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Proof of Lemma 1：
Based on equation (5), (6) and (7), when ,  will be optimal for retailer, if  satisfies , from which, we get  and further acquire . When , will be optimal for retailer, if  satisfies . Thus, we get  and . Next, when , from , we get  and . Besides, as ,  requires , which means that the retailer must withdraws from the market. In this case, the brander decides the order quantity  by , which yields . The proof is complete.
Proof of Proposition 1：
If , the profit for brander is , which is a concave function of . Therefore, from the first-order condition, the optimal  that maximizes the right-hand side of the inequality is . From , we have . If ,  yields . If , yields . From , we have  and . The proof is complete.
Proof of Corollary 1：
If , under the offline channel alone, the quantity and profit for brander are  and , respectively. When the dual-channel strategy is adopted by brander, the brnader’s profit is  and the total quantity . Since  and , relative to the offline channel alone, the dual-channel strategy is preferred by the brander. The proof is complete.
Proof of Proposition 2：
The profit functions of all  parties are respectively described as , and . From lemma 1 and proposition 1, if , with ,  and , we can get  ,  and . Similarly, in the case of , , , . In the case of , , , . The proof is complete.
Proof of Corollary 2：
  leads to . Obviously, in the case of ,  always holds. In addition, for the retailer,  requires , otherwise . The proof is complete.
Proof of Corollary 3：
 If , brander’s encroachment hurts the retailer and e-platform. From , we learn that the threshold value  decreases with  increasing. The proof is complete.
Proof of Lemma 2：
 This can be shown similar to Lemma 1. Hence, the proof is omitted. The proof is complete.
Proof of Proposition 3：
Based on the backward induction, considering the retailer’s actions, we can obtain the brander and e-platform’s best responses:
,.
Accordingly, the brander’s profits are described as:
          (A1)
where , ,  and .
As the e-platform participates in market competition and disturbs the market equilibrium, thus, there are four cases.
Case 1: To ensure the existence of A1, if , the brander’s profits must satisfy . If , . Solving inequality problems, there exists a unique value . In the case of , the brander’s profit  reaches the maximum when  is in different ranges.
Case 2: When, if , there will exist an intersection between  and . Thus, letting , we obtain a threshold value  between zero and . Duo to the fact that  at point , if , an intersection will exist between  and . From , we obtain a threshold value  which satisfies . Based on above two cases, as , the single channel strategy will generate more revenue for brander. In addition, to ensure two thresholds existing, from , the threshold value  is obtained. In general, if , the equilibria are given in proposition 3(2).
Case 3: When , there is only an intersection  between  and , which leads to  if  and  otherwise. If the threshold value  exists, it requires that . Solving  inequality, we can get . So, when , the equilibria are given in Proposition 3 (3).
Case 4: When , the brander always adopts a single channel strategy and makes a profit  with .  is set by the e-platform. The proof is complete.
Proof of Corollary 4：
Under the dual channel strategy, the optimal wholesale price is , the optimal coupon value is . We can get respectively the first-order derivative of  and  as , . Thus  and  mean that  decreases and  increases with . The proof is complete.
Proof of Proposition 4：
From lemma 2 and proposition 3, Outcomes of the game among the brander, e-platform and retailer are given in table 2 and table 3.
Table 2. Decisions of supply chain members.
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Table 3. Profits of supply chain members.
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Noting that coupon results in a postive impact on the platform only when ,  and . Solving inequalities, we obtain , which implies that the e-platform is willing to offer coupons to consumers for more benefits. Where , . The proof is complete.
Proof of Corollary 5：
 If , under the encroachement, the profit of retailer is given as . While, under the single channel, the profit of retailer is described as . Solving  yields . Where . In addition, we can find , which implies that coupon may prevents the brander’s encroachment to some extent. The proof is complete.
Proof of Corollary 6：
 If , the brander tends to encroach the retail market, while, in the case of coupon, with , the encroachment benefits the brander more. Comparing  and  in figure 3(b), we have , which implies coupon weakens the motivation of brander’s encoroachment. The proof is complete.
