
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import statsmodels.api as sm
from pandas.plotting import scatter_matrix

d = pd.read_csv("dataset_2task_final.csv")
d.head()

d[["map_quality", "landmarks_n", "rent_cost", "route_rating"]].describe()

v = ["map_quality", "landmarks_n", "rent_cost", "route_rating"]

fig, ax = plt.subplots(2, 2, figsize=(10, 8))
ax = ax.ravel()

for i, c in enumerate(v):
ax[i].hist(d[c].dropna(), bins=20)



ax[i].set_title(c)

plt.tight_layout()
plt.show()

scatter_matrix(d[v], figsize=(8, 8))
plt.show()



corr = d[v].corr()
corr



y = d["route_rating"]

X1 = sm.add_constant(d["map_quality"])
m1 = sm.OLS(y, X1).fit()
t1 = pd.DataFrame({"coef": m1.params, "t": m1.tvalues, "p": m1.pvalues})
m1_rs2, m1_rs2a = m1.rsquared, m1.rsquared_adj
(t1, m1_rs2, m1_rs2a)



X2 = sm.add_constant(d[["map_quality", "landmarks_n"]])
m2 = sm.OLS(y, X2).fit()
t2 = pd.DataFrame({"coef": m2.params, "t": m2.tvalues, "p": m2.pvalues})
m2_rs2, m2_rs2a = m2.rsquared, m2.rsquared_adj
t2, m2_rs2, m2_rs2a

X3 = sm.add_constant(d[["map_quality", "landmarks_n", "rent_cost"]])
m3 = sm.OLS(y, X3).fit()
t3 = pd.DataFrame({"coef": m3.params, "t": m3.tvalues, "p": m3.pvalues})
m3_rs2, m3_rs2a = m3.rsquared, m3.rsquared_adj
(t3, m3_rs2, m3_rs2a)



pd.DataFrame({
"model": ["M1","M2","M3"],
"b0": [m1.params["const"], m2.params["const"], m3.params["const"]],
"b1_map": [m1.params["map_quality"], m2.params["map_quality"], m3.params["map_quality"

})

[m1_rs2, m2_rs2, m3_rs2], [m1_rs2a, m2_rs2a, m3_rs2a]



for c in ["map_quality", "landmarks_n", "rent_cost"]:
d[c + "_z"] = (d[c] - d[c].mean()) / d[c].std()

X1z = sm.add_constant(d["map_quality_z"])
m1z = sm.OLS(y, X1z).fit()
t1z = pd.DataFrame({"coef": m1z.params, "t": m1z.tvalues, "p": m1z.pvalues})
m1z_rs2, m1z_rs2a = m1z.rsquared, m1z.rsquared_adj
(t1z, m1z_rs2, m1z_rs2a)

X2z = sm.add_constant(d[["map_quality_z", "landmarks_n_z"]])
m2z = sm.OLS(y, X2z).fit()
t2z = pd.DataFrame({"coef": m2z.params, "t": m2z.tvalues, "p": m2z.pvalues})
m2z_rs2, m2z_rs2a = m2z.rsquared, m2
(t2z, m2z_rs2, m2z_rs2a)

X3z = sm.add_constant(d[["map_quality_z", "landmarks_n_z", "rent_cost_z"]])
m3z = sm.OLS(y, X3z).fit()
t3z = pd.DataFrame({"coef": m3z.params, "t": m3z.tvalues, "p": m3z.pvalues})
m3z_rs2, m3z_rs2a = m3z.rsquared, m3z.rsquared_adj
(t3z, m3z_rs2, m3z_rs2a)



[m1_rs2, m2_rs2, m3_rs2], [m1z_rs2, m2z_rs2, m3z_rs2]



np.random.seed(0)
r = []
for i in range(100):

c = f"r{i+1}"
d[c] = np.random.randn(len(d))
r.append(c)



Xb = sm.add_constant(d[["map_quality", "landmarks_n", "rent_cost"] + r])
mb = sm.OLS(y, Xb).fit()
mb_rs2, mb_rs2a = mb.rsquared, mb.rsquared_adj
mb_rs2, mb_rs2a


