
Classification with Logistic Regression

Chad Wakamiya
Spring 2020



The logistic regression 
formula and intuition.

Introduction to types of 
classification and set up. Extending logistic 

regression for datasets with 
multiple features.
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https://www.coursera.org/learn/machine-learning
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●  0 < σ(t) < 1 t

● t = w0 +w1x  

P(Y=1|x) = ½ w0 +w1x = 0
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● P(Y=1|x) ⇒ Ŷ=1
● P(Y=1|x) ⇒ Ŷ=0
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https://en.wikipedia.org/wiki/Logistic_regression#:~:text=Logistic%20regression%20is%20a%20statistical,a%20form%20of%20binary%20regression).
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Actual Results:
y i =  [ y i,1, y i,2, ..y i,k ]
y i =  [ +1 , -1, .. -1 ]

And sometimes mapped to 
 y i =  [ +1 , 0, 1.. 0 ]
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f(xi, w0, 
w1) =  

1
1 + e –( w0  + 

x1w1)  

I. yi = 0   ⇒ Li = -ln(1-pi)    

if t = 0: loss = -ln(1-f(x)) 
   if f(x) is 1 ->  loss = e, 
    if f(x) is 0 -> loss = 0 
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II.   yi = 1   ⇒ Li = -ln(pi)    

f(pi) = -ln(1-pi)
Li Li

pi

f(pi) = -ln(pi)

● ŷi = 0 ⇒ pi ⇒ 
● ŷi = 1 ⇒ pi ⇒

● ŷi = 0 ⇒ pi ⇒ 
● ŷi = 1 ⇒ pi ⇒
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Actual Results:
y i =  [ y i,1, y i,2, ..y i,k ]
y i =  [ +1 , -1, .. -1 ]
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https://www.coursera.org/lecture/machine-learning/multiclass-classification-one-vs-all-68Pol


K=2

θ(j) ∈ Rd   

http://deeplearning.stanford.edu/tutorial/supervised/SoftmaxRegression/
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Splitting the Dataset



Confusion Matrix


