

    
      
          
            
  


Welcome to toad’s documentation!


Installation

via pip

pip install toad





via source code

python setup.py install








Tutorial

A basic tutorial is provided.
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toad.detector module

Command line tools for detecting csv data

Team: ESC

Examples

python detector.py -i xxx.csv -o report.csv


	
toad.detector.countBlank(series, blanks=[None])[source] [http://github.com/amphibian-dev/toad/blob/master/toad/detector.py#L55-L74]

	Count number and percentage of blank values in series


	Parameters

	
	series (Series) – data series


	blanks (list) – list of blank values






	Returns

	number of blanks
str: the percentage of blank values



	Return type

	number










	
toad.detector.detect(dataframe)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/detector.py#L89-L129]

	Detect data


	Parameters

	dataframe (DataFrame) – data that will be detected



	Returns

	report of detecting



	Return type

	DataFrame










	
toad.detector.getDescribe(series, percentiles=[0.25, 0.5, 0.75])[source] [http://github.com/amphibian-dev/toad/blob/master/toad/detector.py#L41-L52]

	Get describe of series


	Parameters

	
	series (Series) – data series


	percentiles – the percentiles to include in the output






	Returns

	the describe of data include mean, std, min, max and percentiles



	Return type

	Series










	
toad.detector.getTopValues(series, top=5, reverse=False)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/detector.py#L15-L38]

	Get top/bottom n values


	Parameters

	
	series (Series) – data series


	top (number) – number of top/bottom n values


	reverse (bool) – it will return bottom n values if True is given






	Returns

	Series of top/bottom n values and percentage. [‘value:percent’, None]



	Return type

	Series










	
toad.detector.isNumeric(series)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/detector.py#L77-L86]

	Check if the series’s type is numeric


	Parameters

	series (Series) – data series



	Returns

	bool













          

      

      

    

  

    
      
          
            
  


toad.merge module


	
toad.merge.ChiMerge()

	Chi-Merge


	Parameters

	
	feature (array-like) – feature to be merged


	target (array-like) – a array of target classes


	n_bins (int) – n bins will be merged into


	min_samples (number) – min sample in each group, if float, it will be the percentage of samples


	min_threshold (number) – min threshold of chi-square






	Returns

	array of split points



	Return type

	array










	
toad.merge.DTMerge()

	Merge continue


	Parameters

	
	feature (array-like) – 


	target (array-like) – target will be used to fit decision tree


	nan (number) – value will be used to fill nan


	n_bins (int) – n groups that will be merged into


	min_samples (int) – min number of samples in each leaf nodes






	Returns

	array of split points



	Return type

	array










	
toad.merge.KMeansMerge()

	Merge by KMeans


	Parameters

	
	feature (array-like) – 


	target (array-like) – target will be used to fit kmeans model


	nan (number) – value will be used to fill nan


	n_bins (int) – n groups that will be merged into


	random_state (int) – random state will be used for kmeans model






	Returns

	split points of feature



	Return type

	array










	
toad.merge.QuantileMerge()

	Merge by quantile


	Parameters

	
	feature (array-like) – 


	nan (number) – value will be used to fill nan


	n_bins (int) – n groups that will be merged into


	q (array-like) – list of percentage split points






	Returns

	split points of feature



	Return type

	array










	
toad.merge.StepMerge()

	Merge by step


	Parameters

	
	feature (array-like) – 


	nan (number) – value will be used to fill nan


	n_bins (int) – n groups that will be merged into


	clip_v (number | tuple) – min/max value of clipping


	clip_std (number | tuple) – min/max std of clipping


	clip_q (number | tuple) – min/max quantile of clipping






	Returns

	split points of feature



	Return type

	array










	
toad.merge.merge()

	merge feature into groups


	Parameters

	
	feature (array-like) – 


	target (array-like) – 


	method (str) – ‘dt’, ‘chi’, ‘quantile’, ‘step’, ‘kmeans’ - the strategy to be used to merge feature


	return_splits (bool) – if needs to return splits


	n_bins (int) – n groups that will be merged into






	Returns

	a array of merged label with the same size of feature
array: list of split points



	Return type

	array













          

      

      

    

  

    
      
          
            
  


toad.metrics module


	
toad.metrics.AIC(y_pred, y, k, llf=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/metrics.py#L117-L129]

	Akaike Information Criterion


	Parameters

	
	y_pred (array-like) – 


	y (array-like) – 


	k (int) – number of featuers


	llf (float) – result of log-likelihood function













	
toad.metrics.AUC(score, target)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/metrics.py#L185-L196]

