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is_control Control settings for importance sampling
Description

Control settings for importance sampling
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Usage

is_control(
n_draws = 10000L,
method = c("self_normalized”, "ordinary"”, "adaptive"),
adapt_fraction = .25,
min_ess = 50,
truncate_weights = Inf,
seed = NULL,
optimize = TRUE,
optim_control = list()

)
Arguments
n_draws number of parameter draws.
method one of "self_normalized”, "ordinary”, or "adaptive”.

adapt_fraction pilot fraction for adaptive deterministic-mixture IS.

min_ess minimum ESS required before a warning is issued.

truncate_weights
optional positive cap on normalized weights, as a multiple of 1 / n_draws; use
Inf to disable truncation.

seed optional integer seed.
optimize whether to refine the maximum-likelihood draw using optim.

optim_control control list passed to optim.

Value

A list of class is_control.

is_diagnostics Importance-sampling diagnostics

Description

Importance-sampling diagnostics

Usage

is_diagnostics(object)

Arguments

object an isfit object.
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Value

A list containing ESS, weight dispersion, entropy, and Monte Carlo standard errors for parameter
means.

is_dist Define a distribution specification

Description

Define a distribution specification

Usage

is_dist(
pdf,
cdf = NULL,
survival = NULL,
support = c(-Inf, Inf),

name = "custom”
)
Arguments
pdf function of x and theta returning a density.
cdf optional function of x and theta returning a CDF.
survival optional survival function of x and theta.
support numeric length-two support bounds for the observations.
name descriptive label.
Value

An object of class is_dist.

is_fit Fit a censored univariate model by importance sampling

Description

is_fit() samples parameter values from a proposal distribution, evaluates the observed-data likeli-
hood for each draw, and computes stable normalized importance weights. With prior (or log_prior)
it returns a Bayesian posterior approximation; without one, it approximates the normalized likeli-
hood under a flat reference measure. The reported par is an observed likelihood maximum refined
from the best importance draw when requested.
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Usage

is_fit(
data,
pdf,
cdf = NULL,
survival = NULL,
thetao,
proposal = NULL,
proposal_density = NULL,
prior = NULL,
log_prior = NULL,
support = c(-Inf, Inf),

scheme = "complete”,
status = NULL,
time2 = NULL,

censor_params = list(),
control = is_control()

)
Arguments
data observed data, a numeric vector, data frame, or list.
pdf density function pdf (x, theta).
cdf CDF function cdf (x, theta).
survival survival function survival(x, theta).
thetao initial parameter vector, used to validate dimension and make a default normal
proposal when proposal is omitted.
proposal proposal object, or a function proposal(n).

proposal_density
density function for a function-valued proposal.

prior prior density prior(theta).

log_prior log prior function log_prior(theta).

support observation support bounds retained in the fitted object.
scheme censoring or truncation scheme.

status event status indicator.

time2 upper interval endpoints.

censor_params scheme-specific parameters.

control settings from is_control().

Value

An object of class isfit.
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References

Geweke, J. (1989). Bayesian inference in econometric models using Monte Carlo integration.
Econometrica, 57(6), 1317-1339. doi:10.2307/2290062

Hesterberg, T. (1995). Weighted average importance sampling and defensive mixture distributions.
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Examples

X <- rexp(40, 1.5)
proposal <- is_proposal_normal(log(1.5), 0.5)
fit <- is_fit(x,
pdf = function(x, theta) dexp(x, rate = exp(thetal1])),
cdf = function(x, theta) pexp(x, rate = exp(thetal[1])),
survival = function(x, theta) pexp(x, rate = exp(theta[1]), lower.tail = FALSE),
theta® = log(1), proposal = proposal, scheme = "complete”,
control = is_control(n_draws = 500)

)
exp(coef(fit))

is_loglik Observed-data log likelihood

Description

Computes a log likelihood for an arbitrary univariate distribution. The density, CDF, and survival
functions all use the convention fun(x, theta).

Usage

is_loglik(
data,
theta,
pdf,
cdf = NULL,
survival = NULL,
scheme = "complete”,
status = NULL,
time2 = NULL,
censor_params = list()
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Arguments
data observed data.
theta numeric parameter vector.
pdf density function.
cdf CDF function; required for finite or left-censored intervals.
survival survival function; an alternative to cdf for right tails.
scheme censoring/truncation scheme.
status event status.
time2 interval upper endpoints.

censor_params additional scheme parameters.

