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mcup package


Submodules



mcup.config module


config.py

Setting for the package and pregenerated data.


	
mcup.config.linear_fun(x, c)[source]

	






mcup.data_generator module


data_generator.py

Data generation for testing.


	
class mcup.data_generator.DataGenerator(fun, data_len, boundaries, seed=None, dtype=<class 'numpy.float64'>, params=None)[source]

	Bases: object


	
add_noise_x(const_err=None, stat_error=None)[source]

	[summary]


	Parameters

	
	const_err ([type], optional) – [description]. Defaults to None.


	stat_error ([type], optional) – [description]. Defaults to None.






	Returns

	[description]



	Return type

	[type]










	
add_noise_y(const_err=None, stat_error=None)[source]

	[summary]


	Parameters

	
	const_err ([type], optional) – [description]. Defaults to None.


	stat_error ([type], optional) – [description]. Defaults to None.






	Returns

	[description]



	Return type

	[type]
















mcup.mcup module


mcup.py

The core module of MCUP package.


	
class mcup.mcup.Measurement(x=None, y=None, x_err=None, y_err=None)[source]

	Bases: object

An example docstring for a class definition.


	
evaluate_params(iter_num=None, rtol=0.0001, atol=0.0001, num_diff=False)[source]

	




	
set_data(x=None, y=None, x_err=None, y_err=None)[source]

	[summary]


	Parameters

	
	x ([type], optional) – [description]. Defaults to None.


	y ([type], optional) – [description]. Defaults to None.


	x_err ([type], optional) – [description]. Defaults to None.


	y_err ([type], optional) – [description]. Defaults to None.






	Raises

	
	AssertionError – [description]


	AssertionError – [description]













	
set_function(fun, params)[source]

	










mcup.pee module


pee.py

Parameter error estimator functionality.


	
mcup.pee.parameter_error_estimator(fun, x_data, y_data, x_err, y_err, w_0, iter_num=None, rtol=None, atol=None, method=None, jac=None, hess=None, hessp=None, bounds=None, constraints=(), tol=None, callback=None, options=None)[source]

	This function takes input data and input error and than samples in each iteration data from given normal
distribution. Input function fun will be used in the definition of cost function for least squares. Cost functions
is optimized using scipy.optimize.minimize function. Argument iter_num or rtol, atol has to be set in order to
run least squares.


	Parameters

	
	fun ([type]) – [description]


	x_data ([type]) – [description]


	y_data ([type]) – [description]


	x_err ([type]) – [description]


	y_err ([type]) – [description]


	w_0 ([type]) – [description]


	iter_num (int, optional) – [description]. Defaults to 1000.


	method ([type], optional) – [description]. Defaults to None.


	jac ([type], optional) – [description]. Defaults to None.


	hess ([type], optional) – [description]. Defaults to None.


	hessp ([type], optional) – [description]. Defaults to None.


	bounds ([type], optional) – [description]. Defaults to None.


	constraints (tuple, optional) – [description]. Defaults to ().


	tol ([type], optional) – [description]. Defaults to None.


	callback ([type], optional) – [description]. Defaults to None.


	options ([type], optional) – [description]. Defaults to None.















mcup.utils module


utils.py

Utilities for the package.


	
mcup.utils.local_numpy_seed(seed)[source]

	Set temporal seed for numpy package with local scope.


	Parameters

	seed ([int]) – Seed for numpy package.












Module contents

__init__ file for project.
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  All modules for which code is available
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  Source code for mcup.config

"""
config.py
====================================
Setting for the package and pregenerated data.
"""

import numpy as np
from .data_generator import DataGenerator
from .pee import parameter_error_estimator


[docs]def linear_fun(x, c):
    return c[0] * x + c[1]



data_len = 10
boundaries = [1.0, 10.0]
params = [1, 0]
params_0 = [0, 0]
y_err = 0.1 * np.ones(data_len)
x_err = np.zeros_like(y_err)
datagen = DataGenerator(linear_fun, data_len, boundaries, params=params)
x_data = datagen.x
y_data = datagen.add_noise_y(const_err=y_err)

# print(x_data)
# print(y_data)

params, err = parameter_error_estimator(
    linear_fun,
    x_data,
    y_data,
    x_err,
    y_err,
    params_0,
    iter_num=100,
    method="Nelder-Mead",
)




          

      

      

    

  

    
      
          
            
  Source code for mcup.data_generator

"""
data_generator.py
====================================
Data generation for testing.
"""

import numpy as np

from .utils import local_numpy_seed


[docs]class DataGenerator:
    def __init__(
        self, fun, data_len, boundaries, seed=None, dtype=np.float64, params=None
    ):
        """DataGenerator takes function and generates data with specified data length and boundaries. Dimensionality 
        of x data is given by shape of boundaries.

