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Logistic Regression

We estimate the function:

A

Vi = g(wo + w11 + Wakio + ... + WyTiq)

where,
1

T 1+ exp(—t)

g(t)
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Logistic Regression

Why W0 ?

We estimate the function: /

where,

Examples in 2D:

without wo \
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Dropping W limits the choice of

hyperplanes to only those hyperplanes

that pass through the origin
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Logistic Regression

We estimate the function:

A

Vi = g(wo + w11 + Wakio + ... + WyTiq)

where,
1
t) =
9(t) 1 4 exp(—1t)
Choice of Loss Functions:
i+ Mean Square Error: E
1 — :
E E Z(yz . gz)z E
: 1=1 :

 Binary Cross Entropy Loss:

_% Z{yi log (i) + (1 — y;) log(1 — ;) }



Using Gradient Descent on the MSE Loss Function

* \We estimate the function:
yAz‘ = g(wo + W1x;1 + W2k + ... + wdwz‘d)

where,
1

" 1+ exp(—t)

g(t)

« Mean Square Error Loss Function:

s .
Lyvse = — Z(yz — i)
=1
e Gradient Descent Procedure:

1. Initialise W(O)

2. Update witth — w(t) _ NVwe Lase



Using Gradient Descent on the MSE Loss Function

Rewriting with ;0 = 1 V4

Ui = g(woxio + W1x;1 + Wakio + ... + +wyxiq) = Q(WTXz')
where,
e
I 1 4 exp(—t)

The derivative of g(t) is:
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= g(t).(1 — g(t))



Using Gradient Descent on the MSE Loss Function

» Logistic Regression:
Ui = g(woTio + wi1xi1 + waZio + ... + +wWaTiq) = Q(WTXi)

where, T =1Vi, g(t) = T eip(—t) , and, %g(t) =g(t).(1 —g(1))

« MSE Loss Function:
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Lyse = = z;(yz — )
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e Gradient of the MSE Loss Function wrt (1
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Using Gradient Descent on the MSE Loss Function

« Logistic Regression:

Ui = g(woxio + wWi1xi1 + Wwakio + ... + +waxiq) = Q(WTXz')
| 1 9
here, X;0 = 1 VZ \ — , and, - — .
where 10 g(t) 1+ eajp(—t) an 3tg(t) g(t).(l g(t))
« MSE Loss Function: .
1 .
Lyvse = — > (i — i)
i=1

* Gradient Descent to estimate (1

(0)

1. Initialise ’w

2
2. Update w( D — (t) + — il Z{ — Yi).Ti; }



Using Gradient Descent on the MSE Loss Function
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