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In [1]:

import pandas as pd
from sklearn.model_selection import ParameterGrid, KFold

from sklearn.neighbors import KNeighborsClassifier
from sklearn.tree import DecisionTreeClassifier
from sklearn.ensemble import RandomForestClassifier
from sklearn.neural_network import MLPClassifier

from sklearn.metrics import =

# from functools import partial

import numpy as np

import warnings
warnings.filterwarnings(action="ignore")
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In [2]:

class MyAutoML1:
# MAX - A8 20| SF=HE
def __init__(self,

exclude_models=[], # M2 24
seed=None,

cv=5, # uUxEs 20
scoring="accuracy", # "WIIXNE X &

summar ize_scor ing="mean",
ear ly_stopping=False, # XD =
ear ly_stopping_criteria=0.1, # =J| && J|I&

# self.exclude_models &9
model_set = {"KNN", "DT", "RF"} # SN 24
self.exclude_models = exclude_models

# self.seed &2
self.seed = seed

# self.cv 82 - WXHES 20 =
self.cv = cv

# self.scoring &2 - HIIXI=E X &
scoring_dict = {
"accuracy": accuracy_score,
"precision": precision_score,
"recall": recall_score,
"f1": f1_score
}

self.scoring = scoring_dict[scoring]

# self.summarize_scoring &2
summar ize_scor ing_dict = {"mean": np.mean, "max': np.max, 'min": np.min}
self.summarize_scoring = summarize_scoring_dict[summarize_scoring]

# X =2 XNE

self.early_stopping = early_stopping

# XJ B8 24 NE

self.early_stopping_criteria = early_stopping_criteria

#H stS HIME - fit
def fit(self, X, y):
# Aed2S 8ol =, X, yo g2 XE
if isinstance(X, pd.DataFrame):
X = X.values
elif isinstance(X, list) or isinstance(X, tuple):
X = np.array(X)
if isinstance(y, pd.Series):
y = y.values
elif isinstance(y, list) or isinstance(y, tuple):
y = np.array(y)

# KEZ2E 0|2 2 mi2tole Ho
KNN_grid = ParameterGrid(

{"n_neighbors": [3, 5, 7, 9, 11], "metric": ["euclidean", "manhattan"]}
)

# A 2E Egl 2 - Hietile Ho
OT_grid = ParameterGrid(
{"max_depth": [3, 5, 7, 9], "min_samples_split": [2, 5, 10]}



)

# g HEYAE DY - Oietolge Ee

RFR_grid = ParameterGrid(

{
"n_estimators": [50, 100, 200],
"max_depth": [2, 3, 4],
"max_features": [0.2, 0.4, 0.6, 0.8, 1.0],
}

)

# 8AM Lt0le &2

grid = {
KNeighborsClassifier: kNN_grid,
DecisionTreeClassifier: DT_grid,
RandomForestClassifier: RFR_grid

}

# 2l& A X AlZ
best_score = 0
self.leaderboard = []

# Dol g
L——=22=2 wv /M

for model_func in grid.keys():

-~

# 20| M2 R0l YeH S, o iy 2ol metilg gt=
if model_func in self.exclude_models:
continue
for params in grid[model_func]:
if model_func !'= KNeighborsClassifier:
params['random_state"] = self.seed
kf = KFold(n_splits=self.cv, shuffle=True, random_state=self.seed)
fold_score_list = []
# XJ| E2E ol= &R
if self.early_stopping:
for train_index, test_index in kf.split(X):
X_train, X_test = X[train_index], X[test_index]
y_train, y_test = y[train_index], y[test_index]
mode! = model_func(**params).fit(X_train, y_train)
y_pred = model.predict(X_test)
fold_score = self.scoring(y_test, y_pred)
fold_score_list.append(fold_score)
# X2 =2 TAH =}
if fold_score < best_score » (1 — self.early_stopping_criteria):
break
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# XJ BSFE
else:
for train_index, test_index in kf.split(X):
X_train, X_test = X[train_index], X[test_index]
y_train, y_test = y[train_index], y[test_index]
mode! = model_func(**params).fit(X_train, y_train)
y_pred = model.predict(X_test)
fold_score = self.scoring(y_test, y_pred)
fold_score_list.append(fold_score)
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# SMA 22 =109 got 2 2IHEE HU0lE
score = self.summarize_scoring(fold_score_list)
if score > best_score:

best_score = score



best_model_func = model_func
best_params = params
self.leaderboard.append([model_func, params, score])

self.model = best_model_func(*xbest_params).fit(X, vy)

# 224 2IHE2EN MNE
self.leaderboard = pd.DataFrame(self.leaderboard,
COlUmnS:[H_‘_T]_%”, HEl’al’DlE u’ Hg_ﬁ\_u])

#H 0= - predict HAE
def predict(self, X):
return self.model.predict(X)

## show_leaderboard A=
def show_leaderboard(self):
return self.leaderboard
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In [3]:

from sklearn.datasets import load_breast_cancer

In [4]:

cancer = load_breast_cancer ()

cancer_df = pd.DataFrame(cancer.data, columns=cancer .feature_names)
cancer_df['y'] = cancer.target
cancer_df .head()