        Args:
            fun (function): Function for generating y data.
            data_len (int): Length of the data.
            boundaries (array): One dimensional or multidimensional array, where are specified intervals of x_data. 
                For example let x be x = (x_1, x_2, x_3), then the boundaries should be given as 
                [[a_1, b_1], [a_2, b_2], [a_3, b_3]], where [a, b] is an interval.
            seed (int): Optional seed for noise generator.
            dtype (array type): Specify the type of the data that will be generated. Default is np.float64.
        """
        if not callable(fun):
            raise TypeError("Argument fun has to be callable.")

        if not isinstance(data_len, int):
            raise TypeError("Argument data_len has to be integer.")

        if not isinstance(boundaries, (list, np.ndarray)):
            raise TypeError("Argument data_len has to be list or np.ndarray")

        if isinstance(boundaries, list):
            boundaries = np.array(boundaries)

        if boundaries.ndim != 2 and boundaries.ndim != 1:
            raise TypeError(
                "Argument boundaries has to have exactly dimensionality of two or one."
            )

        if boundaries.ndim == 2 and boundaries.shape[0] == 1:
            boundaries = boundaries[0]

        if boundaries.ndim == 2:
            self.x_dim = boundaries.shape[0]
            if boundaries.shape[1] != 2:
                raise TypeError(
                    "Argument boundaries has to have defined all intervals with exactly two numbers."
                )

            for dim_i in range(self.x_dim):
                if boundaries[dim_i][0] >= boundaries[dim_i][1]:
                    raise TypeError("Invalid interval in argument boundaries.")

            self.x = np.linspace(
                boundaries[:, 0],
                boundaries[:, 1],
                data_len,
                dtype=dtype,
                endpoint=True,
            )

        elif boundaries.ndim == 1:
            if boundaries.shape[0] != 2:
                raise TypeError(
                    "Argument boundaries has to have interval with exactly two numbers."
                )

            self.x_dim = 1
            if boundaries[0] > boundaries[1]:
                raise TypeError("Invalid interval in argument boundaries.")

            self.x = np.linspace(
                boundaries[0], boundaries[1], (data_len), dtype=dtype, endpoint=True,
            )

        self.data_len = data_len
        self.seed = seed
        self.y = np.zeros((data_len), dtype=dtype)
        for i in range(self.data_len):
            if params is None:
                self.y[i] = fun(self.x[i])
            else:
                self.y[i] = fun(self.x[i], params)

    def __add_noise(self, data, const_err=None, stat_error=None):
        """[summary]

        Args:
            data ([type]): [description]
            const_err ([type], optional): [description]. Defaults to None.
            stat_error ([type], optional): [description]. Defaults to None.

        Returns:
            [type]: [description]
        """
        assert const_err is not None or stat_error is not None

        if stat_error is None:
            data_ret = data + np.random.normal(loc=0.0, scale=const_err)
        elif const_err is None:
            # This way we leverage numpy package for checking type of stat_error.
            data_ret = np.multiply(data, np.random.normal(loc=1.0, scale=stat_error))
        else:
            data_ret = np.multiply(
                data, np.random.normal(loc=1.0, scale=stat_error)
            ) + np.random.normal(loc=0.0, scale=const_err)

        return data_ret

[docs]    def add_noise_x(self, const_err=None, stat_error=None):
        """[summary]

        Args:
            const_err ([type], optional): [description]. Defaults to None.
            stat_error ([type], optional): [description]. Defaults to None.

        Returns:
            [type]: [description]
        """
        with local_numpy_seed(self.seed):
            return self.__add_noise(self.x, const_err=const_err, stat_error=stat_error)


[docs]    def add_noise_y(self, const_err=None, stat_error=None):
        """[summary]

        Args:
            const_err ([type], optional): [description]. Defaults to None.
            stat_error ([type], optional): [description]. Defaults to None.

