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Summar y. Statistical modelling and inference problems in which sample sizes are substan-
tially smaller than the number of available and potentially interesting predictor variables abound
in applied statistics. These “Large � , Small � ” problems pose challenges to standard statistical
methods and demand new concepts and models for regression and classi�cation. We dis-
cuss issues of regression modelling utilising singular-value decompositions of design matrices
that are massively rank de�cient, and the development of informative prior speci�cations on
high-dimensional regression parameters. We introduce new classes of structured smoothness
prior distributions for this problem, and develop computational methods and modes of poste-
rior inference for regression estimation and predictive inference for out-of-sample prediction
and validation. We describe an underlying latent factor modelling framework that provides a
formal interpretation and justi�cation for the new prior structure and resulting analysis. Exten-
sions to binary regression are discussed, as are connections with non-parametric regression,
and an example illustrates the new methodology.

Keywords: Bayesian regression analysis, dimension reduction, high-dimensional covariates,
latent factor models, regression prediction, singular value decompositions, smoothness priors
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2. Linear regression and SVD analysis
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3. Likelihood functions
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5. Posterior s for regression parameter s

b9,S��2+a%&��� -0)I�$!N:Bs,�]S�)�+&:B4�+ y�'G€�#89,S3%0���_<=:B•��2<=:B��4G4OS31�F�9,!N%0:=489Uy�	�€\^�%&���`+&�$-0F�<B%0:=9�6�)I4�-.%0�$+0:=48+LS��29,-0:t%?P

C�#VP8^�#�1�%&�2+b-048C"�T#�<=68�$A�+&#,^GA��

D

+&:t%0%0�$9o:=9/%0���>1�4�+0C

�Zy

�

�
!

h

(

h"�"€#�m�2MG) ��—�y

�

—%$��]€

� :$;����

*

;<:

�

y

�

—%$��$€"��}��

�
�

yš‹G€

D

���2+&�

$
�

��:

�

�

#�9�S

� �

�ky?5




�3€

�

*

y?Š]~K€

D

:t%&�

�

�

�

y?5�—

�

€

�


��

�
` � y?Š�ŠV€

�b�$+0�
�

`

� ;

�

*

= !

:;->%0�,�k<B�]#8-.%H-0„KF,#8+0�]->Q8�]!\%04�+TA,#8-0�$SE489

!

#8-�:B9K%0+&4OSOF,!2�$S7�$#8+0<=:B�$+$Xo�����kSO�29�(

-.:B%?Pny�‹K€ :;-T%&�,#�%H481�#R-0:=9�68F�<;#�+T9,48+&C"#8<a)I4�-.%0�2+&:=48+�SO:;-?%&+0:=A�FO%&:B4�971�48+

�

hZ�,#VQG:B9�6g)�+&�$!2:=-0:=489eC�#�%0+&:BM

:$;����

*

;<:

�

�Iwb48%0�T%&�,#�% %0���H-.%&#89,S�#8+&Sg6��29��$+&#8<B:;-.�]Sq:=9GQ8�$+&-0�T4�1p%0�,:=- )�+&�$!N:;-0:B4�9/C�#�%0+&:tM•^,:*X �8X=^,%&���

-.:=9�6�F�<=#8+�)�4K-?%&�2+&:B4�+[Q�#8+0:;#�9,!2� C�#�%0+&:tMk1�4�+

�

h�:;-

:$;
�

*

�h;
�

*

:

�

�

wb4

D

^•��4

D

�2Q��2+]^�9�48%0��%0�,#�%>%0���3)�4K-?%&�2+&:B4�+ :;-_9�4�%TF�9,:=„KF��$<BPdSO�2s,9��]S•XH������-0:B9�6�F�<;#�+>-?%&+0F,!N%0F�+&�

4�1�%&���>)�+&:B4�+[#89,Sk%&���><B:=•8�$<B:=��4G4OSk:;-[),#8-&-.�]Sk4�Q��2+J%04�%0���>)I4�-.%0�2+&:=48+]^

D

�,:=!'�o:=-�:B%&-0�2<B1Z:;SO�29K%&:ts,�]Sq4�9�<=P

F�)�%&4H#T<=4G!$#�%&:B4�9k-.��:B1�%&-�FO+&�2)�<;#8!2:B9�6 $
�

AKP $
�


��

1�48+[#�9GP �Z—@Q8�]!\%04�+

�

-.F,!'�"%&�,#�%

:

