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Underfitting

Just right

Overfitting

- High training error

- Low training error

Symptoms - Training error close | - Training error slightly | - Training error much
to test error lower than test error lower than test error
- High bias - High variance
Regression
Classification

Deep learning

Error

Validation

Training

Epochs

Error

Validation

Training

Epochs

Error

Validation

Training

Epochs

Remedies

- Complexify model
- Add more features
- Train longer

- Regularize
- Get more data
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Regularized cost function % ’ %
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Lx,y) = Z(in — hg(x))?
i=1

where hgx; = 6y + 01x1 + O,x% + O3x5 + O,x4

Ly) = ) 0 —hg(x) )P A ) 67
i=1 (=1
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_)(gegree = 15, A= 0, MSE = 182815433.03

— Predicted
Target
Samples

1.5

1.0

05 -
0.0

0.5
-1.0

15-

2.0~ ‘
0.0 0.2 0.4 0.6 0.8 1.0

s

Ta
U”"yf L}y sg'/.b



Jasay & yard v
Ufg;fysw:

= Degree = 15, A = 1e-08, MSE = 0.23 |
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- Degree = 15, A = le-06, MSE = 0.08
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, ,.Degree = 15, A = 1e-05, MSE = 0.05
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- Degree = 15, A = 0.0001, MSE = 0.04
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- Degree = 15, A = 0.001, MSE = 0.04
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- Degree = 15, A = 0.002, MSE = 0.04
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Degree = 15 A = 0.005, MSE = 0.03
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Degree = 15, A = 0.01, MSE = 0.02
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Degree = 15, A = 0.1, MSE = 0.06
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Degree = 15 A = 1, MSE = 0.22
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Degree = 15, A = 10, MSE = 0.48
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Degree = 15, A = 100, MSE = 0.52
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Regularized logistic regression i L

J(0) = =L 31" yWlog(hg(z™)) + (1 — y'))log(1 — hg(x'V))
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0y .= 0y — &E ;(hg(i’( )) - y( ))Té)
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