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Logistic regression

from sklearn.linear_model import

LogisticRegression, LogisticRegressionCV

from sklear ​n.p ​ipeline import make_p ​ipeline
from sklear ​n.m ​ode ​l_s ​ele ​ction import Strati ​fie ​‐
dKFold

from sklear ​n.p ​rep ​roc ​essing import Polyno ​mia ​lFe ​‐
atures

from sklear ​n.m ​ode ​l_s ​ele ​ction import GridSe ​archCV
# Create classifier

logit = Logist ​icR ​egr ​ess ​ion ​(so ​lve ​r=' ​lbfgs',
n_jobs=-1, random ​_st ​ate=7)
# Fit and predict right away...

logit.f ​it ​(X_ ​train, y_train)
logit.s ​co ​re( ​X_test, y_test)
#... or use cross validation for parameter tuning

## solution 1

skf = Strati ​fie ​dKF ​old ​(n_ ​spl ​its=5, shuffl ​e=True,
random ​_st ​ate=17)
c_values = np.log ​spa ​ce(-2, 3, 500)
grid_logit = Logist ​icR ​egr ​ess ​ion ​CV( ​Cs= ​c_v ​alues,
cv=skf, verbose=1, n_jobs=-1)

grid_l ​ogi ​t.f ​it( ​X_poly, y)
## solution 2

param_ ​gri ​d_logit = {'logi ​sti ​cre ​gre ​ssi ​on__C':
np.log ​spa ​ce(-5, 0, 6)}
grid_logit = GridSe ​arc ​hCV ​(logit, param_ ​gri ​d_l ​ogit,
return ​_tr ​ain ​_sc ​ore ​=True, cv=3, n_jobs=-1)
grid_l ​ogi ​t.f ​it( ​tex ​t_t ​rain, y_train)
# Check accuracy and model parameters

logit.s ​co ​re( ​X_test, y_test)
grid_l ​ogi ​t.b ​est ​_pa ​rams_, grid_l ​ogi ​t.b ​est ​_score_
# Complexify the model for in case of non-linear

boundaries

poly = Polyno ​mia ​lFe ​atu ​res ​(de ​gre ​e=[ ​1-7])
X_poly = poly.f ​it_ ​tra ​nsf ​orm(X)
# Special case of text processing

## for CV

## for some reason n_jobs > 1 won't work with

GridSe ​arc ​hCV's n_jobs > 1
text_p ​ipe ​_logit = make_p ​ipe ​lin ​e(C ​oun ​tVe ​cto ​riz ​er(),
Logist ​icR ​egr ​ess ​ion ​(so ​lve ​r=' ​lbfgs', n_jobs=1,
random ​_st ​ate=7))

 

Logistic regression (cont)

## then classical GridSe ​archCV with text_p ​ipe ​‐
_logit

Decision Trees

from sklearn import

DecisionTreeClassifier/Regressor

from sklear ​n.m ​ode ​l_s ​ele ​ction import GridSe ​archCV,
cross_ ​val ​_score
from sklear ​n.m ​etrics import accura ​cy_ ​score
from sklear ​n.tree import export ​_gr ​aphviz
import pydotplus #pip install pydotplus

# Create classifier

tree = Decisi ​onT ​ree ​Cla ​ssi ​fie ​r(c ​rit ​eri ​on= ​'giny',
splitt ​er= ​'best', max_de ​pth ​=None, min_sa ​mpl ​e_l ​eaf=,
random ​_state = , ...)
# Fit and predict right away...

