

    
      
          
            
  



PLSPM: A library implementing Partial Least Squares Path Modeling

Please note: This is not an officially supported Google product.

plspm is a Python 3 package dedicated to Partial Least Squares Path Modeling (PLS-PM) analysis. It is a port of the R package plspm [https://github.com/gastonstat/plspm].

PLSPM (partial least squares path modeling) is a correlation-based structural equation modeling (SEM) algorithm. It allows for estimation of complex cause-effect or prediction models using latent/manifest variables.

PLSPM may be preferred to other SEM methods for several reasons: it is a method that is appropriate for exploratory research, can be used with small-to-medium sample sizes (as well as large data sets), and does not require assumptions of multivariate normality. (See Hulland, J. (1999). Use of partial least squares (PLS) in strategic management research: a review of four recent studies. Strategic management journal, 20(2), 195-204.) In contrast to covariance-based SEM (CBSEM), goodness of fit is less important, because the purpose of the algorithm is to optimize for prediction of the dependent variable vs. fit of data to a predetermined model. (See “goodness of fit” vs “goodness of model” in Chin, W. W. (2010). How to write up and report PLS analyses. In Handbook of partial least squares (pp. 655-690). Springer, Berlin, Heidelberg.)

This library will calculate using modes A (for reflective relationships) and B (for formative relationships) with metric and non-metric numerical data using centroid, factorial, and path schemes. Bootstrap validation is available, and reliability measures are also calculated using the same methods as the original R library.


Installation

You can install the latest version of this package using pip:

python3 -m pip install --user plspm

It’s hosted on pypi: https://pypi.org/project/plspm/




Use

plspm expects to get a Pandas DataFrame containing your data. You start by creating a Config [https://plspm.readthedocs.io/en/latest/source/plspm.config.html] object with the details of the model, and then pass it, along with the data and optionally some further configuration, to an instance of Plspm [https://plspm.readthedocs.io/en/latest/source/plspm.plspm.html]. Use the examples below to get started, or browse the documentation [https://plspm.readthedocs.io/] (start with Config [https://plspm.readthedocs.io/en/latest/source/plspm.config.html] and Plspm [https://plspm.readthedocs.io/en/latest/source/plspm.plspm.html])




Examples


PLS-PM with metric data

Typical example with a Customer Satisfaction Model

#!/usr/bin/env python3
import pandas as pd, plspm.config as c
from plspm.plspm import Plspm
from plspm.scheme import Scheme
from plspm.mode import Mode

satisfaction = pd.read_csv("file:tests/data/satisfaction.csv", index_col=0)

structure = c.Structure()
structure.addPath(["IMAG"], ["EXPE", "SAT", "LOY"])
structure.addPath(["EXPE"], ["QUAL", "VAL", "SAT"])
structure.addPath(["QUAL"], ["VAL", "SAT"])
structure.addPath(["VAL"], ["SAT"])
structure.addPath(["SAT"], ["LOY"])

config = c.Config(structure.path(), scaled=False)
config.add_lv_with_columns_named("IMAG", Mode.A, satisfaction, "imag")
config.add_lv_with_columns_named("EXPE", Mode.A, satisfaction, "expe")
config.add_lv_with_columns_named("QUAL", Mode.A, satisfaction, "qual")
config.add_lv_with_columns_named("VAL", Mode.A, satisfaction, "val")
config.add_lv_with_columns_named("SAT", Mode.A, satisfaction, "sat")
config.add_lv_with_columns_named("LOY", Mode.A, satisfaction, "loy")
plspm_calc = Plspm(satisfaction, config, Scheme.CENTROID)
print(plspm_calc.inner_summary())
print(plspm_calc.path_coefficients())





This will produce the output:

            type  r_squared  block_communality  mean_redundancy       ave
EXPE  Endogenous   0.335194           0.616420         0.206620  0.616420
IMAG   Exogenous   0.000000           0.582269         0.000000  0.582269
LOY   Endogenous   0.509923           0.639052         0.325867  0.639052
QUAL  Endogenous   0.719688           0.658572         0.473966  0.658572
SAT   Endogenous   0.707321           0.758891         0.536779  0.758891
VAL   Endogenous   0.590084           0.664416         0.392061  0.664416