Out[4]:
mean
mean mean mean mean mean mean mean mear
. . . concave
radius texture perimeter area smoothness compactness concavity points symmetry
0 17.99 10.38 122.80 1001.0 0.11840 0.27760 0.3001 0.14710 0.241¢
1 20.57 17.77 132.90 1326.0 0.08474 0.07864 0.0869 0.07017 0.181:
2 19.69 21.25 130.00 1203.0 0.10960 0.15990 0.1974  0.12790 0.206¢
3 1142 20.38 77.58 386.1 0.14250 0.28390 0.2414  0.10520 0.259i
4 20.29 14.34 135.10 1297.0 0.10030 0.13280 0.1980 0.10430 0.180¢

5 rows x 31 columns



In [5]:
# OO =227

X = cancer_df.drop('y', axis = 1)

y = cancer_df['y"']
In [6]:
%%t ime

aml = MyAutoML1()

aml . fit(X, y)
Wall time: 48.4 s
In [7]:

result = aml.show_leaderboard()
display(result.sort_values(by =

X AN

, ascending = False))

o T

2 nt2to| g A
<class {'max_depth': 4, 'max_features": 0.2,

54 'sklearn.ensemble._forest.RandomForestC... 'n_estim... 0.961372
<class {'max_depth'": 3, 'max_features": 0.6,

45 'sklearn.ensemble._forest.RandomForestC... 'n_estim... 0.961341
<class {'max_depth'": 4, 'max_features': 0.4,

56 'sklearn.ensemble._forest.RandomForestC... 'n_estim... 0.961310
<class {'max_depth": 4, 'max_features": 0.4,

55 'sklearn.ensemble._forest.RandomForestC... 'n_estim... 0.959556
<class {'max_depth'": 4, 'max_features': 0.4,

57 'sklearn.ensemble._forest.RandomForestC... 'n_estim... 0.959540
12 ' . <class {'max_depth": 3, mm_samples_sph't: 10, 0.922652
sklearn.tree._classes.DecisionTreeClas... ran...

18 ' . <class {'max_depth" 7, mln_samples_sph't: 10, 0.919190
sklearn.tree._classes.DecisionTreeClas... ran...

17 ' . <class {'max_depth": 7, mln_samples_s:pllt: 5, 0.915588
sklearn.tree._classes.DecisionTreeClas... rand...

21 ' . <class {'max_depth": 9, mln_samples_sph't: 10, 0.912172
sklearn.tree._classes.DecisionTreeClas... ran...

20 <class {'max_depth": 9, 'min_samples_split" 5, 0.906816

'sklearn.tree._classes.DecisionTreeClas...

67 rows x 3 columns

def __init__(
self,
exclude_models=[],
seed=None,
cv=b,
scor ing="accuracy",

# M2 24

rand...



summar ize_scor ing="mean",
ear ly_stopping=False,
ear ly_stopping_criteria=0.1,

WILI|Z0 £7| 58 THSOLE S, seedBtS WS £ 0|30 Hol.

In [8]:

aml = MyAutoML1(scoring="'f1", early_stopping=True, seed=2022)
aml.fit(X, y)

result = aml.show_leaderboard()

result.columns

Out[8]:

Index(['2<"', 'mi2tOIE ", "&<"], dtype='object")

In [9]:

display(result.sort_values(by = "&=", ascending = False))

L=b mtapolg =
<class {'max_depth'": 4, 'max_features': 0.6,

58 'sklearn.ensemble._forest.RandomForestC... 'n_estim... 0.966958
<class {'max_depth'": 4, 'max_features': 0.4,

55 'sklearn.ensemble._forest.RandomForestC... 'n_estim... 0.965332
<class {'max_depth'": 4, 'max_features': 0.4,

57 'sklearn.ensemble._forest.RandomForestC... 'n_estim... 0.965193
<class {'max_depth'": 4, 'max_features': 0.8,

61 'sklearn.ensemble._forest.RandomForestC... 'n_estim... 0.964033
<class {'max_depth'": 4, 'max_features': 0.6,

59 'sklearn.ensemble._forest.RandomForestC... 'n_estim... 0.963952
15 ' . <class {'max_depth": 5, mln_samples_sph't: 10, 0.939285
sklearn.tree._classes.DecisionTreeClas... ran...

17 ' . <class {'max_depth": 7, m|n_samples_s:pllt: 5, 0.936190
sklearn.tree._classes.DecisionTreeClas... rand...

21 ' . <class {'max_depth": 9, mln_samples_spll't: 10, 0.936190
sklearn.tree._classes.DecisionTreeClas... ran...

19 ' . <class {'max_depth": 9, mln_samples_s:pllt: 2, 0.935019
sklearn.tree._classes.DecisionTreeClas... rand...

20 ' . <class {'max_depth": 9, m|n_samples_slpllt: 5, 0.934753
sklearn.tree._classes.DecisionTreeClas... rand...

67 rows x 3 columns

In [10]:

result.to_excel ("result_f1_score.xlsx", index=False)
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