

    
      
          
            
  
Welcome to monoboost’s documentation!

Monoboost is the first instance based classification algorithm that allows for partial monotonicity (i.e. some non-monotone features). It uses standard inequality constraints on the monotone features, and novel L1 cones to place sensible constraints on non-monotone features.

To install, simply use pip install monoboost. For full documentation you’ve come to the right place. For a brief overview, refer to the README file [https://github.com/chriswbartley/monoboost/blob/master/README.md] in the Github repository.
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Theory

The monotone classification algorithms implemented here are described in the paper paper [bartley2017]. A series of instance based rules based on inequalities in monotone features, and cone based constraints on non-monotone features, are fitted using gradient boosting. The resulting binary classifier takes the form:


\[F(\textbf{x})=sign(a_0 + \sum_{m=1}^{M}a_m f_m(\textbf{x}))\]

where each rule is based on some base point x_m and a conical constraint on the non-monotone features defined by vectors v_m and w_m, of the form:


\[f_m(\textbf{x},\textbf{z})= \textbf{1}  \big[ \textbf{x}\succeq \textbf{x}_m \: \land \: \textbf{z} \in\{\textbf{z} \mid  \textbf{w}_m^T\Delta\textbf{z} \le \textbf{v}_m^T\Delta\textbf{x}  \} \big]\]


	bartley2017

	Bartley C., Liu W., Reynolds M. (2017).





A Novel Framework for Partially Monotone Rule
Ensembles. ICDE submission, prepub, http://staffhome.ecm.uwa.edu.au/~19514733/





          

      

      

    

  

    
      
          
            
  
Monoboost Examples

Click its corresponding example.



Basic Model Fitting

Fit a basic model.


[image: ../_images/sphx_glr_basic_example_thumb.png]
How to fit a basic model










Download all examples in Python source code: auto_examples_python.zip




Download all examples in Jupyter notebooks: auto_examples_jupyter.zip





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.readthedocs.io]







          

      

      

    

  

    
      
          
            
  
How to fit a basic model


	These examples show how to fit a model using MonoBoost. There are two model

	types: MonoBoost, and MonoBoostEnsemble. MonoBoost sequentially fits
num_estimators partially monotone cone rules to the dataset using gradient
boosting. MonoBoostEnsemble fits a sequence of  MonoBoost classifiers each
of size learner_num_estimators (up to a total of num_estimators) using
gradient boosting. The advantage of MonoBoostEnsemble is to allow the added
feature of stochastic subsampling of fraction sample_fract after every
learner_num_estimators cones.





import numpy as np
import monoboost as mb
from sklearn.datasets import load_boston






Load the data

First we load the standard data source on
Boston Housing [https://www.cs.toronto.edu/~delve/data/boston/bostonDetail.html], and
convert the output from real valued (regression) to binary classification
with roughly 50-50 class distribution:

data = load_boston()
y = data['target']
X = data['data']
features = data['feature_names']








Specify the monotone features

There are 13 predictors for house price in the Boston dataset:


	CRIM - per capita crime rate by town


	ZN - proportion of residential land zoned for lots over 25,000 sq.ft.


	INDUS - proportion of non-retail business acres per town.


	CHAS - Charles River dummy variable (1 if tract bounds river; 0 otherwise)


	NOX - nitric oxides concentration (parts per 10 million)


	RM - average number of rooms per dwelling


	AGE - proportion of owner-occupied units built prior to 1940


	DIS - weighted distances to five Boston employment centres


	RAD - index of accessibility to radial highways


	TAX - full-value property-tax rate per :math:`10,000


	PTRATIO - pupil-teacher ratio by town


	B - 1000(Bk - 0.63)^2 where Bk is the proportion of blacks by town


	LSTAT - % lower status of the population





The output is MEDV - Median value of owner-occupied homes in `1000’s, but we
convert it to a binary y in +/-1 indicating whether MEDV is less than
$21(,000):




y[y< 21]=-1 # convert real output to 50-50 binary classification
y[y>=21]=+1





We suspect that the number of rooms (6. RM) and the highway
accessibility (9. RAD) would, if anything, increase the price of a house
(all other things being equal). Likewise we suspect that crime rate (1.
CRIM), distance from employment (8. DIS) and percentage of lower status
residents (13. LSTAT) would be likely to, if anything, decrease house prices.
So we have:

incr_feats=[6,9]
decr_feats=[1,8,13]








Fit a MonoBoost model

We now fit our classifier. To understand the hyperparameters, please
refer to the original paper available
here [http://staffhome.ecm.uwa.edu.au/~19514733/]:

