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Machine Learning

= What is Machine Learning?
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Learning Algorithm types (1/4)

= Supervised Learning
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Learning Algorithm types (2/4)

= Supervised Learning

- Regression(Z|H)
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- Classification(2 &)
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Learning Algorithm types (3/4)

= Unsupervised Learning
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Learning Algorithm types (4/4)

= Unsupervised Learning

* Clustering
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- Dimension Reduction (AI&&2)
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- Anomaly Detection (O] & EHX])
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Giant panda gives birth to rare twin cubs at Japan's
oldest zoo

a gives birth to twin cubs at Japan's oldest zoo

« Giant panda gives birth to twin cubs at Tokyo's Ueno Zoo
WHBL N our

« A Joyful Surprise at Japan's Oldest Zoo: The Birth of Twin
Pandas

« Twin Panda Cubs Born at Tokyo's Ueno Zoo




Linear Regression Model (1/2)

= What is Linear Regression?
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Code of Linear Regression

def conpute_model _output(x, w, b):
i = % shape[0]

f ,b (x) = WX + b f_wh I=_np.zer05(m)|
Mf}'(x) — + b — for fl_wlbn[iaalgewim*j I:-:[i] .

return f_wb
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Linear Regression Model (2/2)

= Simple Linear Regression
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f(x)=wx+b
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Cost Function (1/4)

= What is Cost Function?
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Cost function : Squared error cost function

m
1 N7 N 2
J(w, b) = _Zm E (y(l) _ y(L))
=1

m = number of training examples
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Cost Function (2/4)

= Minimize cost function with parameters (parameter = 1)
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. —w = 0.5 . J(0) =23
T T % ® ](05) = 051
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Cost Function (3/4) -

= Minimize cost function with parameters (parameter = 2)
- D7 =2 270 2 f 3Xp@l A2 =7t LIELS
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- Gradient descent Algorithm A&

Cost(w,b)
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Cost Function (4/4) e

= Code of Cost Function

- X H& AS 28 oA £ THE BEE5HY cost_sum Off it
Cost function : Squared error cost function == CuDIE ClL Y, U L)

£ numbsr of training sxamplss
m = %.shapel0]

m
1 @ @ 2 cost _sun = [0
— E s(l) l # for i in rangein):
](W, b) - m (y y ) foub =w = x[i] +b
- cost = (f_ub — y[i]) == 2
cost_sum = cost_sum + cCost
total _cost = (1 / (2 = m)) * cost_sum

m = number of training examples

return total_cost
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Gradient descent Algorithm (1/6) “

= What is Gradient descent Algorithm?
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Gradient descent Algorithm (2/6)

= Implementation of Gradient descent (1/2)
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§ = Learning rate
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Gradient descent algorithm

repeat until convergence { repeat until convergence {
w=w- a—EI(w bY— mZU SO -y 0| W man D Gua) =y 20
o f
b=b- aI;](w b)[— %Z (s (x©) = y©y b=b—a;;(fw'b(xu))_ym)
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Gradient descent Algorithm (3/6)

= Implementation of Gradient descent (2/2)

= (@)
- w, be| Egt=(7|=Z7]) ALt Al code
def conpute_gradient(x, v, w, bl
& Numbor af ltraining sxamplos

repeat until convergence { n = x.shape[0]
m di _dw =0

e e -y 20
= for i in rangeim):
1""1 # f_wb =w = x[i] + b
di_dw_i = (f_wb — v[i]) = x[i]
b=b- a—Z(fw,,,(x“’) =) di_db_i = f_wb — w[i]
m =1 di _db += dj _db_i
} i _dw += dj_dw_i
di_dw =di_dw fn

di_db = di_db / m

return dj_dw, di_db
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Gradient descent Algorithm (4/6)

= Learning rate of Gradient descent
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Gradient descent Algorithm (5/6)

= Convex Function of Gradient descent
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Gradient descent Algorithm (6/6)

= Non - Convex Function of Gradient descent
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