          IMAG      EXPE      QUAL       VAL       SAT  LOY
IMAG  0.000000  0.000000  0.000000  0.000000  0.000000    0
EXPE  0.578959  0.000000  0.000000  0.000000  0.000000    0
QUAL  0.000000  0.848344  0.000000  0.000000  0.000000    0
VAL   0.000000  0.105478  0.676656  0.000000  0.000000    0
SAT   0.200724 -0.002754  0.122145  0.589331  0.000000    0
LOY   0.275150  0.000000  0.000000  0.000000  0.495479    0








PLS-PM with Nonmetric Data

Example with the classic Russett data (original data set)

#!/usr/bin/env python3
import pandas as pd, plspm.config as c
from plspm.plspm import Plspm
from plspm.scale import Scale
from plspm.scheme import Scheme
from plspm.mode import Mode

russa = pd.read_csv("file:tests/data/russa.csv", index_col=0)

structure = c.Structure()
structure.addPath(["AGRI", "IND"], ["POLINS"])
config = c.Config(structure.path(), default_scale=Scale.NUM)
config.add_lv("AGRI", Mode.A, c.MV("gini"), c.MV("farm"), c.MV("rent"))
config.add_lv("IND", Mode.A, c.MV("gnpr"), c.MV("labo"))
config.add_lv("POLINS", Mode.A, c.MV("ecks"), c.MV("death"), c.MV("demo"), c.MV("inst"))

plspm_calc = Plspm(russa, config, Scheme.CENTROID, 100, 0.0000001)

print(plspm_calc.inner_summary())
print(plspm_calc.effects())





This will produce the output:

              type  r_squared  block_communality  mean_redundancy       ave
AGRI     Exogenous   0.000000           0.739560         0.000000  0.739560
IND      Exogenous   0.000000           0.907524         0.000000  0.907524
POLINS  Endogenous   0.592258           0.565175         0.334729  0.565175

   from      to    direct  indirect     total
0  AGRI  POLINS  0.225639       0.0  0.225639
1   IND  POLINS  0.671457       0.0  0.671457






Example 2: Different Scaling

PLS-PM using data set russa, and different scaling

#!/usr/bin/python3
import pandas as pd, plspm.config as c, plspm.util as util
from plspm.plspm import Plspm
from plspm.scale import Scale
from plspm.scheme import Scheme
from plspm.mode import Mode

russa = pd.read_csv("file:tests/data/russa.csv", index_col=0)

structure = c.Structure()
structure.addPath(["AGRI", "IND"], ["POLINS"])
config = c.Config(structure.path(), default_scale=Scale.NUM)
config.add_lv("AGRI", Mode.A, c.MV("gini"), c.MV("farm"), c.MV("rent"))
config.add_lv("IND", Mode.A, c.MV("gnpr", Scale.ORD), c.MV("labo", Scale.ORD))
config.add_lv("POLINS", Mode.A, c.MV("ecks"), c.MV("death"), c.MV("demo", Scale.NOM), c.MV("inst"))

plspm_calc = Plspm(russa, config, Scheme.CENTROID, 100, 0.0000001)








Example 3: Missing Data

#!/usr/bin/env python3
import pandas as pd, plspm.config as c
from plspm.plspm import Plspm
from plspm.scale import Scale
from plspm.scheme import Scheme
from plspm.mode import Mode

russa = pd.read_csv("file:tests/data/russa.csv", index_col=0)
russa.iloc[0, 0] = np.NaN
russa.iloc[3, 3] = np.NaN
russa.iloc[5, 5] = np.NaN

structure = c.Structure()
structure.addPath(["AGRI", "IND"], ["POLINS"])
config = c.Config(structure.path(), default_scale=Scale.NUM)
config.add_lv("AGRI", Mode.A, c.MV("gini"), c.MV("farm"), c.MV("rent"))
config.add_lv("IND", Mode.A, c.MV("gnpr"), c.MV("labo"))
config.add_lv("POLINS", Mode.A, c.MV("ecks"), c.MV("death"), c.MV("demo"), c.MV("inst"))

plspm_calc = Plspm(russa, config, Scheme.CENTROID, 100, 0.0000001)












