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This paper analyses the equilibrium of a two-person "pledge and give" game and tests its predictions in a lab experiment. Each person's endowment is private information. In the …rst stage, each agent informs the other about the amount he/she intends to give. In the second stage, each agent makes a contribution to the joint donation. We show that a linear pledge function can be an equilibrium of the game. Furthermore, if agents have a strong taste for conformity, the equilbrium donation is positively related to one's own endowment and to the pledge of his partner. In the lab, subjects pledged on average 60% of their income and donated on average 50% of their income. High pledges foster the generosity of the partner: an agent will increase the donation by 20 cents on average if the partner pledges one extra euro.

Introduction

A notable story in the history of philanthropy is the 1997 pledge by US media billionaire Ted Turner to give one billion dollars to the United Nations over the following ten years. In the giving literature, the pledge is de…ned as an unbinding promise to give money at a later time. Turner kept his promise, and ended his payment to the UN in 2016. 1 If his action could have been driven by several motives, he stated once that one main purpose of his generous pledge "was putting other rich people on notice that I would be calling on them to be more generous."2 Many large fundraising campaigns, such as the French Téléthon, which collects funds to …ght myopathic disorders, rely on the pledge mechanism (Sutan et al. 2018). Several …eld experiments revealed that donors to charity are subject to social in ‡uence; individuals can be induced to give more if they receive information that their peers made generous gifts (Martin and Randal, 2008; Shang and Croson, 2009; Sarah et al., 2015; Sasaki, 2019).

A large pledge is a double edge sword. On the one hand, a potential contributor who observes a high pledge might be prompted to give more, in particular if he/she has a strong taste for conformity. On the other hand, the same large pledge can adversely a¤ect the donation of the pledger, because the latter can now rely on the generosity of the others. To study these contradictory e¤ects, this paper introduces a simple "pledge and give" game with imperfect information about the income of the donors, and implements an original lab experiment to test its predictions.

The game features two agents with identical preferences who must make a joint donation to a charity. Agents are assumed to be altruistic, as the bene…t of the charity enters into their utility function next to their private consumption. They can have a di¤erent endowment, and the latter is private information. We explicitly model the preference for conformity and the cost of breaking a promise. To isolate the e¤ect of the pledge on the behavior of the partner from other motives to pledge such as improving self-image over time, the giving decision follows immediately after the communication. The decisions are simultaneous; both agents make pledges at the same time, and then decide on their contribution to the joint donation. The main implications of the theoretical analysis, which also constitute key hypotheses to test, is that a pledge proportional to the income is an equilibrium of the communication game. Because the signal is correct, agents with a strong preference for conformity will adapt their donation to the pledge of the partner. A numerical example shows that, depending on the parameters, agents might systematically over-state their e¤ective donation.

In the second part, the paper reports the results of a lab experiment designed to test these predictions. Participants were matched in pairs, and asked to pledge, then to make a joint donation to a charity. Our empirical results corroborate the linear relationship between the pledge and the individual's endowment on one hand, and that between the donation of one agent and the pledge made by his partner on the other hand. We thus provide evidence that pledges can be a vector of social in ‡uence, with donors being tempted to align their own donation to the gift promises of other donors in the group.