Proof of Corollary 7：
In the case of no coupon, if , the single channel with the threat is employed by the brander, from which the retailer gets the profit . Comparing  and , we have . Then we can get , where . When , the retailer prefers the single channel strategy. In the case of coupon, the retailer gets the profit under the single channel strategy with the threat. Letting , we can find a unique threshold value . If ,  and  if . Where . Here, is a threshold value satisfying . Where . The proof is complete.
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Appendix   Proof of Lemma   1 ：   Based on equation (5), (6) and (7), when  ?? ?? < 1 - ?? ?? ,   ?? ?? * = ?? + ???? - 2 ?? 2 ( 2 - ?? ) ??   will be optimal  for retailer, if   ??   satisfies  ?? ?? + ???? - 2 ?? 2 ( 2 - ?? ) ?? < 1 - ?? ?? , ?? < 4 - 3 ?? 1 + ?? + 2 ?? 2 ( 2 - ?? )   , from which, we  get  ?? > 3 - ?? ?? - 4 ( 1 - ?? ) 2   and further acquire  ?? ?? * = 4 + 2 ?? + ?? ( ?? - 4 ) - 3 ?? 8 - 4 ?? .  When  ?? ?? > 1 - ?? ?? ,   ?? ?? * = ?? - ?? 2 ??   will be optimal for retailer, if  ??   satisfies  ?? ?? - ?? 2 ?? > 1 - ?? ?? . Thus, we  get  ?? < ?? - 2 + 2 ??   and  ?? ?? * = 0 . Next, when  ?? ?? * = 1 - ?? ?? ,   from  ?? 2 ?? - ?? - ???? 2 ( ?? - 2 ) ?? = 1 - ?? ?? , ?? - ?? 2 ?? = 1 - ?? ?? , ?? < 4 - 3 ?? 1 + ?? + 2 ?? 2 ( 2 - ?? ) , we get  ?? - 2 + 2 ?? = ?? = 3 - ?? ?? - 4 ( 1 - ?? ) 2   and  ?? ?? * = 0 .   Besides, as  ?? ?? = ?? + ???? - 2 ?? 2 ( 2 - ?? ) ?? ,   ?? ?? = 0   requires  ?? = ?? + ???? 2 ,  which mean s that the retailer must   withdraws   from   the   market. In this case, the brander  decides the order quantity  ?? ??   by  max ?? ?? 1 - ?? ?? - ?? ?? ?? , which yields  ?? ?? * = 1 - ?? 2 . The  proof is complete.   Proof of Proposition 1 ：   If  ?? < ?? - 2 + 2 ?? , the   profit for brander is  ?? ?? = ?? ( ?? - ?? ) 2 ?? ,   which is a concave  function   of  ?? . Therefore, from the first - order condition, the   optimal  ??   that  maximizes the right - hand side of   the inequality is  ?? 2 .   From  ?? 2 < ?? - 2 + 2 ?? ,   we have  ?? 2 = 4 - ?? 4 < ?? .   If  ?? ? [ ?? - 2 + 2 ?? , 3 - ?? ?? - 4 ( 1 - ?? ) 2 ) ,   max ?? ?? - ???? ??   yields  ?? * = 3 - ?? ?? - 4 ( 1 - ?? ) 2 .   If  ?? ? [ 3 - ?? ?? - 4 ( 1 - ?? ) 2 , ???? + ?? 2 ) , max ?? ( 4 + ?? ( ?? - 4 ) - 3 ?? ) 2 ?? + 4 ?? 2 ( 5 ?? - 8 ) - 4 ???? ( ( 5 + ?? ) ?? - 8 ) 16 ( 2 - ?? ) 2 ??   yields  ?? * = ?? ( - 8 + ( 5 + ?? ) ?? ) 2 ( - 8 + 5 ?? ) .   From  3 - ?? ?? - 4 ( 1 - ?? ) 2 = ?? * < ???? + ?? 2 ,   we have  0 < ?? = 8 - 5 ?? 8 - 3 ?? = ?? 1   and  ?? ?? * = 8 + ?? 2 8 - ?? - 5 ?? 4 ( 8 - 5 ?? ) .   The proof is complete.   Proof of Corollary 1 ：   If  0 < ?? = ?? 1 ,   under the offline channel alone, the quantity and prof it for brander  are  ?? = 1 - ?? 2   and  ?? = ( 1 - ?? ) 2 4 , respectively. When the dual - channel strategy is adopted 