        Returns:
            [type]: [description]
        """
        with local_numpy_seed(self.seed):
            return self.__add_noise(self.y, const_err=const_err, stat_error=stat_error)






          

      

      

    

  

    
      
          
            
  Source code for mcup.mcup

"""
mcup.py
====================================
The core module of MCUP package.
"""

import copy
import numpy as np
from .pee import parameter_error_estimator


[docs]class Measurement:
    """An example docstring for a class definition."""

    def __init__(self, x=None, y=None, x_err=None, y_err=None):
        """[summary]

        Args:
            x ([type], optional): [description]. Defaults to None.
            y ([type], optional): [description]. Defaults to None.
            x_err ([type], optional): [description]. Defaults to None.
            y_err ([type], optional): [description]. Defaults to None.
        """
        if x is not None:
            self.set_data(x=x, y=y, x_err=x_err, y_err=y_err)

        self.params = None
        self.fun = None
        self.jac = None

[docs]    def set_data(self, x=None, y=None, x_err=None, y_err=None):
        """[summary]

        Args:
            x ([type], optional): [description]. Defaults to None.
            y ([type], optional): [description]. Defaults to None.
            x_err ([type], optional): [description]. Defaults to None.
            y_err ([type], optional): [description]. Defaults to None.

        Raises:
            AssertionError: [description]
            AssertionError: [description]
        """
        self.x = copy.deepcopy(x)
        self.y = copy.deepcopy(y)
        self.x_err = copy.deepcopy(x_err)
        self.y_err = copy.deepcopy(y_err)

        if x is None or y is None:
            raise TypeError("To set Measurement data x, y have to be defined.")
        self.x = copy.deepcopy(x)
        self.y = copy.deepcopy(y)

        if x_err is None:
            self.x_err = np.zeros_like(self.x)

        if y_err is None:
            self.y_err = np.zeros_like(self.y)

        def check_item(item, skip_length_check=False):
            if not isinstance(item, (list, np.ndarray)):
                raise TypeError("All argument have to be list or np.ndarray.")
            if isinstance(item, list):
                item = np.array(item)

            if not skip_length_check:
                if item.shape[0] != self.x.shape[0]:
                    raise TypeError("All argument have to have same length.")

            return item

        self.x = check_item(self.x, skip_length_check=True)
        self.y = check_item(self.y)
        self.x_err = check_item(self.x_err)
        self.y_err = check_item(self.y_err)

        self.data_len = self.x.shape[0]

        if self.x.ndim != self.x_err.ndim:
            raise TypeError("Arguments x and x_err have to have the same length.")


[docs]    def set_function(self, fun, params):
        if not callable(fun):
            raise TypeError("Argument fun has to be callable.")

        if not isinstance(params, (list, np.ndarray)):
            raise TypeError("Argument params has to be list or np.ndarray.")

        if isinstance(params, list):
            params = np.array(params)

        self.params = params
        self.fun = fun

        return True


[docs]    def evaluate_params(self, iter_num=None, rtol=1e-4, atol=1e-4, num_diff=False):
        if self.fun is None or self.params is None:
            raise RuntimeError("Function or params not set, use set_function().")

        self.fun(self.x[0], self.params)

        if not num_diff:
            params_mean, params_std = parameter_error_estimator(
                self.fun,
                self.x,
                self.y,
                self.x_err,
                self.y_err,
                self.params,
                iter_num=iter_num,
                rtol=rtol,
                atol=atol,
                method="Nelder-Mead",
            )
        else:
            params_mean, params_std = parameter_error_estimator(
                self.fun,
                self.x,
                self.y,
                self.x_err,
                self.y_err,
                self.params,
                iter_num=iter_num,
                rtol=rtol,
                atol=atol,
                method="Newton-CG",
            )

        return params_mean, params_std






          

      

      

    

  

    
      
          
            
  Source code for mcup.pee

"""
pee.py
====================================
Parameter error estimator functionality.
"""

import numpy as np
from scipy.optimize import minimize
from numdifftools import Jacobian


[docs]def parameter_error_estimator(
    fun,
    x_data,
    y_data,
    x_err,
    y_err,
    w_0,
    iter_num=None,
    rtol=None,
    atol=None,
    method=None,
    jac=None,
    hess=None,
    hessp=None,
    bounds=None,
    constraints=(),
    tol=None,
    callback=None,
    options=None,
):
    """This function takes input data and input error and than samples in each iteration data from given normal 
    distribution. Input function fun will be used in the definition of cost function for least squares. Cost functions
    is optimized using scipy.optimize.minimize function. Argument iter_num or rtol, atol has to be set in order to 
    run least squares.

