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Introduction
7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�XVH�WKH�+3���*�WR�DQDO\]H�GDWD�VWDWLVWLFDOO\��
<RX�FDQ�XVH�WKH�+3���*�WR�DQDO\]H�WZR�EURDG�FDWHJRULHV�RI�VWDWLVWLFV�

� 'HVFULSWLYH�VWDWLVWLFV�HQDEOHV�\RX�WR�FDOFXODWH�YDOXHV�VXFK�DV�WKH�
PHDQ��WKH�YDULDQFH��DQG�WKH�VWDQGDUG�GHYLDWLRQ��<RX�FDQ�DOVR�DSSO\�
UHJUHVVLRQ�WHFKQLTXHV�WR�WKH�GDWD�WR�ILW�D�V\PEROLF�PRGHO�WR�LW�

� ,QIHUHQWLDO�VWDWLVWLFV�HQDEOHV�\RX�WR�FDOFXODWH�YDOXHV�VXFK�DV�
FRQILGHQFH�LQWHUYDOV��<RX�FDQ�DOVR�SHUIRUP�K\SRWKHVLV�WHVWV�EDVHG�RQ�
WKH�1RUPDO�=��DQG�6WXGHQWªV�W�GLVWULEXWLRQV��

7KH�LQIHUHQWLDO�VWDWLVWLFV�DSSOLFDWLRQV�LQFOXGHV�RQOLQH�KHOS��2Q�DQ\�RI�
WKH�LQIHUHQWLDO�VWDWLVWLFV�VFUHHQV��SUHVV�+(/3�WR�GLVSOD\�KHOS�RQ�KRZ�WR�
FRPSOHWH�WKH�VFUHHQ��
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Descriptive statistics
8VH�WKH�GHVFULSWLYH�VWDWLVWLFV�DSSOLFDWLRQV�RI�WKH�+3���*�WR�DQDO\]H�GDWD�
VWRUHG�LQ�D�PDWUL[�

� 8VH�WKH�6LQJOH�YDULDEOH�VWDWLVWLFV�DSSOLFDWLRQ�WR�FDOFXODWH�YDOXHV�
VXFK�DV�WKH�PHDQ��WKH�VWDQGDUG�GHYLDWLRQ��DQG�WKH�YDULDQFH�IRU�D�VHW�RI�
VLQJOH�YDULDEOH�VWDWLVWLFV��IRU�H[DPSOH�RQH�FROXPQ�RI�D�PDWUL[�

� 8VH�WKH�)UHTXHQFLHV�DSSOLFDWLRQ�WR�GHWHUPLQH�WKH�IUHTXHQF\�
GLVWULEXWLRQ�IRU�D�VHW�RI�GDWD�

� 8VH�WKH�)LW�GDWD�DSSOLFDWLRQ�WR�TXDQWLI\�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�
GDWD�LQ�WZR�FROXPQV�

� 8VH�WKH�6XPPDU\�VWDWLVWLFV�DSSOLFDWLRQ�WR�FDOFXODWH�VXPPDULHV�WKDW�
UHODWH�WR�D�VHW�RI�ELYDULDWH�GDWD��

Starting an application and specifying the data

7R�VWDUW�D�GHVFULSWLYH�VWDWLVWLFV�DSSOLFDWLRQ�

�� 3UHVV�>÷�WR�GLVSOD\�WKH�6WDWLVWLFV�FKRRVH�OLVW�

�� 8VH�WKH�DUURZ�NH\V�WR�VHOHFW�WKH�VWDWLVWLFV�DSSOLFDWLRQ�WKDW�\RX�ZDQW��
DQG�SUHVV�\�

7KH�LQSXW�IRUP�IRU�WKH�DSSOLFDWLRQ�LV�GLVSOD\HG�

:KHQ�\RX�RSHQ�D�VWDWLVWLFV�DSSOLFDWLRQ�LQSXW�IRUP��WKH�GHIDXOW�GDWD�
GLVSOD\HG�LV�GDWD�WKDW�LV�FRQWDLQHG�LQ�WKH�Σ'$7�YDULDEOH��)URP�WKH�
VWDWLVWLFV�DSSOLFDWLRQ�LQSXW�IRUPV��\RX�FDQ�GR�HLWKHU�RI�WKH�IROORZLQJ�WR�
VSHFLI\�GDWD�WR�DQDO\]H�

� 7R�FUHDWH�QHZ�GDWD�WR�DQDO\]H��SUHVV�(',7�WR�RSHQ�0DWUL[�:ULWHU��7KH�
GDWD�\RX�FUHDWH�LV�VWRUHG�LQ�WKH�Σ'$7�YDULDEOH�

� 7R�VHOHFW�DQ�REMHFW��IRU�H[DPSOH�DQ�H[LVWLQJ�PDWUL[��SUHVV�&+226��DQG�
VHOHFW�WKH�REMHFW�IURP�WKH�OLVW��7KH�GDWD�LV�FRSLHG�WR�WKH�Σ'$7�YDULDEOH��
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Single-variable statistics

<RX�VSHFLI\�WKH�FROXPQ�RI�GDWD�ZLWKLQ�WKH�PDWUL[�WR�DQDO\]H�

7R�FDOFXODWH�VLQJOH�YDULDEOH�VWDWLVWLFV��XVH�WKH�IROORZLQJ�SURFHGXUH�

�� 8VH�WKH�PHWKRG�GHVFULEHG�LQ�§6WDUWLQJ�DQ�DSSOLFDWLRQ�DQG�VSHFLI\LQJ�
WKH�GDWD¨�RQ�SDJH�����WR�RSHQ�WKH�6LQJOH�YDULDEOH�VWDWLVWLFV�LQSXW�IRUP�
DQG�WR�ORDG�WKH�GDWD�WR�DQDO\]H�

�� ,Q�WKH�&RO�ILHOG��HQWHU�WKH�QXPEHU�RI�WKH�PDWUL[�FROXPQ�WKDW�KROGV�WKH�
GDWD�\RX�ZDQW�WR�DQDO\]H��

�� ,Q�WKH�7\SH�ILHOG��SUHVV�&+226�DQG�VHOHFW�WKH�W\SH�RI�VWDWLVWLFDO�GDWD�WR�
PHDVXUH�

¥ 6HOHFW�6$03/(�LI�\RXU�GDWD�UHSUHVHQWV�D�VDPSOH�RI�WKH�SRSXODWLRQ�

¥ 6HOHFW�3238/$7,21�LI�\RXU�GDWD�UHSUHVHQWV�WKH�HQWLUH�SRSXODWLRQ�

�� 3ODFH�WKH�FXUVRU�LQ�D�ILHOG�IRU�D�VWDWLVWLF�WKDW�\RX�ZDQW�WR�FDOFXODWH�DQG�
SUHVV�&+.��5HSHDW�IRU�RWKHU�VWDWLVWLFV�\RX�ZDQW�WR�FDOFXODWH�

�� 3UHVV�2.��7KH�YDOXHV�\RX�VHOHFWHG�DUH�FDOFXODWHG�DQG�GLVSOD\HG�LQ�D�OLVW�
LQ�KLVWRU\�

7KH�IROORZLQJ�VLQJOH�YDULDEOH�VWDWLVWLFV�FDQ�EH�FDOFXODWHG�

0HDQ 5HWXUQV�WKH�DULWKPHWLF�PHDQ�

6WG�'HY 5HWXUQV�WKH�VWDQGDUG�GHYLDWLRQ�

9DULDQFH� 'HSHQGLQJ�RQ�WKH�W\SH�WKDW�\RX�VHOHFWHG��UHWXUQV�HLWKHU�WKH�
VDPSOH�YDULDQFH�RU�WKH�SRSXODWLRQ�YDULDQFH��

7RWDO 5HWXUQV�WKH�VXP�RI�WKH�GDWD�

0D[LPXP 5HWXUQV�WKH�ODUJHVW�YDOXH�LQ�WKH�GDWD�

0LQLPXP 5HWXUQV�WKH�VPDOOHVW�YDOXH�LQ�WKH�GDWD�
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Generating frequencies

)UHTXHQF\�GLVWULEXWLRQV�GHVFULEH�KRZ�GDWD�LV�GLVWULEXWHG�DFURVV�D�
VSHFLILHG�VHW�RI�VXE�LQWHUYDOV��RU�ELQV��<RX�VSHFLI\�

� WKH�PLQLPXP�YDOXH�IRU�GDWD�HOHPHQWV�WR�EH�LQFOXGHG�LQ�WKH�IUHTXHQF\�
GLVWULEXWLRQ

� WKH�ELQ�QXPEHU

� WKH�ELQ�VL]H��

6WDUWLQJ�IURP�WKH�PLQLPXP�YDOXH��WKH�VWDWLVWLFV�DSSOLFDWLRQ�VHWV�XS�WKH�
QXPEHU�RI�LQWHUYDOV��(DFK�LQWHUYDO�LV�VHW�WR�WKH�VL]H�WKDW�\RX�VSHFLI\��)URP�
WKLV��WKH�VWDWLVWLFV�DSSOLFDWLRQ�GHILQHV�WKH�PD[LPXP�YDOXH�RI�GDWD�WR�EH�
VDPSOHG�

7R�VHW�XS�D�IUHTXHQF\�GLVWULEXWLRQ�IRU�\RXU�GDWD��XVH�WKH�IROORZLQJ�
SURFHGXUH�

�� 8VH�WKH�PHWKRG�GHVFULEHG�LQ�§6WDUWLQJ�DQ�DSSOLFDWLRQ�DQG�VSHFLI\LQJ�
WKH�GDWD¨�RQ�SDJH�����WR�RSHQ�WKH�)UHTXHQFLHV�LQSXW�IRUP�DQG�WR�ORDG�
WKH�GDWD�WR�DQDO\]H�

�� ,Q�WKH�;�0LQ�ILHOG��HQWHU�WKH�PLQLPXP�YDOXH�IRU�VDPSOHV�WR�EH�LQFOXGHG�
LQ�WKH�DQDO\VLV�

�� ,Q�WKH�%LQ�&RXQW�ILHOG��HQWHU�WKH�QXPEHU�RI�LQWHUYDOV��RU�ELQV�

�� ,Q�WKH�%LQ�:LGWK�ILHOG��HQWHU�WKH�VL]H�RI�HDFK�LQWHUYDO��RU�ELQ��

7KH�VWDWLVWLFV�DSSOLFDWLRQ�FDOFXODWHV�WKH�KLJKHVW�YDOXH�WR�EH�LQFOXGHG�LQ�
WKH�VDPSOH�

�� 3UHVV�2.��7KH�IROORZLQJ�GDWD�LV�UHWXUQHG�LQ�D�OLVW�WR�KLVWRU\�

¥ $Q�DUUD\�RI�LQWHJHUV��UHSUHVHQWLQJ�WKH�QXPEHU�RI�GDWD�HOHPHQWV�WKDW�
IHOO�LQWR�HDFK�LQWHUYDO��IURP�ORZHVW�LQWHUYDO�WR�KLJKHVW�LQWHUYDO�

¥ $�WZR�HOHPHQW�YHFWRU¦WKH�ILUVW�HOHPHQW�UHSUHVHQWV�WKH�QXPEHU�RI�
HOHPHQWV�EHORZ�WKH�ORZHVW�YDOXH�DQG�WKH�VHFRQG�HOHPHQW�
UHSUHVHQWV�WKH�QXPEHU�RI�HOHPHQWV�DERYH�WKH�KLJKHVW�DOORZDEOH�
YDOXH�
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Fitting a model to a set of data