Our analysis is connected to a substantial body of literature on social in ‡uence. Scholars in social psychology have documented the strong tendency of human beings to imitate the actions of others (Asch, 1951; 1955; Nook et al., 2016), behavior also referred to as pro-social conformity. In Sugden (1984), individuals'conformism or reciprocation of minimum investment in the group can explain the production of higher than rational (Samulesonian) amounts of public good. Bernheim (1994) The literature on giving and philanthropy emphasizes the commitment and signaling e¤ect of pledges (see Vesterlund 2006 for a survey). Andreoni et al. (2015, 2016) assume that people dislike saying "no" when solicited to give; they analyze the donor's decision problem that compares the immediate gain from the pledge with the discounted cost of executing the promise at a later time (see also Damgaard and Gravert, 2017 and Schulz et al., 2018). This cost bene…t analysis reveals that actual donations are positively related to the strength of the commitment device used to enforce the pledge. On the other hand, pledges made in public make sense if donors care about their social image. In general, large donations boost the social image of the donors and signal their wealth (Glazer and Konrad, 1996; Bénabou and Tirole, 2006; Andreoni and Bernheim, 2009; Grossman, 2015). In these models, the observers'beliefs about the type of donor enter into the utility function of the latter. In this context, donors can use pledges as a signal for future donations, and bene…t from the enhanced social image until the time for donation arrives, when they might behave opportunistically or not. In our model, experimental wealth is attributed at random; subjects would not experience pride from this. Also, pledges and giving follow at a very short interval, thus the bene…t of a positive image is ephemeral, the essential element being the donation itself, and the value of the promise for the sender. Finally, Kartik (2009) analyses a sequetial sender-receiver communication game with quadratic lying costs (for the sender), and proves that in ‡ated language is almost always an equilibrium.

The paper is organized as follows. The next section introduces a simple pledging game between two identical agents, and solves it for the equilibrium pledge function. Section 3 presents the experiment used to test the predictions of the model. Section 4 is our conclusion.

2 The model

Main assumptions

This section analyzes the "pledge and give" game between two players with identical preferences.

First players receive their endowment or income, then simultaneously make reciprocal pledges, and then make a joint donation to a charity.

The two players are denoted by the index z; with z = fi; jg and where z denotes the partner of agent z: At the onset of the game, each one receives an income r z (respectively r z ) drawn at random from the same income distribution. Subjects know that the income is a random variable drawn from the same income distribution, but are not informed what this distribution is. This assumption allows for a simple rule to guess the income of the other. If the distribution is unknown and one does not know his/her own income, the income of the other could be anything. However, when one knows his own income, and the other obtained a draw from the same distribution, his/her best guess is to assume that the other got the same income, since, at least, this number exists in that distribution. Ex-post, these beliefs can be correct or not.4 

In the next stage, players must simultaneously indicate how much they intend to give, or make a pledge; the pledge of player z is denoted by a z with z = fi; jg. This promise is unbinding.

Then, players simultaneously receive the information about the partner's pledge, and decide on their contribution to the pair's gift. Denoting by g z the donation of each agent (with g z < r z ), the pair will donate (g z + g z ) :

At the end of the game they learn the gift of the pair (they can thus infer the true gift of the partner).

We assume that, at the outset of the game, agent z seeks to maximize net utility:

Vz = U (ĉ z ; ĝz + ĝ z ) (ĝ z ĝ z ) 2 k(a z ĝz ) 2 ; with z = fi; jg (1) 
where the "hat" represents an expected variable. The use, at the …rst stage, of expected variables conditional on the information set (i.e., his/her own income) is required because the agent does not know the income of the other player, and, as a consequence, does not know what his/her own actions will be once that this income will be revealed to him/her. At the last stage, the ex-post utility depends on the income of the player and the income of the partner.

In general, the net utility of the individual z includes three components: a) U (c z ; g z + g z ) is a standard utility function with altruistic agents; individuals prefer more consumption to less, @U=@c > 0; and care about the charity, @U=@(g z + g z) > 0: A standard assumption in the analysis of giving is that these utility curves entail convex indi¤erence curves, making possible the existence of interior solutions for the utility maximization problem (Glazer and Konrad, 1996; Martin and Randal, 2008; Andreoni and Bernheim, 2009; DellaVigna et al., 2012).

To keep the analysis tractable, in the following we use the multiplicative form:

U (c z ; g z + g z ) = c z (g z + g z ) ; with c z = r z g z : b) k(a z g z ) 2
is the cost related to the unful…lled promises, with k as a positive parameter; this preference for keeping a promise can be grounded in how individuals view and perceive themselves with respect to their own norms or express guilt when not living up to their partner's expectations. 5 While the pledge is not legally binding, the lying cost is a light form of commitment.6 c) (g z g z ) 2 is the cost of diverging from the donation of the other, related to the taste for conformism of the agents as documented in the introduction (DellaVigna et al., 2012; Barett and Dannenberg, 2016), with as a positive parameter.

