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Model 1: log BMI, vituse, fiber, smoking
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Perfect Prediction

N�=@E��<FH? � 
 L K��'8:NGFQ= IJKgL K�� � KPAP?B;@I@� KgF9_�FH?BAP= a�bH=>L:E � KGE'_�; NGI�� N3/�?^b N V a NGFQKGbQ? L:?

b��:? NW;>bQ?BFQL:NWbQ= �G?��'KPAP? ;�NW; IJK'=@L:a^; �:AP?�A N a^K ?�� a^=@? L[b�� KgF9;@KGE a)�<KG;@?BIJbQ?BFQKg;t=>L[b N
�G?. >@�<?
8<FH?BAP= a�bH=>KgL:I �:NgIJ?�A KGL b��<?�IJ?+� KPAP?B;@I a NGL5�q? IQ? ?BL =>L
N�=@E��<FH? �  �R L:a^; �:AP=@L<E
;@KGE/a)�<Kg;>?�IYV
bQ?BFQKg;��:NgI(NWL NG; �'K[IYb�= �'8k?BFHa ? 8PbH= �<;@? ?�Sq?�a�b�KGL b��<?�8<FH?BAP= a�bH?BA � NW; �<?BIB] NWL:A'=>b APK ?BI(L<KWb
I����:IJbHNWL[bH=@NG;>;@O FQ?�A-�:a ?�b&�<?+FHNGL<EG?�K
�!b��<?/FH?BIQ= A-�:NW; IB] IQK'= bD= I L<KWbD=@L:a^; �:AP?�AM=>LMb��:? 7kL:NW;
�'KPAP? ;  

>@�<?9I���� �'NGFQO/K��:b&�<?@7:L:NG;-� KPAP?B;:AP?�IQa FQ= �<=@L<E�;@KGE+8<; NGI�� N+�q?^b N V a NGFQKGbQ? L:? = I6b��:? L 

�����������
	����
�������

������� �K����������������� �N ����� �#"��%$ &G()�*(,+
$ -=�������@	
�
/��0+ 92�46�6�9�5 62�7E�E
9�9 ;I62�73�9
8�E 6%�76�6�6�6
� ��L�Q � �
��� � ��� ?�;A�46�B�E�6 62�73�3
9�B ?
:G�7B�B
B�: 6%�76�6�6�6

 0�I� P �
� 62�43�E�B�6 62� ;I3
1�B 32� ;=5�B�5 6%�76�3�5�3
 0�I� �0� 62�43�E�1�B 62� ;�; :�5 32�78
5�E�9 6%�760;IE�1
��� � ��� 62�46�3�3�9 62�76�6
5�: 32� :�8�8�5 6%�760;I1�5

� O0����� S ����O0��� ?
62� ;I9�3�1 62� ;I6
:<; ?�;A�7E�1
8�1 6%�76�90;�;
� O0�����
� � �
���
��� ?
62� :�8�B�B 62� ;I1
B�8 ?
32�7E�5
8�3 6%�76�6�1�E

F �>����� �>��� ��� � ��� � �������
�����G�H62�4B�E�9�9��
� ;I5�3K����L
�����>�M���N�
�����
���IO
P
�@� �0�=/ � � F ?
�
Q ��� ���
���R62�730;
;
S ?��I� � �0�
�I�0�
	��T92�71�BK�
�JB � ��� ;I5�3�����L������>�V�
�K�
���
�
���IO WH��Y>�#/@?
 ����� � �
�#32�75�5
B���?
6�9

H9L<=>b�=@L:a^FH?BNgIJ?�I!=@L';>KgE��kKPAPO�� NgIQI�AP?�a^FH?BNgIJ? b��<?D8:FQ?�AP=@a^bQ?�A 8<; NGI�� N6�k? bHN V a NGFQKGbQ?BL<?
a^KgL:a^?BL[bQF N bQ=@KGL � O N � Nga�bQKgF K
� � � $ ,'"'/�, � O�� � c� L K��'8:NGFQ?�A�bHK�L<KWb:�kIJ=@L<E � =>bHN V
�'=>LkI�NWb�NG;>; ]��q? =@L<E ?B= b&�<? F�N KPaBa NGIQ=@KGL:NG;9KGF;� FQ?�Q �<? L[b;�kIJ?BF�K����[=>bHN��'=>L:I�bH? L:A<I bQK
=@L:a^FH?BNgIJ?+8<; NGI�� N �k? bHNWV aBNWFHKWbQ?BL<?/a^KgL:a^?BLgbHFHNWbQ=@KGL:I�bHK N IQ= �'=@;@NGF AP?BEGFH? ?JS�� K
� =@L<E � FHK��

