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# Jtefed 2=l

conda create --name gpuDL python=3.10

# Jupyter Notebook
conda install -c conda-forge notebook jupyter

# It &X
pip install pandas scikit-learn

# PyTorch &XIGHD|
# 01 Anaconda AFE Al

conda install pytorch=2.5.1 torchvision torchaudio pytorch-
cuda=12.1 -c pytorch -c nvidia

# 02 pip AIE Al
pip3 install torch==2.5.1 torchvision torchaudio --index-url
https://download.pytorch.org/whl/cul2l

import torch
import sys

import numpy
import torch



print("Python version:", sys.version)
print("NumPy version:", numpy.__version_ )
print("PyTorch version:", torch.__version_ )

# CUDA AtE Jis 5 &ol
print(torch.cuda.is_available())

# AN Jtse GPUu X = B0l
print(torch.cuda.device_count())

Python version: 3.11.10 | packaged by Anaconda, Inc. | (main, Oct 3 2024, 07:22:
26) [MSC v.1929 64 bit (AMD64)]

NumPy version: 2.1.3

PyTorch version: 2.5.1+cpu

False

0

PyTorch HH™ 3% CUDA HH

1.13x 11.7
2.0.x 11.8
2.1x -~ 12.1

import torch
import sklearn

print(torch.__version_ )
print(sklearn.__version_ )

2.5.1+cpu
1.5.2

02. 2t0|E 22| & OO0l E22{27|

212 0|58}7|

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

import os
os.getcwd()

"d:\\github\\DeeplLearning Basic_Class'

# NE DHE
torch.manual_seed(42)
np.random.seed(42)

# 1. HOIH =4I
# & =22 HOH 2&



train = pd.read_csv('./datasets/health_mental 24/train.csv')
test = pd.read_csv('./datasets/health_mental 24/test.csv')
sub = pd.read_csv('./datasets/health_mental 24/sample_submission.csv')

# OIOIE shape ZQI
print("Z& 0Ol 0l& shape:", train.shape)
print("H AE OIO0IE shape:", test.shape)

# 00l B2 =0l
print("\n2& 0O/0IH HE:")
print(train.info())

print("\nHI A E HIO0IH HFE&:")
print(test.info())



Z¢& OO0l shape: (140700, 20)
HAE OOIE shape: (93800, 19)

=d HOoH &E:

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 140700 entries, © to 140699
Data columns (total 20 columns):

#  Column

id

Name

Gender

Age

City

Working Professional or Student
Profession

Academic Pressure

Work Pressure

CGPA

Study Satisfaction

Job Satisfaction

Sleep Duration

Dietary Habits

Degree

Have you ever had suicidal thoughts ?
Work/Study Hours

Financial Stress

Family History of Mental Illness
19 Depression

dtypes: float64(8), int64(2), object(10)

memory usage: 21.5+ MB

None
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HAE OO0IH EE:

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 93800 entries, @ to 93799
Data columns (total 19 columns):

#  Column

id
Name
Gender
Age
City
Working Professional or Student
Profession
Academic Pressure
Work Pressure
CGPA
Study Satisfaction
Job Satisfaction
Sleep Duration
Dietary Habits
Degree
Have you ever had suicidal thoughts ?
Work/Study Hours
Financial Stress
18 Family History of Mental Illness
dtypes: float64(8), int64(1), object(10)

W oo NV WNEREO

R PR R RRRR
NoOubDhwWNRO®

Non-Nu
140700
140700
140700
140700
140700
140700
104070
27897

112782
27898

27897

112790
140700
140696
140698
140700
140700
140696
140700
140700

Non-Nu

93798
93800
93800
93800
93800

11 Count
non-null
non-null
non-null
non-null
non-null
non-null
non-null

non-null
non-null

non-null

non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null

11 Count
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null

object
float64
object
object
object
float64d
float64
float64
float64
float64
object
object
object
object
float64
float64
object
inte4

float64
object
object
object
float64
float64
float64
float64
float64
object
object
object
object
float64
float64
object



memory usage: 13.6+ MB

None
train.head()
Working Academic \
id Name Gender Age City Professional Profession :
Pressure Pre
or Student
0 0 Aaradhya Female 49.0 Ludhiana Wofk'”g Chef NaN
Professional
1 1 Vivan Male 26.0 Varanasi Wofk'”g Teacher NaN
Professional
2 2 Yuvraj Male 33.0 Visakhapatnam Student NaN 5.0
3 3 Yuvraj Male 22.0 Mumbai Wofk'”g Teacher NaN
Professional
4 4 Rhea Female 30.0 Kanpur Wofk'”g Business NaN
Professional Analyst
4 G >
test.head(3)
Working Academic
id Name Gender Age City Professional Profession !
Pressure
or Student
. ) Working
0 140700 Shivam Male 53.0 Visakhapatnam Judge NaN

