01 - DATA Processing

import pandas as pd
import numpy as np
import os

import json

from sklearn.cluster import KMeans
from sklearn.preprocessing import LabelEncoder

# Directories
os.makedirs('data/processed’,
os.makedirs('data/final’', exis

exist_ok=True)
t_ok=True)

os.makedirs('results', exist_ok=True)

# Load Data
districts = pd.read_csv('data/
plots = pd.read_csv('data/raw/

# Show top 5 rows of each
print("Top 5 rows of districts
display(districts.head())

print("Top 5 rows of plots:")
display(plots.head())
Top 5 rows of districts:

district_id year month

0 21001145 2024 12
1 21001145 2024 12
2 21001145 2024 12 S
3 21001145 2025 1
4 21001145 2025 1

Top 5 rows of plots:

district_id plotiid Type
0 21001294 21001353230 &b
1 21001294 21001353230
2 21001293 210012112
3 21001293 21001475155

4 21001293 210011989

# Clean Columns
districts.columns = districts.
plots.columns = plots.columns.

# Remove Duplicates

raw/districts.csv')
plots.csv')

)

Type AverageMeterPrice
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lat lon
21.757199 39.173688
21.757199 39.173688
21.541943 39.196728
21.533378 39.190417

21541744 39.197044

columns.str.strip()
str.strip()

plots.drop_duplicates(inplace=True)
districts.drop_duplicates(inplace=True)

# Map Property Types
type_map = {

@a': ‘apartment’,

'S ua)l': 'residential_land’,

tJit: o tvilla',
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' eSe sad o=l : "mixed_commercial_residential land',
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"sad sall': 'commercial_land',
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ptype_col = [c for ¢ in plots.columns if 'type' in c.lower()][@]
plots['property_type_en'] = plots[ptype_col].map(type_map).fillna('other")

‘agricultural’

# Remove Outliers from Price
[c for c in plots.columns if 'price' in c.lower() or 'meter' in c.lower()][0]
Q1, Q3 = plots[price_col].quantile([0.25, ©.75])
IQR = Q3 - Q1
low, high = Q1 - 2*IQR, Q3 + 2*IQR

price_col =

plots = plots[(plots[price_col] >= low) & (plots[price_col] <= high)]

# Feature Engineering

if 'lat' in plots.columns and 'lon' in plots.columns:

‘commercial_residential_building',

‘industrial_warehouse',

lat, lon = 21.5433, 39.1728 # center point of Jeddah
plots['distance_from_center'] = np.sqrt((plots['lat'] - lat)**2 + (plots['lon'] - lon)**2) * 111

coords = plots[['lat’,
plots['location_cluster']

‘lon']]

= KMeans(n_clusters=10, n_init=10).fit_predict(coords)

if 'month' in plots.columns and ‘year' in plots.columns:

plots['quarter'] = ((plots['month'] - 1) // 3) + 1
plots['is_year_end'] = (plots['month'] == 12).astype(int)

# Encode Property Types

le = LabelEncoder()

plots[ 'property_type_encoded'] = le.fit_transform(plots['property_type_en'])

display(plots.head())

district_id
21001294
21001293
21001293
21001293

21001293

plot_id
21001353230
210012112
21001475155
210011989

210012108
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# Merge with District Data
if 'district_id' in plots.columns and 'district_id' in districts.columns:

districts_agg = districts.groupby('district_id').agg({'AverageMeterPrice':
districts_agg.rename(columns={"'AverageMeterPrice':
plots = plots.merge(districts_agg, on="district_id', how='left")

display(plots.head())

district_id
21001294
21001293
21001293
21001293

21001293

plot_id
21001353230
210012112
21001475155
210011989

210012108

Type

PEEEE

lat
21.757199
21.541943
21.533378
21.541744

21.541999

lat
21.757199
21.541943
21533378
21.541744

21.541999

lon MeterPrice month

39.173688

39.196728

39.190417

39.197044

39.196990

2691

2596

3237

2480

3395

lon MeterPrice month

39.173688

39.196728

39.190417

39.197044

39.196990

2691

2596

3237

2480

3395

year property type_en

2024

2024

2024

2024

2024

apartment
apartment
apartment
apartment

apartment

distance_from_center
23.743010

2.660247

2.244313

2.696660

2.688916

‘mean’'}).reset_index()
'price_per_meter_mean'}, inplace=True)

year property_type en distance_from_center

2024

2024

2024

2024

2024

apartment
apartment
apartment
apartment

apartment

23.743010

2.660247

2.244313

2.696660

2.688916

location_cluster
9

1

location_cluster
9
1

quarter
4

3

quarter
4

3

is_year_end
1

0

is_year_end
1

0

property_type_encoded
0

0

property_type_encoded
0

0

price_per_meter_mean
1563.000000
4875.392857
4875.392857
4875.392857

4875.392857



# Final Data

features = ['lat', 'lon', 'distance_from_center', 'location_cluster’,

‘month', 'year', 'quarter', 'is_year_end',

'property_type_encoded', 'price_per_meter_mean',

features = [f for f in features if f in plots.columns]
final_data = plots[features + [price_col]].copy()

display(final_data.head())

lat lon distance_from_center location_cluster
0 21.757199 39.173688 23.743010 9
1 21541943 39.196728 2.660247 1
2 21.533378 39.190417 2.244313 1
3 21.541744 39.197044 2.696660 1
4 21541999 39.196990 2.688916 1

# Save Files

month

12

9

plots.to_csv('data/processed/cleaned_data.csv', index=False)
final_data.to_csv('data/final/modeling_data.csv', index=False)

# Save Summary
summary = {
‘rows': len(final_data),
'features': features,
‘target': price_col
¥
with open('results/summary.json', 'w') as f:
json.dump(summary, f, indent=2)

print(summary)

{'rows': 5550, 'features': ['lat', 'lon', ‘'distance_from_center',

erPrice'}

year

2024

2024

2024

2024

2024

‘district_id']

quarter
4

3

is_year_end property_type_encoded price_per_meter_mean

1

0

‘location_cluster', 'month',

'year',

0

0

'quarter’',

1563.000000

4875.392857

4875.392857

4875.392857

4875.392857
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