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Regression Classification

CS480/680 Spring 2019 Pascal Poupart 2University of Waterloo



>-:?2?8<8=+8*.@)9)-2+8A).1:;)<

! !" #$%2+3"&#"+3"#$%$&'&)4+#5+*'%((+$
! !" & $ 2+*'%((+*#.1&)&#.%'+1&()"&$6)&#.+#5+&

! 7'%((&5&*%)&#.2+*#836)-+3#()-"&#"+!" #$'&%%**#"1&.9+
)#+:%4-(;+)<-#"-8

!" # $ %
!" $ # !" #

&! !" $ # !" #
%'() $ # !" *#+

CS480/680 Spring 2019 Pascal Poupart 3University of Waterloo



B==,CD+8:9=

! =.+*'%((&5&*%)&#.>+)<-+.68$-"+#5+*'%((-(+&(+5&.&)->+(#+%+
.%)6"%'+3"&#"+!" #$%&(+)<-+86')&.#8&%'

!" $ ( ) ! ( * !

! ?<-.+ & + , " >+)<-.+&)+&(+#5)-.+@A+)#+%((68-+)<%)+
!" #&'$%&(+,%6((&%.B

! C6")<-"8#"->+%((68-+)<%)+)<-+(%8-+*#/%"&%.*-+
8%)"&D+- &(+6(-1+5#"+-%*<+*'%((B

!" & ) ! . / #
$
%&# ' !

" ( # $ &# ' !

CS480/680 Spring 2019 Pascal Poupart 4University of Waterloo



>:=+)-8:-.E8=+-8?,+8:9

!" #! $ %
" " ## $

% &# ' (
)

* # $ &# ' (

$ " " " ## $
% &# ' (

)
* # $ &# ' (

% " " ## $
% &) * # $&# %' "

) * # $+, ' "
) * # $' "

$ " " " ##
$
% &) * # $&# %' "

) * # $&, ' "
) * # $- "

!"#$%&'()*+"),-.$$'$)#! .#&)#%

% &

&'
. / 0

' /
) * # $&#

$
%' /

) * # $' /

. " 0
' "

) * # $&#
$
%' "

) * # $' "

CS480/680 Spring 2019 Pascal Poupart 5University of Waterloo



>:=+)-8:-.E8=+-8?,+8:9

(
$

$) *
# %&

" # %'
" ( # $) * $

+%&
" ( # $%&# $

+%'
" ( # $%' # ,-

. &
. '

(
$

$) * # / " ) * 0 1

E<-"-+0 ( - # $#1! 2 1+%

%.1+3 , ( 2 $

%
1!

- - # $1! 4 $

%
1+

- - # $1+ 4 56. &

. '

CS480/680 Spring 2019 Pascal Poupart 6University of Waterloo



(:F8=+8*."8FC:8;

! F-)+7 8 (
$

$) * # 2

! G<-.+!" ) ! & ( 7#0 - &4 3 , %
! !&*)6"-2

Logistic sigmoid
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class conditionals posterior
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":H+C2I

• When there are several classes, the posterior is a !"#$%&'
(generalization of the sigmoid)

• Softmax distribution: !" , 1 $ %
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• Argmax distribution: 
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class conditionals posterior
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