Neural Networks

A Simple Problem (Linear
4 Regression)
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» We have training data X = {x,/}, i=1,..,N with
corresponding output Y = {y*}, i=1,..,N

= We want to find the parameters that predict the
output Y from the data X in a linear fashion:

Y=w,+ w, X,
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Motations:
Superscript: Index of the data point in the
training data set; k = k™ training data point
/,) Subscript: Coordinate of the data point;

" | X;¥ = coordinate 1 of data point k.
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« We have training data X = {i’,‘f}, k=1,...N with
corresponding output Y = {y*}, k=1,..,N

= We want to find the parameters that predict the
output Y from the data X in a linear fashion:

ye=w,+ wy x b
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= |t is convenient to define an additional “fake”
attribute for the input data: x_ =1

= We want to find the parameters that predict the
output Y from the data X in a linear fashion:

.'l"k: Waxah w; 5'{'1"lf




rﬁiﬂgﬂe convenient notations
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« Vector of attributes for each training daté’ﬁoint:
X5 =[xk 0
* We seek a vector of parameters: W = [w,,..,w,]

+ Such that we have a linear relation between prediction
Y and attributes X:

M
Yo = woxh +wixf e wpxy = S wixf = w - x
i1=0
I‘ﬂngﬁe convenient notations
By definition: The dot product | .
between vectors W and xF is:
M
w-x" =3 wxk
=0
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+ Vector of attributes for e ing data’ﬁoint:
X' =—cd
+ We seek a vector of parameters: rees W
» Such that we have a linear relation en prediction
Y and attributes X:

M

k k k ko _ k

Yo o=WoX, + WX +---+waM—Zuw;—x,-
=

~w-x"©




