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import torch

# PyTorch BHH& =0l
print(torch.__version_ )

# CUDA AtE Jils 2 &ol
print(torch.cuda.is_available())

# ME Jtsst gPu Xl = &0l
print(torch.cuda.device count())

2.5.0+cul21l
True
1

02. 2to|=2{2| & HO|H EL7|
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import numpy as np

import pandas as pd

import torch

import torch.nn as nn

import torch.optim as optim

from sklearn.model selection import train_test split
from sklearn.preprocessing import StandardScaler
from sklearn.impute import SimpleImputer

# ANEE 1D&EGH st DEE Ade MOIC Hetol 22 FUE 22 = ASLLC
# ANE 10EF
torch.manual_seed(42) # PyTorch®| tt== MAHJ| DA
np.random.seed(42) # Numpy2| == MA&J| DE
# 1. OOIH Z Ul
# OOIH 2%
data = pd.read_csv('https://raw.githubusercontent.com/datasciencedojo/datasets/n
data.head(3)
Passengerld Survived Pclass Name Sex Age SibSp Parch Ticket
Braund, A5
0 1 0 3 Mr. Owen male 22.0 1 0 7.
. 21171
Harris
Cumings,
Mrs. John
1 2 1 Bradley  ¢male 380 1 0 PC17599 71
(Florence
Briggs
Th...
Heikkinen
! STON/O2.
2 3 1 3 M!ss. female 26.0 0 0 3101282 7.
Laina
>

data.isnull().sum()
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Passengerld 0

Survived 0

Pclass 0
Name 0
Sex 0
Age 177
SibSp 0
Parch 0
Ticket 0
Fare 0
Cabin 687
Embarked 2
dtype: int64

# L5 OX &=
features = ['Pclass', 'Sex', 'Age']
target = 'Survived'

e

# 88 e3d

data['Sex'] = data['Sex'].map({'male': @, 'female': 1})

# 23 XMl

imputer = SimpleImputer(strategy='median")
X = imputer.fit_transform(data[features])
y = data[target].values

# Numpy Bi €2 CtAl Pandas DataFramel = B1 8t
X_df = pd.DataFrame(X, columns=features)

# 2= =02 (2= Ml =)
print("\nZ2 =2t X2l ¥ OIO0lE:")
print(X_df.isnull().sum())

=32 Hel = OOIE:

Pclass 0
Sex 0
Age 0

dtype: int64

A YE

AL eE HE=2 Hadd 2 2
StandardScaler= 2 OIX 2 B =
2= IXME s2e AHLZ ZEHE .
Z A 62 Y (Gradient Descent) J|BH € NE2|&52 £8 £ 2 JHA
scaler = StandardScaler()

X = scaler.fit_transform(X)

CE2UHA e S8 X2 A
HEHXE 12 2 SLUICH

H R R R R
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# OOIH =¢
# 80%, 20%
X_train, X_test, y_train, y_test = train_test_split(X, vy,
test_size=0.2, random_state=42)

# NumPy to PyTorch Tensor Y1&t

# X_trainO|2t= NumPy Bl 22 PyTorchl|l FloatTensorz H 2.
print("B1E &")

print(X_train.shape, X _test.shape, y_train.shape, y test.shape)

X_train = torch.FloatTensor(X_train)

X_test = torch.FloatTensor(X_test)

y_train = torch.FloatTensor(y_train).unsqueeze(1)
y_test = torch.FloatTensor(y_test).unsqueeze(1)

print("BlE =F")

print(X_train.shape, X _test.shape, y_train.shape, y test.shape)
e M

(712, 3) (179, 3) (712,) (179,)

Het =

torch.Size([712, 3]) torch.Size([179, 3]) torch.Size([712, 1]) torch.Size([179,
1D

o ©2{d0 0t o YR ST(RME XIS,
« OlO[XIZ AFSE W XIHE O[0|X| HHE Y HO|EHE A8 BRIt T

=
.

#2432 24 FHo

model = nn.Sequential(
nn.Linear(3, 8),
nn.ReLU(),
nn.Linear(8, 1),
nn.Sigmoid()

~
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<t

i
ol

(mm}
T
|

oo

r> 57
4

#
# = SEIOOI M (21X 3t) &2

# BCE Loss : 222 0= &E0 &NX

criterion = nn.BCELoss() # O|& =% =& &=
# 2 A g - HAYOUAM Ot Zel AsdHe HAES 2elE 52 otLt.