c O



b��:? L<KgLPV �kIJ=@L<E bHK b��:?�KPa aBNGIQ=>KgL:NW;@;@O �:IQ=>L:E�EGFHK��:8%=>L:a FQ?�NGIQ?BI+b&�<?M8<FQ?�AP= a�bQ?�A%8<; NGI�� N
�q?^bHNWV aBNWFHKWbH? L<?�a KGL:a ? L[bQF N bH=>KgL � O�N2� NGa^bQKgF�K�� ��,*$ %'/)('" � c:� S:c XP]��(�<? FH?BNgI��'K
� =>L:E
� FHK�� b&�<? L<KgLPV �kIJ=@L<E bQK b&�<?�� FH?�Q �<? L[bH;>O0�:IJ=@L<E%EgFQK.�<8 =@L:a FQ?�NGIQ?BI = b;�[O0N9� NGa^bQKGF K��
��,*$ %'/'()" � c>� S<c�<� ��(NGa)� NGA<AP=>bQ=@KGLkNW;�EGF N
� K
�?7��k?BF�8q? F+A<N O�=@L:a^FH?BNgIJ?�I9b&�<? 8:FQ?�AP=@a^bQ?�A
8<; NGI�� N��k? bHN V a NGFQKGbQ?BL<?Da^KGLka^? L[bHFHNWbQ=@KGL5�[O N6� NGa^bQKGF(K
� � ,*$ ,0%)%'& � c:� Z O- �N�=>L:NG;>;@OG][I��'K.�gV
=@L<E �k?��:N�� =>KgF bH? L:A<I bHK%AP?Ba FQ?�NGIQ?�8<; NGI�� N a KGL:a ? L[bQF N bH=>KgL:I K
� �q?^b N V a NGFQKGbQ? L:?JSDa^K.� V
8:NGFQ?�AMbQK N L<KGLPV I�� K.�G?BFB]:N � KGF&� ?BF�I��'K��G?BF��:NgI N 8:FQ?�AP=@a^bQ?�A 8<; NGI��'N��k? bHN V a NGFQKGbQ?BL<?
;@?��G?B; �(�<= a)�%=@I ��,.$ ��&'%'( � c>� O bQ= � ?�I
;@K
� ?BFB]#�(�<? FH?BNgI/NMa��<FHFQ?BLgb I��'K��g? F��:NGI N�;>?��G? ;
�(�<= a)��= I ��,.$ ��
'")" � c>� A A bQ= �'?BID;@K
��? F  

79E[NW=@L�]�? =<N�� =@L:NWbQ=@KGL�K�� b&�<? �'K A<? ;�FH?BIQ=@A-�kNW; I�FH?��g?BNG;>?�A L<K � =>Kg;@NWbQ=@KGL:I�K�� �'KPAP? ;
NGIHI����'8PbQ=@KGL:I� 