# Specify hyperparams for model solution
vs = [0.01, 0.1, 0.2, 0.5, 1]
eta = 0.25
learner_type = 'two-sided'
num_estimators = 10
# Solve model
mb_clf = mb.MonoBoost(n_feats=X.shape[1], incr_feats=incr_feats,
                          decr_feats=decr_feats, num_estimators=num_estimators,
                          fit_algo='L2-one-class', eta=eta, vs=vs,
                          verbose=False, learner_type=learner_type)
mb_clf.fit(X, y)
# Assess the model
y_pred = mb_clf.predict(X)
acc = np.sum(y == y_pred) / len(y)








Fit a MonoBoostEnsemble model

We now fit our classifier. To understand the hyperparameters, please
refer to the original paper available
here [http://staffhome.ecm.uwa.edu.au/~19514733/]:

# Specify hyperparams for model solution
vs = [0.01, 0.1, 0.2, 0.5, 1]
eta = 0.25
learner_type = 'one-sided'
num_estimators = 10
learner_num_estimators = 2
learner_eta = 0.25
learner_v_mode = 'random'
sample_fract = 0.5
random_state = 1
standardise = True
# Solve model
mb_clf = mb.MonoBoostEnsemble(
    n_feats=X.shape[1],
    incr_feats=incr_feats,
    decr_feats=decr_feats,
    num_estimators=num_estimators,
    fit_algo='L2-one-class',
    eta=eta,
    vs=vs,
    verbose=False,
    learner_type=learner_type,
    learner_num_estimators=learner_num_estimators,
    learner_eta=learner_eta,
    learner_v_mode=learner_v_mode,
    sample_fract=sample_fract,
    random_state=random_state,
    standardise=standardise)
mb_clf.fit(X, y)
# Assess the model (MonoBoostEnsemble)
y_pred = mb_clf.predict(X)
acc = np.sum(y == y_pred) / len(y)








Final notes

In a real scenario we would use a hold out technique such as cross-validation
to tune the hyperparameters v, eta and num_estimators but this is
standard practice and not covered in these basic examples. Note that for
tuning num_estimators we can use predict(X,cum=True) because as standard
for boosting, the stagewise predictions are stored. Enjoy!

Total running time of the script: ( 0 minutes  0.000 seconds)



Download Python source code: basic_example.py




Download Jupyter notebook: basic_example.ipynb





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.readthedocs.io]







          

      

      

    

  

    
      
          
            
  
API


Classes







	MonoBoost(n_feats, incr_feats, decr_feats[, …])

	Partially Monotone Boosting classifier



	MonoBoostEnsemble(n_feats, incr_feats, …)

	Partially Monotone Boosting classifier ensemble









Functions










None







          

      

      

    

  

    
      
          
            
  
monoboost.MonoBoost


	
class monoboost.MonoBoost(n_feats, incr_feats, decr_feats, num_estimators=10, fit_algo='L2-one-class', eta=1.0, vs=[0.001, 0.1, 0.25, 0.5, 1], verbose=False, hp_reg=None, hp_reg_c=None, incomp_pred_type='default', learner_type='one-sided', random_state=None, standardise=True)

	
	Partially Monotone Boosting classifier

	var





Attributes







	eg_attr: list of DecisionTreeClassifier

	The collection of fitted sub-estimators.






Methods







	fit(X, y)

	Fits one hyperplane per non-monotone feature Parameters ———- X : array-like or sparse matrix of shape = [n_samples, n_features]     The training input samples.



	fit_cache(X, y, svm_vs)

	



	get_deltas(X_base_pt, X, y)

	



	predict(X_pred[, cum])

	



	predict_proba(X_pred[, cum])

	Predict class or regression value for X.



	solve_hp(incr_feats, decr_feats, delta_X, v)

	



	transform(X)

	Transform dataset.







	
__hash__

	Return hash(self).






	
fit(X, y)

	Fits one hyperplane per non-monotone feature
Parameters
———-
X : array-like or sparse matrix of shape = [n_samples, n_features]


The training input samples. Internally, its dtype will be converted
to dtype=np.float32. If a sparse matrix is provided, it will be
converted into a sparse csc_matrix.





	yarray-like, shape = [n_samples] or [n_samples, n_outputs]

	The target values (class labels in classification, real numbers in
regression).



	feat_softening_anglesarray-like, shape = [m]

	an angle for each feature, ignored for mt feats, and used as
softening angle otherwise (in degrees)






	selfobject

	Returns self.










	
predict_proba(X_pred, cum=False)

	Predict class or regression value for X.
For a classification model, the predicted class for each sample in X is
returned. For a regression model, the predicted value based on X is
returned.
Parameters
———-
X : array-like or sparse matrix of shape = [n_samples, n_features]


The input samples. Internally, it will be converted to
dtype=np.float32 and if a sparse matrix is provided
to a sparse csr_matrix.





	cumboolean, (default=False)

	True to include predictions for all stages cumulatively.






	yarray of shape = [n_samples] or [n_samples, n_outputs]

	The predicted classes, or the predict values.










	
transform(X)

	Transform dataset.