# DU S (Momentum)t RMSpropll ZES Z &
optimizer = optim.Adam(model.parameters(), 1lr=0.001)

# oty A
#3ts BE DUEZES 98 3C

o
I

epochs = 100 # &M HOIHAS 1008 Et=
for epoch in range(epochs):
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Epoch
Epoch
Epoch
Epoch
Epoch

# =
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au

=& I
2y GOIHE 220 SWAIA =8t 44

outputs = model(X_train)

# Ol=atdt AH dol=S 2t X0l (=4) A
loss = criterion(outputs, y train)

# =4 J|I=

losses.append(loss.item())

# A&}
# 0|™ Bt=52o J|2) =J|3 (e &52!)
optimizer.zero_grad() # S&8E JI2IE 022 =D&t

# T4 (loss)S JIB22 2 JISXS JI=J1 A4t
# AS0I2S S8 JI=2I1 ALt

loss.backward()

# JISX OO0 E
# SEIOLOI MO H ke JISIIE MEd IHESX &F
optimizer.step()

# 20810ICH =4 &4
if (epoch + 1) % 20 == 0:

print(f'Epoch [{epoch+1}/{epochs}], Loss: {loss.item()

[20/100], Loss: ©.6878
[40/100], Loss: ©.6768
[60/100], Loss: 0.6660
[80/100], Loss: 0.6548
[100/100], Loss: 0.6432

a =4 Al=2Et

import matplotlib.pyplot as plt

plt.
plt.
plt.
plt.
plt.

plot(losses)
title('Training Loss"')
xlabel('Epoch")
ylabel('Loss")

show()

1.4f1Y)
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Training Loss

0.70 ~

0.69 -

0.68 -

0.86 -

0.65

T
0 20 40 60 80 100
Epoch

#4. 2 Ot

model.eval() # HII 2%

with torch.no_grad():
test outputs = model(X_ test)
predicted = (test_outputs > 0.5).float()
accuracy = (predicted == y_test).float().mean()
print(f'Test Accuracy: {accuracy.item():.4f}")

Test Accuracy: 0.7374

* (1) epochE SHEX O A7t EOX| =712
o (2 MAYS 2HUBFZS SHEX OfH ZIF EOX|&=71? H[L 24
o (3) MAYS 2HUBO RHE SHEAL O A7t EOX|=7f? HW &4

01 BCE LOSSO|83}7|
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# BCE Loss = -[y * log(p) + (1-y) * log(1l-p)]
# - y: &XH doIE (0 or 1)

# - p: 20 058 =E

import torch
import torch.nn as nn

A SFA
# =4 g MY

criterion = nn.BCELoss()

# 24 W= (Sigmoid )

predictions = torch.tensor([0.7, 0.2, 0.9])
# &M clol=

targets = torch.tensor([1.0, 0.0, 1.9])

# =4 H o
loss = criterion(predictions, targets)
print("Loss:", loss.item())

Loss: 0.22839303314685822

M
=3
za £
ol JMt=2==5 £E2 U=
25 = &4 =0
Zeto o5 &4 = 0 2 g
Ag =7
OtXI2 I0I10fl sigmoid &3t &4 2R
E230] o~1 AMOIOGiOF &

02 Adam@| F=7} 0|5}

e Adam(Adaptive Moment Estimation) &E|O0FO0| M= H2{d0M 7t& 22| AH8 &=
M3t dne|EF T oLt

K= S E
Adam ZE[OrO|MQ| sy EF
o N3Y SSES VT AN Yn2|F
o RUHIE (Momentum)t RMSpropl| HHES 2%t
o CfREZ0l Heid EXo & s
AdamQ| &
e M3Y SSE
o CHASH ZH O CHel 2 d5
o SlO|mHIt2tOlH JFE0| MR (S
o 3|4 O{C|AE0| T
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o
1%

T EoM A AEPIE7])7t 02 ZOFX|ALE Af2tR| = o
oM DT HAETL HAMH o= FoX|HA O 20t
Sl | Sigmoid, Tanh)2 I3} 7|27| &4

A2 MBLM L S= 2H|

Jm omet 1@ >
OF ox ™ o
- E_I
- L_v——]

= 1o
\'_Ilrﬂ
ot

SHSE(Ir=0.001)2| 20|

e 0.001: YHIN O 2 ALBE|= 7|2 St&E
o 4T B L 2
e HF Mol o5 £ X3}

23 EE (model.train():
e CEOIR Edst

e HiX| H3}HBatch Normalization) € HI0|E & &
J2{C|E Al AE 2d %t

HI7t 2= (model.eval()):

e CEOR HZES}

o HiX 7T SA 2
« J2CIQE A BX
x —e

ToZ UE

* with torch.no grad |EE| L AL 282
o O|F/FE A 2 eval() RE ALE

B7t nEL Taolo,

e model.eval(): Z& H7tol =4l
o UPE A MEE = A= 0FS Qs E=
o UM BIILEE W2 TR
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