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4XDQWLWDWLYH�YV��&DWHJRULFDO�5HVSRQVH
9DULDEOHV

4XDQWLWDWLYH�UHVSRQVH�YDULDEOH�
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&DWHJRULFDO�UHVSRQVH�YDULDEOH�

3DWLHQW�DW�ULVN�RI�FRURQDU\�KHDUW�GLVHDVH��<HV�1R�

0RGHO��YDULDWLRQ�LQ�WKH�SUREDELOLW\�D�SDWLHQW�LV�DW�ULVN�RI�FRURQDU\
KHDUW�GLVHDVH�JLYHQ�YDOXHV�RI�WKH�SUHGLFWRU�YDULDEOHV���$"�
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/RJLVWLF�5HJUHVVLRQ

��2XWFRPHV

$JUHH�'LVDJUHH

0XOWLQRPLDO�/RJLVWLF�5HJUHVVLRQ

���2XWFRPHV

6WURQJO\�$JUHH��$JUHH��'LVDJUHH�
6WURQJO\�'LVDJUHH

0RGHOV�IRU�FDWHJRULFDO�UHVSRQVH�YDULDEOHV

/HW
V�IRFXV�RQ�ORJLVWLF�UHJUHVVLRQ�PRGHOV�IRU�QRZ�
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)LYH7KLUW\(LJKW�������0DUFK
0DGQHVV/LYH�:LQ�3UREDELOLWLHV

)LYH7KLUW\(LJKW�/LYH�:LQ�3UREDELOLWLHV

�7KHVH�SUREDELOLWLHV�DUH�GHULYHG�XVLQJ�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV��ZKLFK
OHWV�XV�SOXJ�WKH�FXUUHQW�VWDWH�RI�D�JDPH�LQWR�D�PRGHO�WR�SURGXFH�WKH
SUREDELOLW\�WKDW�HLWKHU�WHDP�ZLOO�ZLQ�WKH�JDPH��

���+RZ�2XU�0DUFK�0DGQHVV�3UHGLFWLRQV�:RUN�
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�����(OHFWLRQ�)RUHFDVWV

)LYH7KLUW\(LJKW�FRP�6HQDWH�IRUHFDVW�

)LYH7KLUW\(LJKW�FRP�+RXVH�IRUHFDVW
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2XU�PRGHOV�DUH�SUREDELOLVWLF�LQ�QDWXUH��ZH�GR�D�ORW�RI�WKLQNLQJ�DERXW
WKHVH�SUREDELOLWLHV��DQG�WKH�JRDO�LV�WR�GHYHORS�SUREDELOLVWLF�HVWLPDWHV

WKDW�KROG�XS�ZHOO�XQGHU�UHDO�ZRUOG�FRQGLWLRQV��

��+RZ�)LYH7KLUW\(LJKW
V�+RXVH��6HQDWH��DQG�*RYHUQRU�0RGHOV�:RUN�
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5HVSRQVH�9DULDEOH��

�LV�D�ELQDU\�UHVSRQVH�YDULDEOH

���\HV��VXFFHVV�

���QR��IDLOXUH�

�LV�WKH�SURSRUWLRQ�RI��\HV��UHVSRQVHV�LQ�WKH�SRSXODWLRQ

�LV�WKH�SURSRUWLRQ�RI��\HV��UHVSRQVHV�LQ�WKH�VDPSOH

6DPSOH�YDULDQFH��

6DPSOH�RGGV��
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2GGV

*LYHQ� ��WKH�SRSXODWLRQ�SURSRUWLRQ�RI��\HV��UHVSRQVHV��L�H�
�VXFFHVV����WKH�FRUUHVSRQGLQJ�RGGV�RI�D��\HV��UHVSRQVH�LV

7KH�VDPSOH�RGGV�DUH�

([��6XSSRVH�WKH�VDPSOH�SURSRUWLRQ� ��7KHQ��WKH�VDPSOH�RGGV
DUH
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3URSHUWLHV�RI�WKH�RGGV