	AUC Score


	Parameters

	
	score (array-like) – list of score or probability that the model predict


	target (array-like) – list of real target






	Returns

	auc score



	Return type

	float










	
toad.metrics.BIC(y_pred, y, k, llf=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/metrics.py#L132-L145]

	Bayesian Information Criterion


	Parameters

	
	y_pred (array-like) – 


	y (array-like) – 


	k (int) – number of featuers


	llf (float) – result of log-likelihood function













	
toad.metrics.F1(score, target, split='best', return_split=False)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/metrics.py#L148-L182]

	calculate f1 value


	Parameters

	
	score (array-like) – 


	target (array-like) – 






	Returns

	best f1 score
float: best spliter



	Return type

	float










	
toad.metrics.KS(score, target)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/metrics.py#L16-L35]

	calculate ks value


	Parameters

	
	score (array-like) – list of score or probability that the model predict


	target (array-like) – list of real target






	Returns

	the max KS value



	Return type

	float










	
toad.metrics.KS_bucket(score, target, bucket=10, method='quantile', **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/metrics.py#L38-L96]

	calculate ks value by bucket


	Parameters

	
	score (array-like) – list of score or probability that the model predict


	target (array-like) – list of real target


	bucket (int) – n groups that will bin into


	method (str) – method to bin score. quantile (default), step






	Returns

	DataFrame










	
toad.metrics.KS_by_col(df, by='feature', score='score', target='target')[source] [http://github.com/amphibian-dev/toad/blob/master/toad/metrics.py#L98-L102]

	




	
toad.metrics.MSE(y_pred, y)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/metrics.py#L111-L114]

	mean of squares due to error






	
toad.metrics.PSI(test, base, combiner=None, return_frame=False)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/metrics.py#L215-L261]

	calculate PSI


	Parameters

	
	test (array-like) – data to test PSI


	base (array-like) – base data for calculate PSI


	combiner (Combiner|list|dict) – combiner to combine data


	return_frame (bool) – if need to return frame of proportion






	Returns

	float|Series










	
toad.metrics.SSE(y_pred, y)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/metrics.py#L105-L108]

	sum of squares due to error









          

      

      

    

  

    
      
          
            
  


toad.plot module


	
toad.plot.badrate_plot(frame, x=None, target='target', by=None, freq=None, format=None, return_counts=False, return_proportion=False, return_frame=False)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/plot.py#L10-L97]

	plot for badrate


	Parameters

	
	frame (DataFrame) – 


	x (str) – column in frame that will be used as x axis


	target (str) – target column in frame


	by (str) – column in frame that will be calculated badrate by it


	freq (str) – offset aliases string by pandas
http://pandas.pydata.org/pandas-docs/stable/timeseries.html#offset-aliases


	format (str) – format string for time


	return_counts (bool) – if need return counts plot


	return_frame (bool) – if need return frame






	Returns

	badrate plot
Axes: counts plot
Axes: proportion plot
Dataframe: grouping detail data



	Return type

	Axes










	
toad.plot.bin_plot(frame, x=None, target='target', iv=True)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/plot.py#L198-L234]

	plot for bins






	
toad.plot.corr_plot(frame, figure_size=(20, 15))[source] [http://github.com/amphibian-dev/toad/blob/master/toad/plot.py#L100-L128]

	plot for correlation


	Parameters

	frame (DataFrame) – frame to draw plot



	Returns

	Axes










	
toad.plot.proportion_plot(x=None, keys=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/plot.py#L131-L170]

	plot for proportion


	Parameters

	
	x (Series|list) – series or list of series data for plot


	keys (str|list) – keys for each data






	Returns

	Axes










	
toad.plot.roc_plot(score, target)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/plot.py#L173-L195]

	plot for roc


	Parameters

	
	score (array-like) – predicted score


	target (array-like) – true target






	Returns

	Axes













          

      

      

    

  

    
      
          
            
  


toad.scorecard module


	
class toad.scorecard.ScoreCard(pdo=60, rate=2, base_odds=35, base_score=750, card=None, combiner={}, transer=None, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L29-L434]

	Bases: sklearn.base.BaseEstimator


	
bin_to_score(bins, return_sub=False)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L259-L276]

	predict score from bins






	
combine(X)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L255-L256]

	




	
export(to_frame=False, to_json=None, to_csv=None, decimal=2)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L323-L363]

	generate a scorecard object


	Parameters

	
	to_frame (bool) – return DataFrame of card


	to_json (str|IOBase) – io to write json file


	to_csv (filepath|IOBase) – file to write csv






	Returns

	dict










	
fit(X, y)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L77-L93]

	
	Parameters

	
	X (2D DataFrame) – 


	Y (array-like) – 













	
generate_card(card=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L55-L74]

