



1.  What are the three parts of a confidence interval? 
 
2.  Name two ways in which you can decrease the margin of 
error. 
 
3.  What are the three conditions for constructing a 
confidence interval?
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�&KDSWHU��
(VWLPDWLQJ�ZLWK�&RQILGHQFH

Ŷ ��� &RQILGHQFH�,QWHUYDOV��7KH�%DVLFV

Ŷ ��� (VWLPDWLQJ�D�3RSXODWLRQ�3URSRUWLRQ

Ŷ ��� (VWLPDWLQJ�D�3RSXODWLRQ�0HDQ



� 6HFWLRQ����
&RQILGHQFH�,QWHUYDOV��7KH�%DVLFV

$IWHU�WKLV�VHFWLRQ��\RX�VKRXOG�EH�DEOH�WR«

䘟 ,17(535(7�D�FRQILGHQFH�OHYHO

䘟 ,17(535(7�D�FRQILGHQFH�LQWHUYDO�LQ�FRQWH[W

䘟 '(6&5,%(�KRZ�D�FRQILGHQFH�LQWHUYDO�JLYHV�D�UDQJH�RI�SODXVLEOH�
YDOXHV�IRU�WKH�SDUDPHWHU

䘟 '(6&5,%(�WKH�LQIHUHQFH�FRQGLWLRQV�QHFHVVDU\�WR�FRQVWUXFW�
FRQILGHQFH�LQWHUYDOV

䘟 (;3/$,1�SUDFWLFDO�LVVXHV�WKDW�FDQ�DIIHFW�WKH�LQWHUSUHWDWLRQ�RI�D�
FRQILGHQFH�LQWHUYDO

/HDUQLQJ�2EMHFWLYHV



�&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV
Ŷ ,QWURGXFWLRQ

2XU�JRDO�LQ�PDQ\�VWDWLVWLFDO�VHWWLQJV�LV�WR�XVH�D�VDPSOH�VWDWLVWLF�
WR�HVWLPDWH�D�SRSXODWLRQ�SDUDPHWHU���,Q�&KDSWHU����ZH�OHDUQHG�
LI�ZH�UDQGRPO\�VHOHFW�WKH�VDPSOH��ZH�VKRXOG�EH�DEOH�WR�
JHQHUDOL]H�RXU�UHVXOWV�WR�WKH�SRSXODWLRQ�RI�LQWHUHVW�

,Q�&KDSWHU����ZH�OHDUQHG�WKDW�GLIIHUHQW�VDPSOHV�\LHOG�GLIIHUHQW�
UHVXOWV�IRU�RXU�HVWLPDWH���6WDWLVWLFDO�LQIHUHQFH�XVHV�WKH�
ODQJXDJH�RI�SUREDELOLW\�WR�H[SUHVV�WKH�VWUHQJWK�RI�RXU�
FRQFOXVLRQV�E\�WDNLQJ�FKDQFH�YDULDWLRQ�GXH�WR�UDQGRP�
VHOHFWLRQ�RU�UDQGRP�DVVLJQPHQW�LQWR�DFFRXQW�

,Q�WKLV�FKDSWHU��ZH¶OO�OHDUQ�RQH�PHWKRG�RI�VWDWLVWLFDO�LQIHUHQFH�±�
FRQILGHQFH�LQWHUYDOV�±�VR�ZH�PD\�HVWLPDWH�WKH�YDOXH�RI�D�
SDUDPHWHU�IURP�D�VDPSOH�VWDWLVWLF���$V�ZH�GR�VR��ZH¶OO�OHDUQ�
QRW�RQO\�KRZ�WR�FRQVWUXFW�D�FRQILGHQFH�LQWHUYDO��EXW�DOVR�KRZ�
WR�UHSRUW�SUREDELOLWLHV�WKDW�ZRXOG�GHVFULEH�ZKDW�ZRXOG�KDSSHQ�
LI�ZH�XVHG�WKH�LQIHUHQFH�PHWKRG�PDQ\�WLPHV�



�&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV
Ŷ $FWLYLW\��7KH�0\VWHU\�0HDQ

<RXU�WHDFKHU�KDV�VHOHFWHG�D�³0\VWHU\�0HDQ´�YDOXH���DQG�VWRUHG�LW�DV�
³0´�LQ�WKHLU�FDOFXODWRU���<RXU�WDVN�LV�WR�ZRUN�WRJHWKHU�ZLWK���RU���
VWXGHQWV�WR�HVWLPDWH�WKLV�YDOXH�

7KH�IROORZLQJ�FRPPDQG�ZDV�H[HFXWHG�RQ�WKHLU�FDOFXODWRU��PHDQ
�UDQG1RUP�0���������

7KH�UHVXOW�ZDV����������7KLV�WHOOV�XV�WKH�
FDOFXODWRU�FKRVH�DQ�656�RI����
REVHUYDWLRQV�IURP�D�1RUPDO�SRSXODWLRQ�ZLWK�
PHDQ�0�DQG�VWDQGDUG�GHYLDWLRQ������7KH�
UHVXOWLQJ�VDPSOH�PHDQ�RI�WKRVH����YDOXHV�
ZDV��������

<RXU�JURXS�PXVW�GHWHUPLQH�DQ�LQWHUYDO�RI�UHDVRQDEOH�YDOXHV�IRU�WKH�
SRSXODWLRQ�PHDQ����8VH�WKH�UHVXOW�DERYH�DQG�ZKDW�\RX�OHDUQHG�DERXW�
VDPSOLQJ�GLVWULEXWLRQV�LQ�WKH�SUHYLRXV�FKDSWHU�

6KDUH�\RXU�WHDP¶V�UHVXOWV�ZLWK�WKH�FODVV�



�Ŷ &RQILGHQFH�,QWHUYDOV��7KH�%DVLFV
&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV

'HILQLWLRQ�
$�SRLQW�HVWLPDWRU�LV�D�VWDWLVWLF�WKDW�SURYLGHV�DQ�HVWLPDWH�RI�D�
SRSXODWLRQ�SDUDPHWHU��7KH�YDOXH�RI�WKDW�VWDWLVWLF�IURP�D�VDPSOH�LV�
FDOOHG�D�SRLQW�HVWLPDWH��,GHDOO\��D�SRLQW�HVWLPDWH�LV�RXU�³EHVW�JXHVV´�DW�
WKH�YDOXH�RI�DQ�XQNQRZQ�SDUDPHWHU�

:H�OHDUQHG�LQ�&KDSWHU���WKDW�DQ�LGHDO�SRLQW�HVWLPDWRU�ZLOO�KDYH�QR�ELDV�DQG�
ORZ�YDULDELOLW\���6LQFH�YDULDELOLW\�LV�DOPRVW�DOZD\V�SUHVHQW�ZKHQ�FDOFXODWLQJ�
VWDWLVWLFV�IURP�GLIIHUHQW�VDPSOHV��ZH�PXVW�H[WHQG�RXU�WKLQNLQJ�DERXW�
HVWLPDWLQJ�SDUDPHWHUV�WR�LQFOXGH�DQ�DFNQRZOHGJHPHQW�WKDW�UHSHDWHG�
VDPSOLQJ�FRXOG�\LHOG�GLIIHUHQW�UHVXOWV�



�Ŷ 7KH�,GHD�RI�D�&RQILGHQFH�,QWHUYDO

5HFDOO�WKH�³0\VWHU\�0HDQ´�$FWLYLW\���,V�WKH�YDOXH�RI�
WKH�SRSXODWLRQ�PHDQ���H[DFWO\�������"�3UREDEO\�
QRW���+RZHYHU��VLQFH�WKH�VDPSOH�PHDQ�LV���������
ZH�FRXOG�JXHVV�WKDW���LV�³VRPHZKHUH´�DURXQG�
���������+RZ�FORVH�WR��������LV���OLNHO\�WR�EH"

&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV

7R�DQVZHU�WKLV�TXHVWLRQ��ZH�PXVW�DVN�DQRWKHU�



�Ŷ 7KH�,GHD�RI�D�&RQILGHQFH�,QWHUYDO
&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV

,I�ZH�HVWLPDWH�WKDW���OLHV�VRPHZKHUH�LQ�WKH�LQWHUYDO��������WR���������
ZH¶G�EH�FDOFXODWLQJ�DQ�LQWHUYDO�XVLQJ�D�PHWKRG�WKDW�FDSWXUHV�WKH�WUXH���LQ�
DERXW�����RI�DOO�SRVVLEOH�VDPSOHV�RI�WKLV�VL]H�



�Ŷ 7KH�,GHD�RI�D�&RQILGHQFH�,QWHUYDO

A��Z`!�Aç�ç`!|PZcçfIçA||f|

&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV

'HILQLWLRQ�
$�FRQILGHQFH�LQWHUYDO�IRU�D�SDUDPHWHU�KDV�WZR�SDUWV�
��$Q�LQWHUYDO�FDOFXODWHG�IURP�WKH�GDWD��ZKLFK�KDV�WKH�IRUP�

HVWLPDWH���PDUJLQ�RI�HUURU
��7KH�PDUJLQ�RI�HUURU�WHOOV�KRZ�FORVH�WKH�HVWLPDWH�WHQGV�WR�EH�WR�WKH�
XQNQRZQ�SDUDPHWHU�LQ�UHSHDWHG�UDQGRP�VDPSOLQJ�
��$�FRQILGHQFH�OHYHO�&��WKH�RYHUDOO�VXFFHVV�UDWH�RI�WKH�PHWKRG��IRU�
FDOFXODWLQJ�WKH�FRQILGHQFH�LQWHUYDO��7KDW�LV��LQ�&��RI�DOO�SRVVLEOH�
VDPSOHV��WKH�PHWKRG�ZRXOG�\LHOG�DQ�LQWHUYDO�WKDW�FDSWXUHV�WKH�WUXH�
SDUDPHWHU�YDOXH�

:H�XVXDOO\�FKRRVH�D�FRQILGHQFH�OHYHO�RI�����RU�KLJKHU�EHFDXVH�ZH�ZDQW�WR�EH�
TXLWH�VXUH�RI�RXU�FRQFOXVLRQV��7KH�PRVW�FRPPRQ�FRQILGHQFH�OHYHO�LV�����



�

Ŷ ,QWHUSUHWLQJ�&RQILGHQFH�/HYHOV�DQG�&RQILGHQFH�,QWHUYDOV

7KH�FRQILGHQFH�OHYHO�LV�WKH�RYHUDOO�FDSWXUH�UDWH�LI�WKH�PHWKRG�LV�XVHG�PDQ\�
WLPHV��6WDUWLQJ�ZLWK�WKH�SRSXODWLRQ��LPDJLQH�WDNLQJ�PDQ\�656V�RI����
REVHUYDWLRQV��7KH�VDPSOH�PHDQ�ZLOO�YDU\�IURP�VDPSOH�WR�VDPSOH��EXW�ZKHQ�
ZH�XVH�WKH�PHWKRG�HVWLPDWH���PDUJLQ�RI�HUURU�WR�JHW�DQ�LQWHUYDO�EDVHG�RQ�
HDFK�VDPSOH������RI�WKHVH�LQWHUYDOV�FDSWXUH�WKH�XQNQRZQ�SRSXODWLRQ�PHDQ�
��

&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV

&RQILGHQFH�OHYHO��7R�VD\�WKDW�ZH�DUH�����FRQILGHQW�LV�
VKRUWKDQG�IRU�³����RI�DOO�SRVVLEOH�VDPSOHV�RI�D�JLYHQ�
VL]H�IURP�WKLV�SRSXODWLRQ�ZLOO�UHVXOW�LQ�DQ�LQWHUYDO�WKDW�
FDSWXUHV�WKH�XQNQRZQ�SDUDPHWHU�´
&RQILGHQFH�LQWHUYDO��7R�LQWHUSUHW�D�&��FRQILGHQFH�
LQWHUYDO�IRU�DQ�XQNQRZQ�SDUDPHWHU��VD\��³:H�DUH�&��
FRQILGHQW�WKDW�WKH�LQWHUYDO�IURP�BBBBB�WR�BBBBB�
FDSWXUHV�WKH�DFWXDO�YDOXH�RI�WKH�>SRSXODWLRQ�SDUDPHWHU�
LQ�FRQWH[W@�´

,QWHUSUHWLQJ�&RQILGHQFH�/HYHO�DQG�&RQILGHQFH�,QWHUYDOV



�

Ŷ ,QWHUSUHWLQJ�&RQILGHQFH�/HYHOV�DQG�&RQILGHQFH�,QWHUYDOV

7KH�FRQILGHQFH�OHYHO�WHOOV�XV�KRZ�OLNHO\�LW�LV�WKDW�WKH�PHWKRG�ZH�
DUH�XVLQJ�ZLOO�SURGXFH�DQ�LQWHUYDO�WKDW�FDSWXUHV�WKH�SRSXODWLRQ�
SDUDPHWHU�LI�ZH�XVH�LW�PDQ\�WLPHV�

&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV

,QVWHDG��WKH�FRQILGHQFH�LQWHUYDO�JLYHV�XV�D�VHW�RI�SODXVLEOH�YDOXHV�IRU�
WKH�SDUDPHWHU�

:H�LQWHUSUHW�FRQILGHQFH�OHYHOV�DQG�FRQILGHQFH�LQWHUYDOV�LQ�PXFK�WKH�
VDPH�ZD\�ZKHWKHU�ZH�DUH�HVWLPDWLQJ�D�SRSXODWLRQ�PHDQ��SURSRUWLRQ��
RU�VRPH�RWKHU�SDUDPHWHU�

7KH�FRQILGHQFH�OHYHO�GRHV�QRW�WHOO�XV�WKH�
FKDQFH�WKDW�D�SDUWLFXODU�FRQILGHQFH�
LQWHUYDO�FDSWXUHV�WKH�SRSXODWLRQ�

SDUDPHWHU��



�Ŷ &RQVWUXFWLQJ�D�&RQILGHQFH�,QWHUYDO

:K\�VHWWOH�IRU�����FRQILGHQFH�ZKHQ�HVWLPDWLQJ�D�SDUDPHWHU"�
7KH�SULFH�ZH�SD\�IRU�JUHDWHU�FRQILGHQFH�LV�D�ZLGHU�LQWHUYDO�

:KHQ�ZH�FDOFXODWHG�D�����FRQILGHQFH�LQWHUYDO�IRU�WKH�P\VWHU\�
PHDQ����ZH�VWDUWHG�ZLWK

HVWLPDWH���PDUJLQ�RI�HUURU

&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV

7KLV�OHDGV�WR�D�PRUH�JHQHUDO�IRUPXOD�IRU�FRQILGHQFH�LQWHUYDOV��

VWDWLVWLF����FULWLFDO�YDOXH�����VWDQGDUG�GHYLDWLRQ�RI�VWDWLVWLF�



�Ŷ &DOFXODWLQJ�D�&RQILGHQFH�,QWHUYDO
&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV

7KH�FRQILGHQFH�LQWHUYDO�IRU�HVWLPDWLQJ�D�SRSXODWLRQ�SDUDPHWHU�KDV�WKH�IRUP

VWDWLVWLF����FULWLFDO�YDOXH�����VWDQGDUG�GHYLDWLRQ�RI�VWDWLVWLF�

ZKHUH�WKH�VWDWLVWLF�ZH�XVH�LV�WKH�SRLQW�HVWLPDWRU�IRU�WKH�SDUDPHWHU�

&DOFXODWLQJ�D�&RQILGHQFH�,QWHUYDO

3URSHUWLHV�RI�&RQILGHQFH�,QWHUYDOV�
ƒ�7KH�³PDUJLQ�RI�HUURU´�LV�WKH��FULWLFDO�YDOXH�����VWDQGDUG�GHYLDWLRQ�RI�VWDWLVWLF�
ƒ�7KH�XVHU�FKRRVHV�WKH�FRQILGHQFH�OHYHO��DQG�WKH�PDUJLQ�RI�HUURU�IROORZV�
IURP�WKLV�FKRLFH�
ƒ�7KH�FULWLFDO�YDOXH�GHSHQGV�RQ�WKH�FRQILGHQFH�OHYHO�DQG�WKH�VDPSOLQJ�
GLVWULEXWLRQ�RI�WKH�VWDWLVWLF�

ƒ�*UHDWHU�FRQILGHQFH�UHTXLUHV�D�ODUJHU�FULWLFDO�YDOXH
ƒ�7KH�VWDQGDUG�GHYLDWLRQ�RI�WKH�VWDWLVWLF�GHSHQGV�RQ�WKH�VDPSOH�VL]H�Q

