Supplementary note 1: 
In the study, decision rules of selecting one out of two new treatments were based on the Beta posterior success rate distribution of each treatment.
Steps of the proof of Beta conjugate to Bernoulli/Binomial distribution 
        Step 1:  Bayes’ theorem is known as


Where the posterior is proportional to the prior multiplied by likelihood.  is posterior distribution,  is  joint distribution,  is prior distribution. is observed successes,  and  is the parameter of unknown success rate of each treatment .
    Step 2:   The binary outcome of each treatment follows a Bernoulli/Binomial likelihood function:



where  is the total number of each treatment selected (the treatment is  or ),  is failures,  is successes, ,  and  is the parameter of unknown success rate of one treatment 
     Step 3: In this study we assumed Beta distribution as the prior distribution of each treatment’s success rate:  


where  and  are two parameters of Beta prior distribution. In the study, we assumed a sequential of patients will select one out of two new treatments with no or very limited information, thus the success and failure number both are 0 when the first patient is enrolled in the decision study, then two parameter are  at the initial prior.
       Step 4:  Then combine the step 1, step 2 and step 3, the posterior distribution is 


which is also beta distribution with parameters added successes   to  and failures  to . 
           Therefore, the Beta distribution is conjugate distribution to binomial distribution. 
In our study,  it is reasonable to model the decision rules of selecting one of two treatments based on the Beta posterior distribution, in which the two parameters could be updated by success  and failures . Also we assume the initial prior parameters , Beta which in fact means that the chance to obtain the success and failure is equal for the first patient. 
In the method of this paper, the posterior Beta distribution of success rate for each treatment is written as 
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