    Args:
        fun ([type]): [description]
        x_data ([type]): [description]
        y_data ([type]): [description]
        x_err ([type]): [description]
        y_err ([type]): [description]
        w_0 ([type]): [description]
        iter_num (int, optional): [description]. Defaults to 1000.
        method ([type], optional): [description]. Defaults to None.
        jac ([type], optional): [description]. Defaults to None.
        hess ([type], optional): [description]. Defaults to None.
        hessp ([type], optional): [description]. Defaults to None.
        bounds ([type], optional): [description]. Defaults to None.
        constraints (tuple, optional): [description]. Defaults to ().
        tol ([type], optional): [description]. Defaults to None.
        callback ([type], optional): [description]. Defaults to None.
        options ([type], optional): [description]. Defaults to None.
    """
    if iter_num is None and rtol is None and atol is None:
        raise TypeError("Argument iter_num or arguments rtol, atol have to be set.")

    if iter_num is None and (rtol is None or atol is None):
        raise TypeError("Both arguments rtol, atol have to be set.")

    def cost_fun(params, x, y):
        y_gen = np.array([fun(x_i, params) for x_i in x])
        return np.linalg.norm(y_gen - y)

    if method == "Newton-CG":

        def cost_fun_jac(params, x, y):
            return Jacobian(lambda p: cost_fun(p, x, y))(params).ravel()

    else:
        cost_fun_jac = None

    # print(cost_fun(w_0, x_data, y_data))

    result = minimize(
        cost_fun,
        w_0,
        args=(x_data, y_data),
        method=method,
        jac=cost_fun_jac,
        hess=hess,
        hessp=hessp,
        bounds=bounds,
        constraints=constraints,
        tol=tol,
        callback=callback,
        options=options,
    )

    if iter_num is not None:
        params_agg = np.zeros((iter_num, result.x.shape[0]), dtype=result.x.dtype)
        n, p_mean, M2 = 0, np.zeros_like(w_0), np.zeros_like(w_0)

        while n < iter_num:
            x_data_loc = x_data + np.random.normal(loc=0.0, scale=x_err)
            y_data_loc = y_data + np.random.normal(loc=0.0, scale=y_err)

            result = minimize(
                cost_fun,
                w_0,
                args=(x_data_loc, y_data_loc),
                method=method,
                jac=cost_fun_jac,
                hess=hess,
                hessp=hessp,
                bounds=bounds,
                constraints=constraints,
                tol=tol,
                callback=callback,
                options=options,
            )
            if result.success:
                # params_agg[n] = result.x
                n += 1
                delta = result.x - p_mean
                p_mean = p_mean + delta / n
                M2 = M2 + np.multiply(delta, result.x - p_mean)

    else:
        params_agg = []
        p_mean, p_std = parameter_error_estimator(
            fun,
            x_data,
            y_data,
            x_err,
            y_err,
            w_0,
            iter_num=3,
            rtol=None,
            atol=None,
            method=method,
            jac=cost_fun_jac,
            hess=hess,
            hessp=hessp,
            bounds=bounds,
            constraints=constraints,
            tol=tol,
            callback=callback,
            options=options,
        )
        p_mean_prev, p_std_prev = 2 * p_mean, 2 * p_std
        variance = np.zeros_like(p_std)
        n, M2 = 3, np.zeros_like(w_0)

        while not (
            np.allclose(p_mean, p_mean_prev, rtol=rtol, atol=atol)
            and np.allclose(p_std, p_std_prev, rtol=rtol, atol=atol)
        ):
            x_data_loc = x_data + np.random.normal(loc=0.0, scale=x_err)
            y_data_loc = y_data + np.random.normal(loc=0.0, scale=y_err)

            result = minimize(
                cost_fun,
                w_0,
                args=(x_data_loc, y_data_loc),
                method=method,
                jac=cost_fun_jac,
                hess=hess,
                hessp=hessp,
                bounds=bounds,
                constraints=constraints,
                tol=tol,
                callback=callback,
                options=options,
            )
            if result.success:
                # params_agg.append(result.x)
                n += 1
                p_mean_prev, p_std_prev = p_mean, p_std
                delta = result.x - p_mean
                p_mean = p_mean + delta / n
                M2 = M2 + np.multiply(delta, result.x - p_mean)
                variance = M2 / (n - 1)
                p_std = np.sqrt(variance)

    variance = M2 / (n - 1)

    return p_mean, np.sqrt(variance)





          

      

      

    

  

    
      
          
            
  Source code for mcup.utils

"""
utils.py
====================================
Utilities for the package.
"""

import contextlib
import numpy as np


[docs]@contextlib.contextmanager
def local_numpy_seed(seed):
    """Set temporal seed for numpy package with local scope.

    Args:
        seed ([int]): Seed for numpy package.
    """
    if seed is not None:
        state = np.random.get_state()
        np.random.seed(seed)
    try:
        yield
    finally:
        if seed is not None:
            np.random.set_state(state)
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