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assumptions.likelihood_contr

Assumptions for likelihood_contr

Description

Returns the character vector of model assumptions stored in the 1ikelihood_contr object. The

"iid" assumption is always included.

Usage

## S3 method for class 'likelihood_contr'

assumptions(model, ...)

Arguments

model A likelihood_contr model.

Additional arguments (currently unused).

Value

Character vector of assumptions.
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Examples

model <- likelihood_contr(
obs_type = "status”,

exact = contr_name("exp", "exact”, ob_col = "t"),
assumptions = c("exponential distribution”, "non-informative censoring")
)
assumptions(model)
contr_fn Create a likelihood contribution from user-supplied functions
Description

Wraps user-provided log-likelihood, score, and Hessian functions into a "contr” S3 object suitable
for use in 1ikelihood_contr().

Usage

contr_fn(loglik, score = NULL, hess = NULL)

Arguments
loglik A function function(df, par, ...) returning the log-likelihood contribution
(scalar).
score Optional function function(df, par, ...) returning the score vector. If
NULL, numerical differentiation via numDeriv: :grad() is used.
hess Optional function function(df, par, ...) returning the Hessian matrix. If
NULL, numerical differentiation via numDeriv: :hessian() is used.
Details
The loglik function must have signature function(df, par, ...) and return a scalar log-

likelihood value. The optional score and hess functions must have the same signature and return
a numeric vector (score) or matrix (Hessian), respectively.

Value

A "contr” S3 object (a list) with elements $loglik (function), $score (function or NULL), and
$hess (function or NULL). Pass this object to 1ikelihood_contr() to include it in a composed
model.



Examples

# Exponential exact-observation contribution
my_contr <- contr_fn(
loglik = function(df, par, ...) {
sum(dexp(df$x, rate = par[1], log = TRUE))
1
score = function(df, par, ...) {
n <- nrow(df)
c(rate = n / par[1] - sum(df$x))
}
)

contr_freq

contr_freq

Weight a contribution by observed frequencies

Description

Wrap an existing contribution to work with counted observations, such as histogram bins. Each
row contributes its frequency times its log-likelihood. No expanded data frame is constructed.
Analytical derivatives are weighted in the same way; absent derivatives remain available through

the model’s numerical differentiation fallback.

Usage

contr_freq(contribution, count_col)

Arguments

contribution A contribution object created by contr_fn() or contr_name().

count_col Name of the column containing observed frequencies.

Details

Frequencies must be finite, nonnegative integers. This represents repeated independent observa-
tions, not survey weights or importance weights. The wrapped contribution must be additive over
independent rows. Zero-count rows are skipped, including rows whose likelihood would otherwise
be undefined. Multinomial histogram likelihoods differ from this likelihood by a constant indepen-
dent of the distribution parameters. Rows must describe disjoint bins and counts must be per-bin

frequencies, not cumulative histogram counts.

The generic fitting layer counts rows, not expanded observations. Do not use its default BIC or
row bootstrap for frequency data: use the sum of frequencies for sample size and resample counts
under the sampling design. Direct likelihood optimization is illustrated in the timeout benchmarking

vignette.

Value

A "contr” object usable in 1ikelihood_contr().



contr_name 5

Examples

bins <- data.frame(lo = c(@, 1, 2), hi = c(1, 2, Inf), count = c(12, 5, 3))
interval <- contr_name("exp”, "interval”, "lo", "hi")

counted <- contr_freq(interval, "count")

counted$loglik(bins, c(rate = 0.7))

contr_name Create a likelihood contribution from a named R distribution

Description

Generates a "contr” object for a standard R distribution using the d<name> (PDF) and p<name>
(CDF) functions. Exact observations use the PDF, right-censored use the survival function, left-
censored use the CDF, and interval-censored use the CDF difference.