tree.f ​it( ​X_t ​rain, y_train)
pred_h ​oldout = tree.p ​red ​ict ​(X_ ​hol ​dout)
# ... or use cross validation for parameter tuning

tree_p ​arams = {'max_ ​depth': range( ​1,11),
 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​'ma ​x_f ​eat ​ures': range( ​4,19)}
tree_grid = GridSe ​arc ​hCV ​(tree, tree_p ​arams, cv=5,
n_jobs=-1, verbos ​e=True)
tree_g ​rid.fi ​t(X ​_train, y_train)
pred_h ​oldout = tree_g ​rid.pr ​edi ​ct( ​X_h ​oldout)
# Check accuracy and model parameters

accura ​cy_ ​sco ​re( ​y_h ​oldout, pred_h ​oldout)
tree_g ​rid.be ​st_ ​par ​ams_, tree_g ​rid.be ​st_ ​score_
# Export Decision Tree as png

tree_str = export ​_gr ​aph ​viz ​(tree, featur ​e_n ​ame ​s=
[ ​fe ​atu ​re_ ​nam ​es], filled ​=True, out_fi ​le= ​None)
graph = pydotp ​lus.gr ​aph ​_fr ​om_ ​dot ​_da ​ta( ​tre ​e_str)
graph.w ​ri ​te_ ​png ​(f ​ile)
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Unsupe ​rvised Learning

# KMeans

from sklear ​n.c ​luster import KMeans
kmeans = KMeans ​(n_ ​clu ​ste ​rs=k, random ​_st ​ate=1)
kmeans.fit(X)

kmeans.la ​bels_
## elbow method to choose the the number of

clusters

inertia = []

for k in range(1, 8):

 ​ ​ ​ ​kmeans = KMeans ​(n_ ​clu ​ste ​rs=k, random ​_st ​ate ​‐
=1).fit(X)

 ​ ​ ​ ​ine ​rti ​a.a ​ppe ​nd( ​np.s ​qr ​t(k ​mea ​ns.i ​ne ​rtia_))
# Accuracy measures

## Needing observ ​ations' true labels, scaled
### ARI

ari = metric ​s.a ​dju ​ste ​d_r ​and ​_sc ​ore ​(tr ​ue_ ​labels,
predic ​ted ​_la ​bels)
### AMI

ami = metric ​s.a ​dju ​ste ​d_m ​utu ​al_ ​inf ​o_s ​cor ​e(t ​rue ​_la ​‐
bels, predic ​ted ​_la ​bels,
 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​‐
ave ​rag ​e_m ​eth ​od= ​'ar ​ith ​metic')
## Needing observ ​ations' true labels, not scaled
### Homogenity

h = metric ​s.h ​omo ​gen ​eit ​y_s ​core(y, algo.l ​abels_)
### Comple ​teness
c = metric ​s.c ​omp ​let ​ene ​ss_ ​sco ​re(y, algo.l ​abels_)
### V-measure

v = metric ​s.v ​_me ​asu ​re_ ​sco ​re(y, algo.l ​abels_)
##

### Silhouette

s = metric ​s.s ​ilh ​oue ​tte ​_sc ​ore(X, algo.l ​abels_)

 

Subsam ​pling, cross- ​val ​ida ​tion, pipelines

 

k Nearest Neighboors

from sklearn.neighbors import KNeighborsClassifier

from sklear ​n.p ​rep ​roc ​essing import Standa ​rdS ​caler
from sklear ​n.p ​ipeline import Pipeline
from sklear ​n.m ​ode ​l_s ​ele ​ction import GridSe ​archCV,
cross_ ​val ​_score
from sklear ​n.m ​etrics import accura ​cy_ ​score
# Create classifier

knn = KNeigh ​bor ​sCl ​ass ​ifi ​er( ​n_n ​eig ​hbo ​rs=10)
# Scale the features

scaler = Standa ​rdS ​caler()
X_trai ​n_s ​caled = scaler.fi ​t_t ​ran ​sfo ​rm( ​X_t ​rain)
X_hold ​out ​_scaled = scaler.tr ​ans ​for ​m(X ​_ho ​ldout)
# Fit and predict right away...