� �"��
���� ���"��� � ��	 
�����
 �������"�����

R L<=>bQ= NW; �<= � NGFQ= N bH?
FQ?BEGFH?BIHIJ=@KGL�a^KgL-7:F&�'?BAMb��kN b�NG;@a K��<Kg; a^KgL:I����'8PbQ=@KGL =@L:a^FH?BNgIJ?�I(�'?BNGL
8<; NGI�� N+FQ? bQ=@L<KG;<;@?��g? ; I� �>@�<?��3�<;>bQ= � NGFQ= N bH?(�'K A<? ;�� KgF(8<FH?BA<=@a^bQ=@L<E/8<; NGI��'N+FH?^bH=>L:KG;ka KGLPV
a^?BL[bQF N bQ=@KGL NGA<AP?�A NGEG? NGI+NWL =>L:A<? 8q? L:AP?BL[b�� NGFQ= N
�:;>?g]sNGL:A�b��<= I�b � K;� NWFH=@N��<;>?5�'KPAP? ;
8q? F�� KGF&� ?�A��q?^bQbQ? F b&�:NWL�N5�'K A<? ;t=@L:a^; �:AP=@L<E NWEg?�KgL<;>O �(�:? LM8<FQ?�AP= a�bQ=@L<E b��:?�F NWLkAPK��
bQ?�IYb I����:IQ?^b
K�� b&�<? A<NWbHN� MN<KgF/8<FQ?�AP= a�bQ=@L<E 8<; NGI�� N*�k? bHN V a NGFQKGbQ?BL<?G]�=@L<=>bQ= NW; �<= � NGFQ= N bH?
FH? EGFH?BIHIQ=>KgL:I a^KGL�7:F��'?�AMb��:NWb R ;@KGE \@�kKPAPO*� NGIHI AP?�a^FH?BNgIJ?�I�b��<?3� ?�NWL ;@?��g? ; I ]��(�:? FH?BNGI
� = b N
�'=@L2�:IJ?MNWL:A �:=>E.�<? F87��k?BF =@L[bHN��G? =@L:a^FH?BNgIJ?�I+b��:?��  � K�IJ=@EGL:= 7kaBNWL[b ?�Sq?�a�b3� NGI
� K��:L:A � KGF a NW;@KGFH=@?BIB]gNW;>b��:K��<E.�'b��<?BFQ?���? FH?(� NWFHEG=@L:NW;@;@O IQ=>EgL<= 7qa NWL[b(?�Sq?�a�b I'�(�<?BL �:IQ=>L<E
NWL =>L[bH? F NGa�bH=>KgL �q?^b ��? ?BL a NG;>KgFQ=@?BI�NWLkA IQ? =B 7 ; b&�<K��<E.�0R ;>KgE[\�a)�<KG;@?BIJbQ?BFQKg; � NGI+NMIJ=@EWV
L<= 7ka NGL[b 8<FH?BAP= a�bHKGF�K���8<; NGI��'N��k? bHN V a NGFQKGbQ?BL<?�� O'= b IJ?B; �Y] =@L��8�<;>bQ= � NWFH=@NWbQ?9FH? EgFQ?�IQIQ=@KGL'= b
� NGI�FH?��'K
�g?BA3� FQK.��b��<?6�'K A<? ;  �/�KPAPO � NGIHI ] � = b N
�'=@L��:IQ?G] NWL:A 7��k?BF ��? FH? FH?^b NW=@L<?BAt]
NWLkA�I�� K.� =>L<EMIYb N b&�:I6��NgI�NgA<AP?BA! " �<? L b��<?�IJ?3� K��:F6� NGFQ= N
�<;@?BI ��? FH? =@L b��:?5�'KPAP?B;T]
a)�<Kg;>?�IYbH? FHKG; �:NGA�;@= bQbQ;@?/8<FQ?�AP= a�bQ= �G?+8qK
� ?BF@� KGFD?B= b&�<? F b&�<?/KGFH=>Eg=>LkNW;sKGF bH?BIJb A<N b N� 

� 4 *+:G* 03@�4 * � � 4 *+03@�68*92': F
>@�<? b ��K �k?�IYb 8<FQ?�AP= a�bQKgFHI6K��t8<;@NgI�� N+FH?^bH=>L<Kg;:a^KgL:a^?BL[bQF N bQ=@KGL ]GNWEg? NGL:A NW; a^K.�<KG;P=@L[bHN��G?G]
8<FH?BIQ? L[b/8<FHK��<;@?�� I/=@L bQ? F&� I/K
�Da^;@=@L<=@aBNW;�FH?Ba K�� �'? L:A:N bQ=@KGLkI� 7 EG? = I/L<KWb3�<L:AP?BF/b��<?
8:NWbQ=@? L[b�, I a KGL[bQFHKG; ]6NWL:A b&�<?A�:=>EgEG?BIJb =@L:a^FH?BNgIJ?�I/=@L 8<; NGI�� N FQ? bQ=@L<KG; KPa a �:F8�(�<?BL KGL<?
APFH=>L�� I��<?BN�� =@;>O. @>@�:?��k?�IYb�FQ?�a^K.�5�'?BL:A<N bH=>KgL � K.�<;@A �q?�� KgF98:NWbQ=@? L[bHI9bQK APFH=@L��;�'KPA V
? F N bH? ;@OG]�NGI b��<= I =@L:a^FH?BNgIJ?�I8�'?�NWL0FQ? bQ=@L<KG;D;@?��g? ; I IJK.� ?��(�:N b NWLkA = I'L<KWb NgIQIQKPa^= N bQ?�A
�D=>b�� IJ=@EGL:= 7kaBNWL[bD8�� OPIJ= a NG;sNGL:A*�'? L[bHNG;B�<?BNG; b&�M8:FQK.�<;>?�� I� 

