LQ�WKLV�VHWWLQJ�

E��,QWHUSUHW�WKH�3�YDOXH�LQ�FRQWH[W�

,Q�WKLV�VHWWLQJ��+����� ���VD\V�WKDW�WKH�PHDQ�GLIIHUHQFH�LQ�VDWLVIDFWLRQ�
VFRUHV��VHOI�SDFHG���PDFKLQH�SDFHG��IRU�WKH�HQWLUH�SRSXODWLRQ�RI�
DVVHPEO\�OLQH�ZRUNHUV�DW�WKH�FRPSDQ\�LV����,I�+��LV�WUXH���WKHQ�WKH�ZRUNHUV�
GRQ¶W�IDYRU�RQH�ZRUN�HQYLURQPHQW�RYHU�WKH�RWKHU��RQ�DYHUDJH�

)RU�WKH�MRE�VDWLVIDFWLRQ�VWXG\��WKH�K\SRWKHVHV�DUH
+����� ��
+D�������

䘟�7KH�3�YDOXH�LV�WKH�SUREDELOLW\�RI�REVHUYLQJ�D�VDPSOH�UHVXOW�DV�H[WUHPH�RU�PRUH�
H[WUHPH�LQ�WKH�GLUHFWLRQ�VSHFLILHG�E\�+D�MXVW�E\�FKDQFH�ZKHQ�+��LV�DFWXDOO\�WUXH�

䘟�

�$Q�RXWFRPH�WKDW�ZRXOG�RFFXU�VR�RIWHQ�MXVW�E\�FKDQFH�
�DOPRVW���LQ�HYHU\���UDQGRP�VDPSOHV�RI�����ZRUNHUV��ZKHQ�

+��LV�WUXH�LV�QRW�FRQYLQFLQJ�HYLGHQFH�DJDLQVW�+����
:H�IDLO�WR�UHMHFW�+����� ���

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�Ŷ 6WDWLVWLFDO�6LJQLILFDQFH

7KH�ILQDO�VWHS�LQ�SHUIRUPLQJ�D�VLJQLILFDQFH�WHVW�LV�WR�GUDZ�D�FRQFOXVLRQ�
DERXW�WKH�FRPSHWLQJ�FODLPV�\RX�ZHUH�WHVWLQJ��:H�ZLOO�PDNH�RQH�RI�WZR�
GHFLVLRQV�EDVHG�RQ�WKH�VWUHQJWK�RI�WKH�HYLGHQFH�DJDLQVW�WKH�QXOO�
K\SRWKHVLV��DQG�LQ�IDYRU�RI�WKH�DOWHUQDWLYH�K\SRWKHVLV�����UHMHFW�+��RU�IDLO�
WR�UHMHFW�+���

Ŷ ,I�RXU�VDPSOH�UHVXOW�LV�WRR�XQOLNHO\�WR�KDYH�KDSSHQHG�E\�FKDQFH�
DVVXPLQJ�+��LV�WUXH��WKHQ�ZH¶OO�UHMHFW�+���

Ŷ 2WKHUZLVH��ZH�ZLOO�IDLO�WR�UHMHFW�+��

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV1RWH���$�IDLO�WR�UHMHFW�+��GHFLVLRQ�LQ�D�VLJQLILFDQFH�WHVW�GRHVQ¶W�PHDQ�
WKDW�+��LV�WUXH��)RU�WKDW�UHDVRQ��\RX�VKRXOG�QHYHU�³DFFHSW�+�´�RU�XVH�
ODQJXDJH�LPSO\LQJ�WKDW�\RX�EHOLHYH�+��LV�WUXH�

,Q�D�QXWVKHOO��RXU�FRQFOXVLRQ�LQ�D�VLJQLILFDQFH�WHVW�FRPHV�GRZQ�WR�
3�YDOXH�VPDOO�ĺ�UHMHFW�+��ĺ�FRQFOXGH�+D��LQ�FRQWH[W�
3�YDOXH�ODUJH�ĺ�IDLO�WR�UHMHFW�+��ĺ�FDQQRW�FRQFOXGH�+D��LQ�FRQWH[W�

 
 
 
 
 
 
 
 
 
 
 



�Ŷ 6WDWLVWLFDO�6LJQLILFDQFH

7KHUH�LV�QR�UXOH�IRU�KRZ�VPDOO�D�3�YDOXH�ZH�VKRXOG�UHTXLUH�LQ�RUGHU�WR�
UHMHFW�+��²�LW¶V�D�PDWWHU�RI�MXGJPHQW�DQG�GHSHQGV�RQ�WKH�VSHFLILF�
FLUFXPVWDQFHV��%XW�ZH�FDQ�FRPSDUH�WKH�3�YDOXH�ZLWK�D�IL[HG�YDOXH�WKDW�
ZH�UHJDUG�DV�GHFLVLYH��FDOOHG�WKH�VLJQLILFDQFH�OHYHO��:H�ZULWH�LW�DV�ĭ��
WKH�*UHHN�OHWWHU�DOSKD��:KHQ�RXU�3�YDOXH�LV�OHVV�WKDQ�WKH�FKRVHQ�ĭ��ZH�
VD\�WKDW�WKH�UHVXOW�LV�VWDWLVWLFDOO\�VLJQLILFDQW�

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

'HILQLWLRQ�
,I�WKH�3�YDOXH�LV�VPDOOHU�WKDQ�DOSKD��ZH�VD\�WKDW�WKH�GDWD�DUH�
VWDWLVWLFDOO\�VLJQLILFDQW�DW�OHYHO�ĭ��,Q�WKDW�FDVH��ZH�UHMHFW�WKH�QXOO�
K\SRWKHVLV�+��DQG�FRQFOXGH�WKDW�WKHUH�LV�FRQYLQFLQJ�HYLGHQFH�LQ�IDYRU�
RI�WKH�DOWHUQDWLYH�K\SRWKHVLV�+D�

:KHQ�ZH�XVH�D�IL[HG�OHYHO�RI�VLJQLILFDQFH�WR�GUDZ�D�FRQFOXVLRQ�LQ�D�
VLJQLILFDQFH�WHVW�
3�YDOXH���ĭ�ĺ�UHMHFW�+��ĺ�FRQFOXGH�+D��LQ�FRQWH[W��
3�YDOXH���ĭ�ĺ�IDLO�WR�UHMHFW�+��ĺ�FDQQRW�FRQFOXGH�+D��LQ�FRQWH[W�

 
 
 
 
 
 
 
 
 
 
 



�Ŷ ([DPSOH��%HWWHU�%DWWHULHV
6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

D� :KDW�FRQFOXVLRQ�FDQ�\RX�PDNH�IRU�WKH�VLJQLILFDQFH�OHYHO�Į� �����"

E��:KDW�FRQFOXVLRQ�FDQ�\RX�PDNH�IRU�WKH�VLJQLILFDQFH�OHYHO��Į� �����"

6LQFH�WKH�3�YDOXH����������LV�OHVV�WKDQ�Į� �������WKH�VDPSOH�UHVXOW�LV�
VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����OHYHO��:H�KDYH�VXIILFLHQW�HYLGHQFH�WR�
UHMHFW�+��DQG�FRQFOXGH�WKDW�WKH�FRPSDQ\¶V�GHOX[H�$$$��EDWWHULHV�ODVW�
ORQJHU�WKDQ����KRXUV��RQ�DYHUDJH�

$�FRPSDQ\�KDV�GHYHORSHG�D�QHZ�GHOX[H�$$$�EDWWHU\�WKDW�LV�VXSSRVHG�WR�ODVW�ORQJHU�
WKDQ�LWV�UHJXODU�$$$�EDWWHU\��+RZHYHU��WKHVH�QHZ�EDWWHULHV�DUH�PRUH�H[SHQVLYH�WR�
SURGXFH��VR�WKH�FRPSDQ\�ZRXOG�OLNH�WR�EH�FRQYLQFHG�WKDW�WKH\�UHDOO\�GR�ODVW�ORQJHU��
%DVHG�RQ�\HDUV�RI�H[SHULHQFH��WKH�FRPSDQ\�NQRZV�WKDW�LWV�UHJXODU�$$$�EDWWHULHV�ODVW�
IRU����KRXUV�RI�FRQWLQXRXV�XVH��RQ�DYHUDJH��7KH�FRPSDQ\�VHOHFWV�DQ�656�RI����QHZ�
EDWWHULHV�DQG�XVHV�WKHP�FRQWLQXRXVO\�XQWLO�WKH\�DUH�FRPSOHWHO\�GUDLQHG��$�VLJQLILFDQFH�
WHVW�LV�SHUIRUPHG�XVLQJ�WKH�K\SRWKHVHV�

+������ ����KRXUV�
+D�����!����KRXUV

ZKHUH���LV�WKH�WUXH�PHDQ�OLIHWLPH�RI�WKH�QHZ�GHOX[H�$$$�EDWWHULHV��7KH�UHVXOWLQJ�3�
YDOXH�LV��������

6LQFH�WKH�3�YDOXH����������LV�JUHDWHU�WKDQ�Į� �������WKH�VDPSOH�UHVXOW�LV�
QRW�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����OHYHO��:H�GR�QRW�KDYH�HQRXJK�
HYLGHQFH�WR�UHMHFW�+��LQ�WKLV�FDVH��WKHUHIRUH��ZH�FDQQRW�FRQFOXGH�WKDW�WKH�
GHOX[H�$$$�EDWWHULHV�ODVW�ORQJHU�WKDQ����KRXUV��RQ�DYHUDJH�

 
 
 
 
 
 
 
 
 
 
 



�Ŷ 7\SH�,�DQG�7\SH�,,�(UURUV

:KHQ�ZH�GUDZ�D�FRQFOXVLRQ�IURP�D�VLJQLILFDQFH�WHVW��ZH�KRSH�RXU�
FRQFOXVLRQ�ZLOO�EH�FRUUHFW��%XW�VRPHWLPHV�LW�ZLOO�EH�ZURQJ��7KHUH�DUH�WZR�
W\SHV�RI�PLVWDNHV�ZH�FDQ�PDNH��:H�FDQ�UHMHFW�WKH�QXOO�K\SRWKHVLV�ZKHQ�
LW¶V�DFWXDOO\�WUXH��NQRZQ�DV�D�7\SH�,�HUURU��RU�ZH�FDQ�IDLO�WR�UHMHFW�D�IDOVH�
QXOO�K\SRWKHVLV��ZKLFK�LV�D�7\SH�,,�HUURU�

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

'HILQLWLRQ�
,I�ZH�UHMHFW�+��ZKHQ�+��LV�WUXH��ZH�KDYH�FRPPLWWHG�D�7\SH�,�HUURU��
,I�ZH�IDLO�WR�UHMHFW�+��ZKHQ�+��LV�IDOVH��ZH�KDYH�FRPPLWWHG�D�7\SH�,,�
HUURU�

7UXWK�DERXW�WKH�SRSXODWLRQ

+��WUXH
+��IDOVH
�+D�WUXH�

&RQFOXVLRQ�
EDVHG�RQ�
VDPSOH

5HMHFW�+����� 7\SH�,�HUURU &RUUHFW�
FRQFOXVLRQ

)DLO�WR�UHMHFW�
+�

&RUUHFW�FRQFOXVLRQ 7\SH�,,�HUURU

 
 
 
 
 
 
 
 
 
 
 



�Ŷ ([DPSOH��3HUIHFW�3RWDWRHV
6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