This utility function discards the "warm-glow" motive of giving (Andreoni 1989, 1990). The implications of the model would not change if this motive is included in complement to the altruistic motive as an utility premium related to the agent's own donation.

Solution and equilibrium

An equilibrium of this game is characterized by the equilibrium donation and pledge functions, de…ning the strategy of an agent depending on his/her type.

In this game, the only di¤erence between the two agents, which can justify di¤erences in their pledges, is their income. Thus, the optimal pledge can be written as a function of the income of the subject, a z = a(r z ); and the donation is a function of both the subject's income and of the pledge of his partner, g z = g z (r z ; a z ) with z = fi; jg:

The complete resolution is presented in the Online Appendix. We here present only the basic steps.

Because of the complexity of the game, it would be di¢ cult to characterize the general class of pledge functions that are the equilibrium of the game. We instead follow a method frequently used in the auction literature: we make the assumption that individuals use a linear pledge function a z = r z with > 0 and then prove that this linear function is one possible equilibrium of the game. 7 The linear function has the bene…t of simplicity; this makes it an intuitively appealing choice for subjects in a lab experiment.

Given the sequential structure of the game, we …rst determine the optimal donations at the last stage of the game, taking the …rst stage pledges (a z ; a z ) as given. At that time the uncertainty about the revenue and donation of the partner is removed (so no hat is needed for the variables).

The net utility can be written as:

V z = (r z g z ) (g z + g z ) (g z g z ) 2 k(a z g z ) 2 (2)
Because the utility of an agent depends on the gift of the other, individual donations (g z ; g z ) appear as solutions of an elementary Nash equilibrium (both donations depending on the income of the players and their announcement at the …rst stage), with: g z = g z (r z ; r z ; a z ; a z ), for z = fi; jg:

If, according to our assumption, individuals use the linear pledge function a z = r z ; the gift g z can also be de…ned as a linear function of the player'own income and of the pledge of the other player (see Appendix Eq. 15):

g z = 1 r z + 2 a z ; (3) 
where 1 and 2 are related to the taste parameters k and : We can ceck that 1 > 0, and 2 > 0 if > 1=2 (i.e., players exhibit a high taste for conformity).

We can then move to the …rst stage of the game. At the …rst stage, agents must decide the pledge. Each subject will chose the optimal announcement, arbitrating between two e¤ects: …rst the pledge will in ‡uence the gift of the other player and will have an indirect impact on his own utility; on the other hand the lying cost puts a break on how much one is tempted to in ‡ate the signal to in ‡uence the other player.

As shown in the Appendix, the …rst order condition d Vz =da z = 0 leads to:

a z = a z (ĝ z ; ĝ z ) (4) 
Note that for each of the players Eq. ( 3) involves that ĝz = 1 r z + 2 â z : Therefore, the optimal pledge relies on the expected values of both the income and the pledge of the other player. At this stage of the game, players only know their own income and that incomes are drew from the same unknown distribution. Given this information, the best estimation by player z of income r z is simply : r z = r z and, given the pledge function, the expected pledge can be de…ned as â z = r z :With these de…nitions, Eq (4) can be expressed as a linear form (see Eq. 22 in the Appendix) :

a z = r z G( ) (5) 
where G( ) is a function of : The linear pledge function a z = r z with z = fi; jg can be an equilibrium of this game if there is an > 0 such that:

= G( ) (6) 
Proposition 1 A solution exists under the su¢ cient, not necessary condition > 0:5:

Proof. See Appendix.
Finally, the equilibrium gift function, given the income r i and r j ; is determined by Eq. ( 3) with 1 and 2 evaluated at the equilibrium : More precisely:

g z = q 1 r z + q 2 r z ; (7) 
with q 1 = 2(1+ +k)(1+2k ) 4(1+ +k) 2 (1 2 ) 2 and q 2 = (2 1)(1+2k ) 4(1+ +k) 2 (1 2 ) 2 :

We can easily check that the gift increases with the individual's income (q 1 > 0). The e¤ect of the other player's income relies on the strength of the individual's taste for conformity. We can state:

Proposition 2 For > 0:5; the equilibrium gift increases in both the income of the player and the income of his partner.

