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import torch
import sys

import numpy
import torch

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

# CUDA A8 Jts =2 =0l
print(torch.cuda.is_available())

# ME Jtsst epUu EX = =0l
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

import torch
import sklearn

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



2.5.1+cpu
1.5.2

02. 2t0|E212| & HO|H =227

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\\DeepLearning Basic_Class'

# AE OF
torch.manual_seed(42)
np.random.seed(42)

# 1. HOIH ZUl

# &40 == HOIH 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')

# O OIEH shape = QI
print("E& Ol O0l& shape:", train.shape)
print("H A E OlO0l& shape:", test.shape)

# OOIH E2 =0
print("\n2& OO0l HE:")
print(train.info())

print("\nHIAE OO0 HE:")
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.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
IR

DM oe

el
it

#

features = [
'Age', 'Work/Study Hours', 'Financial Stress', =y #H
'Gender', 'Working Professional or Student', 'City’,
'Sleep Duration', 'Dietary Habits', 'Degree', # H=3 Bl
'Academic Pressure', 'Work Pressure', 'CGPA',
'Study Satisfaction', 'Job Satisfaction' # Z=X U=s =AUE BH=
1
target = 'Depression’

def create_feature_engineering(df):
# OOIHEY Y =A (2= HOIH &
df = df.copy()

# 1. Stress Index M4d (Z2=3gt Xcl Z&)

df['Stress_Index'] = (
df[ 'Academic Pressure'].fillna(df['Academic Pressure'].median()) +
df[ 'Work Pressure'].fillna(df[ 'Work Pressure'].median())

) /2

# 2. 93W A= (25 Aal)
df['Age_Group'] = pd.cut(

df["Age'].fillna(df['Age'].median()),

bins=[0, 20, 30, 40, 50, 1090],

labels=["'Teen', 'Young Adult', 'Adult', 'Middle Age', 'Senior']
)

# 3. =8 A2t AEYH A A
sleep_mapping = {
'Very Short': 0,

il
g

Ho(HES B Hel)

'Short': 1,
"‘Normal': 2,
‘Long': 3,

'Very Long': 4
}
df['Sleep Duration_Numeric'] = df['Sleep Duration'].map(sleep_mapping).filln
df['Sleep_Stress_Interaction'] = df['Sleep_Duration_Numeric'] * df['Stress_I

#4. /Y A2t H=E (022 LI 2X)
df[ '"Work_Study Ratio'] = df['Work/Study Hours'] / (df['Age'] + 1) # 022 L

b M EH=

I
uin

# 5.



# 8dXcl g+ &2

def preprocess_data(df, gubun="train'):

# 0= X E

df['Satisfaction_Index'] = (

df[ 'Study Satisfaction'].fillna(df['Study Satisfaction'].median()) +
df['Job Satisfaction'].fillna(df['Job Satisfaction'].median())

)y /2

# 6. 0l&tgt A2
def handle_outliers(series):
Q1 = series.quantile(©.25)
Q3 = series.quantile(©.75)
IQR = Q3 - Q1
upper_bound = Q3 + 1.5 * IQR
lower_bound = Q1 - 1.5 * IQR
return series.clip(lower_bound, upper_bound)

uin

# 0l&gl XMelg H=
outlier_columns = [
for col in outlier_columns:

df[col] = handle_outliers(df[col])

return df

# OOIHZH L = A
data = df.copy()

# S AXUNE BHE

data = create_feature_engineering(data)

# 2 I A48 (S8 dXNLAHYE = FOtE O H
features = [
'Age', 'Work/Study Hours', 'Financial Stress’,

H
gol

)

‘Gender', 'Working Professional or Student', 'City'
'Sleep Duration', 'Dietary Habits', 'Degree’,
'Academic Pressure', 'Work Pressure', 'CGPA',
'Study Satisfaction', 'Job Satisfaction',
'Sleep_Duration_Numeric', 'Sleep_Stress_Interaction’

o

]

# H=& B 013D YH
categorical_features = [

'Gender',

'Working Professional or Student',

'City',

'Sleep Duration',

'Dietary Habits',

'Degree’

# 'Age Group' # NM2Z F=Ii=l H=x¥

re
1

]

# ot o13H FI|3
le = LabelEncoder()

# 88 W 232G

for col in categorical_features:
# NaN gt= =X Z2 HE = 2134
data[col] = data[col].fillna('Unknown")

# Jl=
'Stress_Index', 'Work_Study Ratio', 'Satisfaction_Index',

I
# P&

Stress_Index', 'Work_ Study Ratio', 'Satisfaction_Index']

TAE B

# Mg FOr&
B A
— T

# JE =XE B

# M2 F=otel &

fol



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',

'Stress_Index', 'Work_Study Ratio', 'Satisfaction_Index',

'Sleep _Duration_Numeric', 'Sleep_Stress_Interaction'’

]

# 2S5 He

imputer = SimpleImputer(strategy="median")

# =g B 2= A

numeric_data = imputer.fit_transform(data[numeric_features])

#ANLAE £XE B BES
scaler = StandardScaler()
scaled_numeric_data = scaler.fit_transform(numeric_data)

# 88 BH22 =AUE B 2
X = np.column_stack([

scaled_numeric_data, # HEZ=3SIE =AY H=
data[categorical_features].values # 21 DY & Ha H

D

if gubun=="train":

#EN B =2

y = data[target].values
return X, y

else:
return X

# 8Xcl HE
X, y = preprocess_data(train)
print(X.shape)

(140700, 19)

