Copula Modeling for Clinical Trials Notation
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Distribution function of random variable Y; — Converts from data to probabilities
Quantile function of random variable Y; — Converts from probabilities to data

Parameters for distribution function F

Fi(Y1) =U ~Unif(0,1) — Convert between Y7 and uniform random variable U

Multivariate distribution function
Copula (distribution) function
Parameters for copula C'

Kendall’s rank correlation coefficient
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Bivariate standard normal distribution function with correlation coefficient p
Standard normal distribution function

Standard normal quantile function
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Benefit-Risk Analysis (Costa and Drury 2018) Notation
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Safety model

Dependence model
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Total sample size
Index for i*" subject

Placebo (t = 1) or active (¢ = 2) intervention group

Treatment indicator vector for subject i; x;; = 1 for treatment ¢, 0 otherwise
Bivariate response for subject ¢
Continuous efficacy outcome, assumed to be normal with mean p; and variance o?

Binary adverse event outcome, assumed to be Bernoulli with parameter p;

yin ~ Normal(pg, 00) iy = i1 Pi1 + 212 0 = 151 + 252
yia ~ Bernoulli(p;) @ (p;) = 21821 + wi2B22

Hy, (yi1, yi2) = Cg "™ (F1(yi; pie, 01), Fa(yiz; pr))  0r = winw1 + Tigwo

Effect parameters for marginal models
Dispersion parameters for efficacy model
Copula dependency parameters

Poly-serial correlation between the normal efficacy outcome and the latent normal distri-
bution underlying the binary safety outcome

Pearson correlation between normal efficacy outcome and binary safety outcome