�

�P�
4

<=�$#VQ��$-

%0���kS��29,-0:t%?PU1�F�9,!N%0:=489 yš‹G€_F�9,!'��#�9�6��$S•X��`�29,!2�

D

����#VQ8��#R!N<;#8-&->4�1b-0:B9�6�F�<;#�+T9�4�+0C�#�<�)I4�-.%0�$+0:=48+'-

y

�

�
!

h

(

h"��€

���

y

�

�

$
�


��

h

:$;

�

*

�h;

�

*

:

�

€JSO�2s,9��]SoAGP�Q�#�+&PG:B9,6

�

������:;-�:=SO�$9K%0:Bs�!2#�%0:=489q),+04�AO(

<B�$C :=-$^O��4

D

�2Q8�$+$^��$#�-.:=<BP3+&�$-048<=Q8�$S�^

D

:B%0�o+0�]-.4�<BFO%&:B4�9k)�+&4�QG:=SO�]S�AGP3%0��� 1š#8!N%J%&�,#�%

D

� �,#VQ8�_-.)I�$!2:ts��$S

#�),#8+.%&:=!2F�<;#�+[)�+0:=48+L1�48+

�

�Olm:t%&�q+&�$-0)��]!\%[%04�%0��:;-�-.)I�$!2:tsI!`)�+&:=48+]^8%&��� )I4�-.%0�$+0:=48+[C"�$#89U� NG”\{I-&#�%0:;-.1�P

%0���3+&�268+&�$-&-0:B4�9/:;SO�$9�%&:t%?PEF•%&�,#�%>:;-2^I%&#8•G:B9�6o%0�,���2MG)I�$!N%&#�%0:=489d481a%0���3)I4�-.%0�2+&:=48+_C3�]#�9

D

:B%0�E+0�]-.)I�$!N%

%04/%0�,�"S,#�%&#

!

CHF,-.%T)�+&4GS�F,!N�3%0�,��)�+0:=48+>C"�$#89�^�4�+��ky��ky

�

�
!

h

(

h���€

�
(

h"��€

�

�ky

�

�
(

h"��€

�

$W�

F�9,SO�$+"48F�+�-0)��]!N:Bs�!2#�%0:=489n���,:=-":=C")�<B:=�$-3%&�,#�%

:

�ky

�

�

�
(

h"��€


�� �

$ 4�+

:

�


��[�

$ �LzO:B9,!2�

$

�#:

�

hK:B%a1�48<=<B4

D

-�%0�,#�%

�P�
4

���b�$9,!N�

D

�b�,#VQ��b#TF�9�:;„KF��b)I4�-.%0�$+0:=48+a6�:BQ��29"AGP��]„KF,#�%&:B4�9dyš‹K€\^�:*X �8X=^

�

y

�

�

$��8h2� �

:$;)�

*

�h;��

*

:

€��



6 Mike West
�����b#�AI4�Q8��SO:;-0!2F,-0-0:=4893<B�]#8S�-œ%&4 %&���@)I4�-.%0�2+&:=48+p1�48+

�

%04>AI�@�2Q�#�<=F,#�%&�$S"#�9�S�-0F�C"C�#�+&:=-0�$S•Xœlm:B%0�

�

�

SO:=CRy

�

€�Q��2+&Pk<;#�+&68�8^�%0��:;-b:;-b#�9d#8)�),#8+0�$9�%&<BPqC34K-?%_!'�,#�<=<B�$9�68:=9�6":;-0-0F��8X �b4

D

�2Q��2+]^O%0�,��C�#8-&-.:=Q8�

SO:=C3�$9,-0:B4�9E+&�$SOF�!\%0:=4897:=9����2+&�29K%T:=9E%&����<=:B•��2<=:B��4G4OSU1�F�9,!\%&:B4�97%0��+&48F�6��d%&���qz87 v¥#�9,#8<BPO-0:=->!2#8+0+&:=�$-

4�Q8�$+>%04R%&���k)�+&:B4�+H#�9�SE)I4�-.%0�$+0:=48+]^Z-04d�$9,#�A�<=:=9�6d„KF�:t%&�q-0:BC")�<=�k)I4�-.%0�2+&:=48+H#89,#�<=PO-.:;-2XgzG:=C3),<BPe9�48%0�

%0�,#�%$^œF�9,SO�$+�%&���k)�+&:B4�+qy���€>#�9�SU%&���k<=:B•��2<=:B�,4K4OS71�F�9�!\%0:=489 y
�K€\^Z%&���k)I4�-.%0�$+0:=48+>1�4�+ `n:;-H#R-0:=C3),<B��^

9�489�(›-0:B9,68F�<;#�+[9�48+&C�#�<�SO:;-.%0+&:BA�F�%0:=489

�œy�`

� !

h

(

h"��€

� �

y�`

�

�

�

h��

�

;

�

*

�h;

�

*

€

�

,

�

�
� *

�

y��

� �

–

�

�

h2�

�

�

�

� M

�

�

€ y?ŠV}�€

D

���2+&�g%0�,�R–

�

�

#�9,S

� �

S�:=#86,y

�

*

h�������h

�

,

€"#�+&�RSO�Ns,9,�$Sm#�AI4�Q8�-Fb9�48%0�g%0��#�%

�

�

�,#�-��2<=�2C"�$9�%'-

–

�

�

�

y�–

� 


�

�

�

��

�

€"�Oy.Š




�

�

�

€H#�9,S5%0�,#�%

�

:;-3SO:=#8684�9,#�<

D

:t%&�f�2<=�2C"�$9�%'-

�

�

�

��y?Š




�

�

�

€ �

�

:BQ��29W%&���

!N4�9,-?%&+0F�!\%0:=489o#�9,So!N489�-?%&+&#8:B9K%&-J489o%0�,� )�+&:=48+[1�48+

�

hG%0���_)I4�-.%0�2+&:=48+>yš‹K€L:;-�SO�2+&:BQ��$Sk1�+04�C %0�,#�%[1�4�+W`

:B9ey?ŠV}�€J-0:BC")�<=PkAGP�+0�$Q8�$+&-0:B9,6�%0�,�TC"#8)k1�+&48C

�

%04i`phO:�X �8X=^OC�#�)�),:B9�6"A,#�!'•"%04>�IHJHf�7SO:=C3�$9,-0:B4�9,-

QG:=#

�

�#:

` �K����� �NŸ’�$!N%J4�1
!'�,4K4K-.:=9�6�#T),+0:=48+JC3�]#�9 $EQG:=# $

��:

�

A,#�-.�]S"489�%&��� -0)��]!N:Bs,�$SkC3�]#�9

�

�2ŸI�]!\%&:BQ��2<=PW:=SO�$9K%0:Bs,�$-�%0�,�o4�9��8ž C�#�9GPeC"#8)�)�:=9�6

�

� :

` #�-�%&���/F�9�:;„�F,�o6��29��$+&#8<B:;-.�]Se:B9GQ��2+'-.�

%04�%&���HC�#89KP’ž 489��TC�#8)"`

�3:

�

�

:B9d%0��:;- ‰�#VP��$-0:=#89q1�+'#�C"�

D

48+&•’X@¤a+'#8!\%&:=!$#�<=<BP�^O%0�,�H:=C3),<B:;!2#�%0:=489d:;-

%0�,#�%>-0:=CHF�<;#�%&:B4�9O(*A�#8-0�$Sg)I4�-.%0�2+&:=48+>!N48C")�F�%&#�%&:B4�9,- C"#VPRAI�3)��$+.1�4�+0C"�$SU:B9U%0��� `5-0),#8!2�8^•#�9,Sd%0�,#�%

+0�]-.F,<t%&:B9�6")I4�-.%0�$+0:=48+@-0:BC�F�<=#�%0:=489,-[1�4�+

�

#8+0�_%0+&:=QK:;#�<=<=PqSO�2+&:=Q8�$SqAGPo#�),)�<BPG:=9�63%0���>%&+&#89,-.1�48+&C"#�%0:=489�X

6. Fur ther aspects of prior speci�cation
�
4"!N4�C")�<B�2%0�_%0�,�_),+0:=48+�-.)I�$!2:tsI!2#�%&:B4�9o+&�$„KF�:=+&�$-JQV#8<BF,�$-�4�1Z)�+0:=48+�C"�$#89