	
	Parameters

	card (dict|str|IOBase) – dict of card or io to read json










	
generate_map(transer, model)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L305-L320]

	calculate score map by woe






	
predict(X, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L235-L247]

	predict score
:param X: X to predict
:type X: 2D array-like
:param return_sub: if need to return sub score, default False
:type return_sub: bool


	Returns

	predicted score
DataFrame: sub score for each feature



	Return type

	array-like










	
proba_to_score(prob)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L249-L253]

	covert probability to score






	
set_card(card)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L196-L209]

	set card dict






	
set_combiner(combiner)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L212-L218]

	set combiner






	
set_model(model)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L297-L302]

	set logistic regression model






	
set_score(map)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L221-L232]

	set score map by dict






	
testing_frame(**kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L423-L434]

	get testing frame with score


	Returns

	testing frame with score



	Return type

	DataFrame










	
woe_to_score(woe, weight=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/scorecard.py#L278-L294]

	calculate score by woe













          

      

      

    

  

    
      
          
            
  


toad.selection module


	
class toad.selection.StatsModel(estimator='ols', criterion='aic', intercept=False)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L13-L111]

	Bases: object


	
get_criterion(pre, y, k)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L79-L92]

	




	
get_estimator(name)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L24-L42]

	




	
loglikelihood(pre, y, k)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L108-L111]

	




	
p_value(t, n)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L105-L106]

	




	
stats(X, y)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L46-L77]

	




	
t_value(pre, y, X, coef)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L94-L103]

	








	
toad.selection.drop_corr(frame, target=None, threshold=0.7, by='IV', return_drop=False, exclude=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L299-L395]

	drop columns by correlation


	Parameters

	
	frame (DataFrame) – dataframe that will be used


	target (str) – target name in dataframe


	threshold (float) – drop features that has the smallest weight in each groups whose correlation is greater than threshold


	by (array-like) – weight of features that will be used to drop the features


	return_drop (bool) – if need to return features’ name who has been dropped


	exclude (array-like) – list of feature names that will not be dropped






	Returns

	selected dataframe
array: list of feature names that has been dropped



	Return type

	DataFrame










	
toad.selection.drop_empty(frame, threshold=0.9, nan=None, return_drop=False, exclude=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L225-L263]

	drop columns by empty


	Parameters

	
	frame (DataFrame) – dataframe that will be used


	threshold (number) – drop the features whose empty num is greater than threshold. if threshold is float, it will be use as percentage


	nan (any) – values will be look like empty


	return_drop (bool) – if need to return features’ name who has been dropped


	exclude (array-like) – list of feature names that will not be dropped






	Returns

	selected dataframe
array: list of feature names that has been dropped



	Return type

	DataFrame










	
toad.selection.drop_iv(frame, target='target', threshold=0.02, return_drop=False, return_iv=False, exclude=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L398-L440]

	drop columns by IV


	Parameters

	
	frame (DataFrame) – dataframe that will be used


	target (str) – target name in dataframe


	threshold (float) – drop the features whose IV is less than threshold


	return_drop (bool) – if need to return features’ name who has been dropped


	return_iv (bool) – if need to return features’ IV


	exclude (array-like) – list of feature names that will not be dropped






	Returns

	selected dataframe
array: list of feature names that has been dropped
Series: list of features’ IV



	Return type

	DataFrame










	
toad.selection.drop_var(frame, threshold=0, return_drop=False, exclude=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L266-L296]

	drop columns by variance


	Parameters

	
	frame (DataFrame) – dataframe that will be used


	threshold (float) – drop features whose variance is less than threshold


	return_drop (bool) – if need to return features’ name who has been dropped


	exclude (array-like) – list of feature names that will not be dropped






	Returns

	selected dataframe
array: list of feature names that has been dropped



	Return type

	DataFrame










	
toad.selection.drop_vif(frame, threshold=3, return_drop=False, exclude=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L443-L481]

	variance inflation factor


	Parameters

	
	frame (DataFrame) – 


	threshold (float) – drop features until all vif is less than threshold


	return_drop (bool) – if need to return features’ name who has been dropped


	exclude (array-like) – list of feature names that will not be dropped






	Returns

	selected dataframe
array: list of feature names that has been dropped



	Return type

	DataFrame










	
toad.selection.select(frame, target='target', empty=0.9, iv=0.02, corr=0.7, return_drop=False, exclude=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L484-L526]

	select features by rate of empty, iv and correlation


	Parameters

	
	frame (DataFrame) – 


	target (str) – target’s name in dataframe


	empty (number) – drop the features which empty num is greater than threshold. if threshold is float, it will be use as percentage