L ;>=@L<= a NG; FH?Ba K�� �'? L:A<NWbQ=@KGL:I/bQK =@L:a^FH?BNgIJ? 8:;@NgI�� N ;@?��g? ; I
K
�(�q?^b N V a NWFHKWbH? L<? NGFQ? N
�<=>b6�'KgFQ? 8<FQK.�'=@IQ=>L:E� N�=>F IYb�]tNGI �k?B=>L<EMK
�G?BF���? =@E��[b AP?�a^FH?BNgIJ?�IDb��:?BIQ? ;@?��g? ; I ]s8:NWbQ=@? L[bHI
I��<K��<; A � NW=@L[bHNG=>LMN��<?�NW;>b�� O � ?B=>E.�gb  D =>bHN
�'=@LA�:IQ?�=@I�?"Ss?Ba^bQ= �G?�=>LM=>Lka^FH?BNGIQ=@L<E
8<; NGI�� N
�q?^bHNWV aBNWFHKWbH? L<?g].���<b�b&�<? FH? = I L<K NW8<8:NGFQ?BL[b �q? L<?�7<bDK
� �q? =@L<E'N�� FH?�Q �<?BL[b �:IQ? F K
�G?BF NGL
KPa aBNGIQ=>KgL:NW;
�kIJ?BF� �R Lka^FH?BNGIQ=@L<E@7��q? F�=>L[bHN��G?�= I NGL<KWb&�<? F!FQ?�a^K.�5�'?BL:A<N bH=>KgL�b��:NWb�a^K.�<; A �k?
� NGAP?. �N�=@L:NW;@;@OG]kNG; b&�<K��:E��*� KGF&�'? F9I�� K.�G?BFHI@�:N��g?
AP?Ba FQ?�NGIQ?BA�;>?��G?B;@IDK�� �k? bHN V a NGFQKGbQ?BL<?
a^K.�'8:NWFH?BA'bHK L:KGLPV I��'K.�G? F IB]Wb��:? O NWFH?+�q?^bQbQ?BFDK S�b��:NGL�a��<FQFH? L[bDI��'K.�G? F IB]gIQK Q �<=>bJbH=>L<E
I�� K.� =>L<E5� N O��:N��g?+IQK��'?��q? L<?�7<b��<? FH?/NGI@��? ;@;  

