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                    Abstract
The literature on rent-seeking primarily focuses on contests for achieving gains, although contests for avoiding losses are also omnipresent. Examples for such ‘reverse’ contests are activities to prevent the close-down of a local school or the construction of a waste disposal close-by. While under standard preferences, investments in ‘reverse’ and ‘conventional’ contests should not be different, loss aversion predicts contests for avoiding losses to be fiercer than conventional ones. In our experimental data, the difference in investments between conventional and reverse Tullock contests is small and statistically insignificant. We discuss several explanations for this remarkable finding.
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                    Notes
	We assume that if both players invest nothing, none of them wins the prize in the conventional contest.


	To keep the contest rules symmetric, in the reverse contest, if no player invests, both receive the bad.


	Chowdhury et al. (2017) present a model of loss aversion in contests that assumes the reference point to be the endowment minus the investment, i.e., wealth before the resolution of uncertainty. This model would make qualitatively similar predictions with respect to differences between conventional and reverse contests. We discuss further modeling assumptions of the reference points and their implications in Sect. 6.


	Note that our simple model ignores other motives that have been shown to significantly influence investments in conventional Tullock contests towards overbidding such as joy of winning (see Sheremeta 2010, 2013). Kong (2008) studies the impact of loss aversion on behavior in conventional Tullock contests using individual measures. He finds that (a) more loss averse subjects invest less, which is in line with our theory, and that (b) subjects with all levels of loss aversion nevertheless overbid on average as compared to the loss neutral equilibrium. Following (b) we do not actually expect to observe underbidding as predicted by our model in any of the two contests. Our simple framework helps to formally derive predictions with respect to the direction of the effects tested in our study (under the ceteris paribus assumption).


	We opted for a partner matching and against a stranger matching. In his meta-analysis on behavior in conventional Tullock contests, Sheremeta (2013) finds no statistically significant effect of the matching protocol on bidding behavior. Rockenbach and Waligora (2016a) replicate this finding in the subject pool of the current study (but with different subjects). Nevertheless, we are aware of Baik et al.’s (2015) study which finds less overbidding under partner matching for groups of two players. For the sake of an efficient experimental design, we opted for a partner matching.


	As paying all rounds may induce wealth effects over time, we control for both time and accumulated wealth in our analyses.


	The applied function is: \({ \hbox{max} }\{ 0; 4 - 0.4\left( {{\text{Belief}} - {\text{actual}} {\text{investment}}} \right)^{2} \}\). See Selten (1998) and Palfrey and Wang (2009) for the advantages of quadratic rules against linear ones. We are aware of the current discussion in the literature on whether and how to incentivize beliefs (e.g., Schlag et al. 2015). The elicitation of beliefs is a novel feature in experimental Tullock contests that we employ in several experiments within the scope of a larger research agenda. In the current paper, we do not focus on the influence of beliefs on behavior and refer the interested reader to the extensive discussion in Rockenbach and Waligora (2016b). We only shortly discuss beliefs in Sect. 6. Note that average beliefs do not significantly differ between our treatments and that when we include beliefs into regression (III) of Table 1 in Appendix A, the results do not change and there are no treatment differences with respect to the influence of beliefs on investments.


	In our design, a pair of subjects over 20 periods constitutes one independent observation.


	Instructions are available in the online appendix. All data and programs are available upon request.


	Note that our partner matching might be at risk to provide some scope for collusion over time (although by our design, we eliminate the important focal point of zero bids, which increases the difficulty of collusive coordination). We re-run our analyses and exclude all observations in which the investments of both subjects in a pair in a given period are either zero, one or two. This conservative measure looks at every single act of every pair and not just at coordination over time and identifies 10.2% of observations in TC and 6.2% of observations in TR as possibly collusive acts, already suggesting that the incidence of collusion is low. When excluding those acts, all our results remain robust.


	We find that the subjects’ beliefs closely follow their opponents’ lagged investment, i.e., they expect their opponent to invest just as much in the current round as in the previous round (r = 0.766 in TC and r = 0.795 in TR). In this sense, beliefs are myopic.


	As a caveat, these two explanations similarly apply to Chowdhury et al.’s (2017) experiment and thus also suggest no treatment differences there. However, they find a large difference between conventional and reverse contests.


	Other candidates for alternative reference points are earnings outside the experiment or the respective worst case scenario (investing a positive amount and still not winning the prize in TC or receiving the bad in TR, respectively). Both alternatives imply that all outcomes in the experiment are treated as gains and equilibrium predictions are similar to the loss neutral case. This is in contrast to experimental results by Kong (2008) who observes lower investments of subjects with higher loss aversion in conventional contests, in line with the theory outlined in Sect. 2.


	In our post-experimental questionnaire, we elicited self-reported emotions (joy, happiness, surprise, irritation, regret, envy, and anger) after winning and losing the lottery as well as a measure of how important it was for subjects to win the lottery more often than the opponent, among other motives. We do not find any treatment differences in these variables and conclude that the non-monetary utility of winning is likely to be similar in TC and TR. Moreover, in the questionnaire, we asked subjects how important winning more often than their opponent was to them (measured on a 7-point Likert scale). Including the self-reported motive “winning more often” from the post-experimental questionnaire (as a proxy for non-observable joy of winning) in regression (III) in Appendix A yields a marginally significant positive coefficient (beta = 0.207, s.e. = 0.109), but an insignificant interaction term with TR (beta = 0.164, s.e. = 0.150).


	For earlier discussions of winning as a component of subjects’ utility functions, see e.g., Schmitt et al. (2004), Parco et al. (2005), Herrmann and Orzen (2008), and Amaldoss and Rapoport (2009) for Tullock contests, as well as Goeree et al. (2002) for auctions.
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