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glm_families GLM families
Description

A list of models that can be used as the model argument in glm_fit():

Details

e Bernoulli: Bernoulli(probs=mean) where mean = sigmoid(matmul (X, weights))
* BernoulliNormalCDF:Bernoulli(probs=mean) where mean = Normal(@, 1).cdf(matmul (X, weights))
e GammaExp: Gamma(concentration=1, rate=1 / mean) where mean = exp(matmul (X, weights))

¢ GammaSoftplus: Gamma(concentration=1, rate=1 / mean) where mean = softplus(matmul (X,
weights))

e LogNormal: LogNormal(loc=log(mean) - log(2) / 2, scale=sqrt(log(2))) where mean
= exp(matmul (X, weights)).

e LogNormalSoftplus: LogNormal (loc=log(mean) - log(2) / 2, scale=sqgrt(log(2))) where
mean = softplus(matmul (X, weights))

* Normal: Normal (loc=mean, scale=1) where mean = matmul (X, weights).
¢ NormalReciprocal: Normal(loc=mean, scale=1) where mean =1 / matmul (X, weights)
* Poisson: Poisson(rate=mean) where mean = exp(matmul (X, weights)).

* PoissonSoftplus: Poisson(rate=mean) where mean = softplus(matmul (X, weights)).

Value

list of models that can be used as the model argument in glm_fit()

See Also

Other glm_fit: glm_fit.tensorflow. tensor(), glm_fit_one_step.tensorflow.tensor()
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glm_fit Runs multiple Fisher scoring steps

Description

Runs multiple Fisher scoring steps

Usage
glm_fit(x, ...)
Arguments
X float-like, matrix-shaped Tensor where each row represents a sample’s features.
other arguments passed to specific methods.
Value

A glm_fit object with parameter estimates, number of iterations, etc.

See Also

glm_fit.tensorflow.tensor()

glm_fit.tensorflow.tensor
Runs multiple Fisher scoring steps

Description

Runs multiple Fisher scoring steps

Usage

## S3 method for class 'tensorflow.tensor'
glm_fit(
X,
response,
model,
model_coefficients_start = NULL,
predicted_linear_response_start = NULL,
12_regularizer = NULL,
dispersion = NULL,
offset = NULL,
convergence_criteria_fn = NULL,
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learning_rate = NULL,
fast_unsafe_numerics = TRUE,
maximum_iterations = NULL,

name = NULL,
)
Arguments
X float-like, matrix-shaped Tensor where each row represents a sample’s features.
response vector-shaped Tensor where each element represents a sample’s observed re-
sponse (to the corresponding row of features). Must have same dtype as x.
model a string naming the model (see glm_families) or a tfp$glm$ExponentialFamily-like

instance which implicitly characterizes a negative log-likelihood loss by speci-
fying the distribuion’s mean, gradient_mean, and variance.
model_coefficients_start
Optional (batch of) vector-shaped Tensor representing the initial model coef-
ficients, one for each column in x. Must have same dtype as model_matrix.
Default value: Zeros.
predicted_linear_response_start
Optional Tensor with shape, dtype matching response; represents offset shifted
initial linear predictions based on model_coefficients_start. Default value:
offset if model_coefficientsis NULL, and tf$linalg$matvec(x, model_coefficients_start)
+ of fset otherwise.

12_regularizer Optional scalar Tensor representing L2 regularization penalty. Default: NULL ie.
no regularization.

dispersion Optional (batch of) Tensor representing response dispersion.

offset Optional Tensor representing constant shift applied to predicted_linear_response.
convergence_criteria_fn
callable taking: is_converged_previous, iter_,model_coefficients_previous,
predicted_linear_response_previous, model_coefficients_next, predicted_linear_response
response, model, dispersion and returning a logical Tensor indicating that
Fisher scoring has converged.

learning_rate Optional (batch of) scalar Tensor used to dampen iterative progress. Typically
only needed if optimization diverges, should be no larger than 1 and typically
very close to 1. Default value: NULL (i.e., 1).

fast_unsafe_numerics
Optional Python bool indicating if faster, less numerically accurate methods can
be employed for computing the weighted least-squares solution. Default value:
TRUE (i.e., "fast but possibly diminished accuracy").

maximum_iterations
Optional maximum number of iterations of Fisher scoring to run; "and-ed" with
result of convergence_criteria_fn. Default value: NULL (i.e., infinity).

name usesed as name prefix to ops created by this function. Default value: "fit".

other arguments passed to specific methods.



glm_fit_one_step 11

Value

A glm_fit object with parameter estimates, and number of required steps.