ΖI� ��WKHQ�RGGV�

ΖI�RGGV�RI��\HV�� ��WKHQ�WKH�RGGV�RI��QR��

ΖI�RGGV�RI��\HV�� ��WKHQ�
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5LVN�RI�FRURQDU\�KHDUW�GLVHDVH

7KLV�GDWDVHW�LV�IURP�DQ�RQJRLQJ�FDUGLRYDVFXODU�VWXG\�RQ�UHVLGHQWV�RI�WKH
WRZQ�RI�)UDPLQJKDP��0DVVDFKXVHWWV��:H�ZDQW�WR�SUHGLFW�LI�D�SDWLHQW
KDV�D�KLJK�ULVN�RI�JHWWLQJ�FRURQDU\�KHDUW�GLVHDVH�LQ�WKH�QH[W����\HDUV�

5HVSRQVH�

�"+�"�/����

�� �3DWLHQW�LV�QRW�KLJK�ULVN�RI�KDYLQJ�FRURQDU\�KHDUW�GLVHDVH�LQ�WKH
QH[W����\HDUV

�� �3DWLHQW�LV�KLJK�ULVN�RI�KDYLQJ�FRURQDU\�KHDUW�GLVHDVH�LQ�WKH�QH[W
���\HDUV

3UHGLFWRUV�

�$"��$JH�DW�H[DP�WLPH�

 2//"+1�*,("/���� �QRQVPRNHU���� �VPRNHU

1,1�%,)��WRWDO�FKROHVWHURO��PJ�G/� ��
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P( democrats win) = 0.189

odds = O - 189
- =

O - 233

I -O . 189

¥ I in 5

referring to slide 7 .
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/HW
V�LQFRUSRUDWH�PRUH�YDULDEOHV

:H�ZDQW�WR�XVH�LQIRUPDWLRQ�DERXW�D�SDWLHQW
V�DJH��FKROHVWHURO��DQG
ZKHWKHU�RU�WKH\�DUH�D�VPRNHU�WR�XQGHUVWDQG�WKH�SUREDELOLW\�WKH\
UH
KLJK�ULVN�RI�KDYLQJ�FRURQDU\�KHDUW�GLVHDVH�

7R�GR�WKLV��ZH�QHHG�WR�ȴW�D�PRGHO�

��



&RQVLGHU�SRVVLEOH�PRGHOV

��:KHWKHU�D�SDWLHQW�LQ�WKH�VDPSOH�LV�KLJK�ULVN�RI�KDYLQJ�FRURQDU\
KHDUW�GLVHDVH�

��SUREDELOLW\�D
SDWLHQW� �LV�KLJK�ULVN�IRU�FRURQDU\�KHDUW�GLVHDVH�JLYHQ�WKHLU�DJH�
VPRNLQJ�VWDWXV��DQG�WRWDO�FKROHVWHURO

/HW
V�FRQVLGHU�ȴWWLQJ�D�PXOWLSOH�OLQHDU�UHJUHVVLRQ�PRGHO��%HORZ�DUH��
SRVVLEOH�UHVSRQVH�YDULDEOHV��)RU�HDFK�UHVSRQVH�YDULDEOH��EULHȵ\
H[SODLQ�ZK\�D�PXOWLSOH�OLQHDU�UHJUHVVLRQ�PRGHO�LV�QRW�DSSURSULDWH�

0RGHO����

0RGHO����

0RGHO����
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Model l : y is a categorical variable
that only takes values 0

or I
.

In multiple linear regression , we
assume y is

Normally distributed

Model 2 : O E IT E l but a linear
model could produce

predictions outside of
this range

Model 3 : - X L log UT ) E O but a linear model
could

produce predictions outside
this range .



3DUW����%DVLFV�RI�ORJLVWLF�UHJUHVVLRQ
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/RJLVWLF�5HJUHVVLRQ�0RGHO

6XSSRVH� �DQG�

7KH�ORJLVWLF�UHJUHVVLRQ�PRGHO�LV

�LV�FDOOHG�WKH�ORJLW�IXQFWLRQ
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/RJLW�IXQFWLRQ

2SHQΖQWUR�6WDWLVWLFV���WK�HG��SJ������
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(VWLPDWLQJ�WKH�FRHɝFLHQWV

(VWLPDWH�FRHɝFLHQWV�XVLQJ�PD[LPXP�OLNHOLKRRG�HVWLPDWLRQ

%DVLF�ΖGHD�

)LQG�YDOXHV�RI� �DQG� �WKDW�JLYH�REVHUYHG�GDWD�WKH�PD[LPXP
SUREDELOLW\�RI�RFFXULQJ

0RUH�GHWDLOV�SJ������������RI�WKH�WH[WERRN

:H�ZLOO�ȴW�ORJLVWLF�UHJUHVVLRQ�PRGHOV�XVLQJ�5

��
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ΖQWHUSUHWLQJ�WKH�LQWHUFHSW��

:KHQ� ��ORJ�RGGV�RI� �DUH�

:RQ
W�XVH�WKLV�LQWHUSUHWDWLRQ�LQ�SUDFWLFH

:KHQ� ��RGGV�RI� �DUH�
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ΖQWHUSUHWLQJ�VORSH�FRHɝFLHQW�

ΖI� �LV�D�TXDQWLWDWLYH�SUHGLFWRU

$V� �LQFUHDVHV�E\���XQLW��ZH�H[SHFW�WKH�ORJ�RGGV�RI� �WR�LQFUHDVH�E\�

$V� �LQFUHDVHV�E\���XQLW��WKH�RGGV�RI� �PXOWLSO\�E\�D�IDFWRU�RI�

ΖI� �LV�D�FDWHJRULFDO�SUHGLFWRU��6XSSRVH�

7KH�GLHUHQFH�LQ�WKH�ORJ�RGGV�EHWZHHQ�JURXS� �DQG�WKH�EDVHOLQH�LV�

7KH�RGGV�RI� �IRU�JURXS� �DUH� �WLPHV�WKH�RGGV�RI� �IRU�WKH
EDVHOLQH�JURXS�

��
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ΖQIHUHQFH�IRU�FRHɝFLHQWV

7KH�VWDQGDUG�HUURU�LV�WKH�HVWLPDWHG�VWDQGDUG�GHYLDWLRQ�RI�WKH
VDPSOLQJ�GLVWULEXWLRQ�RI�

:H�FDQ�FDOFXODWH�WKH� �FRQȴGHQFH�LQWHUYDO�EDVHG�RQ�WKH�ODUJH�
VDPSOH�1RUPDO�DSSUR[LPDWLRQV

&Ζ�IRU� �

&Ζ�IRU� �

��
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0RGHOLQJ�ULVN�RI�FRURQDU\�KHDUW�GLVHDVH

/HW
V�XVH�WKH�PHDQ�FHQWHUHG�YDULDEOHV�IRU��$"�DQG�1,1�%,)�

WHUP HVWLPDWH VWG�HUURU VWDWLVWLF S�YDOXH FRQI�ORZ FRQI�KLJK

�ΖQWHUFHSW� ������ ����� ������� ����� ������ ������

DJH&HQW ����� ����� ������ ����� ����� �����

FXUUHQW6PRNHU� ����� ����� ����� ����� ����� �����

WRW&KRO&HQW ����� ����� ����� ����� ����� �����
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0RGHOLQJ�ULVN�RI�FRURQDU\�KHDUW�GLVHDVH

8VH�WKH�PRGHO�WR�LQWHUSUHW�WKH�IROORZLQJ��:ULWH�DOO�LQWHUSUHWDWLRQV�LQ
WHUPV�RI�WKH�RGGV�RI�D�SDWLHQW�EHLQJ�KLJK�ULVN�IRU�FRURQDU\�KHDUW
GLVHDVH�

���ΖQWHUSUHW�WKH�LQWHUFHSW�

���ΖQWHUSUHW��$"�"+1�DQG�LWV�����FRQȴGHQFH�LQWHUYDO�

���ΖQWHUSUHW� 2//"+1�*,("/ǐ�DQG�LWV�����FRQȴGHQFH�LQWHUYDO�
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1:05:00

Intercept: The odds that a patient who is average age, does not 
currently smoke, and who has average cholesterol is high risk of 
coronary heart disease are exp(-2.111).

ageCent: Holding all else constant, the odds that a patient is high 
risk for coronary heart disease multiply by a factor of exp(0.081) for 
each year increase in age.

totCholCent: Holding all else constant, the odds that a patient is high 
risk for coronary heart disease multiply by a factor of exp(0.003) for 
each additional mg/dL in total cholesterol.



currentSmoker: Holding all else constant, the odds a 
patient who currently smokes is high risk for coronary heart 
disease are exp(0.447) times the odds a patient who 
doesn’t smoke is high risk of coronary heart disease.


