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Abstract 

Clear and evidence-based decision-making frameworks are essential in early drug development. At 
AstraZeneca, an effective three-outcome framework has been developed, with criteria for a go, 
consider and stop decision being calculated based on a pre-specified target value and lower reference 
value for a target endpoint [1]. When using multiple endpoints, the approach was to assume 
independence and calculate the decision criteria separately, to generate joint operating characteristics. 
However, in the case where endpoints are correlated, this may lead to inaccurate operating 
characteristics. Therefore, we propose a new method for generating joint operating characteristics for 
multiple endpoints, which accounts for correlation by employing the Ruscio-Kaczetow method to 
rearrange independently generated samples so that they exhibit the desired Pearson correlation [2]. By 
reflecting the true joint behavior of endpoints, we evaluate the performance of the new approach and 
confirm its practical benefits for early development decision-making. 
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