Maintainers


	Jez Humble [https://continuousdelivery.com/]

	(humble at google.com)



	Nicole Forsgren [https://nicolefv.com/]

	(nicolefv at google.com)










API Documentation

The two classes below are the main ones you’ll need to use to perform the calculations. Anything else you need is linked from the documentation for these two classes. Documentation for all modules can be found in the Module Index.


	plspm.config.Config - specify the model.


	plspm.plspm.Plspm - perform the computation.




See the examples above for more on how to use this library.
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plspm.bootstrap module


	
class plspm.bootstrap.Bootstrap(config: plspm.config.Config, data: pandas.core.frame.DataFrame, inner_model: plspm.inner_model.InnerModel, outer_model: plspm.outer_model.OuterModel, calculator: plspm.weights.WeightsCalculatorFactory, iterations: int)

	Bases: object

Performs bootstrap validation to determine the statistical significance of the model.

Setting bootstrap=True when constructing Plspm will perform bootstrap validation. Calling bootstrap() on Plspm will return an instance of this class, from which the bootstrapping results can be retrieved by calling the methods listed below.


	
__init__(config: plspm.config.Config, data: pandas.core.frame.DataFrame, inner_model: plspm.inner_model.InnerModel, outer_model: plspm.outer_model.OuterModel, calculator: plspm.weights.WeightsCalculatorFactory, iterations: int)

	Initialize self.  See help(type(self)) for accurate signature.






	
loading() → pandas.core.frame.DataFrame

	Loadings of manifest variables calculated from bootstrap validation.






	
paths() → pandas.core.frame.DataFrame

	Direct effects for paths calculated from bootstrap validation.






	
r_squared() → pandas.core.frame.DataFrame

	R squared for latent variables calculated from bootstrap validation.






	
total_effects() → pandas.core.frame.DataFrame

	Total effects for paths calculated from bootstrap validation.






	
weights() → pandas.core.frame.DataFrame

	Outer weights calculated from bootstrap validation.













          

      

      

    

  

    
      
          
            
  
plspm.config module


	
class plspm.config.Config(path: pandas.core.frame.DataFrame, scaled: bool = True, default_scale: plspm.scale.Scale = None)

	Bases: object

Specify the model you want to calculate with Plspm

Create an instance of this class in order to specify the model you want to use Plspm to calculate.


	
__init__(path: pandas.core.frame.DataFrame, scaled: bool = True, default_scale: plspm.scale.Scale = None)

	Specify the model you want to calculate with Plspm:

Once you have created an instance of this class, add the relevant latent and manifest variables with add_lv() or add_lv_with_columns_named()


	Parameters

	
	path – A square lower triangular matrix which specifies the paths between the latent variables (the inner model). The index and columns of this matrix must be the same, and must consist of the names of the latent variables. Cells should contain 1 if the variable in the column affects the variable in the row, 0 otherwise.


	scaled – Whether manifest variables should be standardized. When True, data is scaled to standardized values (mean 0 and variance 1). Only used when default_scale is set to None.


	default_scale – If your data is nonmetric, specify a default measurement type. Takes a value from the enum Scale, or None (the default) if the data is metric and does not require scaling.













	
add_lv(lv_name: str, mode: plspm.mode.Mode, *mvs)

	Add a latent variable and associated manifest variables to the model.


	Parameters

	
	lv_name – The name of the latent variable to add. Must match the name used in the columns / index of the Path matrix passed into the constructor.


	mode – Whether the latent variable is reflective (mode A) or formative (mode B) with respect to its manifest variables. Takes a value from the enum Mode


	*mvs – A list of manifest variables that make up the latent variable. These must be instances of MV













	
add_lv_with_columns_named(lv_name: str, mode: plspm.mode.Mode, data: pandas.core.frame.DataFrame, col_name_starts_with: str, default_scale: plspm.scale.Scale = None)

	Add a latent variable and associated manifest variables to the model.

