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Introduction

Smart Account Model provides a 

scalable, automated, and intelligent 

solution for SMEs by integrating 

accounting automation with real-time 

fraud detection, enhancing both 

efficiency and financial security.



Problem Definition

• Manual accounting is error-prone

• SMEs vulnerable to fraud

• Traditional methods fail in real-time 

detection



Objectives

• Automate accounting tasks

• Detect fraud using ML/DL

• Evaluate using datasets

• Provide explain ability (XAI)



Background

• AI Transforms Accounting

• Automation + Fraud Detection

• Improves Accuracy & Efficiency



Fraud in SMEs

• 5% Revenue loss Annually

• Weak Controls

• Manual Systems Ineffective



Challenges

• Data imbalance

• Limited SME datasets

• Privacy issues

• Explain ability needed



RELATED STUDIES & LITERATURE REVIEW (2021–2026)



RELATED STUDIES & LITERATURE REVIEW (2021–2026)



Architecture &
Methodology



Smart Accountent Model 

• AI-based smart 

accounting system

• Automation + fraud 

detection + XAI



• Architecture

• Data Collection

• Data Preprocessing

• Automation

• Fraud Detection

• Explain ability (XAI)



Architectural plan for the Model construction steps



Algorithms &Experimental 
Results



End-User Interface



The artificial intelligence algorithms used in building the Model.

1. Chi-Square / SelectKBest

2. SMOTE

3. Random Forest

4. Decision Tree

5. SVM – Support Vector Machine

6. Isolation Forest

7. XGBoost

8. SHAP/TreeExplainer



Dataset Description

• “Artificial Intelligence and Accounting 
Profession” dataset (Mendeley) 
https://data.mendeley.com/datasets/p
32vrn9dtz/1

• Supplemented with synthetic SME data

• Characteristics: class imbalance, tabular 
financial data

It contains 5,000 financial Records and 33 columns

The columns ، were classified into 8 main Features:

Transaction_ID, Transaction time,Amount

,Merchant_Description,Account_Type,Previous_Amo

unt, Is_Recurring,Risk level.



Model workflow steps:
DataSet

↓
Preprocessing + Label Encoding

↓
Feature Selection (Chi-Square)

↓
SMOTE To address the imbalance

↓
Classification models 

 →Random Forest

→ Decision Tree

→ SVM

↓
Fraud Detection

→ Isolation Forest

→ XGBoost

↓
Explainable AI

→ SHAP



Relative feature importance ranking extracted from the 
dataset

Chi-Square /Select K Best Algorithm



Transaction volume distribution across accounting categories

Random  Forest Acurcy:88.47%  ,Decision Tree Acurcy:88.6%



Financial Outlier Analysis by Category

Decision Tree, Random  Forest Algorithm



Temporal Transaction Trends and Monthly Revenue Analysis

SVM – Support Vector Machine  Algorithm



Revenue-to-Expense Ratios & Financial Statements Analysis

SVM – Support Vector Machine  Algorithm



Transaction breakdown between Normal and Fraud (Left) 
and Scatter plot of Transaction Amount vs. Risk Score (Right).

Isolation Forest Algorithms



Suspicious transaction amount distribution by predicted class (Left) 
and Confusion Matrix (Right).

Isolation Forest Algorithm



SHAP Bee swarm plot showing global feature impact and value 
distributions on model predictions.

SHAP /Tree Explainer Algorithm



Fraud  Detection Performance  Report and  Metrics  
Summary



Artificial Intelligence Code in The project.



Benefits of the Model and Added Value for Companies

• Reducing manual workload: Automating 

invoice classification and accounting entries 

by up to 90%.

• Enhancing accuracy and compliance: Directly 

minimizing human error and adhering to 

accounting standards.

• Early Fraud Detection: Protecting financial 

assets through real-time alerts prior to fund 

transfers.

• Enhanced financial and investment insights: 

supporting decision-making through a 

dashboard and accurate cash flow forecasts.



