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Feedback (1/5)

= Implementation of MSE

- Scikit-learn E =2 A%t I EQ} AFESIX| &2 A E 15

1=1
def nean_sauared_error(y_true, v_pred): from sklearn.metrics import nean_squared_error
no=lenly_true) y_true = [3, 0.5, 2, 7]
mse = sumf (v_trueli]l — v_predlil) ++ 2 for i in range(n)) / n v_pred = [2.5, 0.0, 2, &]
return mse mse = mean_sauared_errorly_true, v_pred)
-4 OF = | =i or . :2 — —_] ==
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Feedback (2/5)

= Implementation of RMSE

. Scikit-learn == At23%t I EQ} AIES

RMSE =

def root_mean_sauared_error(v_true, v_pred):
n = len{y_truel
mse = sun((y_trueli] — y_pred(i]l) ++ 2 for i in rangein)) / n
rnse = nse =+ 0.5

return rmnse

302 23| AR SHR| @1 1BiSt AC

from sklearn.metrics import mean_squared_error

def root_mean_squared_error_sklearn(y_true, v_pred):

mse = mean_squared_error(v_trug, v_pred)

rmse = mse ++ 1.5

return rmse

Scikit-learn 2= A}
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Feedback (3/5) i

= Overfitting Solutions
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Feedback (4/5)

= Regularization (1/2)

« L1 regularization
- ZtEX[e| HUidtE N efdt= & Al
« 7 X|el Eoigio| 2ol H|H5tY et & F7t
= EX JIEXE 092 THEO feature selection 21IE S0 ZMN EZ 3t EM XA
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- Lasso Regression= 4

L1: Q(w) = Z | w; |

j=]
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Feedback (5/5)

= Regularization (2/2)

« L2 reqularization

. JtEXS MBS Hoots W

- 7tEX|2 MF2 gof H|

= J}BXE 02 R THEX| &
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- Ridge Regression= &
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Neural Networks (1/4)

the brain

imics

= Hypothesis that m
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Neural Networks (2/4)

= What is Neural Networks?

- AFS| K| E 2 = As 7[AE US| fle orF 2efE &AEF
= =13

- HIOJHE ME|ot=& ArHE 72X

Deep Neural Network

Hidden Layer

Input
Layer

Output . \ Output
Layer / \ [ Layer
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Neural Networks (3/4)

= Input Layer
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Neural Networks (4/4)

= What is Forward Propagation?

. Neural Network B EIO| QI2i=HE Z2XIK| MUIS0 2 AS Ashst 7

- Z|E layerTt K| Alttot = A labeldt XIS A4t
(2)

2@
[xll 2@ = (2) a(Z)_[ (z)‘

hg(x)
7@ =0Wx = eWag®  (x = a®)

a® = g(z(z)) = g(@(l)a(l))

Layer 1 Layer 2 Layer 3
SRS RREPN 243 £9%

a® = g(8dx, + 0%, + 8%x, +0x;) = gz ® ) . .
@ @ o W W @ ho(x) =a;” = g(@&o)xo + ®§ ) 9( )xz + 913 x3)
a;’ = g(055% + 057%; + 057x, +057x3) = g(z3”)
3) = p@q®
z® = 9@q
a = g(05xo + 05x; +0%x, +0Pxs) = g(zP)
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Perceptron (1/4) -

= What is Perceptron?

- 2X|ot SEE 8o wEHNE HSots 25 M=

(=
-2 YT YRt 2420l JHEXIS0| TUS B

1
(92

ingle-Layer Perceptron, Multi-Layer Perceptron

- 2930 HEEE = =2 H|Y oMK Ee

& Underfitting | Overfitting >
T © = |
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BestiFit X o

Error

Model “complexity”
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Perceptron (2/4)

= Single-Layer Perceptron
- 245 80| Layer?| StLIRE EXY St e @
- =O{Z H|O[EOf CHal 7ty €22 g 28 @
= HO|He| 227t dHO| oLt §50| X H&

input output
layer layer
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Perceptron (3/4)