This is a convenience method that can be used if the names of the columns in the dataset corresponding to the manifest variables all share a common prefix, and are all the same Scale (if nonmetric).


	Parameters

	
	lv_name – The name of the latent variable to add. Must match the name used in the columns / index of the Path matrix passed into the constructor.


	mode – Whether the latent variable is reflective (mode A) or formative (mode B) with respect to its manifest variables. Takes a value from the enum Mode


	data – The dataset that will be passed into Plspm


	col_name_starts_with – The prefix for the column names in the dataset corresponding to the manifest variables. For example, if the columns are named var1, var2, var3, use var


	default_scale – If the data is nonmetric, the measurement type of the manifest variables. Note that you can only use this method if all the manifest variables are the same type of measurement, otherwise use add_lv(). Takes a value from the enum Scale. None (the default) if the data is metric.













	
dummies(mv: str)

	Internal method that returns a dummy matrix which is used for handling ordinal or nominal data






	
filter(data: pandas.core.frame.DataFrame) → pandas.core.frame.DataFrame

	Internal method that removes columns from the dataset that are not specified in the model, and rows where all MVs for an LV are unknown.


	Parameters

	data – The dataset to filter



	Returns

	The dataset with columns not specified in the columns removed.



	Raises

	ValueError – if the dataset is missing any columns with names that were specified as manifest variables in the model, or if there are any non-numeric values in the dataset.










	
lvs()

	Internal method that returns a list of the latent variables in the model.






	
metric()

	Internal method that returns whether we are using metric or nonmetric data.






	
mode(lv: str)

	Internal method that returns the mode of a given latent variable.






	
mv_index(lv, mv)

	Internal method that returns the index of a manifest variable for a given latent variable.






	
mvs(lv)

	Internal method that returns the manifest variables belonging to a given latent variable.






	
odm()

	Internal method that returns the outer design matrix showing which manifest variables belong to which latent variables in the model.






	
path()

	Internal method that returns the matrix of paths provided in the constructor.






	
scale(mv: str)

	Internal method that returns the scale for a given manifest variable.






	
scaled()

	Internal method that returns whether the user asked for the data to be scaled.






	
treat(data: pandas.core.frame.DataFrame) → pandas.core.frame.DataFrame

	Internal method that treats the data (including scaling, normalizing, standardizing and rankifying, where appropriate)


	Parameters

	data – The dataset to treat.



	Returns

	The treated dataset.



	Raises

	TypeError – if you have specified a scale for some but not all manifest variables. Specifying a scale for any MV tells Plspm that you are using nonmetric data, which means you must specify a scale for all MVs (or specify a default scale in the constructor).














	
class plspm.config.MV(name: str, scale: plspm.scale.Scale = None)

	Bases: object

Specify a manifest variable to use in the model.

You must create an instance of this class for every manifest variable when using add_lv() to add latent variables to the model.


	
__init__(name: str, scale: plspm.scale.Scale = None)

	Specify a manifest variable to use in the model.


	Parameters

	
	name – The name of the manifest variable (must match the column name corresponding to this manifest variable in the dataset).


	scale – If using nonmetric data, the measurement type of the variable (otherwise None). Takes a value from the enum Scale. Note that if you specify a scale for one variable, you must specify a scale for all variables (or specify a default scale to use in the constructor).













	
name()

	Internal method that returns the name of the manifest variable






	
scale()

	Internal method that returns the scale of the manifest variable (if specified)










	
class plspm.config.Structure

	Bases: object

Specify relationships betweeen constructs

Use this class to specify the relationships between constructs. It will generate a path matrix suitable for using in Config.


	
__init__()

	Initialize self.  See help(type(self)) for accurate signature.






	
addPath(source: list, target: list)

	Specify a relationship between two sets of constructs.


	Parameters

	
	source – A list of antecedent constructs


	target – A list of outcome constructs













	
path()

	Get a path matrix for use in Config.













