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In the investment game, each member i of a group of N subjects (i = 1, ..., N ) is given an endowment of ei tokens. They can decide to “invest” some portion xi ≤ ei in harvesting the resource. Tokens not used for harvest yield constant return of w > 0. In other words, the payoff if xi = 0 is wei. If xi > 0, the payoffs depend on both individual and aggregate investment X =Σ
X


N
i=1

xi. The canonical version of the payoff function takes the form πi = w (ei − xi) + xi F (X)

with F being a concave function with a decreasing region over some values of X, often parabolic so F = aX −bX2 for some positive a and b. This implies that for some range of total harvest, each additional token increases increases individual benefits, but decreases group benefits, modelling the congestion externality. For small levels of X, the return to xi exceeds the individual private return. However, if aggregate harvest exceeds a given level, the individual return falls below w, the individual’s private return for not investing. Therefore the investment game is similar to a public good game (Allison and Kerr, 1994; Isaac et al., 1994; Isaac and Walker, 1988; ?; Rapoport and Suleiman, 1993; Van Dijk and Wilke, 1995) with a strictly interior privately optimal investment decision, which is also strictly higher than the Pareto-optimal level for symmetric choices.4 The investment game was widely popularized by Ostrom et al. (1994). It was common throughout the 90s and early 2000s (see, e.g., Akpalu and Martinsson, 2012; Hackett et al., 1994; Müller and Vickers, 1996; Schmitt et al., 2000; Ostrom et al., 1992). It is an elegant and flexible model, but suffers the disadvantage that it is also strategically complex, as the marginal benefit of investment to each player depends on the others’ choices.5 Implementations of the investment game often involve simulators to allow participants to discover their preferred choices, but even so the complexity leads to noise, and probably reduced incentive power, in laboratory behavior. Apesteguia (2006) shows that the results in non-linear CPR games depend little on whether the subjects even know the payoff function at all, which casts significant doubt on the interpretation of changes to experimental design.
The structure of the request game can be seen as a simplification of the investment game. In the request game, a group of N subjects is granted access to a CPR containing S tokens. Each subject i, (i = 1, ..., N ) can request any amount ri from the CPR. Individual i’s return πi is determined by the total requests made by the group R = Σri and the value of the common pool. If R ≤ S, all participants receive their requests. However, if R > S, players receive nothing: the resource has been over-depleted, and collapses. The request game is therefore equivalent to an investment

[bookmark: _bookmark153][bookmark: _bookmark154]4Keeping in mind that in a symmetric equilibrium xi = x for all i, so X = Nx, the individual FOC gives F′ XNE = Nw − N−1 F (Nx). The social optimum gives F′ XSO = Nw, which is clearly larger, indicating a lower extraction level in the social optimum.
5A simpler implementation, although marginal in the literature, involves linearizing the function F (.). ThisNx

approach can help participants better the game and make more consistent decisions.

game where w = 0 and F is equal to X if R ≤ S and zero otherwise. This considerably simplifies the strategic considerations. The social optimum has R = S, and the individually optimal choice

is ri = S − Σ

j̸=i

rj when this is non-negative. The congestion function is extreme in this case: not

just marginal but total benefit falls instantly to zero as soon as the social optimum is surpassed. Note that at least in this basic form the game has a symmetric, efficient equilibrium at ri = S/N for all i, in addition to a continuum of asymmetric equilibria that also feature R = S. This suggests that the commons problem in request games may be due mainly to strategic uncertainty. Informally, if everyone keeps their requests low, they will receive what they ask for. However, if everyone else keeps their requests low then you have an incentive to free ride and increase yours. Note also that while in the investment game individuals are guaranteed to get a return as long as they retain tokens and do not invest everything in extraction, this is not possible in the request game. This type of game was popularized by researchers such as David Budescu, Amnon Rapoport, Ramzi Suleiman, and their colleagues (Budescu et al., 1992; Suleiman and Rapoport, 1988) and has been increasingly implemented since the 90s.
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