The Model future vision
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(5000, 12)
Category
Fraud        1139
Supplies      952
Utilities     724
Rent          697
Marketing     593
Salary        482
Travel        413
Name: count, dtype: int64

Transaction_ID Date Amount Merchant Description Account_Type Category Processing_Time_min Risk_Score Days_Since_Last Is_Recurring Previous_Amount

0 TX000000 2023-01-01 163.38 Office Depot Salary Deposit Checking Marketing 85 3 17 0 10.06

1 TX000001 2023-01-02 76.25 Office Depot Office Supplies Checking Rent 117 1 45 0 414.60

2 TX000002 2023-01-03 195.83 Electric Co Unknown Credit Card Rent 118 3 43 0 22.29

3 TX000003 2023-01-04 559.83 Salary Inc Utility Bill Checking Utilities 62 7 17 1 25.61

4 TX000004 2023-01-05 67.97 Office Depot Utility Bill Checking Supplies 24 10 36 0 18.86

Next steps:

import pandas as pd

df = pd.read_csv("/content/sample_data/Mendeley.csv")
print(df.shape)
print(df['Category'].value_counts())
df.head()

Generate code with df New interactive sheet

Shape: (5000, 12)

:(Target) توزیع الفئات
Category
Fraud        1139
Supplies      952
Utilities     724
Rent          697
Marketing     593
Salary        482
Travel        413
Name: count, dtype: int64

Transaction_ID Date Amount Merchant Description Account_Type Category Processing_Time_min Risk_Score Days_Since_Last Is_Recurring Previous_Amount

0 TX000000 2023-01-01 163.38 Office Depot Salary Deposit Checking Marketing 85 3 17 0 10.06

1 TX000001 2023-01-02 76.25 Office Depot Office Supplies Checking Rent 117 1 45 0 414.60

2 TX000002 2023-01-03 195.83 Electric Co Unknown Credit Card Rent 118 3 43 0 22.29

3 TX000003 2023-01-04 559.83 Salary Inc Utility Bill Checking Utilities 62 7 17 1 25.61

4 TX000004 2023-01-05 67.97 Office Depot Utility Bill Checking Supplies 24 10 36 0 18.86

Next steps:

from IPython.display import display
import warnings
warnings.filterwarnings("ignore")

import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
import seaborn as sns

from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler, LabelEncoder
from sklearn.feature_selection import SelectKBest, chi2, RFE
from sklearn.linear_model import LogisticRegression
from sklearn.ensemble import RandomForestClassifier
from sklearn.tree import DecisionTreeClassifier
from sklearn.svm import SVC
from sklearn.metrics import classification_report, accuracy_score, confusion_matrix

from imblearn.over_sampling import RandomOverSampler, SMOTE
from imblearn.under_sampling import RandomUnderSampler
from imblearn.combine import SMOTETomek

====================== تحمیل البیانات .1 ====================== #
df = pd.read_csv("/content/sample_data/Mendeley.csv")
print("Shape:", df.shape)
print("\nتوزیع الفئات (Target):")
print(df['Category'].value_counts())

df.head()

Generate code with df New interactive sheet

:القیم المفقودة
Transaction_ID            0
Date                      0
Amount                    0
Merchant                930
Description            1113
Account_Type              0
Category                  0
Processing_Time_min       0
Risk_Score                0
Days_Since_Last           0
Is_Recurring              0
Previous_Amount           0
dtype: int64

====================== (EDA) استكشاف البیانات .2 ====================== #
print("\nالقیم المفقودة:")
print(df.isnull().sum())

توزیع الفئات #
plt.figure(figsize=(8,5))
sns.countplot(x='Category', data=df, order=df['Category'].value_counts().index)
plt.title('توزیع الفئات المحاسبیة')
plt.xticks(rotation=45)
plt.show()

# Boxplot للمبلغ حسب الفئة
plt.figure(figsize=(10,6))
sns.boxplot(x='Category', y='Amount', data=df)
plt.title('المبلغ حسب الفئة')
plt.xticks(rotation=45)
plt.show()

# Correlation Heatmap (بعد الترمیز)

====================== المعالجة المسبقة .3 ====================== #
ملء القیم المفقودة #
df['Merchant'].fillna('Unknown', inplace=True)
df['Description'].fillna('Unknown', inplace=True)

# Label Encoding للمتغیرات النصیة
label_encoders = {}
for col in ['Merchant', 'Description', 'Account_Type', 'Category']:
    le = LabelEncoder()
    df[col] = le.fit_transform(df[col])
    label_encoders[col] = le

Target و Features تحدید #
X = df.drop(['Transaction_ID', 'Date', 'Category'], axis=1)
y = df['Category']

print("عدد المیزات:", X.shape[1])

عدد المیزات: 9

Chi-Square: ['Amount', 'Merchant', 'Account_Type', 'Processing_Time_min', 'Risk_Score', 'Days_Since_Last', 'Is_Recurring', 'Previous_Amount'] أفضل 8 میزات حسب

