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강의목록
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Jupyter/iPython Notebooks
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▪ https://www.edwith.org/deeplearningai1/lecture/34817/

https://www.edwith.org/deeplearningai1/lecture/34817/


Review
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▪ Loss function

ℒ(ො𝑦, 𝑦) =
1

2
( ො𝑦 − 𝑦)2

→경사하강법을사용할때, local optimum에갇혀서 global optimum을찾지못할수 있다.

→ Cross entropy

ℒ ො𝑦, 𝑦 = −[𝑦 log ො𝑦 + 1 − 𝑦 log(1 − ො𝑦)]

▪ Cost fucntion

J 𝑤, 𝑏 = −
1

𝑚
σ𝑖=1
𝑚 [𝑦(𝑖) log ො𝑦(𝑖) + 1 − 𝑦(𝑖) log(1 − ො𝑦(𝑖))]



Logistic Regression : Cost function
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▪ Interpret ො𝑦 = 𝑃(𝑦 = 1|𝑥)

if 𝑦 = 1, 𝑃 𝑦 𝑥 = ො𝑦

if 𝑦 = 0, 𝑃 𝑦 𝑥 = 1 − ො𝑦

▪ 𝑃 𝑦 𝑥 = ො𝑦𝑦(1 − ො𝑦)1−𝑦

log𝑃 𝑦 𝑥 = 𝑦 log ො𝑦 + 1 − 𝑦 log(1 − ො𝑦) ≡ −ℒ ො𝑦, 𝑦 maximum P → minimum L 

▪ 𝑃 𝑙𝑎𝑏𝑒𝑙𝑠 𝑖𝑛 𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔 𝑠𝑒𝑡 = ς𝑖=1
𝑚 𝑃 𝑦 𝑖 𝑥 𝑖

▪ log𝑃 = −σ𝑖=1
𝑚 ℒ ො𝑦(𝑖), 𝑦(𝑖)

▪ J 𝑤, 𝑏 =
1

𝑚
σ𝑖=1
𝑚 ℒ ො𝑦(𝑖), 𝑦(𝑖) average of loss functions



Vectorization
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▪ for loop

for i in range(1000000):

c += w[i]*x[i]

▪ Vectorization

import numpy as np

c = np.dot(w.T, x)

▪ for loop을최소화하고벡터와함수를적극적으로
활용하면연산속도가훨씬빨라진다.

▪ SIMD; Single instruction, multiple data



Vectorization
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▪ 660 times faster

▪ 1 min vs 11 hours



Vectorization

2020-04-28 SNU Weekly Meeting 8

Numpy함수

▪ exp

▪ log

▪ abs

▪ maximum

▪ **

▪ /

▪ zeros

* tip : 구현하고싶은연산이 for 문을필요로하면, 내장함수를먼저살펴봐라

e = np.exp(a)



Vectorization
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1

▪ Z = np.dot(w.T , X) + b

▪ A = σ(z)

2

▪ dw = np.zeros( (n, 1) )

▪ dw += x[i]*dz[i]

▪ dw /= m

n ×m

1

2



Vectorization
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▪ 경사하강법전체를 for loop 없이구현가능



Broadcasting
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▪ contents

▪ 코드를짧고빠르게만들어준다.



Reshape
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▪ contents

▪ 차원이불분명할때 reshape를사용하여확실히의도하는차원으로만들어줄수있다.

▪ reshape 함수를호출할때상수시간이소요되기때문에전체속도에큰영향을미치지않는다.



Broadcasting
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▪ Numpy의유연성은장점이자단점이될수있다.

▪ 브로드캐스팅의작동원리를잘모르면원인을알기힘든버그가발생하기쉽다.



Broadcasting
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▪ Numpy의유연성은장점이자단점이될수있다.

▪ 브로드캐스팅의작동원리를잘모르면원인을알기힘든버그가발생하기쉽다.