          

      

      

    

  

    
      
          
            
  
plspm.inner_model module


	
class plspm.inner_model.InnerModel(path: pandas.core.frame.DataFrame, scores: pandas.core.frame.DataFrame)

	Bases: object

Internal class that calculates the attributes of the inner model. Use the methods inner_model(), path_coefficients(), and effects() defined on Plspm to retrieve the inner model characteristics.


	
__init__(path: pandas.core.frame.DataFrame, scores: pandas.core.frame.DataFrame)

	Initialize self.  See help(type(self)) for accurate signature.






	
effects() → pandas.core.frame.DataFrame

	Internal method that returns indirect, direct, and total effects for each path in the model.






	
endogenous() → list

	Internal method that returns a list of the endogenous latent variables.






	
inner_model() → dict

	Internal method that returns summaries of the characteristics of the inner model for each latent variable.






	
path_coefficients() → pandas.core.frame.DataFrame

	Internal method that returns the path coefficients of the inner model.






	
r_squared() → pandas.core.series.Series

	Internal method that returns r squared for the latent variables.













          

      

      

    

  

    
      
          
            
  
plspm.inner_summary module


	
class plspm.inner_summary.InnerSummary(config: plspm.config.Config, r_squared: pandas.core.series.Series, outer_model: pandas.core.frame.DataFrame)

	Bases: object

Internal class that computes a summary of the inner model.  Use the methods inner_summary() and goodness_of_fit() defined on Plspm to retrieve the inner model characteristics.


	
__init__(config: plspm.config.Config, r_squared: pandas.core.series.Series, outer_model: pandas.core.frame.DataFrame)

	Initialize self.  See help(type(self)) for accurate signature.






	
goodness_of_fit() → float

	Internal method that returns the goodness-of-fit of the model.






	
summary() → pandas.core.frame.DataFrame

	Internal method that returns the summary of the inner model.













          

      

      

    

  

    
      
          
            
  
plspm.mode module


	
class plspm.mode.Mode

	Bases: enum.Enum

Specify whether a given latent variable is reflective (mode A) or formative (mode B) with respect to its manifest variables.


	
A = <plspm.mode._ModeA object>

	




	
B = <plspm.mode._ModeB object>

	











          

      

      

    

  

    
      
          
            
  
plspm.outer_model module


	
class plspm.outer_model.OuterModel(data: pandas.core.frame.DataFrame, scores: pandas.core.frame.DataFrame, weights: pandas.core.frame.DataFrame, odm: pandas.core.frame.DataFrame, r_squared: pandas.core.series.Series)

	Bases: object

Internal class that computes characteristics of the outer model.  Use the methods outer_model() and crossloadings() defined on Plspm to retrieve the outer model characteristics.


	
__init__(data: pandas.core.frame.DataFrame, scores: pandas.core.frame.DataFrame, weights: pandas.core.frame.DataFrame, odm: pandas.core.frame.DataFrame, r_squared: pandas.core.series.Series)

	Initialize self.  See help(type(self)) for accurate signature.






	
crossloadings() → pandas.core.frame.DataFrame

	Internal method that returns the crossloadings between the latent and manifest variables.






	
model() → pandas.core.frame.DataFrame

	Internal method that returns the characteristics of the outer model.













          

      

      

    

  

    
      
          
            
  
plspm.plspm module


	
class plspm.plspm.Plspm(data: pandas.core.frame.DataFrame, config: plspm.config.Config, scheme: plspm.scheme.Scheme = <Scheme.CENTROID: <plspm.scheme._CentroidInnerWeightCalculator object>>, iterations: int = 100, tolerance: float = 1e-06, bootstrap: bool = False, bootstrap_iterations: int = 100)

	Bases: object

Estimates path models with latent variables using partial least squares algorithm

Create an instance of this class in order to estimate a path model using the partial least squares algorithm.
When the algorithm has performed the calculations to create the estimate, you can then retrieve the inner and outer
models, scores, the path coefficients, effects, and reliability indicators such as goodness-of-fit
and unidimensionality. Bootstrapping results can also be retrieved if they were requested.