<RX�FDQ�XVH�WKH�VWDWLVWLFV�DSSOLFDWLRQ�WR�FDOFXODWH�3HDUVRQªV�FRUUHODWLRQ�
FRHIILFLHQW�IRU�ELYDULDWH�GDWD��7KH�VWDWLVWLFV�DSSOLFDWLRQ�TXDQWLILHV�WKH�
FRUUHODWLRQ�EHWZHHQ�GDWD�LQ�DQ\�WZR�FROXPQV�LQ�D�PDWUL[��<RX�FDQ�FKRRVH�
D�UHJUHVVLRQ�PRGHO�WR�DSSO\�WR�WKH�GDWD�WR�ILQG�WKH�UHODWLRQVKLS��RU�\RX�FDQ�
VHOHFW�WKH�%HVW�)LW�RSWLRQ�WR�DOORZ�WKH�FDOFXODWRU�WR�ILQG�WKH�EHVW�
FRUUHODWLRQ�IURP�LWV�OLEUDU\�RI�ILW�W\SHV�

7KH�IROORZLQJ�IRXU�UHJUHVVLRQ�PRGHOV�DUH�DYDLODEOH�IRU�VHOHFWLRQ�

� /LQHDU�ILW

� /RJDULWKPLF�ILW

� ([SRQHQWLDO�ILW

�RU�

� 3RZHU�ILW

� �RU�

7R�GHWHUPLQH�GHWDLOV�RI�WKH�UHJUHVVLRQ�PRGHO�WKDW�DSSOLHV�WR�\RXU�GDWD��XVH�
WKH�IROORZLQJ�SURFHGXUH�

�� 8VH�WKH�PHWKRG�GHVFULEHG�LQ�§6WDUWLQJ�DQ�DSSOLFDWLRQ�DQG�VSHFLI\LQJ�
WKH�GDWD¨�RQ�SDJH�����WR�RSHQ�WKH�)LW�'DWD�LQSXW�IRUP�DQG�WR�ORDG�WKH�
GDWD�WR�DQDO\]H�

�� ,Q�WKH�;�&RO�ILHOG��HQWHU�WKH�FROXPQ�QXPEHU�WKDW�KROGV�WKH�LQGHSHQGHQW�
YDULDEOH�YDOXHV�

�� ,Q�WKH�<�&RO�ILHOG��HQWHU�WKH�FROXPQ�QXPEHU�WKDW�KROGV�WKH�GHSHQGHQW�
YDULDEOH�YDOXHV�

�� 3ODFH�WKH�FXUVRU�LQ�WKH�0RGHO�ILHOG�DQG�SUHVV�&+226��$�FKRRVH�OLVW�
FRQWDLQLQJ�WKH�UHJUHVVLRQ�PRGHO�RSWLRQV�LV�GLVSOD\HG�

�� 6HOHFW�WKH�UHJUHVVLRQ�PRGHO�WR�DSSO\�WR�WKH�GDWD��RU�VHOHFW�%HVW�ILW�WR�
DSSO\�WKH�PRGHO�WKDW�EHVW�ILWV�WKH�GDWD��

�� 3UHVV�2.�WR�FDOFXODWH�WKH�UHJUHVVLRQ�GHWDLOV��7KH�IROORZLQJ�LWHPV�
DSSHDU�LQ�KLVWRU\�

¥ ,WHP����WKH�FRYDULDQFH�YDOXH�

¥ ,WHP����WKH�FRUUHODWLRQ�FRHIILFLHQW�

¥ ,WHP����WKH�UHJUHVVLRQ�IRUPXOD�

y b mx+=

\ E P [OQ� 

\ beP[ \ln b mx+ln 

\ E[P \ln EOQ P [OQ� 
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Predicting a value based on the regression

2QFH�\RX�KDYH�SHUIRUPHG�D�UHJUHVVLRQ��\RX�FDQ�XVH�LW�WR�SUHGLFW�\�YDOXHV�

�� )ROORZ�VWHSV���WR���LQ�WKH�SUHYLRXV�VHFWLRQ�WR�DSSO\�D�UHJUHVVLRQ�WR�\RXU�
GDWD�

�� 3UHVV�35('��7KH�3UHGLFW�9DOXHV�LQSXW�IRUP�LV�GLVSOD\HG�

�� ,Q�WKH�;�ILHOG��HQWHU�WKH�YDOXH�IRU�ZKLFK�\RX�ZDQW�WR�ILQG�WKH�
FRUUHVSRQGLQJ�\�YDOXH�

�� 0RYH�WKH�FXUVRU�WR�WKH�<�ILHOG�DQG�SUHVV�35('��7KH�FRPSXWHG�YDOXH��
EDVHG�RQ�WKH�UHJUHVVLRQ��DSSHDUV�

Calculating summary statistics

<RX�FDQ�XVH�WKH�VXPPDU\�VWDWLVWLFV�DSSOLFDWLRQ�WR�FDOFXODWH�XS�WR�VL[�
VXPPDU\�VWDWLVWLFV�RQ�ELYDULDWH�GDWD��

7R�FDOFXODWH�VXPPDU\�VWDWLVWLFV�

�� 8VH�WKH�PHWKRG�GHVFULEHG�LQ�§6WDUWLQJ�DQ�DSSOLFDWLRQ�DQG�VSHFLI\LQJ�
WKH�GDWD¨�RQ�SDJH�����WR�RSHQ�WKH�6XPPDU\�6WDWLVWLFV�LQSXW�IRUP�DQG�WR�
ORDG�WKH�GDWD�WR�DQDO\]H�

�� ,Q�WKH�;�&RO�DQG�<�&RO�ILHOGV��VSHFLI\�WKH�FROXPQV�WKDW�KROG�WKH�GDWD�WR�
DQDO\]H�

�� 8VH�WKH�DUURZ�NH\V�WR�QDYLJDWH�DURXQG�WKH�&DOFXODWH�ILHOGV��3UHVV�&+.�
WR�FKRRVH�WKH�YDOXHV�WKDW�\RX�ZDQW�WR�FDOFXODWH��$�FKHFN�PDUN�DSSHDUV�
DJDLQVW�WKH�RQHV�\RX�FKRRVH��7KH�VXPPDU\�VWDWLVWLFV�WKDW�FDQ�EH�
FDOFXODWHG�DUH�DV�IROORZV�

Σ; 7KH�VXP�RI�WKH�YDOXHV�LQ�WKH�;�&RO�RI�Σ'$7�

Σ< 7KH�VXP�RI�WKH�YDOXHV�LQ�WKH�<�&RO�RI�Σ'$7�

Σ;� 7KH�VXP�RI�WKH�VTXDUHV�RI�WKH�YDOXHV�LQ�WKH�;�&RO�RI���Σ'$7�

Σ<� 7KH�VXP�RI�WKH�VTXDUHV�RI�WKH�YDOXHV�LQ�WKH�<�&RO�RI���Σ'$7�

Σ;< 7KH�VXP�RI�WKH�SURGXFWV�RI�WKH�;�&RO�DQG�<�&RO�SDLUV�RI��Σ'$7

1Σ 7KH�QXPEHU�RI�URZV�LQ�Σ'$7�
�� 3UHVV�2.�WR�FDOFXODWH�WKH�VWDWLVWLFV��7KH�VWDWLVWLFV�DSSHDU�LQ�KLVWRU\�

$OWKRXJK�\RX�FDQ�XVH�WKLV�PHWKRG�WR�SUHGLFW�D�YDOXH�IRU�[�WKDW�
FRUUHVSRQGV�WR�D�NQRZQ�\�YDOXH��WKH�VROXWLRQ�PD\�QRW�EH�
PDWKHPDWLFDOO\�FRUUHFW�
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Plotting statistics

7KH�IROORZLQJ�VWDWLVWLFDO�SORW�W\SHV�DUH�DYDLODEOH�

� +LVWRJUDP

� %DU

� 6FDWWHU

%\�GHIDXOW��WKHVH�SORW�W\SHV�SORW�WKH�GDWD�VWRUHG�LQ�Σ'$7��6HH�FKDSWHU����
§3ORWWLQJ�JUDSKV¨��IRU�GHWDLOV�RQ�KRZ�WR�SORW�VWDWLVWLFDO�GDWD�

Inferential statistics
7KH�LQIHUHQWLDO�VWDWLVWLFV�FDSDELOLWLHV�RI�WKH�+3���*�LQFOXGH�FDOFXODWLRQ�RI�
FRQILGHQFH�LQWHUYDOV�DQG�K\SRWKHVLV�WHVWV�EDVHG�RQ�WKH�1RUPDO�
=�GLVWULEXWLRQ�RU�6WXGHQWªV�W�GLVWULEXWLRQ��

%DVHG�RQ�WKH�VWDWLVWLFV�IURP�RQH�RU�WZR�VDPSOHV��\RX�FDQ�WHVW�K\SRWKHVHV�
DQG�ILQG�FRQILGHQFH�LQWHUYDOV�IRU�WKH�IROORZLQJ�TXDQWLWLHV�

� PHDQ

� SURSRUWLRQ

� GLIIHUHQFH�EHWZHHQ�WZR�PHDQV

� GLIIHUHQFH�EHWZHHQ�WZR�SURSRUWLRQV

7KH�FDOFXODWRU�FRQWDLQV�RQOLQH�KHOS�IRU�HDFK�WHVW��<RX�DFFHVV�WKH�RQOLQH�
KHOS�E\�SUHVVLQJ�+(/3�RQ�WKH�WHVW�LQSXW�IRUP�

Example data

:KHQ�\RX�ILUVW�DFFHVV�DQ�LQSXW�IRUP�IRU�DQ�LQIHUHQWLDO�VWDWLVWLFV�WHVW��E\�
GHIDXOW�WKH�LQSXW�IRUP�FRQWDLQV�H[DPSOH�GDWD��7KLV�H[DPSOH�GDWD�LV�
GHVLJQHG�WR�UHWXUQ�PHDQLQJIXO�UHVXOWV�WKDW�UHODWH�WR�WKH�WHVW��,W�LV�XVHIXO�IRU�
JDLQLQJ�DQ�XQGHUVWDQGLQJ�RI�ZKDW�WKH�WHVW�GRHV��DQG�IRU�GHPRQVWUDWLQJ�WKH�
WHVW��7KH�FDOFXODWRUªV�RQOLQH�KHOS�SURYLGHV�D�GHVFULSWLRQ�RI�ZKDW�WKH�
H[DPSOH�GDWD�UHSUHVHQWV�
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Using inferential statistics

7R�XVH�WKH�LQIHUHQWLDO�VWDWLVWLFV�IXQFWLRQV�

�� 3UHVV�>÷�WR�DFFHVV�WKH�6WDWLVWLFV�PHQX�

�� 6HOHFW�WKH�W\SH�RI�LQIHUHQWLDO�VWDWLVWLFV�WKDW�\RX�ZDQW�

¥ 6HOHFW�+<327+��7(676�WR�GLVSOD\�WKH�K\SRWKHVLV�WHVWV�

¥ 6HOHFW�&21)��,17(59$/�WR�GLVSOD\�WKH�FRQILGHQFH�LQWHUYDO�RSWLRQV�

�� )URP�WKH�OLVW��VHOHFW�WKH�K\SRWKHVLV�WHVW�RU�
WKH�FRQILGHQFH�LQWHUYDO�WKDW�\RX�ZDQW��7KH�
LQSXW�IRUP��FRQWDLQLQJ�H[DPSOH�GDWD��LV�
GLVSOD\HG��)RU�H[DPSOH��ZKHQ�\RX�VHOHFW�
WKH�=�7HVW����µ K\SRWKHVLV�WHVW��WKH�LQSXW�
IRUP�DW�WKH�ULJKW�DSSHDUV�

)RU�LQIRUPDWLRQ�RQ�WKH�WHVW�RU�FRQILGHQFH�LQWHUYDO��DQG�WKH�H[DPSOH�
GDWD��SUHVV�+(/3�

�� (QWHU�\RXU�GDWD��RU�OHDYH�WKH�LQSXW�IRUP�DV�LW�LV�WR�XVH�WKH�H[DPSOH�
GDWD�

�� 3UHVV�2.�

¥ )RU�K\SRWKHVLV�WHVWV��D�FKRRVH�OLVW�DSSHDUV��ZLWK�WKH�K\SRWKHVHV�WR�
WHVW�DJDLQVW�WKH�QXOO�K\SRWKHVLV��6HOHFW�WKH�K\SRWKHVLV�\RX�ZDQW�DQG�
SUHVV�\��7KH�UHVXOWV�RI�WKH�WHVW�DUH�GLVSOD\HG�

¥ )RU�FRQILGHQFH�LQWHUYDOV��WKH�UHVXOWV�DUH�GLVSOD\HG�LPPHGLDWHO\�

%\�GHIDXOW��WKH�UHVXOWV�DUH�GLVSOD\HG�LQ�WH[W�
IRUPDW��7KH�UHVXOWV�IRU�WKH�RQH�VDPSOH�
=�WHVW�H[DPSOH�GDWD�DUH�VKRZQ�RQ�WKH�ULJKW�

7R�FKDQJH�LQSXW�YDOXHV��RU�WR�VHOHFW�D�
GLIIHUHQW�K\SRWKHVLV�WR�WHVW��SUHVV�&$1&(/�WR�
UHWXUQ�WR�WKH�SUHYLRXV�VFUHHQ�

�� 3UHVV�*5$3+�WR�GLVSOD\�WKH�UHVXOWV�
JUDSKLFDOO\��7KH�UHVXOWV�IRU�WKH�RQH�VDPSOH�
=�WHVW�H[DPSOH�GDWD�DUH�VKRZQ�RQ�WKH�ULJKW�

7R�YLHZ�WKH�UHVXOWV�LQ�WH[W�IRUPDW��SUHVV�
7(;7��
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�� 3UHVV�2.�WR�FORVH�WKH�LQIHUHQWLDO�VWDWLVWLFV�DSSOLFDWLRQ�DQG�UHWXUQ�WR�WKH�
GHIDXOW�VFUHHQ��7KH�UHVXOWV�DUH�FRSLHG�WR�KLVWRU\�

7KH�UHVXOWV�IRU�WKH�RQH�VDPSOH�=�WHVW�
H[DPSOH�GDWD�DSSHDU�LQ�KLVWRU\�DV�VKRZQ�RQ�
WKH�ULJKW�

Hypothesis tests

<RX�XVH�K\SRWKHVLV�WHVWV�WR�WHVW�WKH�YDOLGLW\�RI�K\SRWKHVHV�WKDW�UHODWH�WR�
WKH�VWDWLVWLFDO�SDUDPHWHUV�RI�RQH�RU�WZR�SRSXODWLRQV��7KH�WHVWV�DUH�EDVHG�
RQ�VWDWLVWLFV�IURP�VDPSOHV�RI�WKH�SRSXODWLRQ�

7KH�+3���*�K\SRWKHVLV�WHVWV�XVH�WKH�1RUPDO�=�GLVWULEXWLRQ�RU�6WXGHQWªV�
W�GLVWULEXWLRQ�WR�FDOFXODWH�SUREDELOLWLHV��

One-Sample Z-Test

Menu name:�=¥7HVW����µ

2Q�WKH�EDVLV�RI�VWDWLVWLFV�IURP�D�VLQJOH�VDPSOH��PHDVXUHV�WKH�VWUHQJWK�RI�
WKH�HYLGHQFH�IRU�D�VHOHFWHG�K\SRWKHVLV�DJDLQVW�WKH�QXOO�K\SRWKHVLV��7KH�
QXOO�K\SRWKHVLV�LV�WKDW�WKH�SRSXODWLRQ�PHDQ�HTXDOV�D�VSHFLILHG�YDOXH� µ�

<RX�VHOHFW�RQH�RI�WKH�IROORZLQJ�DOWHUQDWLYH�K\SRWKHVHV�DJDLQVW�ZKLFK�WR�
WHVW�WKH�QXOO�K\SRWKHVLV�

Inputs

µ� 3RSXODWLRQ�PHDQ�JLYHQ�WKH�QXOO�K\SRWKHVLV�

σ 3RSXODWLRQ�VWDQGDUG�GHYLDWLRQ�

6DPSOH�PHDQ�

Q 6DPSOH�VL]H�

α 6LJQLILFDQFH�OHYHO�

+
�
�µ µ

�
�

+2�µ µ
�

!