# A EE
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| FloatTensor= 2.

# FloatTensor= 32HE 2= A28 =Xz 48 HAE M4,
# 0| HE2 pyTorch 220U M HOIHE Melgd = JUEE EHlot=
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)

03. MEY 2FE o
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# 2. 032 28 H9o

model = nn.Sequential(
nn.Linear(19, 32),
nn.RelLU(),
nn.Dropout(0.3),
nn.Linear(32, 16),
nn.RelLU(),
nn.Dropout(0.3),
nn.Linear(16, 1),
nn.Sigmoid()

0
[+

| St
5
EX:

criterion

I

# 3. &
# _+_/\|

I

ol

SEIOOIH &2

D

=
]
M= X-gE ofo|X| HA

2 Al

nn.BCELoss() # O|& =7/ &4

optimizer = optim.Adam(model.parameters(),

for epoch in range(epochs):
# =& 1t
outputs = model(X_ train)
loss = criterion(outputs, y train)

# T A

with torch.no_grad():
# 0l& 272 &=

predicted = (outputs > 90.5).float()

|—- ool

A
M

r=0.001)

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

# X1t
optimizer.zero_grad()
loss.backward()
optimizer.step()

# 209010 &40 &S =9
if (epoch + 1) % 20 ==

print(f'Epoch [{epoch+1}/{epochs}],

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

f'Accuracy: {accuracy.item():

L4AfYY)

Hr



Epoch [20/500], Loss: ©.5907, Accuracy: 0.8365
Epoch [40/500], Loss: ©.4996, Accuracy: 0.8443
Epoch [60/500], Loss: ©.3933, Accuracy: 0.8721
Epoch [80/500], Loss: ©0.3091, Accuracy: 0.8960

Epoch [100/500], Loss: ©.2612, Accuracy: 0.9075
Epoch [120/500], Loss: ©.2374, Accuracy: 0.9104
Epoch [140/500], Loss: 0.2263, Accuracy: 0.9126
Epoch [160/500], Loss: ©.2215, Accuracy: 0.9140
Epoch [180/500], Loss: ©.2174, Accuracy: 0.9146
Epoch [200/500], Loss: ©0.2147, Accuracy: 0.9147
Epoch [220/500], Loss: ©.2125, Accuracy: 0.9155
Epoch [240/500], Loss: ©.2117, Accuracy: 0.9157
Epoch [260/500], Loss: ©.2101, Accuracy: 0.9169
Epoch [280/500], Loss: ©.2088, Accuracy: 0.9179
Epoch [300/500], Loss: ©.2077, Accuracy: 0.9177
Epoch [320/500], Loss: ©0.2075, Accuracy: 0.9176
Epoch [340/500], Loss: ©0.2059, Accuracy: 0.9179
Epoch [360/500], Loss: ©0.2052, Accuracy: 0.9184
Epoch [380/500], Loss: 0.2049, Accuracy: 0.9186
Epoch [400/500], Loss: ©.2039, Accuracy: 0.9184
Epoch [420/500], Loss: ©0.2041, Accuracy: 0.9188
Epoch [440/500], Loss: ©0.2039, Accuracy: 0.9181
Epoch [460/500], Loss: ©0.2038, Accuracy: 0.9184
Epoch [480/500], Loss: 0.2028, Accuracy: 0.9192
Epoch [500/500], Loss: ©0.2023, Accuracy: 0.9190

# 4. D8 EIt
model.eval() # ZJ}
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}")

to

(o

Test Accuracy: 0.9221

04. MZ2 HIO[HZ 0=

2x12 0|E8}7|

# 2 O &A™
# features = [
# ‘Age’, 'Work/Study Hours', 'Financial Stress', # J|& =
# 'Stress_Index', 'Work_Study Ratio', 'Satisfaction_Index',
# 'Gender', 'Working Professional or Student', 'City’,
# 'Sleep Duration', 'Dietary Habits', 'Degree', # HF& Bl
# 'Academic Pressure', 'Work Pressure', 'CGPA',
# ‘Study Satisfaction', 'Job Satisfaction', # J|& =X& B>
# ‘Sleep_Duration Numeric', 'Sleep Stress Interaction' # MZ FIIE &
# ]

# HESH MIXHE test GIOIH ZHI
X_predict = preprocess_data(test, gubun="test')

# 258 XMl

X_predict = scaler.transform(X_predict)

# A EE

X_predict = scaler.transform(X_predict)



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

# s =

model.eval()

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

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

sub.to_csv('./datasets/health_mental 24/sub@3.csv', index=False)
print("0l = 25 ¥ sub It MEH.")

M= 22 2 sub Y N E.
(0] = (I
Jd=s 22

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

)

from sklearn.ensemble import RandomForestClassifier

model = RandomForestClassifier()
model.fit(X_train, y_train)
model.score(X_test, y_test)

0.9212508884150675

# SE5 O M2 test OOIH ZHI
X_predict = preprocess_data(test, gubun='test')

# s =

pred = model.predict(X_predict)

# submission WO G=at M&

sub[ 'Depression'] = pred

# submission Wt M &

sub.to_csv('./datasets/health_mental 24/sub_rf.csv', index=False)
print("0l =S &2 % submission It M&EE")

Ol

i

22 2 submission ItY XN&EE

£t NOTEBOOK

¢ https://www.kaggle.com/code/igorvolianiuk/mental-health-catboost-first-place


https://www.kaggle.com/code/igorvolianiuk/mental-health-catboost-first-place