See Also

Other glm_fit: glm_families, glm_fit_one_step.tensorflow.tensor()

glm_fit_one_step Runs one Fisher scoring step

Description

Runs one Fisher scoring step

Usage
glm_fit_one_step(x, ...)
Arguments
X float-like, matrix-shaped Tensor where each row represents a sample’s features.
other arguments passed to specific methods.
Value

A glm_fit object with parameter estimates, number of iterations, etc.

See Also

glm_fit_one_step.tensorflow.tensor()

glm_fit_one_step.tensorflow.tensor
Runs one Fisher Scoring step

Description

Runs one Fisher Scoring step
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Usage

## S3 method for class 'tensorflow.tensor'
glm_fit_one_step(
X,
response,
model,
model_coefficients_start = NULL,
predicted_linear_response_start = NULL,
12_regularizer = NULL,
dispersion = NULL,
offset = NULL,
learning_rate = NULL,
fast_unsafe_numerics = TRUE,

name = NULL,
)
Arguments
X float-like, matrix-shaped Tensor where each row represents a sample’s features.
response vector-shaped Tensor where each element represents a sample’s observed re-
sponse (to the corresponding row of features). Must have same dtype as x.
model a string naming the model (see glm_families) or a tfp$glm$ExponentialFamily-1like

instance which implicitly characterizes a negative log-likelihood loss by speci-
fying the distribuion’s mean, gradient_mean, and variance.

model_coefficients_start
Optional (batch of) vector-shaped Tensor representing the initial model coef-
ficients, one for each column in x. Must have same dtype as model_matrix.
Default value: Zeros.

predicted_linear_response_start
Optional Tensor with shape, dtype matching response; represents offset shifted
initial linear predictions based on model_coefficients_start. Default value:
offset if model_coefficientsis NULL, and tf$linalg$matvec(x, model_coefficients_start)
+ of fset otherwise.

12_regularizer Optional scalar Tensor representing L2 regularization penalty. Default: NULL ie.
no regularization.

dispersion Optional (batch of) Tensor representing response dispersion.

offset Optional Tensor representing constant shift applied to predicted_linear_response.

learning_rate Optional (batch of) scalar Tensor used to dampen iterative progress. Typically
only needed if optimization diverges, should be no larger than 1 and typically
very close to 1. Default value: NULL (i.e., 1).

fast_unsafe_numerics
Optional Python bool indicating if faster, less numerically accurate methods can
be employed for computing the weighted least-squares solution. Default value:
TRUE (i.e., "fast but possibly diminished accuracy").

name usesed as name prefix to ops created by this function. Default value: "fit".
other arguments passed to specific methods.
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Value

A glm_fit object with parameter estimates, and number of required steps.

See Also

Other glm_fit: glm_families, glm_fit.tensorflow.tensor()

initializer_blockwise Blockwise Initializer

Description

Initializer which concats other intializers

Usage

initializer_blockwise(initializers, sizes, validate_args = FALSE)

Arguments

initializers list of Keras initializers, eg: keras: :initializer_glorot_uniform() orinitializer_constant().
sizes list of integers scalars representing the number of elements associated with each

initializer in initializers.
validate_args bool indicating we should do (possibly expensive) graph-time assertions, if nec-

essary.