	
__init__(data: pandas.core.frame.DataFrame, config: plspm.config.Config, scheme: plspm.scheme.Scheme = <Scheme.CENTROID: <plspm.scheme._CentroidInnerWeightCalculator object>>, iterations: int = 100, tolerance: float = 1e-06, bootstrap: bool = False, bootstrap_iterations: int = 100)

	Creates an instance of the path model calculator.


	Parameters

	
	data – A Pandas DataFrame containing the dataset to be analyzed


	config – An instance of config.Config


	scheme – The inner weighting scheme to use: Scheme.CENTROID (default), Scheme.FACTORIAL or Scheme.PATH (see documentation for scheme)


	iterations – The maximum number of iterations to try to get the algorithm to converge (default and minimum 100).


	tolerance – The tolerance criterion for iterations (default 0.000001, must be >0)


	bootstrap – Whether to perform bootstrap validation (default is not to perform validation)


	bootstrap_iterations – The number of bootstrap samples to use if bootstrap validation is enabled (default and minimum 100)






	Raises

	Exception – if the algorithm cannot converge, or if the requested configuration could not be calculated










	
bootstrap() → plspm.bootstrap.Bootstrap

	Gets the results of bootstrap validation, if requested


	Returns

	an instance of bootstrap.Bootstrap which can be queried for bootstrapping results



	Raises

	Exception – if bootstrap validation was not requested or if there were insufficient (<10) observations










	
crossloadings() → pandas.core.frame.DataFrame

	Gets the crossloadings


	Returns

	a DataFrame with the latent variables as the columns and the manifest variables as the index










	
effects() → pandas.core.frame.DataFrame

	Gets direct, indirect, and total effects for each path


	Returns

	a DataFrame with an entry in the index for every path in the model, and a column for direct, indirect, and total effects for the corresponding path.










	
goodness_of_fit() → float

	Gets goodness-of-fit


	Returns

	goodness-of-fit










	
inner_model() → dict

	Gets the inner model for the endogenous latent variables


	Returns

	a dict with a key for each endogenous latent variable which maps to a DataFrame for its value. The DataFrame for each endogenous latent variable has a row for each latent variable with a path to it, and the columns for estimate, std error, t, and p>|t|.










	
inner_summary() → pandas.core.frame.DataFrame

	Gets a summary of the inner model


	Returns

	a DataFrame with the latent variables as the index, and columns for latent variable type (Exogenous or Endogenous), R squared, block communality, mean redundancy, and AVE (average variance extracted)










	
outer_model() → pandas.core.frame.DataFrame

	Gets the outer model


	Returns

	a DataFrame with columns for weight, loading, communality, and redundancy, and a row for each manifest variable










	
path_coefficients() → pandas.core.frame.DataFrame

	Gets the path coefficient matrix


	Returns

	a DataFrame of similar form to the Path matrix passed into plspm.config.Config, with the relevant path coefficients in each cell










	
scores() → pandas.core.frame.DataFrame

	Gets the latent variable scores


	Returns

	a DataFrame with the latent variable scores, with a column for each latent variable. The index is the same as the index of the data passed in.










	
unidimensionality() → pandas.core.frame.DataFrame

	Gets the results of checking the unidimensionality of blocks (only meaningful for reflective / mode A blocks)


	Returns

	a DataFrame with the latent variables as the index, and columns for Cronbach’s Alpha, Dillon-Goldstein Rho, and the eigenvalues of the first and second principal components.

















          

      

      

    

  

    
      
          
            
  
plspm.scale module


	
class plspm.scale.Scale

	Bases: enum.Enum

Used to specify the measurement type of a manifest variable when performing calculations with nonmetric data.


	RAW for numerical variables that require no transformation;


	NUM for numerical variables that are suitable for linear transformation;


	ORD for ordinal variables that are suitable for monotonic transformation;


	NOM for nominal variables that are suitable for non-monotonic transformation.





