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Id MSsubClass MSZoning LotFrontag Lotdrea  Street Alley LotShape LandConto Utilittes  LotConfizg LandSlope
1 &0 RL 65 28450 Fave N& Eeg Lvl AllPub Inside il
2 20 RL a0 9600 Fave N& Eeg Lvl AllPub FEZ il
3 60 RL 68 11250 Pave NA Ikl Lvl AllFub Inside Gl
4 70 RL B0 Q550 Pave NA Ikl Lvl AllFub Corner Gl
5 60 RL 24 14260 Pave N& IEL Lvl AllPub FEZ xl
4] 50 RL 85 14115 Pave NA IE1 Lvl AllFub Inside Gl
7 20 RL 75 10084 Pave N& Eeg Lvl AllPub Inside il
g 60 RL Ma 10382 Pave N& IEL Lvl AllPub Corner il
9 50 RM 51 6120 Fave N& Eeg Lvl AllPub Inside il

10 190 RL 50 7420 Fave N& Eeg Lvl AllPub Corner il
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Numerical fentures correlation with the sale price

T
CooDoH
olNaMHO

s’;ng‘ﬂl: mmmmmm :555!-1-2-25 L L £ = £ 8 5 ¥ 2 0

§3g32 tﬁiEzzgéggEEEEEEQ§EE§E§E§3§§

= £ 3 = % = = = =a <2 © ] £ a £ %

B £ & 2 £ % 335 % = o & a t::i!i L.

ggééiﬁ553"5%GEEE!EEE§EEE§§§§§ 3
s =2

" QOverallQual” : EEMMEESE T mE
" GrLivArea" : EENZEYEIE






1. ERNEMT
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c=whole.dropna(thresh=len(whole)*©.9, axis=1)
print( 'We dropped ',whole.shape[1]-c.shape[1], ' features in the combined set’)

We dropped 6 features in the Missing values average per column
2. HEETRISRBAIABRCELLE | L
bllna = (c.isnull().sum() / len(q ===t

Functional m

allna = allna.drop(allnalallna =7 smrsrman =
plt * ‘FlgUPE{FlgSiEE={12, E) ) Mar:?fi‘r]:i:g -_

allna.plot.barh(color="purple’) |omimme —e——
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plt.title( 'Missing values averagy,, o m———
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c[ "GarageYrBlt' ]=c["GarageYrBlt"].fi1llna(1980)
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Electrical']=c[ 'Electrical’].fillna(method="tfill") n
SaleType']=c[ 'saleType’].fillna(method="ffill") E-:R ﬂiﬁ ﬁi Eﬁﬁ None

KitchenQual' ]=c[ 'KitchenQual"'].fillna(method="ff1ill")
Exteriorlst']=c[ 'Exteriorist’].fillna(method="ff111")
Exterior2nd']=c[ 'Exterior2nd’].fillna(method="ffill")
Functional']=c[ 'Functional'].fillna(method="ff1l1l1")
Utilities']=c['Utilities'].fillna(method="ff111")
MsZoning' ]=c[ 'MSZoning'].fillna(method="+fill")
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TWO var = 'GrlLivArea'

train.plot.scatter(x=var, y='SalePrice’', ylim=(©,800008));
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EST A TE train = train.drop(train[(train[ 'GrLivArea’]>4000) & (train['salePrice’]<300000)].1index)
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print( "Number of features in the whole data :', c.shape[1])

cl = c.select dtypes(exclude=[ "object'])
print( Shape ot 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’,
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prepro_ y = MinMaxScaler()
prepro_y.fit(mat y)

prepro = MinMaxScaler()
prepro.fit(mat train)

prepro_test = MinMaxScaler()
prepro_test.fit(mat new)

#ErarrayEZEiEgidatatrame

train = pd.DataFrame(prepro.transform(mat train),columns
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MSSubClass LotArea OverallQual OverallCond 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
= col train)
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1. EERFEIREU - NSEERSEIRU

feature cols =

cEL e B TR

[tf.contrib.layers.real valued column(k) for k in FEATURES]

2.
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x_train, x test, y train, y test = train_test split(training set[FEATURES]

» prediction_set, test_size=8.33, random_state=42 le-
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3. Ex[O|EFas

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

activation fn = tf.nn.relu, hidden units=[266, 16, 56, 25, 12])

. activation function: Relu

- 5 hidden layers with repsectly 200, 100, 50, 25 and 12 units
. optimizer: Adagrad (default)

4. HEEG)| AR
- ZEFEIinput function (BAHEEFIRHNERIER)

def input fn(data set, pred = False): feature_cols : d|Ct|Onary ’
if pred == False: S .
feature cols = {k: tf.constant(data set[k].values) for k in FEATURES} key . LLI’T_]"ESZ E'(]%—T—
labels = tf.constant(data set[LABEL].values) L — s s
return feature cols, labels Value . F:E\:%E“TE_\E(JEAQL

if pred == True:

feature cols = {k: tf.constant(data _set[k].values) for k in FEATURES}
return feature cols
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regressor. fit(iaput_fnzlamhda input fn(training set), steps=2000)

6. TRIELFIMH

ev = regressn.r.Evaluate{input_Fnzlamhda: input fn(testing set), steps=1)

Final Loss on the testing set: |8.801301




bt i bt

U_

\:IZFU d _

1) Activation function: Leaky Relu Loss: 0.001061

regressor = tf.contrib.learn.DNNRegressor(feature columns=feature cols,
activation fn = tf.nn.IE»sll-q,f_r‘eluJ hidden units=[268, 100, 50, 25, 12])

2) Activation function: Elu (Exponential Linear Unit)  Loss: 0.001328

regressoﬁ = tF.cnntPib.learn.DMNRégressor{Feature_cnlumns=¥eature cols,
activation fn = tf.nn.elu] hidden units=[26@, 160, 50, 25, 12])
R[z]:{ z z}{]}

a.(e®-1) z<=0

ELU activation function (a=1)




3) TNAERRIBYAFEL - activation function: Leaky Relu
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for categorical feature in FEATURES CAT:
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sparse_column = tf.contrib.layers.sparse column_with_hash_bucket(categorical feature, hash_bucket size=10680)

o TEZFMinput function

def 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=[[1, @] for i in range(data_set[k].size)], values = data_set[k].values, dense shape = [data_set[k].size,

# 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

1]) for k in FEATURES_CAT}
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— one hidden layer with 1000 units

regressor = tf.contrib.learn.DNNRegressor(feature columns = engineered features,

activation fn = tf.nn.relu,

Loss: 0.001253

hidden units=[1e@@])
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Model compared without hypertuning

Shallow_1ku -
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