	Parameters

	X: array-like matrix :



	Returns

	X_transformed: array-like matrix, shape=(n_samples, 1) :










	
y_maj_class_calc

	I’m the ‘x’ property.






	
y_pred_num_comp

	I’m the ‘x’ property.










Examples using monoboost.MonoBoost


[image: ../_images/sphx_glr_basic_example_thumb.png]
How to fit a basic model











          

      

      

    

  

    
      
          
            
  
monoboost.MonoBoostEnsemble


	
class monoboost.MonoBoostEnsemble(n_feats, incr_feats, decr_feats, num_estimators=100, fit_algo='L2-one-class', eta=1.0, vs=[0.001, 0.1, 0.25, 0.5, 1], verbose=False, learner_incomp_pred_type='default', learner_type='one-sided', learner_num_estimators=10, learner_eta=1.0, learner_v_mode='random', sample_fract=1.0, random_state=None, standardise=True)

	
	Partially Monotone Boosting classifier ensemble

	var





Attributes







	eg_attr: list of DecisionTreeClassifier

	The collection of fitted sub-estimators.






Methods







	fit(X, y)

	Fits one hyperplane per non-monotone feature Parameters ———- X : array-like or sparse matrix of shape = [n_samples, n_features]     The training input samples.



	get_all_learners()

	



	predict(X_pred[, cum])

	



	predict_proba(X_pred[, cum])

	Predict class or regression value for X.



	transform(X)

	Transform dataset.







	
__hash__

	Return hash(self).






	
fit(X, y)

	Fits one hyperplane per non-monotone feature
Parameters
———-
X : array-like or sparse matrix of shape = [n_samples, n_features]


The training input samples. Internally, its dtype will be converted
to dtype=np.float32. If a sparse matrix is provided, it will be
converted into a sparse csc_matrix.





	yarray-like, shape = [n_samples] or [n_samples, n_outputs]

	The target values (class labels in classification, real numbers in
regression).



	feat_softening_anglesarray-like, shape = [m]

	an angle for each feature, ignored for mt feats, and used as
softening angle otherwise (in degrees)






	selfobject

	Returns self.










	
predict_proba(X_pred, cum=False)

	Predict class or regression value for X.
For a classification model, the predicted class for each sample in X is
returned. For a regression model, the predicted value based on X is
returned.
Parameters
———-
X : array-like or sparse matrix of shape = [n_samples, n_features]


The input samples. Internally, it will be converted to
dtype=np.float32 and if a sparse matrix is provided
to a sparse csr_matrix.





	cumboolean, (default=False)

	True to include all predictions for all stages.






	yarray of shape = [n_samples] or [n_samples, n_outputs]

	The predicted classes, or the predict values.










	
transform(X)

	Transform dataset.


	Parameters

	X: array-like matrix :



	Returns

	X_transformed: array-like matrix, shape=(n_samples, 1) :










	
y_maj_class_calc

	I’m the ‘x’ property.










Examples using monoboost.MonoBoostEnsemble
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How to fit a basic model











          

      

      

    

  

    
      
          
            

Index



 _
 | F
 | M
 | P
 | T
 | Y
 


_


  	
      	__hash__ (monoboost.MonoBoost attribute)

      
        	(monoboost.MonoBoostEnsemble attribute)


      


  





F


  	
      	fit() (monoboost.MonoBoost method)

      
        	(monoboost.MonoBoostEnsemble method)


      


  





M


  	
      	MonoBoost (class in monoboost)


  

  	
      	MonoBoostEnsemble (class in monoboost)


  





P


  	
      	predict_proba() (monoboost.MonoBoost method)

      
        	(monoboost.MonoBoostEnsemble method)


      


  





T


  	
      	transform() (monoboost.MonoBoost method)

      
        	(monoboost.MonoBoostEnsemble method)


      


  





Y


  	
      	y_maj_class_calc (monoboost.MonoBoost attribute)

      
        	(monoboost.MonoBoostEnsemble attribute)


      


  

  	
      	y_pred_num_comp (monoboost.MonoBoost attribute)


  







          

      

      

    

  _static/down.png





_static/comment.png





_static/down-pressed.png





_static/git.png
git





_static/logo.png
THE UNIVERSITY OF
WESTERN AUSTRALTA





_static/file.png





_static/minus.png





_static/no_image.png





_static/broken_example.png





_static/comment-bright.png





_static/ajax-loader.gif





_static/comment-close.png





_static/plus.png





nav.xhtml

    
      Table of Contents


      
        		
          Welcome to monoboost’s documentation!
        


        		
          Theory
        


        		
          Monoboost Examples
          
            		
              Basic Model Fitting
            


          


        


        		
          API
          
            		
              Classes
              
                		
                  monoboost.MonoBoost
                


                		
                  monoboost.MonoBoostEnsemble
                


              


            


            		
              Functions
            


          


        


      


    
  

_static/up.png





_images/sphx_glr_basic_example_thumb.png





_static/up-pressed.png