Professional

Working Educational

1 140701 Sanya Female 58.0 Kolkata Professional  Consultant NaN
. Working

2 140702 Yash Male 53.0 Jaipur . Teacher NaN
Professional

. ) [ 4

sub.head()



id Depression

0 140700 0
1 140701 0
2 140702 0
3 140703 0
4 140704 0
train.columns

Index(['id"', 'Name', 'Gender', 'Age', 'City',
'Working Professional or Student', 'Profession', 'Academic Pressure’,
'"Work Pressure', 'CGPA', 'Study Satisfaction', 'Job Satisfaction’,
'Sleep Duration', 'Dietary Habits', 'Degree’,
'Have you ever had suicidal thoughts ?', 'Work/Study Hours',
"Financial Stress', 'Family History of Mental Illness', 'Depression’'],
dtype="object")

import numpy as np

import pandas as pd

from sklearn.impute import SimpleImputer

from sklearn.preprocessing import LabelEncoder, StandardScaler

Ke)

o

Hode
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# i
features = [
"Age', 'Work/Study Hours', 'Financial Stress', # =At& BH=
'Gender', 'Working Professional or Student', 'City’,
'Sleep Duration', 'Dietary Habits', 'Degree', # H =38 Bl
'Academic Pressure', 'Work Pressure', 'CGPA',
'Study Satisfaction', 'Job Satisfaction' # &

i

A A=e <XE BH=

target = 'Depression’

# dHdcel &+ HQ
def preprocess_data(df, gubun='train'):
# OOIHEZH Y =A
data = df.copy()

# 88 BHa 203D E
categorical features = [
'Gender',
'Working Professional or Student®,
"City',
'Sleep Duration',
'Dietary Habits',
'Degree’

]

# ctdl o13H xI|g
le = LabelEncoder()

# 89 B Q03DE

for col in categorical_ features:
# NaN 2t 2AEZE BHE = 0DE
data[col] = data[col].fillna('Unknown")



data[col] = le.fit_transform(data[col].astype(str))

#=d W= 2

numeric_features = [
'Age', 'Work/Study Hours', 'Financial Stress',
'Academic Pressure', 'Work Pressure', 'CGPA',
'Study Satisfaction', 'Job Satisfaction'

# 2= M

imputer = SimpleImputer(strategy='median')

# =g B 2= UA

numeric_data = imputer.fit_transform(data[numeric_features])

# 2HYHZ =kd BH HES
scaler = StandardScaler()
scaled_numeric_data = scaler.fit_transform(numeric_data)

!

# EHTE B2 =Xy Hx &F

X = np.column_stack([
scaled_numeric_data, # HEZF3E A E H=
data[categorical features].values # /DY & &g H

D

if gubun=="train":
#EN BA =5
y = data[target].values
return X, y
else:
return X

#BMe M8

X, y = preprocess_data(train)

# A E
scaler = StandardScaler()
X = scaler.fit_transform(X)

# OOIH =%
X_train, X_test, y train, y _test = train_test_split(
X, y, test_size=0.2, random_state=42

)

# NumPy to PyTorch Tensor H 2t

# X_trainO|2t= NumPy Bl S S PyTorchl| FloatTensorZ2 H2t.

# FloatTensor= 32HIE 28 A28 N2 L& HANE ML,
# 0 HE2 PyTorch 220 A HOHE HelE = JUAEE FH|ot=

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(1l)

m
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model = nn.Sequential(
nn.Linear(14, 32),

nn.RelU

0>

nn.Dropout(0.3),
nn.Linear(32, 16),

nn.RelLU

0>

nn.Dropout(0.3),
nn.Linear(16, 1),
nn.Sigmoid()

#3. 2
|

A A
T =

0o
o W

criterion
optimizer =

PN

(i

#
epochs = 10
for epoch i

Il
i
0

0
ool
2

2|

SEIOOI Y &2
nn.BCELoss() # Ol& &7 =4
optim.Adam(model.parameters(),

il
1

=

00
n range(epochs):

# =N I}

outputs
loss =

= model(X_train)
criterion(outputs, y_train)

# HET H A
with torch.no_grad():

#0l& 212 &=

pre
acc

dicted = (outputs > 0.5).float()

O[HZ ArE3t=

r=0.001)

uracy = (predicted == y_train).float().mean()

# S & O}

optimiz
loss.ba
optimiz

# 2021 0tCH &4 10 &E

er.zero_grad()
ckward()
er.step()

Job

L E

if (epoch + 1) % 20 == 0:
print(f'Epoch [{epoch+1}/{epochs}],

f'Loss: {loss.item():.4f}, '
f'Accuracy: {accuracy.item():.4f}")

=

27t th



Epoch [20/1000], Loss: ©.1903, Accuracy: 0.9216
Epoch [40/1000], Loss: ©.1895, Accuracy: 0.9219
Epoch [60/1000], Loss: ©.1891, Accuracy: 0.9217
Epoch [80/1000], Loss: 0.1887, Accuracy: 0.9216

