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def sigmoid_f(x, a=-1, b=0):
return 1.0 /7 (1.0 + np.exp(a*x+b))

X = np.linspace(-5,5)

plt.plot(x, sigmoid_f(x))
plt.plot(x, sigmoid_f(x, a=-2))
plt.plot(x, sigmoid_f(x, a=-0.5))
plt.plot(x, sigmoid_f(x, b=1))
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1.1.11. Logistic regression

Logistic regression, despite its name, is a linear model for classification rather than regression. Logistic regression is also
known in the literature as logit regression, maximum-entropy classification (MaxEnt) or the log-linear classifier. In this
model, the probabilities describing the possible outcomes of a single trial are modeled using a logistic function.

The implementation of logistic regression in scikit-learn can be accessed from class LogisticRegression . This
implementation can fit binary, One-vs- Rest, or multinomial logistic regression with optional L2 or L1 regularization.

As an optimization problem, binary class L2 penalized logistic regression minimizes the following cost function:
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http:/ /scikit-learn.org/stable / modules/linear_model.html#logistic-regression
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1 from sklearn.linear_model import LogisticRegression
2 clf = LogisticRegression()

3 clf.fit(X,)y)
LogisticRegression(C=1.0, class_weight=None, dual=False, fit_intercept=True,
intercept_scaling=1, max_iter=100, multi_class="ovr', n_jobs=1, 1 clf.coef_
penalty='12', random_state=None, solver='liblinear’, tol=0.0001,
verbose=0, warm_start=Fa|se) arraY([['1 40943548, 2.9871 2545]])

1 from sklearn.linear_model import LogisticRegressionCV
2 clf_cv = LogisticRegressionCV()
3 clf_cv.fit(X,y)

LogisticRegressionCV(Cs=10, class_weight=None, cv=None, dual=False,

fit_intercept=True, intercept_scaling=1.0, max_iter=100, 1 clf_cv.coef_
multi_class="ovr', n_jobs=1, penalty="12', random_state=None,
refit=True, scoring=None, solver="lbfgs', tol=0.0001, verbose=0) array([[0.27853061, 1.04682995]])
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1 plt.scatter(X[:,0], X[:,1], c =['g" if x else 'orange’ for x in y]) XX%’yy @D éE 5@ 121X meshgrid 72 iFIJ FH
2 plt.contourf(xx, yy ,z, alpha=0.4)

3 plt.colorb S
pit.colorbar( #pydatatext 117 ~—
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