knn.fi ​t(X ​_tr ​ain ​_sc ​aled, y_train)
knn_pred = knn.pr ​edi ​ct( ​X_h ​old ​out ​_sc ​aled)
# ... or use cross validation to tune parameter

knn_pipe = Pipeli ​ne( ​[(' ​sca ​ler', Standa ​rdS ​cal ​er()),
('knn', KNeigh ​bor ​sCl ​ass ​ifi ​er( ​n_j ​obs ​=-1))])
knn_params = {'knn_ ​_n_ ​nei ​ghb ​ors': range(1, 10)}
knn_grid = GridSe ​arc ​hCV ​(kn ​n_pipe, knn_pa ​rams,
cv=5, n_jobs=-1, verbos ​e=True)
knn_gr ​id.f ​it ​(X_ ​train, y_train)
knn_pred = knn_gr ​id.p ​re ​dic ​t(X ​_ho ​ldo ​ut_ ​scaled)
# Check accuracy and model parameters

accura ​cy_ ​sco ​re( ​y_h ​oldout, knn_pred)
knn_gr ​id.b ​es ​t_p ​arams_, knn_gr ​id.b ​es ​t_s ​core_

Random Forests

from sklearn.ensemble import

RandomForestRegressor/Classifier

# if big problems of overfit, import ExtraT ​ree ​sRe ​‐
gre ​sso ​r/C ​las ​sifier
from sklear ​n.m ​ode ​l_s ​ele ​ction import cross_ ​val ​‐
_score, Strati ​fie ​dKFold, GridSe ​archCV
from sklear ​n.m ​etrics import accura ​cy_ ​score
# Create classifier
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Random Forests (cont)

rf = Random ​For ​est ​Reg ​res ​sor ​(n_ ​est ​ima ​tor ​s=100,
criter ​ion ​='g ​ini', max_fe ​atu ​res=, min_sa ​mpl ​es_ ​‐
leaf=, max_de ​pth=, njob=-1, random ​_st ​ate=42,
oob_sc ​ore ​=True)
## n_esti ​mators — the number of trees in the
forest.

## max_fe ​atures: m features chosen in p for each
node. For classi ​fic ​ation sqrt(d), for regression
d/3.

## min_sa ​mpl ​es_ ​leaf: minimal number of samples in
a leaf. For min_sa ​mples 1, for regression 5.
# Fit and predict right away...

rf.fit ​(X_ ​train, y_train)
y_test = rf.pre ​dic ​t(X ​_test)
# ... or use cross- ​val ​idation for parameter tuning
skf = Strati ​fie ​dKF ​old ​(n_ ​spl ​its=5, shuffl ​e=True,
random ​_st ​ate=42)
parameters = {'max_ ​fea ​tures': [4, 7, 10, 13],
'min_s ​amp ​les ​_leaf': [1, 3, 5, 7], 'max_d ​epth':
[5,10, ​15,20]}
rfc = Random ​For ​est ​Cla ​ssi ​fie ​r(n ​_es ​tim ​ato ​rs=100,
random ​_st ​ate=42, n_jobs=-1, oob_sc ​ore ​=True)
gcv = GridSe ​arc ​hCV ​(rfc, parame ​ters, n_jobs=-1,
cv=skf, verbose=1)

gcv.fit(X, y)

## for n_esti ​mator, also consider checking test
score as a function of nb of trees [0, 1000]

# Check accuracy and model parameters

results = rfc.sc ​ore ​(X_ ​test, y_test)
gcv.be ​st_ ​est ​ima ​tor_, gcv.be ​st_ ​score_
# Determine variable importance

import ​ances = forest.fe ​atu ​re_ ​imp ​ort ​ances_
indices = np.arg ​sor ​t(i ​mpo ​rta ​nce ​s)[ ​::-1]
num_to ​_plot = 10
## don't forget to link indices to variable's name

bars = plt.ba ​r(r ​ang ​e(n ​um_ ​to_ ​plot), import ​anc ​es[ ​‐
ind ​ice ​s[: ​num ​_to ​_pl ​ot]], align= ​" ​cen ​ter ​")

 

A word about bootstrap and bagging
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