

    
      
          
            
  
Target Library

The target library provides C++ classes for targeted inference and
semi-parametric estimation with bindings for python and R.  The
library also contains implementations of various parametric models
(including different discrete choice models) and model diagnostics
tools.

Relevant models includes binary regression models with binary exposure
and with nuisance models defined by additional covariates. Models for
the relative risk and risk differences where examined by
[Richardson_2018]. Various missing data estimators and causal
inference models [Bang_2005], [Tsiatis_2006] also fits into this framework.


Note

This document is work in progress.
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Installation

This program may be compiled as a shared library or as stand-alone
python and R libraries.


C++

To build the shared library, ninja(s) are needed.

pip install cmake ninja





The following dependencies are included as submodules:


	Armadillo http://arma.sourceforge.net/docs.html


	doctest (unit tests only) https://github.com/onqtam/doctest/


	pybind11++ (python bindings only) https://pybind11.readthedocs.io


	spdlog (logging) https://github.com/gabime/spdlog




Use make [https://www.gnu.org/software/make/] to install the
headers and shared libraries  (here the destination is the /opt/ directory)

make install INSTALL_DIR=/opt







R

The R package can be built and installed directy from CRAN [https://cran.r-project.org/]

install.packages("targeted")





or installed from source

make r







python

The python package can be installed directly from PyPi [https://pypi.org/project/targeted/]

pip install targeted






Note

Presently binary wheels are available for Linux
systems and Mac OS X running Python>=3.6. Windows
installations must be built from source.



or installed from source

make py
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Development


Contributing

Contributions to the target library (or any of the accompanying R
or python packages) are welcome as pull requests to the develop
branch [https://github.com/kkholst/target/tree/develop].  Please see the
below guidelines on coding styles, testing and documentation.

Suggestions or bug reports can be posted here: https://github.com/kkholst/target/issues

For bug reports please include a small reproducible example which
clearly demonstrates the bug.


Coding styles, unit tests and documentation



Documentation

The C++ code is documented using Doxygen.


	http://www.doxygen.nl/manual/


	http://www.doxygen.nl/manual/commands.html




The python code is documented using the numpy docstring format


	https://numpydoc.readthedocs.io/en/latest/format.html




The R code is documented using roxygen2


	https://cran.r-project.org/web/packages/roxygen2/vignettes/roxygen2.html




The main documentation of this project is based on sphinx and the in
subdirectory (relative to the root of the repository) doc/source


	https://www.sphinx-doc.org/en/master/




The documentation should be written in ReStructuredText (rst)


	https://docutils.sourceforge.io/docs/user/rst/quickstart.html


	https://docutils.sourceforge.io/docs/user/rst/quickref.html




or alternatively in Emacs Org mode (org).


	https://orgmode.org/




Org is the preferred format, in which case both the exported rst and
org file must be checked into the git repository (use ox-ravel [https://github.com/chasberry/orgmode-accessories] to automatically
export to rst). Note, that in this case only the org-file should be
manually edited.



Unit tests

C++ tests are located in the subdirectory ./tests [https://github.com/kkholst/target/tree/develop/tests] and written
using doctest


	https://github.com/onqtam/doctest/blob/master/doc/markdown/tutorial.md




The unit tests can be compiled and executed from the root directory with

make test





R tests are located in the subdirectory ./R-package/targeted/tests [https://github.com/kkholst/target/tree/develop/R-package/targeted/tests] and written using testthat


	https://r-pkgs.org/tests.html




The unit tests can be compiled and executed from the root directory with

make testr





To run the R package checks

make checkr





Python tests are located in the subdirectory ./python-package/tests [https://github.com/kkholst/target/tree/develop/python-package/tests]

The unit tests can be compiled and executed from the root directory with

make testpy





or directly from the python-package``directory with ``pytest-runner:

pytest







Code coverage

Code coverage results are automatically created and posted here:

https://codecov.io/gh/kkholst/target

Reports can also be built locally by running

make cov





from either the root directory (code coverage for C++ source code) or
./python-package (code coverage for python source codE).



Coding style

The target library follows the Google’s C++ style guide [http://google.github.io/styleguide/cppguide.html].

The code should be checked using the cppcheck static code
analyzer and cclint (which may installed from PyPi using pip3
install cclint).