�

#89,Sk%&���>�2<=�2C"�29K%'-J481
%&���

C�#�%0+&:BMk4�1Z),+0:=48+[Q�#�+&:=#89,!N�_CHF�<B%0:=)�<=:B�$+&-!� ��¤a+'#8!\%&:=!$#�<’!N4�9�%&�NMG%

D

:B<=<•4�1�%&�29g-.F�6�68�]-?%[%0�,#�%

D

�>9��$�$Sq%04

#�<=<B4

D

1�48+�Q�#�+&:;#�%0:=489�- :=97%0���

�

�

Q�#�<=F��$-�#�!N+&4�-&-b1š#�!\%&48+'- �&hZ!N489�-.:;-?%&�29K%

D

:t%&�7%0���k�2MO)��]!\%&#�%0:=489E%0�,#�%

#o-0C�#�<=<�9GF�CHAI�2+T481L%0�,�(�

�

C�#VPRAI��<=#8+06��3#89,SU48%0���$+&->-0C�#�<=<�X �b�$9,!N�k#o)�+&:B4�+_C"�]#�9

�

�
4

D

:=<=<

4�1�%&�29WAI�o#�),)�+04�)�+&:=#�%0�8Xg¢�F,+.%&���2+]^œ%0��:;-H+&�$#�-.4�9�:=9�6R-.F�6�68�]-?%'->%0�,#�%

D

��%0+&�$#�%�%0���

�

�

�

#�-�F�9,!2�2+0%&#8:B9

�GPK)I�2+&),#8+&#8C3�2%0�$+&-

D

:B%0�qS��Ns,9��]Sk)�+&:=48+'-2^K#�9,S":=9,!N<=F,SO�`%0���$C�:B9k%0���_#�9,#8<BPO-0:=-�:=9k4�+&SO�$+a%&4H#�<=<B4

D

%&���

S�#�%'#3%04�:=9O1�48+&C¥4�9gQV#8+0:;#�%&:B4�9,-�:=9g%0���$:B+b+&�2<;#�%&:BQ��>C"#8689�:B%0F�SO�$-$XJ������1�48+&C¥4�1œ%0�,�H!N4�9�Ž?F�6�#�%0�T)�+&:=48+

y���€ :BC")�<=:B�]->%0��#�%T%0�,�

�

�

�

#�+&�"-&!2#8<B�2(�1�+&�2�"C�F�<t%&:B),<B:=�2+'->4�1[%0����Q�#8+0:;#�9,!2�$- � ��� M+�

�

4�1L%&��� ��

�

h
-04/%0�,#�%

#/QV#8<BF,��4�1

�

� �

Š�:;-�#gAI�29,!'��C�#8+0•d:=9

D

��:;!'�E%&���k)�+&:=48+T�,#�-_%0���q-&#�C"��-0)�+0�]#8S7#8->%&����+&�2<=�2Q�#�9K%

<B:=•8�$<B:=��4G4OS�!N4�C")�4�9��29K%$Xœ¢�F�+0%0�,�2+�!N4�9,-.:;SO�$+&#�%0:=489�-0F�686��$-.%&-
%0�,#�%$^�:=9HC�#�9GP�#�),)�<B:;!2#�%0:=489,-$^]%0���[��:=68���$+

48+'SO�2+b1š#8!\%&48+'-�rg+0�$<=#�%0�$S/%&4o-0C�#�<=<B�$+ #�9�Sg�2Q8�$9K%0F,#8<B<=Po9,�268<=:=68:=A�<B�3-.:=9�6�F�<=#8+bQ�#�<=F��$-br/!$#�9d6��29��$+&#8<B<=P

A��q�NMO)��]!\%&�$S7%04R),<=#VPE<B�]-0-0�2+�+&48<=�$->:=9e%0�,�k+0�$68+&�$-&-.:=489
Xk����:=-�-.F,6868�]-?%'-_%0���qF,-.�q4�1@-.4�C3�"1�4�+0C 4�1

-.C"4G4�%&��9��]-0-�)�+&:B4�+"-.%0+&F,!N%0F�+&�q%&�,#�%�SO4

D

9O(

D

�2:=68�K%&-H%0���g��:=68�,�2+0(*4�+&SO�$+�1š#�!\%04�+&-H%0�,+04�F�68�iSO�$!$#VPK:=9�6