Proof. By de…nition of q 1 and q 2 :

The assumed strong taste for conformity ( > 0:5) has as a main consequence a positive relationship between one donor's gift and the income of his partner.

In the Appendix we provide the proof of existence of ; but could not provide an explicit expression for : A numerical example allows us to provide additional intuition about the result.

Solving numerically the …xed point equation (24, in the Appendix) for k = 0:50 and = 2 we obtain the coe¢ cient of the equilibrium pledge function: = 0:52: Such an agent would pledge half of his/her income: His/her equilibrium donation function is: g i = q 1 r i +q 2 r j = 0:27r i +0:11r j :

If matched with a partner with the same income (r j = r i ); this player would give 0:38r i , which is less than the pledged amount (0:52r i ). In other words, the equilibrium of this game is consistent, at least for these parameters, with a situation where subjects are systematically overestimating the gift to be provided in a symmetrical (same income) pair. This form of deception driven by a good cause can occur despite the lying costs.

If < 0:5 (i.e., the taste for conformity is weak), the problem still can have solutions (with < 1=3), but with a coe¢ cient q 2 < 0 : there is a negative link between the income of the partner and the donation. 8

Whether the taste for conformity is weak or strong is ultimately an empirical issue. The next section reports the results of a simple lab experiment that replicates the main features of this game. As we will show, in this experiment the e¤ect of the pledge of the partner on the donation is positive, which suggests that the taste for conformity is relatively strong.

4 The experiment

Experimental design

All subjects were recruited from the student population of the ESSEC Business School (France), speci…cally those who answered to an advertisement for paid decision experiments. 9 Six sessions were organized at the ESSEC Experimental Lab in May and September 2018. Subjects were seated in cubicles and made their decisions on a computer screen; instructions are provided in the Appendix 3. 10

The experiment comprises two independent parts. In part one, subjects received an endowment (either high or low) and could make a donation to a charity. We committed to make the payment to the charity shortly after the experiment. Participants were provided with a list of 15 main charities in France with di¤erent scopes of social action. 11 At the end of the session, the 8 In the simplest case where the two subjects play Nash in a perfect information framework without lying costs (k = 0) and without a preference for conformity ( = 0), the optimal gift is negatively related to the endowment of the other g i = 2 3 r i 1 3 r j and g j = 2 3 r j 1 3 r i: 9 As "French Grande Ecole" students, this group is relatively homogenous in terms of computing and intellectual abilities, age and educational background. 1 0 The computer program was developed using z-Tree (Fichbacher, 2007).

1 1 These charities sit on the top of the list of the 60 largest charities with respect to collected funds in France 8 computer randomly matched one gift to one and only one charity. Under this design, the amount of the donation is not related to the intensity of the preference of the donor for a speci…c charity, but to a "generic" charity encompassing a general commitment for the common good. Part two is distinct from part 1: it allows us to measure altruism and other personal characteristics of the subjects.

Our main treatment included 86 subjects. At the onset of the experiment, subjects were randomly assigned to pairs of anonymous subjects. Each of them received an endowment, drawn at random by the computer from the binomial distribution B(5;10jp=0.5); the computer chose either 5 euros or 10 euros with a 1/2 probability. If a pair has the income (r i ; r j ); the 86 subjects made for: 20 pairs (5 euro, 5 euro), 21 pairs (5 euros, 10 euros), 21 pairs (10 euros,5 euros) and 24 pairs (10 euros, 10 euros).