From the root directory run

make check







Sanitizers

The Undefined Behaviour Sanitizer via clang++ can be executed with

make sanitizer





which runs the unit-tests and examples from the directory misc.




Roadmap
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Quickstart


Installation

Install with pip:

pip install targeted






Note

Presently binary wheels are available for Linux
systems and Mac OS X running Python>=3.6. Windows
installations must be built from source.





Risk regression

As an illustration data is loaded from the package

In [1]: import targeted as tg

In [2]: d = tg.getdata() # returns a Pandas DataFrame

In [3]: print(d.head())
   y  a         x         z
0  0  0 -0.626454  1.134965
1  0  0  0.183643  1.111932
2  0  0 -0.835629 -0.870778
3  1  0  1.595281  0.210732
4  1  1  0.329508  0.069396





Here y is the binary response variable, a binary the exposure,
and x, z covariates.

Next we estimate the risk difference of the exposed vs the non-exposed

In [4]: import numpy as np

In [5]: from patsy import dmatrices

In [6]: y, X = dmatrices('y ~ x+z', d)

In [7]: a = d['a']

In [8]: ones = np.ones((y.size,1))

In [9]: tg.riskreg(y=y, a=a, x1=ones, x2=X)
Out[9]: Riskreg. Estimate: [1.02819014]





Or using the formula syntax:

In [10]: from targeted.formula import riskreg

In [11]: riskreg(d, 'y~a')
Out[11]: Riskreg. Estimate: [1.49101228]
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API Reference: targeted





Subpackages



	targeted.formula package
	Submodules

	targeted.formula.riskreg module

	Module contents











Submodules



targeted.riskreg module


	
class targeted.riskreg.riskreg(y, a, **kwargs)

	Bases: object

Documentation for Riskreg


	
estimate = None

	




	
mle = None

	




	
mle_coef = None

	




	
model = None

	




	
modeltype = None

	




	
propensity = None

	




	
propensity_coef = None

	








	
targeted.riskreg.riskreg_mle(y, a, x2, *args, **kwargs)

	Maximum Likelihood estimation of risk-regression model

The parameter of interest is either a risk difference or relative
risk parameter with the effect of confounders decsribed on a log
odds-product scale.


	Parameters

	
	y (list or numpy.array) – Response vector (0,1)


	a (list or numpy.array) – Exposure vector (0,1)


	x2 (numpy.array) – Design matrix for nuisance parameter regression (odds-product)


	x1 (numpy.array, optional) – Design matrix for linear interactions with exposure ‘a’


	w (list or numpy.array, optional) – Weights vector


	type (str) – Relative risk: rr, Risk difference: rd






	Returns

	Riskreg object



	Return type

	Riskreg





References

Details behind the method can be found in 1.


	1

	Richardson, T. S., Robins, J. M., & Wang, L. (2017). On modeling and
estimation for the relative risk and risk difference. Journal of the
American Statistical Association, 112(519),
1121–1130. http://dx.doi.org/10.1080/01621459.2016.1192546











targeted module



targeted.data module


	
targeted.data.getdata(dataset: str = 'd', list: bool = False)

	Load example data from the ‘targeted’ package


	Parameters

	
	filename (str) – Name of the filename of the data


	list (bool) – 








Examples

>>> # Surgical unit data
>>> targeted.getdata('surgunit').head()
   bloodclot  prognostic  enzyme  liver function  survival
0        6.7          62      81            2.59       200
1        5.1          59      66            1.70       101
2        7.4          57      83            2.16       204
3        6.5          73      41            2.01       101
4        7.8          65     115            4.30       509
>>> # Example data for risk-regression model
>>> targeted.getdata().head()
   y  a         x         z
0  0  0 -0.626454  1.134965
1  0  0  0.183643  1.111932
2  0  0 -0.835629 -0.870778
3  1  0  1.595281  0.210732
4  1  1  0.329508  0.069396










	
targeted.data.sim_bin(n=100.0, exposure=1, binary=True, p=1, rho=0.5, gamma=1.0, outcome_intercept=- 1.0, exposure_intercept=- 1.0)

	Simulate data from linear model or logistic regression model with binary exposure


