SUPPLEMENTAL METHODS
1. Zero-Inflated Exponential density for RPKM
For the multiplicative error model specified in equation (3), if the positive random error follows a distribution described by an Exponential density function, then the distribution of  including zero occurrence is 
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with. According to the unit mean assumption  in equation (3), we have. That is, 
  
Since , the semi-continuous distribution for  can be derived by

That is,.

2. ZI-QML estimate  is asymptotically unbiased.
Proof: According to [1, 2],  is a consistent estimator if converges almost surely to and  is uniquely maximized at the true mean of RPKM, i.e.. Suppose the true value of, are and the true value of  is . 
A. Identity link function: . 
The true expectation of  is. Since with true value, it is not hard to show that  is
   
which is a finite function. By law of large numbers, -the sample mean of -converges almost surely to . Next, we need to demonstrate  being uniquely maximized at . 
We consider the maximizer of  instead of. 
That is

Let, then

The first gradient of is


The solution to equations (8) and (9) is . The second gradient gives the Hessian matrix 

Since   is the unique maximizer of. Hence,  is the unique solution maximizing. 
Lastly, we need to validate that  implies . According to definitions, the design matrix,  and can be written as 

When , equation (10) becomes 

and  is a solution to equation (11). Since the design matrix is of full rank, the solution to equation (11) is unique. Therefore,  implies , and  is the unique maximizer of . The estimator  derived from  is asymptotically consistent. 

B. Logarithmic link function:. 
The true expectation of  is. Similarly, we can derive  as equation (7) and  converges almost surely to, which is uniquely maximized at . Similar to the above proof,  is uniquely maximized at. Hence, consistency still holds for log link function.
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