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Regularization rate

0
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Problem type

Classification

Test loss 0.492

fraining loss 0.497
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7} EI D A Neural Network Playground X I:‘ A Neural Network Playground X + N

« (@ O B https ayground.tensorflow.org/#activation=tanh&bat € ydataset &regDataset=reg-plane&learningRate=0.03& 133% 97 ® + @ D

Epoch Learning rate Acti Regularization rate Problem type

) S -
OOO,OOO 0.03 Tanh None 0 Classification

DATA FEATURES + — 2 HIDDEN LAYERS OUTPUT
Test loss 0.511
EOR. g Training loss 0.508

feed in? 4 neurons 2 neurons

& X1 b 4 4
X2 p b p
Ratio of training !
0
to test p ¢
data: 509
_. : :
b
Nois 0 4
@
e neuron
Batch size: 1 0
—a
REGENERATE [ -I
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Gradient Descent Visualization
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Path

i Gradient Descent
N Learning Rate: le -2 z
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Credit: Lauren Hayward

Overfitting

Training data:

N _train = 10 6

X = np.linspace(0.05,0.95,N_train)
$ = np.random.randn(N_train) 2l
Yy = 2%x+s
2 B
Models for fitting: _—
Polynomials of degree 1, 3, and 10
-2
Training
-4 Linear
— Poly 3
Question: which model will give the 61 —— Poly 10
best fit (lowest error) to the training data? : : ; . . ,
0.0 0.2 0.4 0.6 0.8 1.0
X
PERIMETER
. 3 . SCHOLARS
See Section II of arXiv:1803.08823 and the corresponding Notebook 1 I INTERNATIONAL
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Credit: Lauren Hayward

Overfitting

Testing data (from the same

distribution as the training data): fest.data
N_test = 10 10 - linear
X _test = np.random.random(N_test) N — 3rd order
s_test = np.random.randn(N_test) —— 10th order
y_test = 2*x test+s_test 64
44
>
- 21
Questions:

e Which model from the previous slide
will make the best predictions on the
testing data?

e What would happen if we increased the 4]
number of data points in the training
dataset? -6
X
PERIMETER
. . : SCHOLARS
See Section II of arXiv:1803.08823 and the corresponding Notebook 1 I INTERNATIONAL
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