= Multi-Layer Perceptron (1/2)

- 50| 274 Ol EX5t= A8
= 243 171¢ s HEEERE : &2 MZBU(shallow neural network)
= 2435 271 O|MQl CHE M E A (deep neural network)
2 33U M7=
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Perceptron (4/4)

= Multi-Layer Perceptron (2/2)
HIMEOoZ 2msls C0|E S0 Tl &L
= S T AO[OM d¥ez 7 HO[HE
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TensorFlow (1/2) *

= What is TensorFlow?

d
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TensorFlow
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TensorFlow (2/2) K

= ex) Coffee roasting
- tfkeras.Input(shape=(2,))
= TensorflowZ} 7t&X| & HeF Of7fH==2| 27| =&

« Q3 §0|E 7} modelfit 20|A X|HE O, Tensorflow?} HES 3 Of 7§ i 4=9]

EL7|E =X
- Sigmoid functiong ZEgot= A0| (Ao 2 Ot
- =20l ofsh X R 88 AT

model = Sequential( B vhat = np.zeros_like(predictions)
[ for i in range(lenipredictions)):
tf.keras. Input(shape=(2,)], if predictions[i] »>= 0.5:
Dense(3, activation="signoid , name = "layeri'}, vhat [i] =1
Dense(l, activation='signoid , name = 'layer2') else:
] yhat[i] = D

]
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Activation Functions (1/3)

= Sigmoid function

(@)
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sigmoid(z) = 1
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= ReLU(Rectified Linear Unit) function
. OECH 2 Qlaziol AL rjz =4
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Activation Functions (2/3)

= ELU(Exponential Linear Unit) function
- ReLUS| & HE = 7IX[1L dying ReLlUDI = S ZSH &=

[ N
- Ot2t0|E S O|80ot0] Y=4x0| 00[otE W K|+t F22| scale Z2 75

H —1 HA
= EoUt1el B2, A&5e B S VS

« AmIt 10|29 AL, SeLU(Scaled ELU) 2t E20 2@ =342 JHA

R (z >0)
BLU(z) = {cz(eI —1) (z<0)

— ElW(alpha=1.0) 4 —
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Activation Functions (3/3)

= Softmax function

- RelLU function® 5 EHA

oAl ZAAIZD gt
- MAZH0| A O] 20| 7hset e
- L8+ sigmoid function?} &

softmazx(z) = In(1 + %)

— softplus

=== derivative

7] =0 Z7I=717F 0~1 AtO] £k
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Multiclass Classification (1/2) i

= Binary Classification

- EfZ10f 2LO] O 7|Z=0f CHoto] & == AN UE 7K = A
= Multiclass Classification

- EFZI0] 7HE == QU= 440| 37 O]

- B2l Z /7 o8] 7H0|7| =0 =3 2f= o2 7

- &5 4f StLEE StLe| SEiA0 T OIS E = U

= Ex) A} 0~97K[2] &2 2 & X} HO|H ME

COIZ BR BY 2 $2 £X} AKIO| 091K| OFHX| EREHE A
COHE 2R DY 9 W £} AFHO| 0E 9 5 O/ 2XHRIX| EROHE A
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Multiclass Classification (2/2)

= Loss function of Multiclass Classification
- O[T WXt AEZTO| et HHQ A=A ANEZT 48 AL

}
= EpZl0] 12l SefAE Melet 2= 20| 00] &

n

L = — Z y,-ﬂ()g(ﬂ;,;) L = —l()g(ufyzzl)
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Back Propagation (1/2)

= What is Back Propagation?

L AT Y S Mot I
= 7
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] gHd @t g2 sigmoid & ALE
- B30 Z0|7l ZO{EH+F sigmoid2| O/ QAX7F SHLHA =IHE|Of X[E 2Rl 7| 27| 440|
HME HOIX| &= a2l - 7| 27| &H ¥4 (Vanishing Gradient Problem)
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Back Propagation (2/2)
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