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import pandas as pd

import numpy as np

import seaborn as sns

import matplotlib.pyplot as plt

file = "3apaya 4 npo reorpaduiw M LEHb Ha HEOABUXKMMOCTb.XLsx"
with pd.ExcelFile(file) as xls:
flats = pd.read excel(xls, "KsapTupbl no ropogam")
geo = pd.read excel(xls, "lopopa")
travel times = pd.read excel(xls, "Matpuua BpeMeHu nyTtu", index col=0)

city avgprice = flats.groupby(["city id", "city name"]) ["price"].mean().reset
data = pd.merge(geo, city avgprice, on=["city id", "city name"])
display(data.head())

city_id city_name X y avg_price
1 CranbHon MosoT -0.849690 0.576610 6.318387e+06
2 XpycTtanbHbih UcTo4HUK -0.364092 0.766035 6.547287e+06
3 OpesHun YTec 0.112422 0.784838 6.520530e+06
4 Obutenb Mara 0.205740 -0.086771 6.754107e+06
5 CepebpsaHbin/inct  1.827333 -0.093332 8.920900e+06

plt.figure(figsize=(12, 8))

sns.scatterplot (

data = data,

x = "x",

y ="y",

size = "avg price",
hue = "avg price",
palette = "crest",
sizes = (100, 600),
alpha = 0.5,

edgecolor = "black"

for i, row in data.iterrows():
plt.text(row["x"] + 0.3, row["y"] + 0.3, row["city name"], fontsize = 10)

plt.axvline(0, color="gray", linestyle="--", label="TopHbin xpebet")
plt.ylabel("Y")

plt.xlabel("X")

plt.legend(bbox to anchor = (1.02, 1), loc = "upper left", title = "CpepnHas Le
plt.tight layout()

plt.show()
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centre city = data[data["city name"] == "Crtapbeit Fopop"].iloc[0O]

data["dist geo"] np.hypot(data["x"] - centre city["x"], data["y"] - centre c
geo _all = data["dist geo"].corr(datal["avg price"])

left bank = data[datal'x'] < 0]
geo left = left bank["dist geo"].corr(left bank["avg price"])

target cities = data["city name"]



0 CtanbHon MonoTt
1 XpycTanbHbeil UCcTOYHMK
2 OpeBHuUn Ytec
3 06buTenb Mara
4 CepebpsaHbifincT
5 'pomoBas [opa
6 ApxuB 3HaHUM
7 0xHbIM TMepeBan
8 JlecHaa 3acrTaBa
9 bacTuoH 3awnTbl
10 BeuHbin Jlec
11 Xpam CTuxun
12 Crapbii Topog
13 OrHeHHasa Ky3HA
14 KsennaHpgop
15 XonMoBasa KpenocTb
16 JlyHopouwa
17 UeHTpanbHas lnowanb
18 CeBepHbin Pybex
19 [opHasa UuTapenb
20 JlopusHpop
21 nybuHHbIN Pybex
22 Nop3eMHbin 3an
23 Mowwasa Pouwa
24 MuctpanbBanb
25 UnTtapens TauH
26 N3ympynHaa [onuHa
27 BocTouHbi Wnunb
28 JIabupuHT Unnw3um
29 dnbOapuH
30 Akapgemua Yap
31 3Be3aHbinlyTb
32 CtonunyHbin pap
33 CunbBaHapu
34 AnMasHbii PygHuMK
35 NewepHolin pan
36 Ceatunuue Maruu
37 Opakyn Cynb6ebl
38 Opakyn CHoB
39 3anagHbein ®opT
40 KamMeHHas TeeppblHA
41 YTecHbin 3an
42 XpaM [IpeBHMX
43 Anbdxeim
44 3onotas Xuna
45 MopTtan Be4yHocTH
46 Kpyr BonwebHukoBs
47 BpunnuaHToBbIA YTec
48 Xene3Hbi Muk
49 Poitapckuin lo3op

Name: city name, dtype: object