'HVFULEH�D�7\SH�,�DQG�D�7\SH�,,�HUURU�LQ�WKLV�VHWWLQJ��DQG�H[SODLQ�WKH�
FRQVHTXHQFHV�RI�HDFK�

��$�7\SH�,�HUURU�ZRXOG�RFFXU�LI�WKH�SURGXFHU�FRQFOXGHV�WKDW�WKH�SURSRUWLRQ�RI�
SRWDWRHV��ZLWK�EOHPLVKHV�LV�JUHDWHU�WKDQ������ZKHQ�WKH�DFWXDO�SURSRUWLRQ�LV�
������RU�OHVV���&RQVHTXHQFH���7KH�SRWDWR�FKLS�SURGXFHU�VHQGV�WKH�WUXFNORDG�
RI�DFFHSWDEOH�SRWDWRHV�DZD\��ZKLFK�PD\�UHVXOW�LQ�ORVW�UHYHQXH�IRU�WKH�
VXSSOLHU��
��$�7\SH�,,�HUURU�ZRXOG�RFFXU�LI�WKH�SURGXFHU�GRHV�QRW�VHQG�WKH�WUXFN�DZD\�
ZKHQ�PRUH�WKDQ����RI�WKH�SRWDWRHV�LQ�WKH�VKLSPHQW�KDYH�EOHPLVKHV���
&RQVHTXHQFH��7KH�SURGXFHU�XVHV�WKH�WUXFNORDG�RI�SRWDWRHV�WR�PDNH�SRWDWR�
FKLSV��0RUH�FKLSV�ZLOO�EH�PDGH�ZLWK�EOHPLVKHG�SRWDWRHV��ZKLFK�PD\�XSVHW�
FRQVXPHUV�

$�SRWDWR�FKLS�SURGXFHU�DQG�LWV�PDLQ�VXSSOLHU�DJUHH�WKDW�HDFK�VKLSPHQW�RI�SRWDWRHV�
PXVW�PHHW�FHUWDLQ�TXDOLW\�VWDQGDUGV��,I�WKH�SURGXFHU�GHWHUPLQHV�WKDW�PRUH�WKDQ����RI�
WKH�SRWDWRHV�LQ�WKH�VKLSPHQW�KDYH�³EOHPLVKHV�´�WKH�WUXFN�ZLOO�EH�VHQW�DZD\�WR�JHW�
DQRWKHU�ORDG�RI�SRWDWRHV�IURP�WKH�VXSSOLHU��2WKHUZLVH��WKH�HQWLUH�WUXFNORDG�ZLOO�EH�
XVHG�WR�PDNH�SRWDWR�FKLSV��7R�PDNH�WKH�GHFLVLRQ��D�VXSHUYLVRU�ZLOO�LQVSHFW�D�UDQGRP�
VDPSOH�RI�SRWDWRHV�IURP�WKH�VKLSPHQW��7KH�SURGXFHU�ZLOO�WKHQ�SHUIRUP�D�VLJQLILFDQFH�
WHVW�XVLQJ�WKH�K\SRWKHVHV

+����S� �����
+D���S�!�����

ZKHUH�S�LV�WKH�DFWXDO�SURSRUWLRQ�RI�SRWDWRHV�ZLWK�EOHPLVKHV�LQ�D�JLYHQ�WUXFNORDG�

 
 
 
 
 
 
 
 
 
 
 



A Type I error (reject the null when the null is true) would 
occur if the manager decides the true proportion of drive 
through customers who have to wait more than two minutes 
has been reduced when it actually hasn't.  A consequence 
would be that they are employing an additional worker when 
that person is not actually having an effect.