Usage
contr_name(dist_name, type, ob_col = "x", ob_col_upper = NULL)
Arguments
dist_name The distribution name (e.g., "norm”, "weibull”, "exp"). Must have both d<name>
and p<name> functions available.
type One of "exact”, "right"”, "left”, "interval”.
ob_col Name of the observation column in the data frame. For interval censoring, this

is the lower bound column.

ob_col_upper Name of the upper bound column for interval censoring. Required when type =
"interval”.

Details

The log-likelihood form for each contribution type:

e "exact": PDF via d<name>(x, ..., log = TRUE)
e "right": Survival function via p<name>(x, ..., lower.tail = FALSE, log.p = TRUE)
e "left": CDF via p<name>(x, ..., log.p = TRUE)

e "interval”: log(F (upper) - F(lower)) via p<name>, computed in log-space for numerical
stability

Value

A "contr"” S3 object (a list) with a $loglik function derived from the named distribution. The
$score and $hess elements are NULL; numerical differentiation is used automatically when the
contribution is part of a likelihood_contr () model.
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Examples

# Exact Weibull contribution
exact <- contr_name("weibull”, "exact”, ob_col = "t")

# Right-censored Weibull contribution
right <- contr_name("weibull”, "right"”, ob_col = "t")

# Interval-censored normal contribution
interval <- contr_name("norm”, "interval”, ob_col = "lo"”, ob_col_upper = "hi")

hess_loglik.likelihood_contr
Hessian of the log-likelihood for likelihood_contr

Description

Returns a closure that splits the data frame by observation type and sums the per-type Hessian
matrices. If a contribution does not provide an analytical Hessian, numerical differentiation via
numDeriv: :hessian() is used.

Usage

## S3 method for class 'likelihood_contr'
hess_loglik(model, ...)

Arguments
model A likelihood_contr model.
Additional arguments (currently unused).
Value
A function function(df, par, ...) returning the total Hessian matrix.
Examples

model <- likelihood_contr(
obs_type = "status”,
exact = contr_name("exp", "exact”, ob_col = "t")
)
df <- data.frame(t = c(0.5, 1.0, 1.5), status = "exact"”)
hess_fn <- hess_loglik(model)
hess_fn(df, par = c(rate = 2))
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likelihood_contr Compose a likelihood model from heterogeneous observation contri-
butions

Description

Constructs a "likelihood_contr"” model by combining named "contr” objects. The model splits
a data frame by observation type, evaluates each type’s contribution, and sums the results (under
the i.i.d. assumption).

Usage
likelihood_contr(obs_type, ..., rdata_fn = NULL, assumptions = character(@))
Arguments
obs_type Either a string (column name) or function for determining observation types.
See Details.
Named "contr” objects, one per observation type.
rdata_fn Optional function function(theta, n, ...) that generates random data from
the model’s data-generating process. Required by the default 1ikelihood.model: : fim.likelihood_mo
method.
assumptions Character vector of model assumptions. "iid"” is always included.
Details

Observation type dispatch is controlled by obs_type:

* If a string, it names a column in the data frame whose values are matched against the contri-
bution names.

« If a function, it is called as obs_type(df) and must return a character vector of the same
length as nrow(df’).

Value

A "likelihood_contr” S3 object (inheriting from "likelihood_model”) containing the contri-
butions, dispatch method, and assumptions. Use loglik(), score(), hess_loglik() to obtain
inference closures, or generics: : fit() from the likelihood.model package to perform maximum
likelihood estimation.

Examples

# Weibull model with exact and right-censored observations
model <- likelihood_contr(
obs_type = "status”,
exact = contr_name("weibull”, "exact", ob_col = "t"),
right = contr_name("weibull”, "right”, ob_col = "t"),
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assumptions = c("Weibull distribution”, "non-informative censoring")
)
loglik Re-exported generics from likelihood.model
Description

These generics are re-exported so that users can call them directly after loading 1ikelihood. contr,
without loading 1ikelihood.model separately.