	iv (float) – drop the features whose IV is less than threshold


	corr (float) – drop features that has the smallest IV in each groups which correlation is greater than threshold


	return_drop (bool) – if need to return features’ name who has been dropped


	exclude (array-like) – list of feature name that will not be dropped






	Returns

	selected dataframe
dict: list of dropped feature names in each step



	Return type

	DataFrame










	
toad.selection.stepwise(frame, target='target', estimator='ols', direction='both', criterion='aic', p_enter=0.01, p_remove=0.01, p_value_enter=0.2, intercept=False, max_iter=None, return_drop=False, exclude=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/selection.py#L114-L222]

	stepwise to select features


	Parameters

	
	frame (DataFrame) – dataframe that will be use to select


	target (str) – target name in frame


	estimator (str) – model to use for stats


	direction (str) – direction of stepwise, support ‘forward’, ‘backward’ and ‘both’, suggest ‘both’


	criterion (str) – criterion to statistic model, support ‘aic’, ‘bic’


	p_enter (float) – threshold that will be used in ‘forward’ and ‘both’ to keep features


	p_remove (float) – threshold that will be used in ‘backward’ to remove features


	intercept (bool) – if have intercept


	p_value_enter (float) – threshold that will be used in ‘both’ to remove features


	max_iter (int) – maximum number of iterate


	return_drop (bool) – if need to return features’ name who has been dropped


	exclude (array-like) – list of feature names that will not be dropped






	Returns

	selected dataframe
array: list of feature names that has been dropped



	Return type

	DataFrame













          

      

      

    

  

    
      
          
            
  


toad.stats module


	
toad.stats.IV(feature, target, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L195-L211]

	get the IV of a feature


	Parameters

	
	feature (array-like) – 


	target (array-like) – 


	n_bins (int) – n groups that the feature will bin into


	method (str) – the strategy to be used to merge feature, default is ‘dt’


	() (**kwargs) – other options for merge function













	
toad.stats.VIF(frame)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L226-L247]

	calculate vif


	Parameters

	frame (ndarray|DataFrame) – 



	Returns

	Series










	
toad.stats.WOE(y_prob, n_prob)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L159-L169]

	get WOE of a group


	Parameters

	
	y_prob – the probability of grouped y in total y


	n_prob – the probability of grouped n in total n






	Returns

	woe value



	Return type

	number










	
toad.stats.badrate(target)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L214-L223]

	calculate badrate


	Parameters

	target (array-like) – target array which 1 is bad



	Returns

	float










	
toad.stats.column_quality(feature, target, name='feature', iv_only=False, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L250-L284]

	calculate quality of a feature


	Parameters

	
	feature (array-like) – 


	target (array-like) – 


	name (str) – feature’s name that will be setted in the returned Series


	iv_only (bool) – if only calculate IV






	Returns

	a list of quality with the feature’s name



	Return type

	Series










	
toad.stats.entropy(target)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L78-L91]

	get infomation entropy of a feature


	Parameters

	target (array-like) – 



	Returns

	information entropy



	Return type

	number










	
toad.stats.entropy_cond(feature, target)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L112-L136]

	get conditional entropy of a feature


	Parameters

	
	feature (array-like) – 


	target (array-like) – 






	Returns

	conditional information entropy. If feature is continuous, it will return the best entropy when the feature bins into two groups



	Return type

	number










	
toad.stats.gini(target)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L21-L33]

	get gini index of a feature


	Parameters

	target (array-like) – list of target that will be calculate gini



	Returns

	gini value



	Return type

	number










	
toad.stats.gini_cond(feature, target)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L54-L76]

	get conditional gini index of a feature


	Parameters

	
	feature (array-like) – 


	target (array-like) – 






	Returns

	conditional gini value. If feature is continuous, it will return the best gini value when the feature bins into two groups



	Return type

	number










	
toad.stats.probability(target, mask=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L139-L156]

	get probability of target by mask






	
toad.stats.quality(dataframe, target='target', iv_only=False, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/stats.py#L287-L316]

	get quality of features in data


	Parameters

	
	dataframe (DataFrame) – dataframe that will be calculate quality


	target (str) – the target’s name in dataframe


	iv_only (bool) – if only calculate IV






	Returns

	quality of features with the features’ name as row name



	Return type

	DataFrame













          

      

      

    

  

    
      
          
            
  


toad.transform module


	
class toad.transform.Combiner[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L168-L422]

