Appendix 1
1. Tripartite evolutionary game model in CTS 
1.1 Construction of tripartite payment matrix
[bookmark: _GoBack]According to the above model assumptions and parameter Settings, the strategy combination composed by learners, school and government’s preferences can obtain 8 different income combinations through the interaction of income relations. The income matrix of the tripartite evolutionary game is shown in Table 4.
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1.2 Evolutionary solution of stability strategy
1.2.1 Construct the function of expected income
Firstly, the expected function of learners need to be solved. The expected income of “strong participation” strategy is , the expected income of “weak participation” strategy is , and the average expected income of learners is .
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When the school chooses the strategy in the game, the expected income of the “active participation” strategy is , the expected income of the “passive participation” strategy is , and the average expected income of the school is .
                    (4)
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                   (6)
When the government chooses the strategy in the game, the expected income of choosing the “strong dominance” strategy is , the expected income of choosing the “weak regulation” strategy is , and the average expected income of the government is .
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1.2.2 Solve the evolutionary game under stability strategy
     Through the above analysis, the replication dynamic equations of learners, school and government can be obtained as follows:
                   (10)
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              (12)
According to the method proposed by Friedman (1998), the stable strategy under evolutionary game is used to analyze the behavior of stakeholders near the equilibrium point by calculating the eigenvalue of the Jacobian matrix at the equilibrium point. If , these equations can get eight equilibrium points with pure strategy, ，，，，，，. According to solved equilibrium, the above eight equilibrium points are not always the stability strategies in the replicated dynamic system. This requires calculating the partial derivatives of the differential equation with respect to ,  and  for 、、, establishing the Jacobian matrix J for partial equilibrium analysis, to determine the evolutionary stability of the equilibrium points in the replicator dynamic system by judging the signs of  and . According to the first Lyapunov theorem, if the real parts of all eigenvalues for the Jacobian matrix are negative, the equilibrium point is a equilibrium stable system (ESS), If there is at least one eigenvalue whose real part is positive, the equilibrium point is unstable. The Jacobian matrix for this system is known as:
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Take the derivatives in sequence to obtain:
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1.2.3 Stability analysis of equilibrium points
To determine the signs of the eigenvalues for the Jacobian matrix, based on Assumption 4 and Assumption 5, the following conclusions can be drawn. When the school chooses the “active participation” strategy, the income of learners choosing “strong participation” strategy is higher than that of choosing “weak participation” strategy, so >0 and ; When the government chooses the “strong dominance” strategy, the income of school choosing “active participation” strategy are higher than that of choosing “passive participation” strategy, that is,  and .
First, we analyze the case where the equilibrium point is , its Jacobian matrix is:
                          (23)
It can be seen that at this point, the eigenvalues of the Jacobian matrix are these , , . Under the condition of partial asymptotic stability represented by a negative definite Jacobian matrix When , learners choose “weak participation” strategy, school chooses “passive participation” strategy, and the government chooses “weak dominance” strategy, all stakeholders tend to opt the strategies with less cost. This implies that the CTS may fall into an inefficient equilibrium state, which, although stable, could lead to low efficiency and fail to achieve the expected goals of CTS. In order to change this state, it needs to redesign the incentive policy to increase the income of “strong participation”, “active participation”, and “strong dominance” strategies, thereby encouraging all stakeholders to find a new equilibrium between cost and benefits. In other words, the 8 equilibrium points were substituted into the Jacobian matrix to obtain corresponding eigenvalues respectively, as shown in Table 5.
[bookmark: OLE_LINK116]Table 5 Eigenvalues of the Jacobian matrix
	Equilibrium point
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[bookmark: OLE_LINK117]Calculating the stability of each equilibrium point, and the results are shown in Table 6. Only three equilibrium points have all negative eigenvalues in Jacobian matrix. That is ), where learners choose “weak participation” strategy, school chooses “passive participation” strategy, and the government chooses “weak dominance” strategy, , where learners choose “strong participation” strategy, school chooses “active participation” strategy, and the government chooses “weak dominance” strategy, and , where learners choose “strong participation” strategy, school chooses “active participation” strategy, and the government chooses “strong dominance” strategy. These three equilibrium points can eventually evolve to a stable state.
Table 6 Eigenvalues of the Jacobian matrix and stability analysis for all equilibrium points
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