7KH�PDUJLQ�RI�HUURU�JHWV�VPDOOHU�ZKHQ�
䘟�7KH�FRQILGHQFH�OHYHO�GHFUHDVHV
䘟�7KH�VDPSOH�VL]H�Q�LQFUHDVHV



�Ŷ 8VLQJ�&RQILGHQFH�,QWHUYDOV

%HIRUH�FDOFXODWLQJ�D�FRQILGHQFH�LQWHUYDO�IRU���RU�S�WKHUH�DUH�
WKUHH�LPSRUWDQW�FRQGLWLRQV�WKDW�\RX�VKRXOG�FKHFN�

&
RQILGHQFH�,QWHUYDOV��7KH�%

DVLFV

���5DQGRP��7KH�GDWD�VKRXOG�FRPH�IURP�D�ZHOO�GHVLJQHG�UDQGRP�
VDPSOH�RU�UDQGRPL]HG�H[SHULPHQW�

���1RUPDO��7KH�VDPSOLQJ�GLVWULEXWLRQ�RI�WKH�VWDWLVWLF�LV�DSSUR[LPDWHO\�
1RUPDO�

)RU�PHDQV��7KH�VDPSOLQJ�GLVWULEXWLRQ�LV�H[DFWO\�1RUPDO�LI�WKH�SRSXODWLRQ�
GLVWULEXWLRQ�LV�1RUPDO��:KHQ�WKH�SRSXODWLRQ�GLVWULEXWLRQ�LV�QRW�1RUPDO��
WKHQ�WKH�FHQWUDO�OLPLW�WKHRUHP�WHOOV�XV�WKH�VDPSOLQJ�GLVWULEXWLRQ�ZLOO�EH�
DSSUR[LPDWHO\�1RUPDO�LI�Q�LV�VXIILFLHQWO\�ODUJH��Q�������
)RU�SURSRUWLRQV��:H�FDQ�XVH�WKH�1RUPDO�DSSUR[LPDWLRQ�WR�WKH�VDPSOLQJ�
GLVWULEXWLRQ�DV�ORQJ�DV�QS������DQG�Q���±�S�������

���,QGHSHQGHQW��,QGLYLGXDO�REVHUYDWLRQV�DUH�LQGHSHQGHQW��:KHQ�
VDPSOLQJ�ZLWKRXW�UHSODFHPHQW��WKH�VDPSOH�VL]H�Q�VKRXOG�EH�QR�PRUH�
WKDQ�����RI�WKH�SRSXODWLRQ�VL]H�1��WKH�����FRQGLWLRQ��WR�XVH�RXU�
IRUPXOD�IRU�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�VWDWLVWLF�



� 6HFWLRQ����
&RQILGHQFH�,QWHUYDOV��7KH�%DVLFV

6XPPDU\



� 6HFWLRQ����
&RQILGHQFH�,QWHUYDOV��7KH�%DVLFV

,Q�WKLV�VHFWLRQ��ZH�OHDUQHG�WKDW«

䘟 7KH�FRQILGHQFH�OHYHO�&�LV�WKH�VXFFHVV�UDWH�RI�WKH�PHWKRG�WKDW�SURGXFHV�WKH�
LQWHUYDO��,I�\RX�XVH�����FRQILGHQFH�LQWHUYDOV�RIWHQ��LQ�WKH�ORQJ�UXQ�����RI�
\RXU�LQWHUYDOV�ZLOO�FRQWDLQ�WKH�WUXH�SDUDPHWHU�YDOXH��<RX�GRQ¶W�NQRZ�ZKHWKHU�
D�����FRQILGHQFH�LQWHUYDO�FDOFXODWHG�IURP�D�SDUWLFXODU�VHW�RI�GDWD�DFWXDOO\�
FDSWXUHV�WKH�WUXH�SDUDPHWHU�YDOXH�

䘟 2WKHU�WKLQJV�EHLQJ�HTXDO��WKH�PDUJLQ�RI�HUURU�RI�D�FRQILGHQFH�LQWHUYDO�JHWV�
VPDOOHU�DV�WKH�FRQILGHQFH�OHYHO�&�GHFUHDVHV�DQG�RU�WKH�VDPSOH�VL]H�Q�
LQFUHDVHV�

䘟 %HIRUH�\RX�FDOFXODWH�D�FRQILGHQFH�LQWHUYDO�IRU�D�SRSXODWLRQ�PHDQ�RU�
SURSRUWLRQ��EH�VXUH�WR�FKHFN�FRQGLWLRQV��5DQGRP�VDPSOLQJ�RU�UDQGRP�
DVVLJQPHQW��1RUPDO�VDPSOLQJ�GLVWULEXWLRQ��DQG�,QGHSHQGHQW�REVHUYDWLRQV��

䘟 7KH�PDUJLQ�RI�HUURU�IRU�D�FRQILGHQFH�LQWHUYDO�LQFOXGHV�RQO\�FKDQFH�YDULDWLRQ��
QRW�RWKHU�VRXUFHV�RI�HUURU�OLNH�QRQUHVSRQVH�DQG�XQGHUFRYHUDJH�

6XPPDU\





� /RRNLQJ�$KHDG«

:H¶OO�OHDUQ�KRZ�WR�HVWLPDWH�D�SRSXODWLRQ�SURSRUWLRQ�

:H¶OO�OHDUQ�DERXW
䘟�&RQGLWLRQV�IRU�HVWLPDWLQJ�S
䘟�&RQVWUXFWLQJ�D�FRQILGHQFH�LQWHUYDO�IRU�S
䘟�7KH�IRXU�VWHS�SURFHVV�IRU�HVWLPDWLQJ�S
䘟�&KRRVLQJ�WKH�VDPSOH�VL]H�IRU�HVWLPDWLQJ�S

,Q�WKH�QH[W�6HFWLRQ«


