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Id WM3sublClass M3Zoning LotFrontag Lotdrea  Street Blley LotShape  LandConto Utilities LotConfig LandSlope
1 &0 EL 65 3450 Pave MNa Eeg Lvl allFub Inzide Gl
2 20 EL a0 Q500 Pave MNa Eeg Lvl allFub FEZ Gl
3 60 RL 68 11250 Pave NA IRl Lwl AllPub Inside Gl
4 70 RL 60 9550 Pave NA IRl Lwl AllPub Corner Gl
5 60 RL g4 14260 Pave NA IRl Lwl AllPub FRZ2 Gl
6 50 RL 85 14115 Pave NA IRl Lwl AllPub Inside Gtl
7 20 EL 75 100534 Fave MNa Eeg Lvl allFub Inzide Gl
g 60 RL NA 10382 Pave NA IRl Lwl AllPub Corner Gl
Q 50 EM 51 6120 Pave Ma Reg Lvl AllPub Inside Gl

10 190 EL S0 T420 Pave MNa Eeg Lvl allFub Corner Gl
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SalePrice
MSZoning
MSSubClass
LotFrontage
LotArea
Street
Alley
LotShape
LandContour
Utilities
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the property's sale price in dollars.
The general zoning classification
The building class
Linear feet of street connected to property
Lot size in square feet
Type of road access
Type of alley access
General shape of property
Flatness of the property
Type of utilities available
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Numerical features correlation with the sale price

SalePrice

OverallQual -
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c=whole.dropna(thresh=1len(whole)*@8.9, axis=1)

print('We dropped

',whole.shape[1]-c.shape[1],

" features in the combined

We dropped 6 features in the combined set
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B. STl AFIAH it A B

hllna (c.isnull().sum() / len(c))

allna = allna.drop(allnaf[allna == ©].index).sort values(ascending=False)
plt.figure(figsize=(12, 8))

allna.plot.barh(color="purple")

plt.title('Missing values average per column', fontsize=25, weight="bold" )
plt.show()

Missing values average per column
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c[ 'GarageYrBlt']=c["GarageYrBlt"].fillna(198a)
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Electrical']=c[ 'Electrical’].fillna(method="ffil1l")
SaleType']=c[ 'SaleType'].fillna(method="ffill")
KitchenQual']=c['KitchenQual'].fillna(method="ffill")
Exteriorlst']=c[ 'Exteriorist'].fillna(method="+fill")
Exterior2nd']=c[ 'Exterior2nd’'].fillna(method="+fill")
Functional']=c[ 'Functional'].fillna{method="ffill")
Utilities']=c['Utilities'].fillna(method="ffill")
MSZoning' ]=c[ '"MSZoning'].fillna(method="ffill")

cl
cl
cl
c[
c[
c[
cl
cl
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print( 'Number of features in the whole data :', c.shape[1])
cl = c.select dtypes(exclude=['object'])
print('shape of the whole data with numerical features:', cl.shape)

print("List of numerical features:",list(cl.columns))

Number of features in the whole data : 73
Shape of the whole data with numerical features: (2919, 35)
List of numerical features: ['MSSubClass', 'LotArea', 'OverallQual’,

m AR SRR B

na = train.shape[@] # the number of rows of the original training set
train = cl[:na]
test = cl[na:]

train = pd.concat((train, y train), sort=False,axis=1).reset index(drop=True)
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var = 'GrlLivArea'
train.plot.scatter(x=var, y='salePrice', ylim=(0,300000));
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train = train.drop(train[(train[ 'GrLivArea']>4000) & (train['SalePrice’]<300000)].1index)
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B Code >

prepro_y = MinMaxScaler()
prepro_y.fit(mat_y)

prepro = MinMaxScaler()
prepro.ftit(mat_train)

prepro_test = MinMaxScaler()
prepro_test.fit(mat_new)