�Ŷ (UURU�3UREDELOLWLHV

:H�FDQ�DVVHVV�WKH�SHUIRUPDQFH�RI�D�VLJQLILFDQFH�WHVW�E\�ORRNLQJ�DW�WKH�
SUREDELOLWLHV�RI�WKH�WZR�W\SHV�RI�HUURU��7KDW¶V�EHFDXVH�VWDWLVWLFDO�
LQIHUHQFH�LV�EDVHG�RQ�DVNLQJ��³:KDW�ZRXOG�KDSSHQ�LI�,�GLG�WKLV�PDQ\�
WLPHV"´

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

)RU�WKH�WUXFNORDG�RI�SRWDWRHV�LQ�WKH�SUHYLRXV�H[DPSOH��ZH�ZHUH�WHVWLQJ
+����S� �����
+D���S�!�����

ZKHUH�S�LV�WKH�DFWXDO�SURSRUWLRQ�RI�SRWDWRHV�ZLWK�EOHPLVKHV��6XSSRVH�WKDW�WKH�
SRWDWR�FKLS�SURGXFHU�GHFLGHV�WR�FDUU\�RXW�WKLV�WHVW�EDVHG�RQ�D�UDQGRP�VDPSOH�RI�
����SRWDWRHV�XVLQJ�D����VLJQLILFDQFH�OHYHO��Į� �������

7KH�VKDGHG�DUHD�LQ�WKH�ULJKW�WDLO�LV�����
6DPSOH�SURSRUWLRQ�YDOXHV�WR�WKH�ULJKW�RI�
WKH�JUHHQ�OLQH�DW��������ZLOO�FDXVH�XV�WR�
UHMHFW�+��HYHQ�WKRXJK�+��LV�WUXH��7KLV�ZLOO�
KDSSHQ�LQ����RI�DOO�SRVVLEOH�VDPSOHV��
7KDW�LV��3�PDNLQJ�D�7\SH�,�HUURU�� ������



�Ŷ (UURU�3UREDELOLWLHV

7KH�SUREDELOLW\�RI�D�7\SH�,�HUURU�LV�WKH�SUREDELOLW\�RI�UHMHFWLQJ�+��ZKHQ�LW�LV�
UHDOO\�WUXH��$V�ZH�FDQ�VHH�IURP�WKH�SUHYLRXV�H[DPSOH��WKLV�LV�H[DFWO\�WKH�
VLJQLILFDQFH�OHYHO�RI�WKH�WHVW�

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

7KH�VLJQLILFDQFH�OHYHO�Į�RI�DQ\�IL[HG�OHYHO�WHVW�LV�WKH�SUREDELOLW\�RI�D�7\SH�,�
HUURU��7KDW�LV��Į�LV�WKH�SUREDELOLW\�WKDW�WKH�WHVW�ZLOO�UHMHFW�WKH�QXOO�
K\SRWKHVLV�+��ZKHQ�+��LV�LQ�IDFW�WUXH��&RQVLGHU�WKH�FRQVHTXHQFHV�RI�D�
7\SH�,�HUURU�EHIRUH�FKRRVLQJ�D�VLJQLILFDQFH�OHYHO�

6LJQLILFDQFH�DQG�7\SH�,�(UURU

:KDW�DERXW�7\SH�,,�HUURUV"�$�VLJQLILFDQFH�WHVW�PDNHV�D�7\SH�,,�HUURU�ZKHQ�LW�
IDLOV�WR�UHMHFW�D�QXOO�K\SRWKHVLV�WKDW�UHDOO\�LV�IDOVH��7KHUH�DUH�PDQ\�YDOXHV�RI�
WKH�SDUDPHWHU�WKDW�VDWLVI\�WKH�DOWHUQDWLYH�K\SRWKHVLV��VR�ZH�FRQFHQWUDWH�RQ�
RQH�YDOXH��:H�FDQ�FDOFXODWH�WKH�SUREDELOLW\�WKDW�D�WHVW�GRHV�UHMHFW�+��ZKHQ�
DQ�DOWHUQDWLYH�LV�WUXH��7KLV�SUREDELOLW\�LV�FDOOHG�WKH�SRZHU�RI�WKH�WHVW�DJDLQVW�
WKDW�VSHFLILF�DOWHUQDWLYH�

'HILQLWLRQ�
7KH�SRZHU�RI�D�WHVW�DJDLQVW�D�VSHFLILF�DOWHUQDWLYH�LV�WKH�SUREDELOLW\�WKDW�
WKH�WHVW�ZLOO�UHMHFW�+��DW�D�FKRVHQ�VLJQLILFDQFH�OHYHO�Į�ZKHQ�WKH�
VSHFLILHG�DOWHUQDWLYH�YDOXH�RI�WKH�SDUDPHWHU�LV�WUXH�



�Ŷ (UURU�3UREDELOLWLHV
7KH�SRWDWR�FKLS�SURGXFHU�ZRQGHUV�ZKHWKHU�WKH�VLJQLILFDQFH�WHVW�RI�+����S� ������
YHUVXV�+D���S�!������EDVHG�RQ�D�UDQGRP�VDPSOH�RI�����SRWDWRHV�KDV�HQRXJK�
SRZHU�WR�GHWHFW�D�VKLSPHQW�ZLWK��VD\������EOHPLVKHG�SRWDWRHV��,Q�WKLV�FDVH��D�
SDUWLFXODU�7\SH�,,�HUURU�LV�WR�IDLO�WR�UHMHFW�+����S� ������ZKHQ�S� ������

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

(DUOLHU��ZH�GHFLGHG�WR�UHMHFW�
+��DW�Į� ������LI�RXU�VDPSOH�
\LHOGHG�D�VDPSOH�SURSRUWLRQ�
WR�WKH�ULJKW�RI�WKH�JUHHQ�OLQH��

:KDW�LI�S� �����"

6LQFH�ZH�UHMHFW�+��DW�Į ������
LI�RXU�VDPSOH�\LHOGV�D�
SURSRUWLRQ�!���������ZH¶G�
FRUUHFWO\�UHMHFW�WKH�VKLSPHQW�
DERXW�����RI�WKH�WLPH�

7KH�SRZHU�RI�D�WHVW�DJDLQVW�DQ\�DOWHUQDWLYH�LV�
��PLQXV�WKH�SUREDELOLW\�RI�D�7\SH�,,�HUURU�
IRU�WKDW�DOWHUQDWLYH��WKDW�LV��SRZHU� �����ȕ�

3RZHU�DQG�7\SH�,,�(UURU



�Ŷ 3ODQQLQJ�6WXGLHV��7KH�3RZHU�RI�D�6WDWLVWLFDO�7HVW

+RZ�ODUJH�D�VDPSOH�VKRXOG�ZH�WDNH�ZKHQ�ZH�SODQ�WR�FDUU\�RXW�D�
VLJQLILFDQFH�WHVW"�7KH�DQVZHU�GHSHQGV�RQ�ZKDW�DOWHUQDWLYH�YDOXHV�RI�WKH�
SDUDPHWHU�DUH�LPSRUWDQW�WR�GHWHFW�

6
LJQLILFDQFH�7HVWV��7KH�%

DVLFV

+HUH�DUH�WKH�TXHVWLRQV�ZH�PXVW�DQVZHU�WR�GHFLGH�KRZ�PDQ\�
REVHUYDWLRQV�ZH�QHHG�
��6LJQLILFDQFH�OHYHO��+RZ�PXFK�SURWHFWLRQ�GR�ZH�ZDQW�DJDLQVW�D�
7\SH�,�HUURU�²�JHWWLQJ�D�VLJQLILFDQW�UHVXOW�IURP�RXU�VDPSOH�ZKHQ�
+��LV�DFWXDOO\�WUXH"�
��3UDFWLFDO�LPSRUWDQFH��+RZ�ODUJH�D�GLIIHUHQFH�EHWZHHQ�WKH�
K\SRWKHVL]HG�SDUDPHWHU�YDOXH�DQG�WKH�DFWXDO�SDUDPHWHU�YDOXH�
LV�LPSRUWDQW�LQ�SUDFWLFH"�
��3RZHU��+RZ�FRQILGHQW�GR�ZH�ZDQW�WR�EH�WKDW�RXU�VWXG\�ZLOO�
GHWHFW�D�GLIIHUHQFH�RI�WKH�VL]H�ZH�WKLQN�LV�LPSRUWDQW"