====================== (Feature Selection) اختیار المیزات .4 ====================== #
# Chi-Square
selector = SelectKBest(score_func=chi2, k=8)
X_kbest = selector.fit_transform(X, y)
selected_features = X.columns[selector.get_support()]
print("أفضل 8 میزات حسب Chi-Square:", list(selected_features))

# Random Forest Importance
rf = RandomForestClassifier(n_estimators=200, random_state=42)
rf.fit(X, y)
importances = pd.Series(rf.feature_importances_, index=X.columns).sort_values(ascending=False)
plt.figure(figsize=(10,6))
importances.plot(kind='barh')
plt.title('أھم المیزات - Random Forest')
plt.show()

====================== تقسیم البیانات .5 ====================== #
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=42)

====================== (Imbalance) معالجة التوازن .6 ====================== #
print("توزیع y_train قبل التوازن:\n", y_train.value_counts())

smote = SMOTE(random_state=42)
X_train_bal, y_train_bal = smote.fit_resample(X_train, y_train)

print("توزیع y_train بعد SMOTE:\n", y_train_bal.value_counts())

:قبل التوازن y_train توزیع
 Category
0    788
4    648
6    517
2    494
1    421
3    336
5    296
Name: count, dtype: int64
:SMOTE بعد y_train توزیع
 Category
1    788
0    788
4    788
2    788
5    788
3    788
6    788
Name: count, dtype: int64

====================== تدریب النماذج .7 ====================== #
models = {
    "Random Forest": RandomForestClassifier(n_estimators=200, random_state=42),
    "Decision Tree": DecisionTreeClassifier(random_state=42),
    "SVM": SVC(kernel='rbf', random_state=42)
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}

results = []

for name, model in models.items():
    model.fit(X_train_bal, y_train_bal)
    y_pred = model.predict(X_test)
    
    print(f"\n{'='*20} {name} {'='*20}")
    print(classification_report(y_test, y_pred, target_names=label_encoders['Category'].classes_))
    
    results.append({
        "Model": name,
        "Accuracy": accuracy_score(y_test, y_pred)
    })

جدول المقارنة #
results_df = pd.DataFrame(results)
print("\nنتائج المقارنة:")
print(results_df)

==================== Random Forest ====================
              precision    recall  f1-score   support

       Fraud       0.25      0.27      0.26       351
   Marketing       0.12      0.12      0.12       172
        Rent       0.11      0.11      0.11       203
      Salary       0.09      0.09      0.09       146
    Supplies       0.24      0.22      0.23       304
      Travel       0.06      0.08      0.07       117
   Utilities       0.20      0.18      0.19       207

    accuracy                           0.18      1500
   macro avg       0.15      0.15      0.15      1500
weighted avg       0.18      0.18      0.18      1500

==================== Decision Tree ====================
              precision    recall  f1-score   support

       Fraud       0.26      0.20      0.23       351
   Marketing       0.14      0.17      0.15       172
        Rent       0.13      0.13      0.13       203
      Salary       0.08      0.10      0.09       146
    Supplies       0.24      0.19      0.21       304
      Travel       0.07      0.10      0.09       117
   Utilities       0.15      0.15      0.15       207

    accuracy                           0.16      1500
   macro avg       0.15      0.15      0.15      1500
weighted avg       0.18      0.16      0.17      1500

==================== SVM ====================
              precision    recall  f1-score   support

       Fraud       0.35      0.05      0.09       351
   Marketing       0.12      0.19      0.15       172
        Rent       0.12      0.15      0.13       203
      Salary       0.10      0.16      0.13       146
    Supplies       0.06      0.00      0.01       304
      Travel       0.06      0.34      0.11       117
   Utilities       0.16      0.05      0.07       207

    accuracy                           0.10      1500
   macro avg       0.14      0.13      0.10      1500
weighted avg       0.16      0.10      0.09      1500

:نتائج المقارنة
           Model  Accuracy
0  Random Forest  0.176000
1  Decision Tree  0.162000
2            SVM  0.103333

شكل الداتاسیت: (5000, 12) ✅

:(Category) توزیع الفئات
Category
Fraud        1139
Supplies      952
Utilities     724
Rent          697
Marketing     593
Salary        482
Travel        413
Name: count, dtype: int64