	Bases: sklearn.base.TransformerMixin

Combiner for merge data


	
dtypes

	get the dtypes which is combiner used


	Returns

	(str|dict)










	
export(format=False)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L376-L401]

	export combine rules for score card


	Parameters

	
	format (bool) – if True, bins will be replace with string label for values


	to_json (str|IOBase) – io to write json file






	Returns

	dict










	
fit(X, y=None, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L176-L202]

	fit combiner


	Parameters

	
	X (DataFrame|array-like) – features to be combined


	y (str|array-like) – target data or name of target in X


	method (str) – the strategy to be used to merge X, same as .merge, default is chi


	n_bins (int) – counts of bins will be combined






	Returns

	self










	
set_rules(map, reset=False)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L331-L351]

	set rules for combiner


	Parameters

	
	map (dict|array-like) – map of splits


	reset (bool) – if need to reset combiner






	Returns

	self










	
transform(X, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L239-L257]

	transform X by combiner


	Parameters

	
	X (DataFrame|array-like) – features to be transformed


	labels (bool) – if need to use labels for resulting bins, False by default






	Returns

	array-like














	
class toad.transform.GBDTTransformer[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L428-L475]

	Bases: sklearn.base.TransformerMixin

GBDT transformer


	
fit(X, y, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L436-L459]

	fit GBDT transformer


	Parameters

	
	X (DataFrame|array-like) – 


	y (str|array-like) – 


	select_dtypes (str|numpy.dtypes) – ‘object’, ‘number’ etc. only selected dtypes will be transform,













	
transform(X)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L462-L475]

	transform woe


	Parameters

	
	X (DataFrame|array-like) – 


	default (str) – ‘min’(default), ‘max’ - the strategy to be used for unknown group






	Returns

	array-like














	
class toad.transform.WOETransformer[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L56-L164]

	Bases: sklearn.base.TransformerMixin

WOE transformer


	
export()[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L155-L164]

	




	
fit(X, y, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L64-L88]

	fit WOE transformer


	Parameters

	
	X (DataFrame|array-like) – 


	y (str|array-like) – 


	select_dtypes (str|numpy.dtypes) – ‘object’, ‘number’ etc. only selected dtypes will be transform,













	
transform(X, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L105-L123]

	transform woe


	Parameters

	
	X (DataFrame|array-like) – 


	default (str) – ‘min’(default), ‘max’ - the strategy to be used for unknown group






	Returns

	array-like














	
toad.transform.support_exclude(fn)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L31-L39]

	




	
toad.transform.support_save_to_json(fn)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L42-L52]

	




	
toad.transform.support_select_dtypes(fn)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/transform.py#L19-L28]

	







          

      

      

    

  

    
      
          
            
  


toad.utils module


	
class toad.utils.Parallel[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L26-L52]

	Bases: object


	
apply(func, args=(), kwargs={})[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L37-L43]

	




	
join()[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L45-L52]

	








	
toad.utils.bin_by_splits(feature, splits)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L122-L126]

	Bin feature by split points






	
toad.utils.bin_to_number(reg=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L344-L364]

	
	Returns

	func(string) -> number



	Return type

	function










	
toad.utils.clip(series, value=None, std=None, quantile=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L271-L305]

	clip series


	Parameters

	
	series (array-like) – series need to be clipped


	value (number | tuple) – min/max value of clipping


	std (number | tuple) – min/max std of clipping


	quantile (number | tuple) – min/max quantile of clipping













	
toad.utils.diff_time(base, target, format=None, time='day')[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L315-L327]

	




	
toad.utils.diff_time_frame(base, frame, format=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L330-L341]

	




	
toad.utils.feature_splits(feature, target)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L129-L149]

	find posibility spilt points






	
toad.utils.fillna(feature, by=-1)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L112-L120]

	




	
toad.utils.generate_str(size=6, chars='ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789')[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L208-L209]

	




	
toad.utils.generate_target(size, rate=0.5, weight=None, reverse=False)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L367-L393]

	generate target for reject inference


	Parameters

	
	size (int) – size of target


	rate (float) – rate of ‘1’ in target


	weight (array-like) – weight of ‘1’ to generate target


	reverse (bool) – if need reverse weight






	Returns

	array










	
toad.utils.get_dummies(dataframe, exclude=None, binary_drop=False, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L396-L420]

	get dummies






	
toad.utils.has_nan(arr)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L71-L72]

	




	
toad.utils.inter_feature(feature, splits)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L169-L175]

	




	
toad.utils.is_continuous(series)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L178-L184]

	




	
toad.utils.iter_df(dataframe, feature, target, splits)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L152-L166]

	iterate dataframe by split points


	Returns

	iterator (df, splitter)










	
toad.utils.np_count(arr, value, default=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L56-L62]

	




	
toad.utils.np_unique(arr, **kwargs)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L75-L89]