6XPPDU\�RI�LQIOXHQFHV�RQ�WKH�TXHVWLRQ�³+RZ�PDQ\�
REVHUYDWLRQV�GR�,�QHHG"´
�,I�\RX�LQVLVW�RQ�D�VPDOOHU�VLJQLILFDQFH�OHYHO��VXFK�DV����UDWKHU�
WKDQ������\RX�KDYH�WR�WDNH�D�ODUJHU�VDPSOH��$�VPDOOHU�
VLJQLILFDQFH�OHYHO�UHTXLUHV�VWURQJHU�HYLGHQFH�WR�UHMHFW�WKH�QXOO�
K\SRWKHVLV�
��,I�\RX�LQVLVW�RQ�KLJKHU�SRZHU��VXFK�DV�����UDWKHU�WKDQ�������
\RX�ZLOO�QHHG�D�ODUJHU�VDPSOH��+LJKHU�SRZHU�JLYHV�D�EHWWHU�
FKDQFH�RI�GHWHFWLQJ�D�GLIIHUHQFH�ZKHQ�LW�LV�UHDOO\�WKHUH�
��$W�DQ\�VLJQLILFDQFH�OHYHO�DQG�GHVLUHG�SRZHU��GHWHFWLQJ�D�VPDOO�
GLIIHUHQFH�UHTXLUHV�D�ODUJHU�VDPSOH�WKDQ�GHWHFWLQJ�D�ODUJH�
GLIIHUHQFH�



� 6HFWLRQ����
6LJQLILFDQFH�7HVWV��7KH�%DVLFV

,Q�WKLV�VHFWLRQ��ZH�OHDUQHG�WKDW«

䘟 $�VLJQLILFDQFH�WHVW�DVVHVVHV�WKH�HYLGHQFH�SURYLGHG�E\�GDWD�DJDLQVW�D�QXOO�
K\SRWKHVLV�+��LQ�IDYRU�RI�DQ�DOWHUQDWLYH�K\SRWKHVLV�+D�

䘟 7KH�K\SRWKHVHV�DUH�VWDWHG�LQ�WHUPV�RI�SRSXODWLRQ�SDUDPHWHUV��2IWHQ��+��LV�D�
VWDWHPHQW�RI�QR�FKDQJH�RU�QR�GLIIHUHQFH��+D�VD\V�WKDW�D�SDUDPHWHU�GLIIHUV�
IURP�LWV�QXOO�K\SRWKHVLV�YDOXH�LQ�D�VSHFLILF�GLUHFWLRQ��RQH�VLGHG�DOWHUQDWLYH��
RU�LQ�HLWKHU�GLUHFWLRQ��WZR�VLGHG�DOWHUQDWLYH��

䘟 7KH�UHDVRQLQJ�RI�D�VLJQLILFDQFH�WHVW�LV�DV�IROORZV��6XSSRVH�WKDW�WKH�QXOO�
K\SRWKHVLV�LV�WUXH��,I�ZH�UHSHDWHG�RXU�GDWD�SURGXFWLRQ�PDQ\�WLPHV��ZRXOG�ZH�
RIWHQ�JHW�GDWD�DV�LQFRQVLVWHQW�ZLWK�+��DV�WKH�GDWD�ZH�DFWXDOO\�KDYH"�,I�WKH�
GDWD�DUH�XQOLNHO\�ZKHQ�+��LV�WUXH��WKH\�SURYLGH�HYLGHQFH�DJDLQVW�+���

䘟 7KH�3�YDOXH�RI�D�WHVW�LV�WKH�SUREDELOLW\��FRPSXWHG�VXSSRVLQJ�+��WR�EH�WUXH��
WKDW�WKH�VWDWLVWLF�ZLOO�WDNH�D�YDOXH�DW�OHDVW�DV�H[WUHPH�DV�WKDW�DFWXDOO\�
REVHUYHG�LQ�WKH�GLUHFWLRQ�VSHFLILHG�E\�+D��

6XPPDU\



� 6HFWLRQ����
6LJQLILFDQFH�7HVWV��7KH�%DVLFV

䘟 6PDOO�3�YDOXHV�LQGLFDWH�VWURQJ�HYLGHQFH�DJDLQVW�+����7R�FDOFXODWH�D�3�YDOXH��
ZH�PXVW�NQRZ�WKH�VDPSOLQJ�GLVWULEXWLRQ�RI�WKH�WHVW�VWDWLVWLF�ZKHQ�+��LV�WUXH��
7KHUH�LV�QR�XQLYHUVDO�UXOH�IRU�KRZ�VPDOO�D�3�YDOXH�LQ�D�VLJQLILFDQFH�WHVW�
SURYLGHV�FRQYLQFLQJ�HYLGHQFH�DJDLQVW�WKH�QXOO�K\SRWKHVLV�

䘟 ,I�WKH�3�YDOXH�LV�VPDOOHU�WKDQ�D�VSHFLILHG�YDOXH�Į��FDOOHG�WKH�VLJQLILFDQFH�
OHYHO���WKH�GDWD�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�OHYHO�Į��,Q�WKDW�FDVH��ZH�FDQ�
UHMHFW�+����,I�WKH�3�YDOXH�LV�JUHDWHU�WKDQ�RU�HTXDO�WR�Į��ZH�IDLO�WR�UHMHFW�+���

䘟 $�7\SH�,�HUURU�RFFXUV�LI�ZH�UHMHFW�+��ZKHQ�LW�LV�LQ�IDFW�WUXH��$�7\SH�,,�HUURU�
RFFXUV�LI�ZH�IDLO�WR�UHMHFW�+��ZKHQ�LW�LV�DFWXDOO\�IDOVH��,Q�D�IL[HG�OHYHO�Į�
VLJQLILFDQFH�WHVW��WKH�SUREDELOLW\�RI�D�7\SH�,�HUURU�LV�WKH�VLJQLILFDQFH�OHYHO�Į�

䘟 7KH�SRZHU�RI�D�VLJQLILFDQFH�WHVW�DJDLQVW�D�VSHFLILF�DOWHUQDWLYH�LV�WKH�
SUREDELOLW\�WKDW�WKH�WHVW�ZLOO�UHMHFW�+��ZKHQ�WKH�DOWHUQDWLYH�LV�WUXH��3RZHU�
PHDVXUHV�WKH�DELOLW\�RI�WKH�WHVW�WR�GHWHFW�DQ�DOWHUQDWLYH�YDOXH�RI�WKH�
SDUDPHWHU��)RU�D�VSHFLILF�DOWHUQDWLYH��3�7\SH�,,�HUURU�� �����SRZHU�

6XPPDU\



� /RRNLQJ�$KHDG«

:H¶OO�OHDUQ�KRZ�WR�WHVW�D�FODLP�DERXW�D�SRSXODWLRQ�SURSRUWLRQ�

:H¶OO�OHDUQ�DERXW
䘟�&DUU\LQJ�RXW�D�VLJQLILFDQFH�WHVW��
䘟�7KH�RQH�VDPSOH�]�WHVW�IRU�D�SURSRUWLRQ
䘟�7ZR�VLGHG�WHVWV
䘟�:K\�FRQILGHQFH�LQWHUYDOV�JLYH�PRUH�LQIRUPDWLRQ�
WKDQ�VLJQLILFDQFH�WHVWV

,Q�WKH�QH[W�6HFWLRQ«