ú نتائج اكتشاف الاحتیال:
عدد الحالات المكتشفة كاحتیال: 400

:تقریر الأداء
              precision    recall  f1-score   support

      Normal       0.78      0.92      0.84      3861
       Fraud       0.27      0.09      0.14      1139

    accuracy                           0.74      5000
   macro avg       0.52      0.51      0.49      5000
weighted avg       0.66      0.74      0.68      5000

import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
from sklearn.ensemble import IsolationForest
from sklearn.preprocessing import LabelEncoder, StandardScaler
from sklearn.metrics import classification_report, confusion_matrix, roc_auc_score
import warnings
warnings.filterwarnings("ignore")

====================== تحمیل الداتاسیت .1 ====================== #
df = pd.read_csv("/content/sample_data/Mendeley.csv")

print("✅ شكل الداتاسیت:", df.shape)
print("\nتوزیع الفئات (Category):")
print(df['Category'].value_counts())

====================== المعالجة المسبقة .2 ====================== #
ملء القیم المفقودة #
df['Merchant'].fillna('Unknown', inplace=True)
df['Description'].fillna('Unknown', inplace=True)

ترمیز النصوص #
le = LabelEncoder()
df['Merchant_enc'] = le.fit_transform(df['Merchant'])
df['Description_enc'] = le.fit_transform(df['Description'])
df['Account_Type_enc'] = le.fit_transform(df['Account_Type'])

اختیار المیزات المھمة لاكتشاف الاحتیال #
features = ['Amount', 'Processing_Time_min', 'Risk_Score', 
            'Days_Since_Last', 'Is_Recurring', 'Previous_Amount',
            'Merchant_enc', 'Description_enc', 'Account_Type_enc']

X = df[features]

تطبیع البیانات #
scaler = StandardScaler()
X_scaled = scaler.fit_transform(X)

====================== (Isolation Forest) نموذج اكتشاف الاحتیال .3 ====================== #
iso_forest = IsolationForest(contamination=0.08, random_state=42, n_estimators=200)
df['Anomaly_Score'] = iso_forest.fit_predict(X_scaled)

Normal = 1 ,(شاذ) Fraud = تحویل النتائج: -1 #
df['Predicted_Fraud'] = df['Anomaly_Score'].map({-1: 1, 1: 0})

Ground Truth مقارنة مع الـ #
df['Actual_Fraud'] = (df['Category'] == 'Fraud').astype(int)

print("\nú نتائج اكتشاف الاحتیال:")
print("عدد الحالات المكتشفة كاحتیال:", df['Predicted_Fraud'].sum())
print("\nتقریر الأداء:")
print(classification_report(df['Actual_Fraud'], df['Predicted_Fraud'], target_names=['Normal', 'Fraud']))

====================== الرسوم البیانیة .4 ====================== #

plt.figure(figsize=(15, 10))

توزیع الاحتیال المكتشف .1 #
plt.subplot(2, 2, 1)
sns.countplot(x='Predicted_Fraud', data=df, palette=['green', 'red'])
plt.title('عدد المعاملات الطبیعیة vs الاحتیال المكتشف')
plt.xticks([0,1], ['احتیال' ,'طبیعي'])

# 2. Amount vs Risk Score (ملون حسب الاحتیال)
plt.subplot(2, 2, 2)
sns.scatterplot(x='Amount', y='Risk_Score', hue='Predicted_Fraud', 
                data=df, palette=['green', 'red'], alpha=0.7)
plt.title('(أحمر = احتیال مشتبھ) المبلغ مقابل درجة المخاطر')
plt.xlabel('المبلغ')
plt.ylabel('درجة المخاطر')

# 3. Boxplot للمبلغ حسب التنبؤ
plt.subplot(2, 2, 3)
sns.boxplot(x='Predicted_Fraud', y='Amount', data=df, palette=['green', 'red'])
plt.title('توزیع المبلغ في المعاملات المشبوھة')
plt.xticks([0,1], ['احتیال' ,'طبیعي'])

# 4. Confusion Matrix
plt.subplot(2, 2, 4)
cm = confusion_matrix(df['Actual_Fraud'], df['Predicted_Fraud'])
sns.heatmap(cm, annot=True, fmt='d', cmap='Blues', 
            xticklabels=['Normal', 'Fraud'], 
            yticklabels=['Normal', 'Fraud'])
plt.title('Confusion Matrix')
plt.ylabel('Actual')
plt.xlabel('Predicted')

plt.tight_layout()
plt.show()

import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
import warnings
warnings.filterwarnings("ignore")