Broadcasting
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▪ a = np.random.rand(5) : do not use

▪ a = np.random.rand(1,5) : a row vector

▪ a = np.random.rand(5,1) : a column vector

assert와 reshape를적극적으로활용하라

▪ assert(a.shape == (1,5))

▪ a = a.reshape(1,5)



강의목록
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Neural Network
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▪ Logistic regression

▪ Neural network

[ i ] : i’th layer 

( i ) : i’th training example

𝑥1

𝑥2

𝑥3

ො𝑦(= 𝑎[2])

𝑥1

𝑥2

𝑥3

ො𝑦

𝑧 = 𝑤𝑇𝑥 + 𝑏 → a = 𝜎 𝑧 → ℒ 𝑎, 𝑦

𝑧𝑖
[1]

= 𝑊𝑖
[1]
𝑥𝑖 + 𝑏𝑖

[1]
→𝑎𝑖

[1]
= 𝜎 𝑧𝑖

[1]
→ 𝑧[2] = 𝑊[2]𝑎[1] + 𝑏[2] → 𝑎[2]→ ℒ 𝑎[2], 𝑦

[1]

[2]

da, dz

layer

node
𝑑𝑎[1],  𝑑𝑧[2] …

𝑎1
[1]

𝑎2
[1]

𝑎3
[1]



Neural Network
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▪ 2 Layer Neural Network

input layer hidden layer output layer

▪ Input layer는세지않는다. (convention)

▪ hidden layer의값은알수없다. training example은 (x, y)로주어진다.

▪ a : activation (𝑎[0] = 𝑥)

𝑥1

𝑥2

𝑥3

𝑎[2]

𝑎[1]𝑎[0]



Neural Network
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▪ 2-Layer NN, given input x

𝑧[𝑖] = 𝑊[𝑖]𝑎[𝑖−1] + 𝑏[𝑖]

𝑎[𝑖] = 𝜎(𝑧[𝑖])

𝑧[1] = 𝑊[1]𝑥 + 𝑏[1]

𝑧[2] = 𝑊[2]𝑎[1] + 𝑏[2]

𝑎[1] = 𝜎(𝑧[1])

𝑎[2] = 𝜎(𝑧[2])

Vectorized

𝑧[𝑖] =

− 𝑤1
𝑖 𝑇

−

− 𝑤2
𝑖 𝑇

−

:

𝑎1
[𝑖−1]

𝑎2
[𝑖−1]

:

+
𝑏1
[𝑖]

𝑏2
[𝑖]

:

𝑛𝑖 × 𝑛𝑖−1



Neural Network
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▪ Vectorizing across Multiple examples

a single example

multiple examples

for i in range(m)

𝑧[1](𝑖) = 𝑊[1]𝑥(𝑖) + 𝑏[1]

𝑧[2](𝑖) = 𝑊[2]𝑎[1](𝑖) + 𝑏[2]

𝑎[1](𝑖) = 𝜎(𝑧[1](𝑖))

𝑎[2](𝑖) = 𝜎(𝑧[2](𝑖))

𝑧[𝑖] =

− 𝑤1
𝑖 𝑇

−

− 𝑤2
𝑖 𝑇

−

:

𝑥1
𝑥2
𝑥3

+
𝑏1
[𝑖]

𝑏2
[𝑖]

:

Vectorizing
𝑋 =

| |

𝑥(1) 𝑥(2) . .
| |

𝑍[𝑖] =

| |

𝑧[𝑖](1) 𝑧[𝑖](2) . .
| |

𝐴[𝑖] =

| |

𝑎[𝑖](1) . . 𝑎[𝑖](𝑚)

| |

n×m



Neural Network
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▪ 2-Layer NN, given input X

𝑍[1] = 𝑊[1]𝑋 + 𝑏[1]

𝑍[2] = 𝑊[2]𝐴[1] + 𝑏[2]

𝐴[1] = 𝜎(𝑍[1])

𝐴[2] = 𝜎(𝑍[2])



Back up