+3�µ µ
�

≠

x
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Results

7HVW�= =�WHVW�VWDWLVWLF�

3URE 3UREDELOLW\�DVVRFLDWHG�ZLWK�WKH�=�WHVW�VWDWLVWLF�

&ULWLFDO�= %RXQGDU\�YDOXH�RI�=�DVVRFLDWHG�ZLWK�WKH�α�OHYHO�WKDW�\RX�
VXSSOLHG�

&ULWLFDO� %RXQGDU\�YDOXH�RI� �UHTXLUHG�E\�WKH�α�YDOXH�WKDW�\RX�
VXSSOLHG�

Two-Sample Z-Test

Menu name:�=¥7HVW��µ�¥µ�

2Q�WKH�EDVLV�RI�WZR�VDPSOHV��HDFK�IURP�D�VHSDUDWH�SRSXODWLRQ��PHDVXUHV�
WKH�VWUHQJWK�RI�WKH�HYLGHQFH�IRU�D�VHOHFWHG�K\SRWKHVLV�DJDLQVW�WKH�QXOO�
K\SRWKHVLV��7KH�QXOO�K\SRWKHVLV�LV�WKDW�WKH�PHDQ�RI�SRSXODWLRQ���HTXDOV�WKH�
PHDQ�RI�SRSXODWLRQ����+���µ�� �µ�

<RX�VHOHFW�RQH�RI�WKH�IROORZLQJ�DOWHUQDWLYH�K\SRWKHVHV�DJDLQVW�ZKLFK�WR�
WHVW�WKH�QXOO�K\SRWKHVLV�

Inputs

1 6DPSOH���PHDQ�

� 6DPSOH���PHDQ�

σ� 3RSXODWLRQ���VWDQGDUG�GHYLDWLRQ�

σ� 3RSXODWLRQ���VWDQGDUG�GHYLDWLRQ�

Q� 6DPSOH���VL]H�

Q� 6DPSOH���VL]H�

α 6LJQLILFDQFH�OHYHO�

Results

7HVW�= =�WHVW�VWDWLVWLF�

3URE 3UREDELOLW\�DVVRFLDWHG�ZLWK�WKH�=�WHVW�VWDWLVWLF�

&ULWLFDO�= %RXQGDU\�YDOXH�RI�=�DVVRFLDWHG�ZLWK�WKH�α�OHYHO�WKDW�\RX�
VXSSOLHG�

x x

H1�µ1 µ2<

H2�µ1 µ2>

H3�µ1 µ2≠

x

x
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One-Proportion Z-Test

Menu name:�=�7HVW��1 3

2Q�WKH�EDVLV�RI�VWDWLVWLFV�IURP�D�VLQJOH�VDPSOH��PHDVXUHV�WKH�VWUHQJWK�RI�
WKH�HYLGHQFH�IRU�D�VHOHFWHG�K\SRWKHVLV�DJDLQVW�WKH�QXOO�K\SRWKHVLV��7KH�
QXOO�K\SRWKHVLV�LV�WKDW�WKH�SURSRUWLRQ�RI�VXFFHVVHV�LQ�WKH�SRSXODWLRQ�
HTXDOV�D�VSHFLILHG�YDOXH��π�

<RX�VHOHFW�RQH�RI�WKH�IROORZLQJ�DOWHUQDWLYH�K\SRWKHVHV�DJDLQVW�ZKLFK�WR�
WHVW�WKH�QXOO�K\SRWKHVLV�

Inputs

π� 3RSXODWLRQ�SURSRUWLRQ�RI�VXFFHVVHV�

[ 1XPEHU�RI�VXFFHVVHV�LQ�WKH�VDPSOH�

Q 6DPSOH�VL]H�

α 6LJQLILFDQFH�OHYHO�

Results

7HVW�3 3URSRUWLRQ�RI�VXFFHVVHV�LQ�WKH�VDPSOH�

7HVW�= =�WHVW�VWDWLVWLF�

3URE 3UREDELOLW\�DVVRFLDWHG�ZLWK�WKH�=�WHVW�VWDWLVWLF�

&ULWLFDO�= %RXQGDU\�YDOXH�RI�=�DVVRFLDWHG�ZLWK�WKH�α�OHYHO�WKDW�\RX�
VXSSOLHG�

+
�
�π π

�
�

+2�π π
�

!

+3�π π
�

≠
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Two-Proportion Z-Test

Menu name:�=�7HVW��3�¥3�

2Q�WKH�EDVLV�RI�VWDWLVWLFV�IURP�WZR�VDPSOHV��HDFK�IURP�D�GLIIHUHQW�
SRSXODWLRQ��PHDVXUHV�WKH�VWUHQJWK�RI�WKH�HYLGHQFH�IRU�D�VHOHFWHG�
K\SRWKHVLV�DJDLQVW�WKH�QXOO�K\SRWKHVLV��7KH�QXOO�K\SRWKHVLV�LV�WKDW�WKH�
SURSRUWLRQ�RI�VXFFHVVHV�LQ�SRSXODWLRQ���HTXDOV�WKH�SURSRUWLRQ�RI�
VXFFHVVHV�LQ�SRSXODWLRQ����+���π� �π�

<RX�VHOHFW�RQH�RI�WKH�IROORZLQJ�DOWHUQDWLYH�K\SRWKHVHV�DJDLQVW�ZKLFK�WR�
WHVW�WKH�QXOO�K\SRWKHVLV�

Inputs

;1 6DPSOH���PHDQ�

;� 6DPSOH���PHDQ�

Q� 6DPSOH���VL]H�

Q� 6DPSOH���VL]H�

α 6LJQLILFDQFH�OHYHO�

Results

7HVW�3�¥3� 'LIIHUHQFH�EHWZHHQ�WKH�SURSRUWLRQV�RI�VXFFHVVHV�LQ�WKH�
WZR�VDPSOHV�

7HVW�= =�WHVW�VWDWLVWLF�

3URE 3UREDELOLW\�DVVRFLDWHG�ZLWK�WKH�=�WHVW�VWDWLVWLF�

&ULWLFDO�= %RXQGDU\�YDOXH�RI�=�DVVRFLDWHG�ZLWK�WKH�α�OHYHO�WKDW�\RX�
VXSSOLHG�

H1�π1 π2<

H2�π1 π2>

H3�π1 π2≠
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One-Sample T-Test

Menu name:�7�7HVW����µ

7KH�2QH�VDPSOH�7�WHVW�LV�XVHG�ZKHQ�WKH�SRSXODWLRQ�VWDQGDUG�GHYLDWLRQ�LV�
QRW�NQRZQ��2Q�WKH�EDVLV�RI�VWDWLVWLFV�IURP�D�VLQJOH�VDPSOH��PHDVXUHV�WKH�
VWUHQJWK�RI�WKH�HYLGHQFH�IRU�D�VHOHFWHG�K\SRWKHVLV�DJDLQVW�WKH�QXOO�
K\SRWKHVLV��7KH�QXOO�K\SRWKHVLV�LV�WKDW�WKH�VDPSOH�PHDQ�KDV�VRPH�
DVVXPHG�YDOXH��+���µ  �µ�

<RX�VHOHFW�RQH�RI�WKH�IROORZLQJ�DOWHUQDWLYH�K\SRWKHVHV�DJDLQVW�ZKLFK�WR�
WHVW�WKH�QXOO�K\SRWKHVLV�

Inputs

µ� 3RSXODWLRQ�PHDQ�

Q 6DPSOH�VL]H�

6DPSOH�PHDQ�

6[ 6DPSOH�VWDQGDUG�GHYLDWLRQ�

α 6LJQLILFDQFH�OHYHO�

Results

7HVW�7 7�WHVW�VWDWLVWLF�

3URE 3UREDELOLW\�DVVRFLDWHG�ZLWK�WKH�7�WHVW�VWDWLVWLF�

&ULWLFDO�7 %RXQGDU\�YDOXH�RI�7�DVVRFLDWHG�ZLWK�WKH�α�OHYHO�WKDW�\RX�
VXSSOLHG�

&ULWLFDO� %RXQGDU\�YDOXH�RI� �UHTXLUHG�E\�WKH�α�YDOXH�WKDW�\RX�
VXSSOLHG�

+
�
�µ µ

�
�

+2�µ µ
�

!

+3�µ µ
�

≠

x

x x
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Two-Sample T-Test

Menu name:�7�7HVW��µ��¥�µ�

7KH�7ZR�VDPSOH�7�WHVW�LV�XVHG�ZKHQ�WKH�SRSXODWLRQ�VWDQGDUG�GHYLDWLRQ�LV�
QRW�NQRZQ��2Q�WKH�EDVLV�RI�VWDWLVWLFV�IURP�WZR�VDPSOHV��HDFK�VDPSOH�IURP�
D�GLIIHUHQW�SRSXODWLRQ��PHDVXUHV�WKH�VWUHQJWK�RI�WKH�HYLGHQFH�IRU�D�
VHOHFWHG�K\SRWKHVLV�DJDLQVW�WKH�QXOO�K\SRWKHVLV��7KH�QXOO�K\SRWKHVLV�LV�WKDW�
WKH�PHDQ�RI�SRSXODWLRQ���HTXDOV�WKH�PHDQ�RI�SRSXODWLRQ����+ ���µ1  �µ2

<RX�VHOHFW�RQH�RI�WKH�IROORZLQJ�DOWHUQDWLYH�K\SRWKHVHV�DJDLQVW�ZKLFK�WR�
WHVW�WKH�QXOO�K\SRWKHVLV

Inputs

1 6DPSOH���PHDQ�

� 6DPSOH���PHDQ�

6� 6DPSOH���VWDQGDUG�GHYLDWLRQ�

6� 6DPSOH���VWDQGDUG�GHYLDWLRQ�

Q� 6DPSOH���VL]H�

Q� 6DPSOH���VL]H�

α 6LJQLILFDQFH�OHYHO�

B3RROHG" &KHFN�WKLV�RSWLRQ�WR�SRRO�VDPSOHV�EDVHG�RQ�WKHLU�
VWDQGDUG�GHYLDWLRQV�

Results

7HVW�7 7�WHVW�VWDWLVWLF�

3URE 3UREDELOLW\�DVVRFLDWHG�ZLWK�WKH�7�WHVW�VWDWLVWLF�

&ULWLFDO�7 %RXQGDU\�YDOXH�RI�7�DVVRFLDWHG�ZLWK�WKH�α�OHYHO�WKDW�\RX�
VXSSOLHG�

+
�
�µ1 µ2�

+2�µ1 µ2!

+3�µ1 µ2≠

x

x

Page 9-14 Using statistics



U
sing statistics
Confidence intervals

7KH�FRQILGHQFH�LQWHUYDO�FDOFXODWLRQV�WKDW�WKH�+3���*�FDQ�SHUIRUP�DUH�
EDVHG�RQ�WKH�1RUPDO�=�GLVWULEXWLRQ�RU�6WXGHQWªV�W�GLVWULEXWLRQ��

One-Sample Z-Interval

Menu name:�=¥,17����µ

7KLV�RSWLRQ�XVHV�WKH�1RUPDO�=�GLVWULEXWLRQ�WR�FDOFXODWH�D�FRQILGHQFH�
LQWHUYDO�IRU�µ��WKH�WUXH�PHDQ�RI�D�SRSXODWLRQ��ZKHQ�WKH�WUXH�SRSXODWLRQ�
VWDQGDUG�GHYLDWLRQ��σ��LV�NQRZQ��

Inputs

6DPSOH�PHDQ�

σ 3RSXODWLRQ�VWDQGDUG�GHYLDWLRQ�

Q 6DPSOH�VL]H�

& &RQILGHQFH�OHYHO�

Results

&ULWLFDO�= &ULWLFDO�YDOXH�IRU�=�

µ�PLQ /RZHU�ERXQG�IRU�µ�
µ�PD[ 8SSHU�ERXQG�IRU�µ�

Two-Sample Z-Interval

Menu name:�=¥,17��µ1¥ µ2

7KLV�RSWLRQ�XVHV�WKH�1RUPDO�=�GLVWULEXWLRQ�WR�FDOFXODWH�D�FRQILGHQFH�
LQWHUYDO�IRU�WKH�GLIIHUHQFH�LQ�WKH�PHDQV�RI�WZR�SRSXODWLRQV��µ1 DQG µ2��
ZKHQ�WKH�SRSXODWLRQ�VWDQGDUG�GHYLDWLRQV��σ��DQG�σ��DUH�NQRZQ��

Inputs

1 6DPSOH���PHDQ�

� 6DPSOH���PHDQ�

σ� 3RSXODWLRQ���VWDQGDUG�GHYLDWLRQ�

σ� 3RSXODWLRQ���VWDQGDUG�GHYLDWLRQ�

Q� 6DPSOH���VL]H�

Q� 6DPSOH���VL]H�

& &RQILGHQFH�OHYHO�

x

x

x
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Results

&ULWLFDO�= &ULWLFDO�YDOXH�IRU�=�

 µ�0LQ /RZHU�ERXQG�IRU�µ��¥�µ�

 µ�0D[ 8SSHU�ERXQG�IRU�µ��¥�µ�

One-Proportion Z-Interval

Menu name:�=¥,17����3

7KLV�RSWLRQ�XVHV�WKH�1RUPDO�=�GLVWULEXWLRQ�WR�FDOFXODWH�D�FRQILGHQFH�
LQWHUYDO�IRU�WKH�SURSRUWLRQ�RI�VXFFHVVHV LQ�D�SRSXODWLRQ�IRU�WKH�FDVH�LQ�
ZKLFK�D�VDPSOH�RI�VL]H��Q��KDV�D�QXPEHU�RI�VXFFHVVHV��[��

Inputs

[ 6DPSOH�VXFFHVV�FRXQW�

Q 6DPSOH�VL]H�

& &RQILGHQFH�OHYHO�

Results

&ULWLFDO�= &ULWLFDO�YDOXH�IRU�=�

π�0LQ /RZHU�ERXQG�IRU�π�
π�0D[ 8SSHU�ERXQG�IRU�π�

Two-Proportion Z-Interval

Menu name:�=¥,17��3��¥�3�

7KLV�RSWLRQ�XVHV�WKH�1RUPDO�=�GLVWULEXWLRQ�WR�FDOFXODWH�D�FRQILGHQFH�
LQWHUYDO�IRU�WKH�GLIIHUHQFH�LQ�WKH�SURSRUWLRQV�RI�VXFFHVVHV�LQ�WZR�
SRSXODWLRQV��

Inputs

[1 6DPSOH���VXFFHVV�FRXQW�

[� 6DPSOH���VXFFHVV�FRXQW�

Q� 6DPSOH���VL]H�

Q� 6DPSOH���VL]H�

& &RQILGHQFH�OHYHO�

∆

∆
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Results

&ULWLFDO�= &ULWLFDO�YDOXH�IRU�=�

 π�0LQ /RZHU�ERXQG�IRU�WKH�GLIIHUHQFH�LQ�SURSRUWLRQV�RI�
VXFFHVVHV�

�π�0D[ 8SSHU�ERXQG�IRU�WKH�GLIIHUHQFH�LQ�SURSRUWLRQV�RI�
VXFFHVVHV�

One-Sample T-Interval

Menu name:�7¥,17����µ

7KLV�RSWLRQ�XVHV�WKH�6WXGHQWªV�W�GLVWULEXWLRQ�WR�FDOFXODWH�D�FRQILGHQFH�
LQWHUYDO�IRU�µ��WKH�WUXH�PHDQ�RI�D�SRSXODWLRQ��IRU�WKH�FDVH�LQ�ZKLFK�WKH�WUXH�
SRSXODWLRQ�VWDQGDUG�GHYLDWLRQ��σ��LV�XQNQRZQ��

Inputs

6DPSOH�PHDQ�

6[ 6DPSOH�VWDQGDUG�GHYLDWLRQ�

Q 6DPSOH�VL]H�

& &RQILGHQFH�OHYHO�

Results

&ULWLFDO�7 &ULWLFDO�YDOXH�IRU�7�

µ�0LQ /RZHU�ERXQG�IRU�µ�
µ�0D[ 8SSHU�ERXQG�IRU�µ�

∆

∆

x
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Two-Sample T-Interval

Menu name:�7¥,17��µ��¥�µ�

7KLV�RSWLRQ�XVHV�WKH�6WXGHQWªV�W�GLVWULEXWLRQ�WR�FDOFXODWH�D�FRQILGHQFH�
LQWHUYDO�IRU�WKH�GLIIHUHQFH�LQ�WKH�PHDQV�RI�WZR�SRSXODWLRQV��µ1 − µ2, ZKHQ�
WKH�SRSXODWLRQ�VWDQGDUG�GHYLDWLRQV��σ1DQG�σ2��DUH�XQNQRZQ��

Inputs

1 6DPSOH���PHDQ�

� 6DPSOH���PHDQ�

V� 6DPSOH���VWDQGDUG�GHYLDWLRQ�

V� 6DPSOH���VWDQGDUG�GHYLDWLRQ�

Q� 6DPSOH���VL]H�

Q� 6DPSOH���VL]H�

& &RQILGHQFH�OHYHO�

B3RROHG :KHWKHU�RU�QRW�WR�SRRO�WKH�VDPSOHV�EDVHG�RQ�WKHLU�
VWDQGDUG�GHYLDWLRQV�

Results

&ULWLFDO�7 &ULWLFDO�YDOXH�IRU�7�

 µ�0LQ /RZHU�ERXQG�IRU�µ��¥�µ��

�µ�0D[ 8SSHU�ERXQG�IRU�µ��¥�µ��

x

x

∆

∆
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