====================== تحمیل ومعالجة البیانات .1 ====================== #
df = pd.read_csv("/content/sample_data/Mendeley.csv")

معالجة القیم المفقودة #
df['Merchant'].fillna('Unknown', inplace=True)
df['Description'].fillna('Unknown', inplace=True)

ترمیز الفئات #
from sklearn.preprocessing import LabelEncoder
le_dict = {}
for col in ['Merchant', 'Description', 'Account_Type']:
    le = LabelEncoder()
    df[col + '_enc'] = le.fit_transform(df[col])
    le_dict[col] = le

تحدید المیزات #
features = ['Amount', 'Processing_Time_min', 'Risk_Score', 'Days_Since_Last',
            'Is_Recurring', 'Previous_Amount', 'Merchant_enc', 
            'Description_enc', 'Account_Type_enc']

X = df[features]
y = (df['Category'] == 'Fraud').astype(int)   # 1 = Fraud, 0 = Normal

print("عدد حالات الاحتیال الحقیقیة:", y.sum())

====================== Supervised (XGBoost) تدریب نموذج .2 ====================== #
from xgboost import XGBClassifier
from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=42, stratify=y)

model = XGBClassifier(n_estimators=300, learning_rate=0.1, max_depth=6, random_state=42)
model.fit(X_train, y_train)

تقییم سریع #
from sklearn.metrics import classification_report
print("\nتقریر أداء النموذج:")
print(classification_report(y_test, model.predict(X_test)))

====================== SHAP تفسیر باستخدام .3 ====================== #
import shap

Explainer إنشاء #
explainer = shap.TreeExplainer(model)
shap_values = explainer.shap_values(X)

====================== الرسوم البیانیة للتفسیر .4 ====================== #

plt.figure(figsize=(15, 10))

(Summary Plot) أھم المیزات عالمیاً .1 #
shap.summary_plot(shap_values, X, plot_type="bar", show=False)
plt.title("أھم المیزات في اكتشاف الاحتیال")
plt.tight_layout()
plt.show()

# 2. Summary Plot ( beeswarm )
shap.summary_plot(shap_values, X, show=False)
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عدد حالات الاحتیال الحقیقیة: 1139

:تقریر أداء النموذج
              precision    recall  f1-score   support

           0       0.77      0.96      0.86      1158
           1       0.26      0.05      0.08       342

    accuracy                           0.75      1500
   macro avg       0.52      0.50      0.47      1500
weighted avg       0.66      0.75      0.68      1500

:تفسیر 5 معاملات احتیال =

--- (Transaction_ID: TX000005) معاملة 1 ---
Risk Score: 9 | المبلغ: 155.11

--- (Transaction_ID: TX000010) معاملة 2 ---
Risk Score: 9 | المبلغ: 51.62

plt.title("تأثیر المیزات على قرار الاحتیال")
plt.tight_layout()
plt.show()

====================== تفسیر معاملات احتیال محددة .5 ====================== #

(Fraud) اختیار أول 5 معاملات مشتبھ بھا #
fraud_indices = df[df['Category'] == 'Fraud'].index[:5]

print("\n= تفسیر 5 معاملات احتیال:")
for i, idx in enumerate(fraud_indices):
    print(f"\n--- معاملة {i+1} (Transaction_ID: {df.loc[idx, 'Transaction_ID']}) ---")
    print(f"المبلغ: {df.loc[idx, 'Amount']:.2f} | Risk Score: {df.loc[idx, 'Risk_Score']}")
    
    # Force Plot
    shap.force_plot(explainer.expected_value, 
                    shap_values[idx], 
                    X.iloc[idx], 
                    matplotlib=True, 
                    show=False)
    plt.title(f"تفسیر معاملة الاحتیال رقم {i+1}")
    plt.show()

import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
import warnings
warnings.filterwarnings("ignore")

====================== تحمیل ومعالجة البیانات .1 ====================== #
df = pd.read_csv("/content/sample_data/Mendeley.csv")

معالجة القیم المفقودة #
df['Merchant'].fillna('Unknown', inplace=True)
df['Description'].fillna('Unknown', inplace=True)

ترمیز الفئات #
from sklearn.preprocessing import LabelEncoder
le_dict = {}
for col in ['Merchant', 'Description', 'Account_Type']:
    le = LabelEncoder()
    df[col + '_enc'] = le.fit_transform(df[col])
    le_dict[col] = le