#ZrarrayEfEFidatatrame
train = pd.DataFrame(prepro.transform(mat_train),columns = col_train)

test = pd.DataFrame(prepro_test.transtform(mat _test),columns = col train_bis)

B Output >

MSSubClass LotArea OverallQual oOverallCond YearBuilt YearRemodAdd

0 0.235294 0.033420 0.666667 0.500 0.949275 0.883333
1 0.000000 0.038795 0.555556 0.875  0.753623 0.433333
2 0.235294 0.046507 0.666667 0.500 0.934783 0.866667
3 0.294118 0.038561 0.666667 0.500  0.311594 0.333333
4 0.235294 0.060576 0.777778 0.500 0.927536 0.833333
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feature cols = [tf.contrib.layers.real valued column(k) for k in FEATURES]



2. EAVIFE

regressor = tf.contrib.learn.DNNRegressor(feature columns=feature cols,
activation fn = tf.nn.relu, hidden units=[2ee, 100, 50, 25, 12])

5 hidden layers with repsectly200, 100, 50, 25 and 12 units
activation function: Relu
optimizer: Adagrad (default)

3. HAR
(1) % & input function (2 & & L HA1 RPF R 3Y)

def input fn(data_set, pred = False):
it pred == False:
feature cols = {k: tf.constant(data_set[k].values) for k in FEATURES}
labels = tf.constant(data set[LABEL].values)
return feature cols, labels

if pred == True:
feature cols = {k: tf.constant(data set[k].values) for k in FEATURES}
return feature cols

feature_cols : dictionary - key £ e & 3 > value £ 34 L
labels: & g ip| <% % (SalePrice)

(2) AR
- input_fn & ol e S BciE 0 2 R = fick 2% 2000 =

regressor,fit( ir_wput_fnzlambda input fn(training set), steps=2e0@)

4. 3R
ey = regressof.evaluate(input_%n=lambda: input fn(testing set), steps=1)

Final Loss on the testing set: @.801301
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(1) Activation function: Leaky Relu

regressor = tf.contrib.learn.DNNRegressor(feature columns=feature cols,

activation_fn = tf.nn{leaky reluj hidden units=[266, 100, 50, 25, 12])
Loss: 0.001061



(2) Activation function: Elu (Exponential Linear Unit)

R(z) = {al f:;’— 1) ;flﬂu}

ELU activation function (a=1)

regressor = tf.contrib.learn.DNNRegressor(feature_columns=feature cols,
activation_fn =|tf.nn.elu} hidden units=[2ee, 160, 50, 25, 12])

Loss: 0.001328

(3) 4v » g %] A 4+ s > activation function: Leaky Relu
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for categorical feature in FEATURES CAT:
sparse_column = tf.contrib.layers.sparse column_with_hash_bucket(categorical feature, hash_bucket size=1000)

Il.  %_% #7< input function

det input_fn_new(data_set, training = True):
continuous cols = {k: tf.constant(data set[k].values) for k in FEATURES}
categorical_cols = {k: tf.SparseTensor(
indices=[[i, @] for 1 in range(data_set[k].size)], values = data_set[k].values, dense_shape = [data_set[k].size, 1]) for k in FEATURES_CAT}

# Merges the two dictionaries into one.
feature_cols = dict(list(continuous_cols.items()) + list(categorical_cols.items()))
if training == True:

label = tf.constant(data_set[LABEL].values)

return feature_cols, label

return feature_cols

Loss: 0.001253

(4) Shallow Network (% & #¥ 5 4 8%)
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regressor = tf.contrib.learn.DNNRegressor(feature columns = engineered features,
activation fn = tf.nn.relu, hidden units=[1000])

Loss: 0.001285
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Model compared without hypertuning
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https://blog.csdn.net/u010099080/article/details/72824899
Activation Functions: ELU

https://ml-
cheatsheet.readthedocs.io/en/latest/activation functions.html#relu
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