Epoch [100/1000], Loss: ©.1885, Accuracy: 0.9218
Epoch [120/1000], Loss: ©.1883, Accuracy: 0.9219
Epoch [140/1000], Loss: 0.1882, Accuracy: 0.9218
Epoch [160/1000], Loss: ©.1880, Accuracy: 0.9219
Epoch [180/1000], Loss: ©0.1879, Accuracy: 0.9219
Epoch [200/1000], Loss: ©.1878, Accuracy: 0.9221
Epoch [220/1000], Loss: ©.1877, Accuracy: 0.9222
Epoch [240/1000], Loss: ©0.1875, Accuracy: 0.9222
Epoch [260/1000], Loss: ©.1874, Accuracy: 0.9223
Epoch [280/1000], Loss: ©.1873, Accuracy: 0.9223
Epoch [300/1000], Loss: ©0.1872, Accuracy: 0.9224
Epoch [320/1000], Loss: ©.1872, Accuracy: 0.9224
Epoch [340/1000], Loss: ©.1871, Accuracy: 0.9224
Epoch [360/1000], Loss: ©.1870, Accuracy: 0.9224
Epoch [380/1000], Loss: 0.1869, Accuracy: 0.9225
Epoch [400/1000], Loss: ©0.1868, Accuracy: 0.9224
Epoch [420/1000], Loss: ©.1868, Accuracy: 0.9224
Epoch [440/1000], Loss: ©.1867, Accuracy: 0.9225
Epoch [460/1000], Loss: 0.1866, Accuracy: ©0.9225
Epoch [480/1000], Loss: 0.1865, Accuracy: 0.9225
Epoch [500/1000], Loss: 0.1865, Accuracy: 0.9225
Epoch [520/1000], Loss: 0.1864, Accuracy: 0.9225
Epoch [540/1000], Loss: 0.1863, Accuracy: 0.9226
Epoch [560/1000], Loss: ©0.1862, Accuracy: 0.9226
Epoch [580/1000], Loss: ©.1862, Accuracy: 0.9226
Epoch [600/1000], Loss: ©.1861, Accuracy: 0.9226
Epoch [620/1000], Loss: 0.1860, Accuracy: ©0.9226
Epoch [640/1000], Loss: 0.1860, Accuracy: 0.9226
Epoch [660/1000], Loss: ©0.1859, Accuracy: 0.9228
Epoch [680/1000], Loss: ©.1859, Accuracy: 0.9228
Epoch [700/1000], Loss: ©.1858, Accuracy: 0.9228
Epoch [720/1000], Loss: ©.1858, Accuracy: 0.9228
Epoch [740/1000], Loss: ©.1857, Accuracy: 0.9229
Epoch [760/1000], Loss: ©.1857, Accuracy: 0.9228
Epoch [780/1000], Loss: 0.1856, Accuracy: ©.9228
Epoch [800/1000], Loss: 0.1856, Accuracy: ©.9229
Epoch [820/1000], Loss: ©.1855, Accuracy: ©.9230
Epoch [840/1000], Loss: ©.1855, Accuracy: ©.9230
Epoch [860/1000], Loss: ©.1854, Accuracy: 0.9231
Epoch [880/1000], Loss: 0.1854, Accuracy: 0.9231
Epoch [900/1000], Loss: ©.1853, Accuracy: 0.9231
Epoch [920/1000], Loss: ©.1853, Accuracy: 0.9232
Epoch [940/1000], Loss: 0.1853, Accuracy: 0.9231
Epoch [960/1000], Loss: 0.1852, Accuracy: 0.9231
Epoch [980/1000], Loss: 0.1852, Accuracy: 0.9231

Epoch [1000/1000], Loss: ©0.1851, Accuracy: 0.9231

#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: 0.9231
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# 28 IH &

features = [
'Age', 'Work/Study Hours', 'Financial Stress', # =At& BH=
'Gender', 'Working Professional or Student', 'City’,
'Sleep Duration', 'Dietary Habits', 'Degree', # HF& Bl
'Academic Pressure', 'Work Pressure', 'CGPA',
'Study Satisfaction', 'Job Satisfaction' # Z=X Us XS

# HEISH T HE test OIOIE =l
X_predict = preprocess_data(test, gubun='test')

2t Al

# =
X_predict = scaler.transform(X_predict)

2 2

# A Ed
X_predict = scaler.transform(X_predict)

# PyTorch Tensorz 9 &t
X_predict = torch.FloatTensor(X_predict)

# 05 ==

model.eval()

with torch.no_grad():
pred = model(X_predict)
pred = (pred > 0.5).float()

# submission IOl O=a H&E
sub[ 'Depression'] = pred.numpy()

sub.to_csv('./datasets/health_mental 24/sub@3.csv', index=False)
print("Hl = &= % sub It ME.")

Ol
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=2 sub It XN&.
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