D

�$:B6��K%&-[489/%0�,�

�

�

�

1�48+@<;#�+&68�2+ �`y��>:t%'#�6K#

D

#3#�9,S

�

�2+'-&!'��^•Š$‹�‹ �K€\X

‚J489,-0:=-.%0�$9K%

D

:B%0�/%&��:=-b+0�]#8-0489�:=9�6

D

�T!N4�9,-0:=SO�$+b!N<;#8-&-.�]-[4�1p)�+0:=48+'-�-.F�!'�q%&�,#�%

�

�

�

�

�

�

	

y

�

�

�

� �

�8}Oh

�
�

�

���

��}�€

:B9�SO�2)I�29,S��29K%0<=P�4�Q8�$+ �'hK#H6�#8C3C�#�S�:=-.%0+&:BA,FO%0:=489

D

:t%&�o-0�,#�)I�`),#8+&#8C"�N%0�$+

�

�8}�#89,Sk-&!2#�<=�`)�#�+'#�C"�N%&�2+

�
�

�

�

�

��}�X �b�2+&�

�

H ~e:;-�#WSO�26�+0�$�$-.(*481�(�1�+&�2�]SO48C ),#8+&#8C3�2%0�$+$^L%?PK),:=!$#�<=<BPf#e-0C�#�<=<b:B9K%&�268�$+$^L%04WAI�

-.)I�$!2:ts��$S•X������31š#�!\%04�+&-

�

�

�

#�+&�

D

�2:=68�K%&- %0��#�%TSO�$!$#VP

D

:B%0�7:=9,!N+&�$#�-.:=9�6 �'h•#�9,S

D

�"#8S�48)O%

�

�

�

�

�

�

�

:B9i48F,+"#8)�)�<=:B�]S

D

48+&•’^J#89,S5:=9i%0���g�NM�#8C3),<B�gAI�2<=4

D

Xi�����gQ�#�<=F��]-"4�1

�

#�9�S5%&���

�a�

#�+&�q%&F�9�:=9�6

),#�+'#�C"�2%0�2+'-H%04eA��d-0�2<=�$!N%0�]S•^[#89,Si-?%&F,SOPG:B9,6e#�-.)I�$!N%&-"481 )�+&�$SO:;!\%&:BQ��/s�%�4�1 C"4OSO�$<=-k#�-�%0���]-.�R#�+&�

Q�#�+&:B�]Sk:;-J4�9��

D

#VP3%&43F,9,SO�2+'-.%&#�9�S�%0�,�2:=+@�NŸ’�$!\%'-@#�9,Sq��48C"�>:=9o4�9q+&�2<=�2Q�#�9K%�QV#8<BF,�$-$Xp���,�>„KF,#89K%0:B%?P

�

:;->#�9U#�S�SO:B%0:=489,#8<Z�GPG)I�2+&),#�+'#�C"�N%&�2+@%&4oAI�H�]-?%&:BC�#�%0�$S	F•:t%>)�+&4�QK:;SO�]-`#�9E4�Q8�$+&#8<B<
-&!2#8<B�H1�48+ %0���3-.�2%

4�1

�

�

�

4�9,!N�>%&���T%0�,��-0C34G48%0��9��]-0-�),+0:=48+

D

�2:=68�K%'-b#�+&�T#8!2!248F�9K%&�$So1�48+]X[x -?%'#�9,S�#8+&S/+&�N1��$+0�$9,!N�T)�+&:=48+

�Zy

�

€#�

� �

*

:=-b#8)�)�<=:=!$#�A�<=�8X



Bayesian Regression Analysis with �

���

� 7
c 9���:BC"C"�$S�:=#�%0�k:=C")�<B:;!2#�%0:=489e4�1�%&��:=-�)�+0:=48+�-.)I�$!2:ts�!$#�%&:B4�97:;->%&�,#�%]^Z4�97C�#8+06�:B9,#8<B:;-&#�%0:=489

D

:B%0�

+0�]-.)I�$!N%g%04m%&���

�

�

�

y�A,FO%7!2489,SO:B%0:=489�#�<T489 � ��h

�

h

�

�

�

#�9,S

�

€'h`%0���W:=C")�<B:=�$S ),+0:=48+I`•�,#8-g%&��� �

�

:B9�SO�2)I�29,S��29K%0<=P…SO:;-?%&+0:=A�FO%&�$S #8!$!N48+'SO:=9�65%&4m� SO:;-?%&+0:=A�FO%&:B4�9,-

D

:B%0�

�

SO�$68+&�2�]-q481H1�+&�2�$S�48Cg^ :*X �8X=^

���Gy��

�2�

–

�

h2� �

�

�

�

�

�GM-�

�

€'ha�2MG�,:BA�:B%0:=9�6W%&���d:=C")�<B:;!2#�%0:=489,-k4�1_%0���U-0C"4G4�%0�,9��$-&-")�+&:B4�+k#�9,Sn%0�,�d+04�<B�]-"4�1