	




	
toad.utils.read_json(file)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L257-L266]

	read json file






	
toad.utils.save_json(contents, file, indent=4)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L243-L254]

	save json file


	Parameters

	
	contents (dict) – contents to save


	file (str|IOBase) – file to save













	
toad.utils.split_target(frame, target)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L188-L198]

	




	
toad.utils.support_dataframe(require_target=True)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L212-L240]

	decorator for supporting dataframe






	
toad.utils.to_ndarray(s, dtype=None)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L92-L109]

	




	
toad.utils.unpack_tuple(x)[source] [http://github.com/amphibian-dev/toad/blob/master/toad/utils.py#L201-L205]
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### A complete tutorial

In addition to the functions introduced in the basic tutorial, toad provides rather comprehensive toolkit to the entire modelling procedure. As a project initially incubated within a fintech firm, the applicability and reliability has been verified.

This tutorial will demonstrate the applicabilty of toad according to different modelling procedure or scenario.

1. Fine tuning bins

2. Model validation

3. Feature selection


[1]:






import pandas as pd
import numpy as np
from sklearn.linear_model import LogisticRegression
from sklearn.model_selection import train_test_split

import toad








0. Prepare demo data


[2]:






data = pd.read_csv('germancredit.csv')
data.replace({'good':0,'bad':1},inplace=True) # replace target as 0, 1.

Xtr,Xts,Ytr,Yts = train_test_split(data.drop('creditability',axis=1),data['creditability'],test_size=0.25,random_state=450)
data_tr = pd.concat([Xtr,Ytr],axis=1)
data_tr['type'] = 'train' # A new feature to indicate test/training sample
data_ts = pd.concat([Xts,Yts],axis=1)
data_ts['type'] = 'test'

# The training set will be used for modelling and the test set will only be used for validation.

print(data_tr.shape)
#print(data_tr.head())













(750, 22)









### 1. Fine tune bins

Tuning bins is a common and very important practice in industry modelling. The quality of bins accounts for both preditability and stability. In the following, we will introduce how to use toad to fine tune bins.

We will fine tune a numerical feature (e.g. ‘duration.in.month’) and a categorical feature (‘purpose’).


[3]:






data_tr2 = data_tr[['duration.in.month','purpose','creditability']]







** Basics**

combiner.fit(X, y = ‘target’, method = ‘chi’, min_samples = None, n_bins = None, return_splits=False)

Binning method supports: ‘chi’ (chi-squared), ‘dt’ (decision tree), ‘quantile’ (quantile), ‘step’ (step), and ‘kmeans’ (k-means).

** Tips: (1) chi-squared binning provides reliable results; (2) adding min_samples = 0.05 is strongly recommended **


[4]:






combiner = toad.transform.Combiner()
combiner.fit(data_tr2,y='creditability',method='chi',min_samples = 0.05)
combiner.export()








[4]:






{'duration.in.month': [9, 12, 18, 33],
 'purpose': [['domestic appliances', 'car (used)', 'retraining'],
  ['radio/television'],
  ['furniture/equipment'],
  ['repairs', 'business', 'car (new)'],
  ['education', 'others']]}







** Tips: use bin_plot() to check the quality of the current bins and make fine adjustment accordingly **


[5]:






from toad.plot import bin_plot

transformed = combiner.transform(data_tr2,labels=True) # the data sent to the bin_plot() must be binning transformed
bin_plot(transformed,x='duration.in.month',target='creditability')













No handles with labels found to put in legend.
No handles with labels found to put in legend.







[5]:






<matplotlib.axes._subplots.AxesSubplot at 0x12a020e10>







** Trick: fine tune bins without setting min_samples **

Without setting min_samples, the combiner() function, by default, seperates data into 10 bins only based on min_threshold (“chi” method). The result cannot be used directly. But, as more thresholds are determined, there’s larger room to make adjustment.


[6]:






# initialise a new combiner() for experiments.
c2 = toad.transform.Combiner()
c2.fit(data_tr2[['duration.in.month','creditability']],y='creditability',method='chi')
bin_plot(c2.transform(data_tr2[['duration.in.month','creditability']],labels=True),x='duration.in.month',target='creditability')
print(c2.export())













No handles with labels found to put in legend.
No handles with labels found to put in legend.












{'duration.in.month': [9, 10, 12, 13, 16, 18, 33, 39, 40]}











[image: _images/complete_tutorial_11_2.png]





[7]:






# Make adjustment to c2 and check bin_plot
c2.set_rules({'duration.in.month': [9, 18, 33]})
bin_plot(c2.transform(data_tr2[['duration.in.month','creditability']],labels=True),x='duration.in.month',target='creditability')













No handles with labels found to put in legend.
No handles with labels found to put in legend.