Usage
loglik(model, ...)
score(model, ...)
hess_loglik(model, ...)
assumptions(model, ...)
rdata(model, ...)
Arguments
model A likelihood model object (e.g., a "1ikelihood_contr” object).

Additional arguments passed to methods.

Details

loglik(model, ...) Returnsaclosure function(df, par, ...) thatevaluates the total log-likelihood
(a scalar).

score(model, ...) Returns a closure function(df, par, ...) that evaluates the score vector
(gradient of the log-likelihood).

hess_loglik(model, ...) Returns a closure function(df, par, ...) that evaluates the Hes-
sian matrix of the log-likelihood.

assumptions(model, ...) Returns a character vector of model assumptions.

rdata(model, ...) Returns a closure function(theta, n, ...) that generates a random data

frame from the model.

See loglik for full documentation.

Value

The return type depends on the generic; see Details. loglik, score, hess_loglik, and rdata each
return a closure (function). assumptions returns a character vector.
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loglik.likelihood_contr
Log-likelihood for likelihood_contr

Description

Returns a closure that splits the data frame by observation type, evaluates each contribution’s log-
likelihood, and sums them. The data-frame split is cached so repeated calls with the same df (e.g.,

during optimization) skip the split step.

Usage

## S3 method for class 'likelihood_contr'
loglik(model, ...)

Arguments
model A likelihood_contr model.
Additional arguments (currently unused).
Value
A function function(df, par, ...) returning the total log-likelihood (scalar).
Examples

model <- likelihood_contr(
obs_type = "status”,
exact = contr_name("exp"”, "exact”, ob_col = "t"),
right = contr_name("exp"”, "right”, ob_col

)

1l
+
-

df <- data.frame(t = c(1, 2, 3, 4), status = c("exact”, "exact”, "right"”, "right"))

11_fn <- loglik(model)
11_fn(df, par = c(rate = 0.5))

print.likelihood_contr
Print method for likelihood_contr

Description

Prints a summary of the model’s observation types, dispatch method (column name or function),

and assumptions.
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Usage
## S3 method for class 'likelihood_contr'
print(x, ...)
Arguments
X A likelihood_contr model.
Additional arguments (ignored).
Value

The model object, invisibly.

Examples

model <- likelihood_contr(
obs_type = "status”,
exact = contr_name("weibull”, "exact”, ob_col = "t"),
right = contr_name("weibull”, "right", ob_col = "t"),
assumptions = c("Weibull distribution”)

)
print(model)

rdata.likelihood_contr

rdata.likelihood_contr
Random data generation for likelihood_contr

Description

Returns the user-supplied rdata_fn or errors if none was provided.

Usage
## S3 method for class 'likelihood_contr'
rdata(model, ...)

Arguments
model A likelihood_contr model.

Additional arguments (currently unused).

Value

A function function(theta, n, ...) returning a data frame.
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Examples
rdata_fn <- function(theta, n, ...) {
data.frame(t = rexp(n, rate = theta[1]), status = "exact"”)
}

model <- likelihood_contr(
obs_type = "status”,
exact = contr_name("exp"”, "exact”, ob_col = "t"),
rdata_fn = rdata_fn

)

gen <- rdata(model)

gen(theta = c(rate = 2), n =5)

score.likelihood_contr
Score for likelihood_contr

Description

Returns a closure that splits the data frame by observation type and sums the per-type score vectors.
If a contribution does not provide an analytical score, numerical differentiation via numDeriv: :grad()
is used.

Usage

## S3 method for class 'likelihood_contr'
score(model, ...)

Arguments

model A likelihood_contr model.

Additional arguments (currently unused).

Value

A function function(df, par, ...) returning the total score vector.

Examples

model <- likelihood_contr(
obs_type = "status”,
exact = contr_name("exp", "exact”, ob_col = "t")
)
df <- data.frame(t = c(0.5, 1.0, 1.5), status = "exact")
score_fn <- score(model)
score_fn(df, par = c(rate = 2))
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