	
NOM = <plspm.scale._Nominal object>

	




	
NUM = <plspm.scale._Numeric object>

	




	
ORD = <plspm.scale._Ordinal object>

	




	
RAW = <plspm.scale._Raw object>

	











          

      

      

    

  

    
      
          
            
  
plspm.scheme module


	
class plspm.scheme.Scheme

	Bases: enum.Enum

The scheme to use to calculate inner weights.


	
CENTROID = <plspm.scheme._CentroidInnerWeightCalculator object>

	




	
FACTORIAL = <plspm.scheme._FactorialInnerWeightCalculator object>

	




	
PATH = <plspm.scheme._PathInnerWeightCalculator object>

	











          

      

      

    

  

    
      
          
            
  
plspm.unidimensionality module


	
class plspm.unidimensionality.Unidimensionality(config: plspm.config.Config, data: pandas.core.frame.DataFrame, correction: float)

	Bases: object

Internal class that computes various reliability metrics. Use the method unidimensionality() defined on Plspm to retrieve the results.


	
__init__(config: plspm.config.Config, data: pandas.core.frame.DataFrame, correction: float)

	Initialize self.  See help(type(self)) for accurate signature.






	
summary()

	Internal method that performs principal component analysis to compute various reliability metrics.













          

      

      

    

  

    
      
          
            
  
plspm.util module


	
class plspm.util.TopoSort

	Bases: object

Internal fucntion which performs a topological sort using Kahn’s algorithm


	
__init__()

	Initialize self.  See help(type(self)) for accurate signature.






	
append(src: str, dest: str)

	




	
elements()

	




	
order()

	








	
plspm.util.dummy(data: pandas.core.series.Series) → pandas.core.frame.DataFrame

	Internal function used to create a dummy matrix used to perform calculations with ordinal and nominal data






	
plspm.util.groupby_mean(data: numpy.ndarray) → numpy.ndarray

	Internal function which performs the Numpy equivalent of Pandas .groupby(...).mean()






	
plspm.util.impute(data: pandas.core.frame.DataFrame) → pandas.core.frame.DataFrame

	Internal function that imputes missing data using the mean value (only suitable for metric data).






	
plspm.util.list_to_dummy(data: dict) → pandas.core.frame.DataFrame

	Internal function used to create the outer design matrix.






	
plspm.util.rank(data: pandas.core.series.Series) → pandas.core.series.Series

	Internal function used to rank ordinal and nominal data.






	
plspm.util.sort_cols(data: pandas.core.frame.DataFrame) → pandas.core.frame.DataFrame

	Internal convenience function to sort data by column.






	
plspm.util.treat(data: pandas.core.frame.DataFrame, center: bool = True, scale: bool = True, scale_values=None) → pandas.core.frame.DataFrame

	Internal function that treats data in Pandas Dataframe format.


	Parameters

	
	data – The data to treat


	center – Whether to center the data


	scale – Whether to scale the data


	scale_values – The scaling to use






	Returns

	The treated data










	
plspm.util.treat_numpy(data: numpy.ndarray) → numpy.ndarray

	Internal function that centers and scales data in Numpy format.


	Parameters

	data – The data to treat



	Returns

	The treated data













          

      

      

    

  

    
      
          
            
  
plspm.weights module


	
class plspm.weights.WeightsCalculatorFactory(config: plspm.config.Config, iterations: int, tolerance: float, correction: float, scheme: plspm.scheme.Scheme)

	Bases: object

Internal class that is used to calculate weights and scores from the data using the model.


	
__init__(config: plspm.config.Config, iterations: int, tolerance: float, correction: float, scheme: plspm.scheme.Scheme)

	Initialize self.  See help(type(self)) for accurate signature.






	
calculate(data: pandas.core.frame.DataFrame)

	Internal method that performs the calculation to estimate weights and scores.













          

      

      

    

  

    
      
          
            
  
plspm package


Submodules



	plspm.bootstrap module

	plspm.config module

	plspm.inner_model module

	plspm.inner_summary module

	plspm.mode module

	plspm.outer_model module

	plspm.plspm module

	plspm.scale module

	plspm.scheme module

	plspm.unidimensionality module

	plspm.util module

	plspm.weights module








Module contents
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