�

h

�

#89,Sq%0���

�

�

�

�

x`-`#kC3:=9�4�+`A�FO%_)�+'#8!\%&:=!$#�<=<BPo:BC")I48+0%&#89�%bQ�#8+0:;#�%&:B4�9�^

D

��C�#VP8^�:B9d-048C"�H#8)�)�<=:=!$#�%0:=489�-2^

D

#89�%b4�+

9��2�]Sg%04/!N4�9,-?%&+&#8:B9E-.4�%&�,#�% �

� �

~k1�48+`<;#�+&68�$+`Q�#�<=F��]-`481 �2�I¡u9U)�#�+0%0:;!NF�<;#�+]^

D

�

D

:=<=<
s,9�SR%0��#�%$^’1�4�+

<=#8+06��2+ ��h’%0����-0:B9�6�F�<;#�+>Q�#�<=F��$- M

�

SO�$!$#VP/+'#�),:=SO<=Pg%04

D

#�+'SRˆ$�2+&4/#89,SE#8+0���NŸ’�$!N%0:=Q8�2<=Pdˆ$�2+&4oAI�2P�489,S

-.4�C"�T:B9,S��NM����m�K�’�����$9g%0���3!N48+&+&�$-0)�4�9,SO:=9�6"<B:=•8�$<B:=��4G4OSR!N48C")I489��$9K%&-b#8+0�T•I#�% #89,S

D

�

D

:B<=<�s�M

�

�

�

�

~o1�48+ �JH��

D

��:;!'�W!2#�97AI��1�48+&C�#�<=<BPd:=9,!248+&)�4�+&#�%0�$SUAGPd%&#8•G:B9�6

�

�

�	�

~g:=9E%&����)�+&:B4�+&-_1�4�+

�JH
� �
l7�kSO4R9�48%�C34OSO:B1�PE%0���k9,4�%&#�%0:=489E1�48+H-0F,!'�W!2#�-.�]-2^�%&#�•G:=9�6R:B%H#8-T:=C")�<B:;!N:B%�1�+&48C ���2+&��489

%0�,#�%b%0�,:=- C�#VPqAI�HF,-0�$Sg:=9d#�)�),<B:;!2#�%0:=489	FI:B9d-0F,!'�d!$#8-0�$-�%&����-0:BC�F�<;#�%0:=489d#89,#�<=PO-.:;-

D

:=<B<œ#�)�),<BPo%04 `

#�9,S�� +0�]-?%&+0:;!\%&�$Sq%04"ˆ2�$+04"Q�#�<=F��$-�AI�2P�489,S/#"SO�Ns�9��$S/9GF�CHAI�2+��P�

¢Z:=9,#8<B<=P8^J:B9GQ8�$+&-0�/6�#�C"C�#7SO:=-.%0+&:=A�FO%0:=489�-�#�+&�q%&���R-?%'#�9,S�#8+&S�^L!N4�9,SO:B%0:=489,#8<B<=Pf!N4�9�Ž?F�6K#�%0�o1�48+&C�-

1�48+�)�+&:=48+'-31�48+"%0�,�US�#�%'#7�2+&+04�+3Q�#8+0:;#�9,!2�I� ���L¤L+04�)��$+�)�+&:B4�+&-3�,#VQ��o%&���R1�4�+0C

�

	

yf�

�

�

�
	

��}�h�
 �8}�€

1�48+/-.)I�$!2:ts,�]SmQ�#�<=F��$-

	

H ~�h�
 H ~,hL%&�,#�%g-.��4�F�<;SmA��EA,#8-0�$S 489 !N4�9K%0�NMG%g#�9,S #VQ�#8:B<;#�A�<=�R)�+&:B4�+

:B9�1�48+&C"#�%0:=489�X

7. Model �tting via MCMC
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8 Mike West

8. Predictive analysis
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