@return Initializer which concats other intializers

install_tfprobability Installs TensorFlow Probability

Description

Installs TensorFlow Probability

Usage

install_tfprobability(
method = c("auto”, "virtualenv"”, "conda"),
conda = "auto",
version = "default”,
tensorflow = "default”,
extra_packages = NULL,

’

pip_ignore_installed = TRUE
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Arguments
method Installation method. By default, "auto" automatically finds a method that will
work in the local environment. Change the default to force a specific installation
method. Note that the "virtualenv" method is not available on Windows.
conda The path to a conda executable. Use "auto” to allow reticulate to automati-
cally find an appropriate conda binary. See Finding Conda and conda_binary ()
for more details.
version TensorFlow version to install. Valid values include:
e "default” installs 2.9
* "release” installs the latest release version of tensorflow (which may be
incompatible with the current version of the R package)
* A version specification like "2.4" or "2.4.0". Note that if the patch ver-
sion is not supplied, the latest patch release is installed (e.g., "2.4" today
installs version "2.4.2")
* nightly for the latest available nightly build.
* To any specification, you can append "-cpu" to install the cpu version only
of the package (e.g., "2.4-cpu”)
* The full URL or path to a installer binary or python *.whl file.
tensorflow Synonym for version. Maintained for backwards.

extra_packages Additional Python packages to install along with TensorFlow.
other arguments passed to reticulate: :conda_install() orreticulate::virtualenv_install(),
depending on the method used.

pip_ignore_installed
Whether pip should ignore installed python packages and reinstall all already
installed python packages. This defaults to TRUE, to ensure that TensorFlow
dependencies like NumPy are compatible with the prebuilt TensorFlow binaries.

Value

invisible

layer_autoregressive  Masked Autoencoder for Distribution Estimation

Description
layer_autoregressive takes as input a Tensor of shape [. .., event_size] and returns a Tensor
of shape [..., event_size, params]. The output satisfies the autoregressive property. That is,
the layer is configured with some permutation ord of {@, ..., event_size-13} (i.e., an ordering of
the input dimensions), and the output output[batch_idx, i, ...] for input dimension i depends

only on inputs x[batch_idx, j] where ord(j) <ord(i).
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Usage

layer_autoregressive(
object,
params,
event_shape = NULL,
hidden_units = NULL,
input_order = "left-to-right”,
hidden_degrees = "equal”,
activation = NULL,
use_bias = TRUE,
kernel_initializer = "glorot_uniform"”,
validate_args = FALSE,

)
Arguments
object What to compose the new Layer instance with. Typically a Sequential model
or a Tensor (e.g., as returned by layer_input()). The return value depends on
object. If object is:
* missing or NULL, the Layer instance is returned.
* aSequential model, the model with an additional layer is returned.
* a Tensor, the output tensor from layer_instance(object) is returned.
params integer specifying the number of parameters to output per input.
event_shape list-like of positive integers (or a single int), specifying the shape of the input

to this layer, which is also the event_shape of the distribution parameterized by
this layer. Currently only rank-1 shapes are supported. That is, event_shape
must be a single integer. If not specified, the event shape is inferred when this
layer is first called or built.

hidden_units list-like of non-negative integers, specifying the number of units in each hid-
den layer.

input_order Order of degrees to the input units: ‘random’, ’left-to-right’, 'right-to-left’, or an
array of an explicit order. For example, ’left-to-right’ builds an autoregressive
model: p(x) = p(x1) p(x2 | x1) ... p(xD | x<D).Default: ’left-to-right’.

hidden_degrees Method for assigning degrees to the hidden units: equal’, ‘random’. If ’equal’,
hidden units in each layer are allocated equally (up to a remainder term) to each
degree. Default: "equal’.

activation An activation function. See keras: : layer_dense. Default: NULL.

use_bias Whether or not the dense layers constructed in this layer should have a bias term.
See keras: :layer_dense. Default: TRUE.
kernel_initializer
Initializer for the kernel weights matrix. Default: ’glorot_uniform’.
validate_args logical, default FALSE. When TRUE, layer parameters are checked for validity

despite possibly degrading runtime performance. When FALSE invalid inputs
may silently render incorrect outputs.
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Additional keyword arguments passed to the keras: : layer_dense constructed
by this layer.