تحدید المیزات #
features = ['Amount', 'Processing_Time_min', 'Risk_Score', 'Days_Since_Last',
            'Is_Recurring', 'Previous_Amount', 'Merchant_enc', 
            'Description_enc', 'Account_Type_enc']

X = df[features]
y = (df['Category'] == 'Fraud').astype(int)   # 1 = Fraud, 0 = Normal

print("عدد حالات الاحتیال الحقیقیة:", y.sum())

====================== Supervised (XGBoost) تدریب نموذج .2 ====================== #
from xgboost import XGBClassifier
from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=42, stratify=y)

model = XGBClassifier(n_estimators=300, learning_rate=0.1, max_depth=6, random_state=42)
model.fit(X_train, y_train)

تقییم سریع #
from sklearn.metrics import classification_report
print("\nتقریر أداء النموذج:")
print(classification_report(y_test, model.predict(X_test)))

====================== SHAP تفسیر باستخدام .3 ====================== #
import shap

Explainer إنشاء #
explainer = shap.TreeExplainer(model)
shap_values = explainer.shap_values(X)

====================== الرسوم البیانیة للتفسیر .4 ====================== #

plt.figure(figsize=(15, 10))

(Summary Plot) أھم المیزات عالمیاً .1 #
shap.summary_plot(shap_values, X, plot_type="bar", show=False)
plt.title("أھم المیزات في اكتشاف الاحتیال")
plt.tight_layout()
plt.show()

# 2. Summary Plot ( beeswarm )
shap.summary_plot(shap_values, X, show=False)
plt.title("تأثیر المیزات على قرار الاحتیال")
plt.tight_layout()
plt.show()

====================== تفسیر معاملات احتیال محددة .5 ====================== #

(Fraud) اختیار أول 5 معاملات مشتبھ بھا #
fraud_indices = df[df['Category'] == 'Fraud'].index[:5]

print("\n= تفسیر 5 معاملات احتیال:")
for i, idx in enumerate(fraud_indices):
    print(f"\n--- معاملة {i+1} (Transaction_ID: {df.loc[idx, 'Transaction_ID']}) ---")
    print(f"المبلغ: {df.loc[idx, 'Amount']:.2f} | Risk Score: {df.loc[idx, 'Risk_Score']}")
    
    # Force Plot
    shap.force_plot(explainer.expected_value, 
                    shap_values[idx], 
                    X.iloc[idx], 
                    matplotlib=True, 
                    show=False)
    plt.title(f"تفسیر معاملة الاحتیال رقم {i+1}")
    plt.show()
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plt.rcParams[ font.family ] = DejaVu Sans

عدد حالات الاحتیال الحقیقیة: 1139

:تقریر أداء النموذج
              precision    recall  f1-score   support

           0       0.77      0.96      0.86      1158
           1       0.26      0.05      0.08       342

    accuracy                           0.75      1500
   macro avg       0.52      0.50      0.47      1500
weighted avg       0.66      0.75      0.68      1500

:تفسیر 5 معاملات احتیال =

--- (Transaction_ID: TX000005) معاملة 1 ---
Risk Score: 9 | المبلغ: 155.11

--- (Transaction_ID: TX000010) معاملة 2 ---
Risk Score: 9 | المبلغ: 51.62

تم تحمیل 5000 معاملة ✅
الفترة من: 2023-01-01 إلى: 08-09-2036

==================================================
ú التقریر المالي الشامل
==================================================
إجمالي الإیرادات     : 213,699.44
إجمالي المصروفات    : 770,238.68
صافي الربح / الخسارة : -556,539.24 ❌ خسارة
عدد المعاملات       : 5000
==================================================

:تفصیل المصروفات والإیرادات حسب الفئة
                         sum  count
Category  Type                     
Fraud     1139   266951.84  مصروفات
Supplies  952    165768.13  مصروفات
Rent      697    130038.50  مصروفات
Utilities 724    129305.91  مصروفات
Marketing 593    119248.06  إیرادات
Salary    482    94451.38   إیرادات
Travel    413    78174.30   مصروفات

import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
from datetime import datetime
import warnings
warnings.filterwarnings("ignore")

def ar_text(text):
    reshaped = arabic_reshaper.reshape(text)
    return get_display(reshaped)

====================== تحمیل البیانات .1 ====================== #
df = pd.read_csv("/content/sample_data/Mendeley.csv")