cBS



� &5F &�@�(K0K= * � ��4+* 03@ 68*+2':GF
R b�=@I�a ;>?�NWF � FHK�� b&�<?@� NG; �:?BI�K
� � % � KgF6b��<?17:L:NG;-�'K A<? ; I�NWL:A8� FQK.� b��<?DFH? ; N bH= �g? ;@O+;@NGFQEg?
? FHFHKGF =@L
b&�<?@�'K A<? ; 8<FH?BAP= a�bH=>KgL:I R N�=>E.�<FH?BI/<�NGL:A � \tb&�:N b6b��:? FH? = I6IYbH=>;@;%�8�:a)�3� NGFQ= N bH=>KgL
=@L��kKGb�� 8<; NGI�� N FQ? bQ=@L<KG;!NWL:A�8<; NGI�� N �k? bHNWV aBNWFHKWbQ?BL<? �(�<= a)� =@I9;>?�� b bQKA�k?
?�=P8<;@NG=>L:?BAt]
?��g? L N
� bQ?BF bH?BIJbQ=@L<E9b&�<? 8:FQ?�AP=@a^bQ= �G? 8kK
��? F!K
�:N9F NWL:EG?�K��kAP?��'KgEGF NW8��<= aW] �<?�NW;>b�� FH? ; N bH?BAt]
NWLkA0A<=>? b FQ?B;@NWbQ?BA0� NWFH=@N��<;@?BI'KGL0b&�<?BIQ? a^KgL:a^?BLgbHFHNWbQ=@KGL:I� 7 EGFH?BNWbQ?BF5�:L:AP? F IJbHNWLkAP=>L:E
K
�6�<K
� � NGFQ= N
�:;>?�a NGFJbH? L<Kg=@A ;>?��G?B;@I NGFQ? NGa FQK[IQI bQ= �'?�� KGF =@L:AP= � =@A��:NW; I � K.�<; A Eg= �g?MN
�q?^bJbH? F6=@L:AP= a N bH=>KgL K����(�<?^b&�<? F�b&�<?�a��<FHFQ?BLgb6IYb&�:APO
AP?�IJ=@EGL ]
�(�<=@a)�3�'?BNGI��<FH?BA
aBNWFQbQ?BL<KG= A
;@?��G?B;@I�N b+KGL:? bH= �'? 8qKG=@L[bB]B� NGI�NW8<8:FQKg8<FQ= N bH?� 1R � ;@?��g? ; I+� NGFQO�K
�G?BF bH= �'?g]sb��<?BL�b N
� =>L:E
�8�:; bH=>8<;@? �'?BNGI��<FH?��'? L[b I�NGL:A 8<FH?BA<=@a^bQ=@L<E;�'?�NWL a^KGLka^? L[bHFHNWbQ=@KGL � KGF+?�NGa)��=@L:AP= � =@A��:NW;
� N O/EG= �G?1�8�:a)�3�k? bJbH? F�8<FH?BAP= a�bH= �g? FQ?�I��<;>bHIB]
� O/? ;@= �'=@L:N bH=>L:E+IQK��'?�FHNGL:APK.� L<KG= IJ? � FHK��
b��:?9AP? 8q? L:A<? L[b'� NWFH=@N��<;@?BI� <9K
��?��g? F�] = �s8<; NGI�� N�a KGL:a ? L[bQF N bH=>KgL:I�NWFH? FQ?B;@NWbQ= �G?B;>O
IJbHN��<;>?
K
�G?BF
bH= �'?G](b��<?BL =>b �'=>E.�gb �q?;�q?BIJb'bQK =>L%�G?�IYbH=>E[N bH? KWb&�<? F � NWFH= N
�<;@?BI8� KGF 8<FH?BAP= a�bH=>L<E
b��:?BIQ?6�'= a^FHKGL%�PbHFQ=@? L[bHIB]<NGI�b&�<? �q?BIJb�� KPAP?B;@IDNGFQ?/a��<FQFH? L[bH;>O =@L:NgAP?�Q �:NWbQ?� 

N�=>L:NG;>;@OG].�k?�a N��:IJ? b&�<= I�IYb&�:APO3��NgI�a^KGLkA-�:a�bH?BA KGL'N+FH? ; N bQ= �G?B;>O/FH?BIJbQFH= a�bQ?�A I����:IQ?^b�K��
b��:?(8qKG8��<; N bH=>KgL�] 8:N bH=>?BL[bHI �(�<K+�:NgA��<L:AP?BFQEgKGL<?(? ;@?Ba�bH= �g? I��<FHEG? FHO9bHK��<=@KG8:IQO+KGF!FQ?�� K
�g?
N L:KGLPV a NGL:a^?BFQK.�:I
;@?BIQ=>KgL�]�=>b = I5�<L:a ? FQbHNW=@L �(�:?^b��:? F b��<?�AP= IYbHFQ= ���PbH=>KgL:I K
��aBNWFQbQ?BL<KG= A
a^KgL:a^?BL[bQF N bQ=@KGLkI�=@L b��:=@I IQN�� 8:;>?g] KGF
b��<? � Nga�bQKgFHI NGIHIJKPa^= N bH?BA �D= b&�%a)�:NWL<Eg?BI+=@L b��<?�IJ?
a^KgL:a^?BL[bQF N bQ=@KGLkI ]%��K��<; AA�q?
IQ= �'=@;@NGF@� KGF b��:?/8kKg8��<; N bQ=@KGLM=@LMEg? L<?BFHNG;  

cP?


