Additional file 3: Experimental parameters and payoff functions
This file reports the patient-profile parameters, payoff functions, performance thresholds, and bonus values used in the experiment.
Decision set and notation
In each decision round, physicians selected an integer quantity of healthcare services q from 0 to 10. Patient illness type is denoted by k ∈ {A, B, C}, and illness severity by l ∈ {x, y, z}, where x indicates mild severity, y intermediate severity, and z high severity.
The patient-optimal quantity is denoted by q*. It is the quantity that maximizes patient benefit for a given severity level. The marginal patient-benefit parameter is denoted by theta.
Patient profiles
	Profile
	Illness type
	Severity
	
	Maximum patient benefit 
	

	Ax
	A
	Mild severity
	3
	7
	1

	Ay
	A
	Intermediate severity
	5
	7
	1

	Az
	A
	High severity
	7
	7
	1

	Bx
	B
	Mild severity
	3
	10
	1

	By
	B
	Intermediate severity
	5
	10
	1

	Bz
	B
	High severity
	7
	10
	1

	Cx
	C
	Mild severity
	3
	14
	2

	Cy
	C
	Intermediate severity
	5
	14
	2

	Cz
	C
	High severity
	7
	14
	2


Patient-benefit function
Patient benefit for quantity q was calculated as:

[bookmark: _Hlk137199571]where is the maximum patient benefit for illness type k,  is the marginal patient-benefit parameter, and  is the patient-optimal quantity for severity level l. The maximum patient benefit values were , . The marginal patient-benefit values were , . The patient-optimal quantities were , , and .
Physician service costs, gross payments, and net experimental payoffs
Treatment costs increased with service quantity and were calculated as:

Under CAP, gross provider payment was fixed at 10 experimental currency units per patient. Net experimental payoff under CAP was gross payment minus the service-provision cost, as defined by the following function:

Under CAP+P4P, gross provider payment equaled 10 units plus any severity-specific bonus earned for satisfying the performance threshold. The net experimental payoff deducted the cost of service provision from this gross amount, as expressed by the following function:

where the bonus term is severity- and group-specific and I(.) equals one if the performance threshold is satisfied (zero otherwise). Gross payment and net experimental payoff are distinct: the former includes the base payment plus any earned bonus, while the latter deducts the service-provision cost.
Performance thresholds and bonus values
	Severity
	
	Threshold range 
	Low-bonus condition 
	High-bonus condition 

	Mild severity (x)
	3
	{2, 3, 4}
	0.9
	2.4

	Intermediate severity (y)
	5
	{4, 5, 6}
	2.1
	3.6

	High severity (z)
	7
	{6, 7, 8}
	4.1
	5.6


The maximum attainable net experimental payoff (after service-provision costs) rose from 10 units under CAP to 10.5 under the low-bonus schedule and 12 under the high-bonus schedule. The 5% and 20% labels describe these maximum net-payoff increases, not the nominal bonus amounts. The actual severity-specific bonuses, when earned, are shown in the table above.
Net experimental payoffs at patient-optimal quantities
	Severity and 
	CAP
	CAP+P4P low bonus
	CAP+P4P high bonus

	Mild severity (q* = 3)
	9.1
	10.0
	11.5

	Intermediate severity (q* = 5)
	7.5
	9.6
	11.1

	High severity (q* = 7)
	5.1
	9.2
	10.7


[bookmark: _GoBack]Note: The values shown are net experimental payoffs after deducting service-provision costs at the patient-optimal quantity q*. Under CAP+P4P, selecting q* meets the performance threshold and earns the applicable severity-specific bonus.
Outcome definitions linked to the parameters
	Measure
	Definition

	Underprovision
	

	Overprovision
	

	Absolute distance to q*
	

	Threshold-consistent provision
	Indicator equal to one if 

	Change in service quantity
	

	Improvement in distance to q*
	||−||
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