تحویل التاریخ #
df['Date'] = pd.to_datetime(df['Date'], errors='coerce')

print("✅ تم تحمیل", len(df), "معاملة")
print("الفترة من:", df['Date'].min().date(), "إلى:", df['Date'].max().date())

====================== تصنیف الإیرادات والمصروفات .2 ====================== #
Category تصنیف حسب #
income_categories = ['Salary', 'Marketing']      # یمكن تعدیلھا
expense_categories = ['Rent', 'Utilities', 'Supplies', 'Travel', 'Fraud']

df['Type'] = 'غیر مصنف'
df.loc[df['Category'].isin(income_categories), 'Type'] = 'إیرادات'
df.loc[df['Category'].isin(expense_categories), 'Type'] = 'مصروفات'

====================== الحسابات المالیة الرئیسیة .3 ====================== #
total_income = df[df['Type'] == 'إیرادات']['Amount'].sum()
total_expenses = df[df['Type'] == 'مصروفات']['Amount'].sum()
net_profit = total_income - total_expenses

print("\n" + "="*50)
print("ú التقریر المالي الشامل")
print("="*50)
print(f"إجمالي الإیرادات     : {total_income:,.2f}")
print(f"إجمالي المصروفات    : {total_expenses:,.2f}")
print(f"صافي الربح / الخسارة : {net_profit:,.2f} {'✅ ربح' if net_profit > 0 else '❌ خسارة'}")
print(f"عدد المعاملات       : {len(df)}")
print("="*50)

====================== تحلیل حسب الفئة .4 ====================== #
category_summary = df.groupby(['Category', 'Type'])['Amount'].agg(['sum', 'count']).round(2)
category_summary = category_summary.sort_values(by='sum', ascending=False)
print("\nتفصیل المصروفات والإیرادات حسب الفئة:")
print(category_summary)

====================== الرسوم البیانیة .5 ====================== #
plt.figure(figsize=(18, 12))

دائریة - توزیع الإیرادات والمصروفات .1 #
plt.subplot(2, 2, 1)
sizes = [total_income, total_expenses]
labels = ['مصروفات' ,'إیرادات']
colors = ['#4CAF50', '#FF5252']
plt.pie(sizes, labels=labels, autopct='%1.1f%%', colors=colors, startangle=90, explode=(0.05, 0))
plt.title('نسبة الإیرادات إلى المصروفات')

أكبر 10 فئات .2 #
plt.subplot(2, 2, 2)
top_categories = df.groupby('Category')['Amount'].sum().sort_values(ascending=False).head(10)
sns.barplot(x=top_categories.values, y=top_categories.index, palette='viridis')
plt.title('أكبر 10 فئات من حیث المبلغ')
plt.xlabel('المبلغ')

الإنفاق الشھري .3 #
plt.subplot(2, 2, 3)
monthly = df.groupby(df['Date'].dt.to_period('M'))['Amount'].sum()
monthly.plot(kind='bar', color='skyblue')
plt.title('إجمالي المعاملات الشھریة')
plt.xlabel('الشھر')
plt.ylabel('المبلغ')
plt.xticks(rotation=45)

إیرادات حسب الشھر vs مصروفات .4 #
plt.subplot(2, 2, 4)
pivot = df.pivot_table(index=df['Date'].dt.to_period('M'), 
                       columns='Type', 
                       values='Amount', 
                       aggfunc='sum').fillna(0)
pivot.plot(kind='bar', stacked=False, color=['#4CAF50', '#FF5252'])
plt.title('الإیرادات والمصروفات الشھریة')
plt.xlabel('الشھر')
plt.ylabel('المبلغ')
plt.legend(title='النوع')

plt.tight_layout()
plt.show()

import arabic_reshaper
from bidi.algorithm import get_display

def ar_text(text):
    reshaped = arabic_reshaper.reshape(text)
    return get_display(reshaped)

!pip install arabic-reshaper python-bidi

Requirement already satisfied: arabic-reshaper in /usr/local/lib/python3.12/dist-packages (3.0.1)
Requirement already satisfied: python-bidi in /usr/local/lib/python3.12/dist-packages (0.6.10)

import matplotlib.pyplot as plt

from bidi.algorithm import get_display
import arabic_reshaper

def ar_text(text):

plt.rcParams['font.family'] = 'DejaVu Sans'

    reshaped = arabic_reshaper.reshape(text)
    return get_display(reshaped)
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