Participants did not know this statistical distribution. They only knew that the endowment was a random variable, and that the partner would receive an endowment drawn from the same yet unknown statistical distribution.

They were informed that the pair will donate to a charity selected at random from the list of charities. After receiving the endowment, each participant was asked to record the amount he/she intended to give, knowing that this piece of information would be delivered to the partner in the next stage, and that they would receive the same information on behalf of the partner.

The message was unbinding. Instructions referred to the pledge as a "gift promise". The stated intention was recorded simultaneously by the two participants on the computer screen. In the next step, both participants simultaneously received the pledge information provided by their partner.

At the last step, given this information, they had to decide on the amount they wanted to give, and their decision was irrevocable. At the same time, they also had to make an incentivized guess about the gift of the other. 12 The payo¤s for this …rst part were not communicated before the end of the experimental session (to contain the possible income e¤ect in the second task). in 2016, as indicated in the independent report "La Générosité des Français" (Bazin et al., 2017). The amount of collected funds is inferred from National Income Tax administration data.

1 2 They are paid 2 extra euros if the guessing error is lower than 10%.

In the second part of the experiment, we collected additional measures to help us interpret the results from the …rst part. First, subjects answered a survey about their gender, age and admission track. They were also asked whether they had a satisfactory knowledge about the action of the charities on our list; they could answer from 1, if "none of them", to 5, if "all of them".

Then subjects participated in a basic dictator game aimed at eliciting their degree of altruism.

We asked all subjects in a session how much of 10 euros they would share with an anonymous, randomly chosen partner, knowing that, once the choice is made, the computer will assign them at random to the group of dictators or to the group of bene…ciaries. We convert the monetary payo¤ into an index of altruism (IA) by dividing the amount by 10. Thus, the maximum degree of altruism is 1, and maximum sel…shness is 0.

In a control treatment with 56 subjects (giving "without pledge" treatment), we analyzed the decision of a similar pair, with the only di¤erence that they are not o¤ered the possibility to pledge. They learn their income and must chose their contribution to the joint donation.

At the end of the experimental session, subjects learned their gain from the two parts. The sessions lasted for 20 minutes on average; participants earned 9.15 euros on average. The transfers to charities totaled 560 euros.

Empirical results

We provide descriptive statistics for the full sample of 142 subjects in Appendix 2. In line with a standard result in the experimental research on giving, on average individuals donate approximately 50% of their endowment.

Our report focuses on the with-pledge treatment with 86 subjects. The average donation was of 3.81 euros; subjects who received 5 euros donated on average 2.46 euros, those who received 10 euros donated on average 5.04 euros.

On average, those who received 5 euros pledged 2.71 euros, and those who received 10 euros pledged 5.63 euros, which suggests a positive relationship between the pledge and the income of the participant (in line with the Proposition 1).

Figure 1 shows the average donation, depending on the income of the agent (5 or 10 euros) and on the income of the partner (5 or 10 euros). For constant income of the partner, "rich" subjects give more than "poor" subjects (the lines have a positive slope). Furthermore, the income of the partner has its own e¤ect on the donation. A "poor" subject paired with a "rich" subject will give on average more than if paired with another poor subject (1.73 vs. 3.17 euros ; p<0.01). 13 A "rich" subject paired with a "poor" subject will give less than if paired with a "rich" partner, albeit in our small sample this di¤erence is not signi…cant (4.69 vs. 5.35 euros; p=0.49). This can be seen as suggestive evidence for the in ‡uence of the announcement on the giving behavior of the players (in line with Proposition 2).

