Appendix
A1. Proof of Proposition 1：
The Hessian matrix of the profit function  is as follows:  
When , the hessian matrix is negative definite. Therefore, the profit function of the retailer is strictly concave in and .

When , the hessian matrix is negative definite. Therefore, the profit function of the manufacture is strictly concave in ,  and .
[bookmark: _Hlk226010742]The proof of Proposition 2 is similar to that of Proposition 1. Therefore, we omit the detailed proof process for it.
A2. Proof of Corollary 1：





When , ; when , . When , and , ; when ,  and .
The proofs of Corollary 2, 3 and 4 are similar to those of Corollary 1. 
A3. Proof of Proposition 3:

When , the hessian matrix is negative definite. Therefore, the profit function of the whole supply chain is strictly concave in , ,  and .
A4. Proof of Corollary 5:





When , we have ; when, we have .
The proof of Proposition 4 is the same as that of Proposition 1. Therefore, we omit the detailed proof process for it.
A5. Proof of Corollary 6:





When, and , .
[bookmark: _GoBack]A6. Proof of Corollary 7:s

When ,  When , .
A7. Proof of Corollary 8:

When ,  When , .
A8. Proof of Corollary 9:


When , ; When , .

