
import pandas as pd
import numpy as np

f = "Задача 4 про географию и цены на недвижимость.xlsx"

a = pd.read_excel(f, 'Квартиры по городам')
c = pd.read_excel(f, 'Города')
m = pd.read_excel(f, 'Матрица времени пути', header=None)

g = a.groupby('city_id', as_index=False)['price'].mean()
g = g.merge(c, on='city_id')

import matplotlib.pyplot as plt

plt.scatter(g['x'], g['y'], s=g['price']/100000, c=g['price'])
plt.xlabel('X')
plt.ylabel('Y')
plt.title('Города Валинора: размер/цвет = средняя цена квартир')
plt.colorbar()
plt.show()



o = c.loc[c['city_name']=='Старый Город','city_id'].iloc[0]
cx = c.set_index('city_id')
x0 = cx.loc[o,'x']
y0 = cx.loc[o,'y']

g['dist'] = np.sqrt((g['x']-x0)**2 + (g['y']-y0)**2)

b = g[g['city_id']!=o]
r2 = np.corrcoef(b['dist'], b['price'])[0,1]
print(r2)

b2 = g[(g['city_id']!=o) & (g['x']<0)]
r3 = np.corrcoef(b2['dist'], b2['price'])[0,1]
print(r3, len(b2))



t = m.iloc[o-1,:].values
g['time'] = g['city_id'].apply(lambda z: t[z-1])

b3 = g[g['city_id']!=o]
r4 = np.corrcoef(b3['time'], b3['price'])[0,1]
print(r4)


