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딥러닝 2단계 : 심층신경망성능향상시키기
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Hyperparameter Tuning
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▪ α

▪ β

▪ # hidden units

▪ Learning rate decay

▪ # layers

▪ mini-batch size

▪ β1, β2, ε



Hyperparameter Tuning
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▪ Try Random Values
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Hyperparameter Tuning
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▪ Coarse to fine
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Hyperparameter Tuning
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▪ Using an appropriate scale

▪ # of layers 2, 3, 4

▪ α 10𝑟

▪ β 1 − 10𝑟

0.0001 1

0.9 0.999



Hyperparameter Tuning
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▪ Panda approach
▪ Caviar approach

time

C
o

st
 f

u
n

ct
io

n
 o

r 
D

ev
 S

et
 E

rr
o

r

time

C
o

st
 f

u
n

ct
io

n
 o

r 
D

ev
 S

et
 E

rr
o

r



Batch Normalization

2020-07-07 SNU Weekly Meeting 8

▪ Sergey Loffe, Christian Szegedy (2015) https://arxiv.org/abs/1502.03167

In Tensorflow

▪ tf.nn.batch-normalization(.. )

https://arxiv.org/abs/1502.03167


Batch Normalization
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▪ (C2W1L09) Normalizing inputs

𝑥1

𝑥2

𝑥3

ො𝑦

𝑎[1] 𝑎[2]

▪ Normalize 𝑧[𝑖], not 𝑎[𝑖]



Batch Normalization
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▪ 𝜇 =
1

𝑚
σ𝑧(𝑖)

▪ 𝜎2 =
1

𝑚
σ(𝑧 𝑖 − 𝜇)2

▪ 𝑧𝑛𝑜𝑟𝑚
[𝑖]

=
𝑧(𝑖)−𝜇

𝜎2+𝜖

▪ 𝒛[𝒊] = 𝜸𝒛𝒏𝒐𝒓𝒎
[𝒊]

+ 𝜷

▪ 𝛾, 𝛽 : learnable parameters

for each layer,

▪ 𝑤[𝑙], 𝑏[𝑙], 𝛾[𝑙], 𝛽[𝑙]



Batch Normalization
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▪ 𝑋{1} → 𝑤 1 , 𝑏 1 → 𝑧 1 → 𝐵𝑁 𝛾 1 , 𝛽 1 → ǁ𝑧 1 → 𝑎 1 → 𝑧 2 → …

▪ 𝑋{2} → 𝑤 1 , 𝑏 1 → 𝑧 1 → 𝐵𝑁 𝛾 1 , 𝛽 1 → ǁ𝑧 1 → 𝑎 1 → 𝑧 2 → …

** Normalize ǁ𝑧 using just the data in that mini batch

At test time, you might need to process the example one at a time

▪ 𝜇 , 𝜎2 : estimate using exponentially weight moving average(EMWA) across mini-batch

▪ compute 𝑧𝑛𝑜𝑟𝑚
[𝑖]

using 𝜇 , 𝜎2, 𝛾 𝑖 , 𝛽 𝑖 https://en.wikipedia.org/wiki/Moving_average

https://en.wikipedia.org/wiki/Moving_average


Batch Normalization
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Covariant shift

X → Y



Batch Normalization
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Batch Normalization
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Batch Normalization as regularization

▪ Each mini-batch is scaled by the mean/variance computed on just that mini-batch

▪ This adds some noise to the values 𝑧[𝑙] within that minibatch. So similar to dropout, it adds some noise 
to each hidden layer’s activations

▪ This has a slight regularization effect

▪ Bigger mini-batch size reduce the regularization effect.

▪ Don’t use batch normalization as a regularization. (It is almost an unintended side effect)



Multi-class classification
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▪ C = # classes

▪ In this case, C=4

𝑃(𝑐𝑎𝑡|𝑥)

▪ 𝑡 = exp(𝑧 𝐿 )

▪ 𝑎𝑖
[𝐿]

= Τ𝑡𝑖 σ𝑡𝑖  𝑎 𝐿 = 𝑔 𝐿 (𝑧 𝐿 )

L



Multi-class classification

2020-07-07 SNU Weekly Meeting 16



Multi-class classification
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▪ Softmax vs Hardmax

𝑧[𝐿] =

5
2
−1
3

→ 𝑎[𝐿] =

0.842
0.042
0.002
0.114

hardmax : 𝑎[𝐿] =

1
0
0
0

▪ Softmax regression generalizes logistic regression to C classes

Loss function & Cost function

▪ ℒ ො𝑦, 𝑦 = −σ𝑖=1
4 𝑦𝑖 log ො𝑦𝑖

▪ J =
1

𝑚
σ𝑖=1
𝑚 ℒ ො𝑦(𝑖), 𝑦(𝑖)

ex)    y =

0
1
0
0

, ො𝑦 =

0.3
0.2
0.1
0.4

→ ℒ ො𝑦, 𝑦 = − log ො𝑦2



Multi-class classification
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▪ # of Layers

▪ # of Hidden units

▪ Learning rates

▪ Activation Functions

▪ …

▪ NLP(Natural Language Processing), Vision, Speech, Structured Data …

▪ 하나의적용분야에서얻은직관이다른분야에는적용되지않는경우가많다.