	Parameters

	
	n (int) – number of samples


	exposure (float) – direct exposure effect (linear predictor scale)


	p (int) – number of covariates/auxiliary variables


	rho (float) – correlation between covariates


	gamma (float) – effect of covariates on exposure (linear predictor scale)


	outcome_intercept (float) – intercept of outcome model


	exposure_intercept (float) – intercept of exposure model






	Returns

	DataFrame with: response y, exposure a, and covariates x1, x2, …



	Return type

	pandas.DataFrame





Examples

>>> import targeted
>>> from numpy import mean
>>> d = targeted.sim_bin(n=1e4, gamma=0)
>>> ey = lambda x: mean(d[d['a']==x]['y'])
>>> ey(1)-ey(0)  # Causal effect
-0.1973030984022366  # random





Notes

The model for the outcome is given by


\[g(\mathbb{E}[Y\mid A, X]) = \mu_Y + \theta A + \beta^T X\]

where \(g\) is either the identify function (binary=False)
or the logit function (binary=True). The exposure effect
\(\theta\) is controlled by the argument exposure.

The covariates are \(X\sim\mathcal{N}_p(0, \Sigma)\) where
the covariance matrix \(\Sigma\) is a compound symmetry
matrix with correlation \(\rho\) controlled by the argument
rho.

For the exposure the model is given by


\[\operatorname{logit}(\mathbb{E}[A\mid X]) = \mu_A + \gamma^T X\]

The intercept terms \(\mu_Y\) and \(\mu_A\) are
controlled by the arguments outcome_intercept and
exposure_intercept.
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targeted.formula package


Submodules



targeted.formula.riskreg module


	
targeted.formula.riskreg.riskreg(data: str, target: str, type='rr', **kwargs)

	Risk regression with binary exposure


	Parameters

	
	data (pandas.DataFrame) – 


	target (str) – Formula describing respone and exposure/treatment of the form ‘response ~ exposure’


	type (str) – Type of model (rr: relative risk, rd: risk difference)


	nuisance (str, optional) – nuisance (odds-product) regression formula (string: ‘x1+x2+…’)


	propensity (str, optional) – propensity model (default: same as nuisance)


	interaction – interactions (string: ‘x1+x2+…’, default: none)






	Returns

	Riskreg object



	Return type

	Riskreg











Module contents
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R package



	Quickstart

	R documentation [https://kkholst.github.io/targeted]

	Tutorial on risk regression [https://cran.r-project.org/web/packages/targeted/vignettes/riskregression.html]





Suggestions and bug reports: https://github.com/kkholst/targeted/issues

CRAN: https://cran.r-project.org/package=targeted
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Quickstart

m <- lvm(y ~ a+x, a~x)
distribution(m,~ a+y) <- binomial.lvm()
d <- sim(m,1e3,seed=1)

head(d)





  y a          x
1 0 1 -0.6264538
2 1 0  0.1836433
3 1 1 -0.8356286
4 1 1  1.5952808
5 0 1  0.3295078
6 1 0 -0.8204684





library(targeted)

a <- ace(y ~ a, nuisance=~x, data=d)
summary(a)





Augmented Inverse Probability Weighting estimator
  Response y (Outcome model: logistic regression):
     y ~ x
  Exposure a (Propensity model: logistic regression):
     a ~ x

                  Estimate Std.Err    2.5%   97.5%    P-value
 a=0               0.48506 0.02626  0.4336  0.5365  3.458e-76
 a=1               0.67794 0.02225  0.6343  0.7215 6.005e-204
Outcome model:
 (Intercept)       0.44427 0.07306  0.3011  0.5875  1.196e-09
 x                 1.06929 0.08537  0.9020  1.2366  5.408e-36
Propensity model:
 (Intercept)       0.06214 0.09258 -0.1193  0.2436  5.021e-01
 x                -0.92905 0.15311 -1.2291 -0.6289  1.297e-09

Average Causal Effect (constrast: 'a=0' vs. 'a=1'):

   Estimate Std.Err    2.5%   97.5%   P-value
RR   0.7155 0.04356  0.6301  0.8009 1.259e-60
OR   0.4475 0.06268  0.3246  0.5703 9.383e-13
RD  -0.1929 0.03295 -0.2575 -0.1283 4.791e-09






Note

This document is work in progress




Important

This document is work in progress.




Tip

This document is work in progress.




Warning

This document is work in progress.
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Target C++ Library

C++ interface documentation

Suggestions and bug reports: https://github.com/kkholst/target/issues
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