[7]:






<matplotlib.axes._subplots.AxesSubplot at 0x12a0233c8>












[image: _images/complete_tutorial_12_2.png]





[8]:






# if accpetable, update the adjustment to the original combiner and proceed
combiner.set_rules({'duration.in.month': [9, 18, 33]})








[8]:






<toad.transform.Combiner at 0x12a023a58>







** Combo: bin_plot() & badrate_plot() ** : first use bin_plot() to fine tune bins for the in-sample, then use badrate_plot() to check stability across OOT / test


[9]:






# Example with a categorical feature
c2 = toad.transform.Combiner()
c2.fit(data_tr2[['purpose','creditability']],y='creditability',method='chi')
bin_plot(c2.transform(data_tr2[['purpose','creditability']],labels=True),x='purpose',target='creditability')
print(c2.export())













No handles with labels found to put in legend.
No handles with labels found to put in legend.












{'purpose': [['domestic appliances'], ['car (used)'], ['retraining'], ['radio/television'], ['furniture/equipment'], ['repairs'], ['business'], ['car (new)'], ['education'], ['others']]}











[image: _images/complete_tutorial_15_2.png]





[10]:






# Make adjustment to c2 and check bin_plot

# for categorical features, one can combine according to the bad_rate
c2.set_rules({'purpose': [['domestic appliances','retraining','car (used)'], ['radio/television'], ['furniture/equipment','repairs','business','car (new)'], ['education','others']]})
bin_plot(c2.transform(data_tr2[['purpose','creditability']],labels=True),x='purpose',target='creditability')

#combiner.set_rules({'purpose': [['domestic appliances','retraining','car (used)'], ['radio/television'], ['furniture/equipment','repairs','business','car (new)'], ['education','others']]})













No handles with labels found to put in legend.
No handles with labels found to put in legend.







[10]:






<matplotlib.axes._subplots.AxesSubplot at 0x12be4c5f8>












[image: _images/complete_tutorial_16_2.png]




** Note: badrate_plot() is especially important to make sure the bins are stable across time **

** A comparison of different binning techniques ** w/ an example of ‘duration.in.month’ and n_bins = 5.

Remember the “no free lunch” rule, different binning techniques serve for different occasions.


[11]:






for method in ['chi','dt','quantile','step','kmeans']:
    c2 = toad.transform.Combiner()
    c2.fit(data_tr2[['duration.in.month','creditability']],y='creditability',method = method, n_bins=5)
    bin_plot(c2.transform(data_tr2,labels=True),x='duration.in.month',target='creditability')













No handles with labels found to put in legend.
No handles with labels found to put in legend.
No handles with labels found to put in legend.
No handles with labels found to put in legend.
No handles with labels found to put in legend.
No handles with labels found to put in legend.
No handles with labels found to put in legend.
No handles with labels found to put in legend.
No handles with labels found to put in legend.
No handles with labels found to put in legend.
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[image: _images/complete_tutorial_18_5.png]







### 2. Model validation

Typical for scorecard models, when a model is developed and its scores must be validated for OOT samples.

2.1 Scenario: want to check if the predicted scores are stable across time or w/ test

** Combo: combiner() & badrate_plot() for predicted probability **:


	Fit a combiner() with training proability and quantile method.


	Use the same cutting point for the test probaility.


	If both the proportion and bad rates are stable, then the model is stable.





[12]:






# prepare a model for demo

# automatic binning and WOE transformation
c = toad.transform.Combiner()
combiner.fit(data_tr,y='creditability',method='chi',min_samples =  0.07)
t=toad.transform.WOETransformer()
data_tr_woe = t.fit_transform(data_tr,data_tr['creditability'], exclude=['creditability','type'])
data_ts_woe = t.transform(data_ts)

# fit a lr model
lr = LogisticRegression()
lr.fit(data_tr_woe.drop(['creditability','type'],axis=1),data_tr['creditability'])

# predict proabilities for train and test/OOT
pred_tr = lr.predict_proba(data_tr_woe.drop(['creditability','type'],axis=1))[:,1]
pred_ts = lr.predict_proba(data_ts_woe.drop(['creditability','type'],axis=1))[:,1]













//anaconda3/lib/python3.7/site-packages/sklearn/linear_model/logistic.py:432: FutureWarning: Default solver will be changed to 'lbfgs' in 0.22. Specify a solver to silence this warning.
  FutureWarning)







[13]:






# concat the predicted score and target
pred_tr_df = pd.DataFrame({'score':pred_tr,'creditability': data_tr['creditability']})
pred_ts_df =pd.DataFrame({'score':pred_ts,'creditability': data_ts['creditability']})

# fit a combiner()
c4 = toad.transform.Combiner()
c4.fit(pred_tr_df,y='creditability',method='quantile',n_bins=10)

# plot bin_plot for both train and test/OOT
for data in [pred_tr_df,pred_ts_df]:
    bin_plot(c4.transform(data,labels=True),x='score',target='creditability')

# get the PSI for the score binning results.
print('PSI:', toad.metrics.PSI(c4.transform(pred_tr_df,labels=True)['score'],c4.transform(pred_ts_df,labels=True)['score']))













No handles with labels found to put in legend.
No handles with labels found to put in legend.
No handles with labels found to put in legend.
No handles with labels found to put in legend.