The numerical example presented at the end of the previous section describes a situation where agents will overestimate their donation (in a homogenous income pair). Across the 86 subjects, the average donation was of 3.81 euros, while the average pledge totalled 4.24 euros, a 10% di¤erence (p<0.01), which suggests that they might have a tendency to make excessive pledges. Furthermore, actual donations depend not only on the income of the subject, but also on the income of the partner. In Table 1 we display the di¤erence between the donation and the pledge, depending on the income of the subject and the income of the partner in the pair. Because on average "poor" subjects paired with "rich" subjects will end up by giving more than they have promised (by 0.12 euros), the 10% spread as indicated before is hiding stronger pledge excesses in the other groups. On average, subjects pledged approximately 60% of their income. In line with Proposition 1, the endowment is a signi…cant factor in explaining the pledge; however, the endowment explains only 25% of the variance of the pledge. This di¤erence from the theoretical model is not surprising, unlike before, in the lab individuals are heterogeneous with respect to many personal characteristics, while the theoretical model was built on the assumption of identical agents. In particular, individuals are heterogenous with respect to their degree of altruism, and this may be re ‡ected in more or less generous pledges and donations.

Because the altruism measure was elicited after the execution of the main donation task, the subject's choices in the dictator game could be impacted by his experience in the …rst task, and in particular by his endowment; subjects who received the high amount could be more generous in the second stage, compared to subjects who received the low amount. Data analysis shows that this is not the case. In the full sample of 142 subjects, at 0.29, the mean IA for subjects who received an endowment of 5 euros is not di¤erent from the mean IA of subjects who received 10 euros, at 0.32 (p=0.52) (Appendix Table 9). It turns out that "pledge only" models (models 4 to 6) have a better explanatory power than models 1 to 3 (which are strict replica of the theoretical model). In the "pledge only" models the altruism index looses some of its signi…cance, which suggests that individuals are aware of their degree of altruism, and take into account this information when making their pledge. While the pledge is related to the income, the former is a better predictor of the giving behavior. This departure from the theoretical model can be justi…ed by the heterogeneity of the subjects in the lab.

Model These empirical results corroborate our Proposition 2. First, the subject's donation is positively and signi…cantly related to the pledge of the subject, and the pledged amount is related to his endowment. Second, the donation is positively and signi…cantly related to the pledge of the partner. This positive e¤ect suggests that, in our sample, the taste for conformity is strong enough ( > 0:5).

We can check for the consistency of the beliefs in this experiment, using the information provided by the subject's guess of the partner's donation. Remember that, in the last stage of the giving game, after having received the pledge of the other, subjects not only had to decide on the gift, but were also asked to make an incentivized guess about the gift of the partner.

Overall, subjects made rather correct guesses about the donations of their partner, as shown in the Appendix Table 11.

More insights can be obtained from a regression model of the "Guessed gift of the partner".

We report the results of the OLS regression models in Table 4. The key independent variable is the pledge of the partner (which is known by the subject at the time of the guess). The results point out that in this experiment individuals' beliefs are strongly consistent: individuals use almost the same linear model to forecast the gift of the partner (guessed gift by partner=0.77*pledge partner + 0.2*own pledge) as the model that explains their own gifts (Models 4 to 6 in Table 3: gift = 0.87*pledge + 0.2*pledge partner). The slight di¤erence in coe¢ cients (0.77 vs. 0.87) can be explained by the altruism measure, a known characteristic in the …rst model (the individual knows his degree of altruism) and unknown (and non-signi…cant) in the guessed gift equation.

Finally we remark that, at 3.81 euros, the average donation in the with-pledge treatment (86 subjects) is not di¤erent from the average donation in the without-pledge treatment (56 subjects) at 3.69 euros (p=0.79). 15 This is not surprising, since in heterogenous income pairs the positive impact of a high pledge on the low income agent is canceled by the negative impact of the low pledge on the high income agent. Also recall that in this experiment pledging and giving occur almost simultaneously, thus neutralizing other important e¤ects, such as the commitment e¤ect or the reputation / social image e¤ect.

Conclusion

In this paper, we study the generosity inducement e¤ect of pledges on altruistic donors, using data collected on a speci…c "pledge and give" experiment, backed by a simple communication game.