Value

A scalar log likelihood.
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is_model_comparison Model comparison for multiple IS fits

Description

Model comparison for multiple IS fits

Usage

is_model_comparison(...)

Arguments

one or more isfit objects.

Value

A data frame comparing logLik, AIC, AICc, BIC, CAIC, and HQIC.

is_posterior_expectation
Compute an expectation from an IS fit

Description

Compute an expectation from an IS fit

Usage

is_posterior_expectation(object, fun)

Arguments
object an isfit object.
fun function mapping one parameter vector to a numeric scalar or fixed-length nu-
meric vector.
Value

Weighted posterior or normalized-likelihood expectation.
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is_predictive Posterior predictive functionals

Description

Posterior predictive functionals

Usage

is_predictive(object, x, type = c("density”, "cdf", "survival"))
Arguments

object an isfit object.

X values at which to evaluate the predictive quantity.

type "density”, "cdf”, or "survival”.
Value

A weighted predictive estimate at x.

is_proposal_defensive Defensive mixture proposal

Description
Constructs a deterministic mixture of two proposals. The defensive component protects against
under-dispersed initial proposals and is evaluated exactly in the resulting mixture density.

Usage

is_proposal_defensive(primary, defensive, epsilon = 0.1)

Arguments

primary proposal object.

defensive proposal object of the same dimension.

epsilon mixture weight assigned to the defensive proposal.
Value

A proposal object accepted by is_fit().
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is_proposal_normal Multivariate normal proposal for model parameters

Description
This base-R proposal is convenient for unconstrained parameters. For constrained parameters, pro-
vide a proposal on a suitable transformed scale and incorporate the Jacobian in proposal_density.
Usage

is_proposal_normal(mean, covariance)

Arguments

mean proposal mean.

covariance positive-definite covariance matrix, or positive variances.
Value

A proposal object accepted by is_fit().

is_proposal_t Student t proposal for model parameters

Description

Student t proposal for model parameters

Usage

is_proposal_t(mean, scale, df = 4)

Arguments
mean proposal location.
scale positive-definite scale matrix or variances.
df degrees of freedom.

Value

A proposal object accepted by is_fit().
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is_proposal_uniform Uniform proposal for model parameters

Description

Uniform proposal for model parameters

Usage

is_proposal_uniform(lower, upper)

Arguments
lower lower bounds for parameters.
upper upper bounds for parameters.
Value

A proposal object accepted by is_fit().

simulate_complete Simulate complete univariate data

Description

Simulate complete univariate data

Usage

simulate_complete(n, rfun, theta)

Arguments
n sample size.
rfun random-generation function rfun(n, theta).
theta parameter vector passed to rfun.

Value

A numeric sample.
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simulate_hybrid Simulate hybrid-censored data

Description

Simulate hybrid-censored data
Usage

simulate_hybrid(n, rfun, theta, censor_time, m = NULL)
Arguments

n initial sample size.

rfun random-generation function rfun(n, theta).

theta model parameters.

censor_time fixed censoring time.

m target failure count (1 <= m <=n).
Value

A data frame with x and event status.

simulate_interval Simulate interval-censored data

Description

Simulate interval-censored data
Usage

simulate_interval(n, rfun, theta, inspection_times)
Arguments

n sample size.

rfun random-generation function rfun(n, theta).

theta model parameters.

inspection_times

strictly increasing finite inspection times.

Value

A data frame with interval endpoints L and R.
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simulate_left Simulate left-censored data

Description

Simulate left-censored data

Usage

simulate_left(n, rfun, theta, censoring)

Arguments

n sample size.

rfun random-generation function rfun(n, theta).

theta model parameters.

censoring either one censoring time or a function censoring(n).
Value

A data frame with x and event status.

simulate_progressive  Simulate progressively Type-1I-censored data

Description

Simulate progressively Type-II-censored data

Usage

simulate_progressive(rfun, theta, R)

Arguments

rfun random-generation function rfun(n, theta).

theta model parameters.

R non-negative removals immediately after successive observed failures.
Value

A list suitable for scheme = "progressive_type2".
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simulate_right Simulate right-censored data

Description

Simulate right-censored data

Usage

simulate_right(n, rfun, theta, censoring)

Arguments

n sample size.

rfun random-generation function rfun(n, theta).

theta model parameters.

censoring either one censoring time or a function censoring(n).
Value

A data frame with x and event status.
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