PSI: 1.0041286616972924
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Takeaway from the plots: the cutting points determined at the training are not reliable. The PSI is too high. Need to adjust model.




### 3. Feature selection

3.1 Scenario: use PSI to check stability of binning.


[14]:






feautre_lst = list(Xtr.columns)

c4 = toad.transform.Combiner()
c4.fit(data_tr,y='creditability', method = 'chi',min_samples=0.05)

for feature in feautre_lst:
    psi_ = toad.metrics.PSI(c4.transform(data_tr[[feature,'creditability']]), c4.transform(data_ts[[feature,'creditability']]))
    print(psi_)













status.of.existing.checking.account    0.001251
creditability                          0.000545
dtype: float64
duration.in.month    0.038467
creditability        0.000545
dtype: float64
credit.history    0.012744
creditability     0.000545
dtype: float64
purpose          0.053175
creditability    0.000545
dtype: float64
credit.amount    0.000629
creditability    0.000545
dtype: float64
savings.account.and.bonds    0.012473
creditability                0.000545
dtype: float64
present.employment.since    0.031952
creditability               0.000545
dtype: float64
installment.rate.in.percentage.of.disposable.income    0.023651
creditability                                          0.000545
dtype: float64
personal.status.and.sex    0.001096
creditability              0.000545
dtype: float64
other.debtors.or.guarantors    0.000000
creditability                  0.000545
dtype: float64
present.residence.since    0.021920
creditability              0.000545
dtype: float64
property         0.014331
creditability    0.000545
dtype: float64
age.in.years     0.017464
creditability    0.000545
dtype: float64
other.installment.plans    0.000047
creditability              0.000545
dtype: float64
housing          0.023912
creditability    0.000545
dtype: float64
number.of.existing.credits.at.this.bank    0.000000
creditability                              0.000545
dtype: float64
job              0.008228
creditability    0.000545
dtype: float64
number.of.people.being.liable.to.provide.maintenance.for    0.000674
creditability                                               0.000545
dtype: float64
telephone        0.004229
creditability    0.000545
dtype: float64
foreign.worker    0.000000
creditability     0.000545
dtype: float64






3.2 Scenario: drop features for multicolleanerity

toad.selection.drop_vif(df, threshold = 3, return_drop = False, exclude = None)


[15]:






num_data = data_tr._get_numeric_data()
cleared_data, dropped =  toad.selection.drop_vif(num_data,threshold=10,return_drop=True)
dropped













//anaconda3/lib/python3.7/site-packages/numpy/core/fromnumeric.py:56: FutureWarning:
The current behaviour of 'Series.argmax' is deprecated, use 'idxmax'
instead.
The behavior of 'argmax' will be corrected to return the positional
maximum in the future. For now, use 'series.values.argmax' or
'np.argmax(np.array(values))' to get the position of the maximum
row.
  return getattr(obj, method)(*args, **kwds)







[15]:






['age.in.years']
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Basic Tutorial for  Toad

Toad is developed to facilitate the model development of credit risk scorecard particularly. In this tutorial, the basic use of toad will be introduced.





The tutorial will follow the common procedure of credit risk scorecard model development:

(1) EDA

(2) Feature selection and WOE binning

(3) Model selection

(4) Model validation

(5) Scorecard transformation


0. Data preparation

The data used is the famous german credit dataset. The following data preprocessing include:


	replacing target as 0, 1 from ‘good’ / ‘bad’;


	train test split;




and (3) adding a feature to indicate train and test. The training set will be used for modelling and the test set will only be used for validation


[1]:






'''
! Make sure to upgrade to the latest version !
'''
#!pip install --upgrade toad








[2]:






import pandas as pd
import numpy as np
from sklearn.linear_model import LogisticRegression
from sklearn.model_selection import train_test_split

import toad








[3]:






data = pd.read_csv('germancredit.csv')
data.replace({'good':0,'bad':1},inplace=True) # replace target as 0, 1.

print(data.shape) # 1000 data and 20 features
data.head()













(1000, 21)







[3]:
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