logLik.bamlss <- function(object, ..., optimizer (= FALSE, samples = FALSE).

{

call <- match.call()

call <- call[!(names(Call) %in% c("optimizer", “Samples“H]
m <- as.character(call) [-1L]

object <- list(object, ...)

mstop <- object$mstop
if (any (names (object) !=

i <- names(object) =

object <- object[i]

m <~ m[i]

}
object <- object[mn != "mstop"]
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"family.bamlss", "gamlss2.family",
"gamlss.family"

® Objects of class "family.bamlss", "gamlss2.family" and
"gamlss.family" are used to specify the information required for model
fitting in the gamlss2 package.

® These objects include the parameter names, link functions, density function,
log-likelihood function, and the derivatives of the log-likelihood with respect
to predictors.

® Family objects also assist with post-modeling tasks, such as residual
diagnostics and random number generation.
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Details of Family Objects

Family objects in bamlss must satisfy the following minimum requirements:
® Return a list of class "family.bamlss" or "gamlss2.family".
® Contain the family name as a character string.
® Contain the names of parameters and corresponding link functions.
® Contain a density function d() for evaluating (log-)density.

The density function must take arguments:
d(y, par, log = FALSE, ...)

with y as the response and par as a named list of distribution parameters.
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Optional Derivative Functions

Optionally, family objects may include functions to compute:
® First derivatives of the log-likelihood w.r.t predictors.
® Negative second derivatives.

These functions should have the following structure:
function(y, par, ...)

If not provided, numerical approximation of derivatives will be used.
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Additional Functions in Family Objects

Family objects may also include:
® Cumulative distribution function, p().
® Quantile function, q().
® Random number generation, r ().

These functions follow the structure of the density function.
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Example: Normal Distribution Family Object

A simple example for the normal distribution family:
® Two parameters: mu (mean) and sigma (standard deviation).
e Link functions: identity for mu, log for sigma.
® Missing score functions.
® Missing Hessian functions.
® Density function for normal distribution.
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Normal Family Object Code

R> Normal <- function(...) {

+ fam <- list(

+ "family" = "Normal",

+ "names" = c("mu", "sigma"),

+ "links" = c("mu" = "identity", "sigma"

+ "d" = function(y, par, log = FALSE, ...
+ dnorm(y, par$mu, par$sigma, log = log
+ }

+ )

+ class(fam) <- "family.bamlss"

+ return(fam)

+

) o
)

lllogll) s
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Normal Family Object Code

R> library("bamlss")

R> data("rent", package = "gamlss.data")
R> print(dim(rent))

[1] 1969 9

R> f <- list(

+ R 7 s(F1) + s(A),

+ ~ s(F1) + s(A)

+ )

R> set.seed(123)

R> b <- bamlss(f, data = rent, family = Normal)
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Normal Family Object Code
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Normal Family Object Code
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Normal Family Object Code

| shesk sk sk ok s ok ok ok ok sk ok ok ok ok ok

| sk sk sk ok sk sk ok ok sk ook ok ok sk ok ok K

| shesk sk sk ok sk ok ok ok sk sk sk ok ok ok ok ok ok ok
| sk sk sk ok sk ok ok ok sk ook ok ok ok ok ok ok ok K

85% 1.51sec 8.53sec
90% 1.00sec 9.04sec
95% 0.50sec 9.54sec

|
|
|
| 100% 0.00sec 10.04sec

Advanced Bayesian Methods - 2024 10/12



Normal Family Object Code

R> par(mfrow = c(2, 2), mar = c(4, 4, 1, 1))
R> plot(b, spar = FALSE, pages = 1)
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Conclusion
® Family objects in bamliss (and gamlss2) play a crucial role in defining the
model fitting process.

® They specify the distribution, parameter link functions, density, and
derivative functions required for model estimation and diagnostics.
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