attr adder = CombinedAttributesAdder(add bedrooms per room=False)
housing extra attribs = attr adder.transform(housing.values)

from sklearn.pipeline import Pipeline
from sklearn.preprocessing import StandardScaler
num pipeline = Pipeline([
('imputer', SimplelImputer(strategy="median")),
('attribs adder', CombinedAttributesAdder()),
('std scaler', StandardScaler()),
1)

housing num tr = num pipeline.fit transform(housing num)

from sklearn.compose import ColumnTransformer
num attribs = list(housing num)
cat attribs = ["ocean proximity"]
full pipeline = ColumnTransformer ([
("num", num pipeline, num attribs),
("cat", OneHotEncoder(), cat attribs),
1)

housing prepared = full pipeline.fit transform(housing)

from sklearn.linear model import LinearRegression
lin reg = LinearRegression()
lin reg.fit(housing prepared, housing labels)

LinearRegression()

some data = housing.iloc[:5]

some_labels = housing labels.iloc[:5]

some data prepared = full pipeline.transform(some data)
print("Predictions:", lin reg.predict(some data prepared))

Predictions: [ 85657.90192014 305492.60737488 152056.46122456
186095.70946094
244550.67966089]

print("Labels:", list(some_ labels))
Labels: [72100.0, 279600.0, 82700.0, 112500.0, 238300.0]

from sklearn.metrics import mean _squared error

housing predictions = lin reg.predict(housing prepared)

lin mse = mean squared error(housing labels, housing predictions)
lin _rmse = np.sqrt(lin_mse)

lin_rmse

68627.87390018745

This is an underfitting model. So, let's try a more complex model. Decision Trees



from sklearn.tree import DecisionTreeRegressor
tree reg = DecisionTreeRegressor()
tree reg.fit(housing prepared, housing labels)

DecisionTreeRegressor()

housing predictions = tree reg.predict(housing prepared)

tree mse = mean squared error(housing labels, housing predictions)
tree rmse = np.sqrt(tree mse)

tree rmse

0.0

Quite perfect. But, let's cross check. What if this model is overfitting the training dataset

from sklearn.model selection import cross val score

scores = cross val score(tree reg, housing prepared, housing labels,
scoring="neg mean squared error", cv=10)

tree rmse scores = np.sqrt(-scores)

def display scores(scores):

print("Scores:", scores)
print("Mean:", scores.mean())
print("Standard deviation:", scores.std())

display scores(tree rmse scores)

Scores: [73268.81734792 71785.98276533 68156.9983905 71531.2806716
68722.9029922 76260.79528385 70741.01456309 74176.90135188
67757.07753933 72169.59761411]

Mean: 71457.13685198135

Standard deviation: 2587.390489997232

After cross checking it seems worse than the linear regression model. Let's cross check that too.

lin scores = cross val score(lin reg, housing prepared,
housing labels, scoring="neg mean squared error", cv=10)
lin _rmse scores = np.sqrt(-lin_scores)

display scores(lin rmse scores)

Scores: [71762.76364394 64114.99166359 67771.17124356 68635.19072082
66846.14089488 72528.03725385 73997.08050233 68802.33629334
66443.28836884 70139.79923956]

Mean: 69104.07998247063

Standard deviation: 2880.3282098180666

Let's try last model Random Forest

from sklearn.ensemble import RandomForestRegressor
forest reg = RandomForestRegressor()
forest reg.fit(housing prepared, housing labels)



housing predictions = forest reg.predict(housing prepared)

forest mse = mean squared error(housing labels, housing predictions)
forest rmse = np.sqrt(forest mse)

forest rmse

18720.680840860274

scores = cross val score(forest reg, housing prepared, housing labels,
scoring="neg mean squared error", cv=10)

forest rmse scores = np.sqrt(-scores)

display scores(forest rmse scores)

Scores: [51580.73134027 49111.1943989 46866.73982014 52007.21457621
47637.26321178 51662.60181416 52347.11345206 49475.89495498
48154.21328407 53818.67757586]

Mean: 50266.164442843256

Standard deviation: 2203.3180927168646



