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Supplementary file 1. Replication Dynamic Equation

Stability analysis of the platform
The expected benefits for platform parties choosing reciprocal and opportunistic strategies (E2i
and E»,) are:
E = X2(0,Ry5 + Ry + 2,Ry,) + X(1=2) (0,Ry5 + Ry ) + (1= X) Z(Ryy + 05 Rys ) +
(1-x)(1-2)R,, 5)
E, = X2(—Py +(1— 1) Ryy )+ x(1=2)(—14Py + (1— 14) Ry, )
_ +1-x) R, +(1-x)(1-2)R,,
E, =VyE, + a-y) E,,
Therefore, the evolutionary game replication dynamic equation of platform strategy is:

F(y)=dy/dt=y(1-y) (E, - E,)

6
= y(l_y)(Rbl +p2(XRb3 +ZRb4)_Rb2+/u1X(Rb2+Pbl)) ( )

F I(y) = (1_2y)(Rb1 +p2 (XRbS + ZRb4)_ Rb2+/u1X(Rb2 +Pb1)) (7)

AssumingW (2) = Rbl TP, (XRhS + ZRb4 ) N sz +/”1X(sz +Pb1) , when

_ _Rbl +Rb2 - /”1X( sz +Pbl) P, XRbS
PR,

Proposition 2: When 0<z*<z</, y=1 is the evolutionarily stable point; when 0<z<z*</, y=0 is
the evolutionarily stable point.

Proof: The function W(z) exhibits a monotonic increase over the interval. When z=z*, W(z)=0,
F(y)=0, indicating regardless of the probability that the platform chooses reciprocity or
opportunism, the platform's strategy will remain unchanged over time. When 0<z*<z</,
F’(y)y=0>0, F’(y)|y,-1<0, y=1 exhibits stability; when 0<z<z*<I[, F’(y)|,-0<0, F’(y)|,-1>0, y=0

7* , proposition 2 holds.
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exhibits stability.
Stability analysis of senior care service enterprises
The expected benefits of senior care service enterprises choosing positive and passive
cooperation strategies (E31 and E3») are:

E31 = Xy(ps Rh3 + Rhl TP RhA) + X(l_ y) (p3Rh3 + Rhl)

+(1_ X) y(Rhl + pSRhA ) + (1_ X)(l_ y) Rhl

E32 = Xy(_lulphl + (1_ ;ul) ha ) + X(l_ y)(_lulphl + (1_ H ) ha ) (8)

_ +(1-x) YR, +(1-x)(1-Y)R,,

E,=zE, +(1-2)E,
Therefore, the evolutionary game replication dynamic equation of senior care service enterprises
strategy is:

F(z)=dz/dt=z(1-z)(E, - E,) ©)
= (1 N Z) 2(Ry + P xRy, + P YR, — Ry, xRy +14R . X)

F |(Z) = (1_ 22)(Rh1 + PR, + 2 YR, — R, Xy 4R, X) (10)

Proposition 3: When0 < X* < X <1, z=1 is the evolutionarily stable point; when 0< X < X*<1,

z=0 is the evolutionarily stable point.

Proof: The function W(x) exhibits a monotonic increase over the interval. When x=x%*
W(x)=0,F(z)=0, indicating regardless of the probability of senior care service enterprises
choosing positive or passive cooperation changes, senior care service enterprises' strategy will
remain unchanged over time. When 0<x*<x<I, F"’(z)|.=0>0, F’(z)|.-1<0, z=1 exhibits stability;
when 0<x<x*<l[, F’(z)|.=0<0, F’(z)|-=1>0, z=0 exhibits stability.