Details

The autoregressive property allows us to use output[batch_idx, i] to parameterize conditional
distributions: p(x[batch_idx, i] | x[batch_idx, ] for ord(j) < ord(i)) which give us a
tractable distribution over input x[batch_idx]:

p(x[batch_idx]) = prod_i p(x[batch_idx, ord(i)] | x[batch_idx, ord(@:i)1)

For example, when params is 2, the output of the layer can parameterize the location and log-scale
of an autoregressive Gaussian distribution.
Value

a Keras layer

See Also

Other layers: layer_conv_1d_flipout(), layer_conv_1d_reparameterization(), layer_conv_2d_flipout(),
layer_conv_2d_reparameterization(), layer_conv_3d_flipout(), layer_conv_3d_reparameterization(),
layer_dense_flipout(), layer_dense_local_reparameterization(), layer_dense_reparameterization(),
layer_dense_variational(), layer_variable()

layer_autoregressive_transform

An  autoregressive  normalizing  flow  layer, given a
layer_autoregressive.

Description

Following Papamakarios et al. (2017), given an autoregressive model p(x) with conditional distri-
butions in the location-scale family, we can construct a normalizing flow for p(z).

Usage
layer_autoregressive_transform(object, made, ...)
Arguments
object What to compose the new Layer instance with. Typically a Sequential model
or a Tensor (e.g., as returned by layer_input()). The return value depends on
object. If object is:
* missing or NULL, the Layer instance is returned.
* a Sequential model, the model with an additional layer is returned.
* a Tensor, the output tensor from layer_instance(object) is returned.
made A Made layer, which must output two parameters for each input.

Additional parameters passed to Keras Layer.
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Details

Specifically, suppose made is a [1ayer_autoregressive()] —alayer implementing a Masked Au-
toencoder for Distribution Estimation (MADE) — that computes location and log-scale parameters
made(z)[t] for each input z[:]. Then we can represent the autoregressive model p(z) as ¢ = f(u)
where v is drawn from from some base distribution and where f is an invertible and differentiable
function (i.e., a Bijector) and f~!(z) is defined by:

library(tensorflow)

library(zeallot)

f_inverse <- function(x) {
c(shift, log_scale) %<-% tf$unstack(made(x), 2, axis = -1L)
(x - shift) * tf$math$exp(-log_scale)

3

Given a layer_autoregressive() made, a layer_autoregressive_transform() transforms an
input tfd_x p(u) to an output tfd_* p(x) where z = f(u).

Value

a Keras layer

References

Papamakarios et al. (2017)

See Also

tfb_masked_autoregressive_flow() and layer_autoregressive()

layer_categorical_mixture_of_one_hot_categorical
A OneHotCategorical mixture Keras layer from k x (1 +d) params.

Description

k (i.e., num_components) represents the number of component OneHotCategorical distributions

and d (i.e., event_size) represents the number of categories within each OneHotCategorical
distribution.

Usage

layer_categorical_mixture_of_one_hot_categorical(
object,
event_size,
num_components,
convert_to_tensor_fn = tfp$distributions$Distribution$sample,
sample_dtype = NULL,
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validate_args = FALSE,

)
Arguments
object What to compose the new Layer instance with. Typically a Sequential model
or a Tensor (e.g., as returned by layer_input()). The return value depends on
object. If object is:
* missing or NULL, the Layer instance is returned.
* a Sequential model, the model with an additional layer is returned.
* a Tensor, the output tensor from layer_instance(object) is returned.
event_size Scalar integer representing the size of single draw from this distribution.

num_components Scalar integer representing the number of mixture components. Must be at
least 1. (If num_components=1, it’s more efficient to use the OneHotCategorical
layer.)

convert_to_tensor_fn
A callable that takes a tfd$Distribution instance and returns a tf$Tensor-like
object. Default value: tfd$distributions$Distribution$sample.

sample_dtype dtype of samples produced by this distribution. Default value: NULL (i.e., pre-
vious layer’s dtype).

validate_args Logical, default FALSE. When TRUE distribution parameters are checked for
validity despite possibly degrading runtime performance. When FALSE invalid
inputs may silently render incorrect outputs. Default value: FALSE.

Additional arguments passed to args of keras: :create_layer.

Details
Typical choices for convert_to_tensor_fn include:
e tfp$distributions$Distribution$sample

e tfp$distributions$Distribution$mean

* tfp$distributions$Distribution$mode

Value

a Keras layer

See A