The model shows that an intuitively appealing linear pledge function can be an equilibrium of the game. The lab experiment corroborates this result, as the pledge appears to be strongly related to the endowment, with subjects pledging on average approximately 60% of their endowment.

For altruistic agents with a strong taste for conformity, the equilibrium donation is increasing in both their income and the income of the partner. Their own pledge has a positive e¤ects on the donation of the partner. The lab experiment corroborates this result too,In particular, the subject will increase his donation by 0.20 euros if the partner increases his pledge by 1 euro, an estimation obtained while controlling for the altruism of the donor.

In pairs with an uneven (5,10) endowment distribution, agents with a low endowment will end up giving more, and those with a higher endowment will give less, as suggested by the "social conformism" principle incorporated in the theoretical model. Since "rich" and "poor" persons are equally distributed in our sample, donations are no larger in the with-pledge treatment than in the without-pledge treatment.

In the game, the care for the charity prompts agents to make excessive pledges, although the lying cost sets a cap on it. This form of altruistic deception is also observed in the lab data (with a 10% positive gap between the pledge and the donation, on average).

This analysis comes with its own limitations. The game is symmetric, agents di¤ering only in their endowment. A more realistic model would allow for heterogeneity in agents'preferences, which would be better aligned with the situation in the lab. The lab experiment has elicited altruism; ideally we should have also measured the preference for conformity, another important parameter of the model. If implemented, a treatment where the pledge is private information to the donor could allow us to control directely for the strategic e¤ect of pledges. 16 Despite its limitations, this paper sheds light on the social in ‡uence motive of pledging in charitable giving. The implications of our simultaneous game can be extended to a sequential setting; because pledges in ‡uence the decisions of the others, whenever the organization of the fundraising campaign allows it, it makes sense to let the wealthiest pledge …rst.

believes that the partner does the same (a j = r j ); the linear pledge is optimal and consistent with the equilibrium of the game.

If both players use the linear pledge function in the equilibrium, observing the pledge a j allows agent i to infer the income of his partner. Estimating r j by the ratio a j = and replacing a i with r i ; the optimal gift g i can be written as a function of one players's own income and of the pledge of his partner (itself related to the income of the latter). For player i; the expression of the optimal gift can be written as:

g i = 2r i (1 + + k) (1 + 2k ) a j 1 + 2k (1 2 ) 4 (1 + + k) 2 (1 2 ) 2 ; (14) 
or, in a compact form, as:

g i = 1 r i + 2 a j ; (15) 
an expression in which t 1 = 2(1+ +k)(1+2k ) 4(1+ +k) 2 (1 2 ) 2 and 2 =

(

1 +2k)(1 2 ) 4(1+ +k) 2 (1 2 ) 2 .
The symmetric expression de…nes g j :

A.1.2 The optimal pledge (…rst stage)

We now move back to the …rst stage of the game and determine the optimal pledge of player i. At this stage, his/her utility depends on the expected donations (ĝ i and ĝj ) at the last stage, which both depend on his own pledge, and the yet unknown income and pledge of the partner, as shown in Eq. ( 14).

The …rst order condition for utility maximization (Eq. 1) can be written d Vi =da i = 0:

dg j da i [(r i ĝi ) + 2 (ĝ i ĝj )]+ dg i da i (r i ĝi ) dg i da i (ĝ i + ĝj ) 2 (ĝ i ĝj ) dg i da i 2k(a i ĝi ) 1 dg i da i = 0; (16) 
leading to an optimal pledge:

a i = ĝi + dgj dai [(r i ĝi ) + 2 (ĝ i ĝj )] + dgi dai [(r i ĝi ) 2 (ĝ i ĝj ) (ĝ i + ĝj )] 2k 1 dgi dai ; (17) 
where, according to Equations ( 12) and ( 13)

: dgi dai = 4k(1+ +k) 4(1+ +k) 2 (1 2 ) 2 and dgj dai = 2k(1 2 ) 4(1+ +k) 2 (1 2 ) 2 :
According to Eq. ( 15), the last stage optimal gift g i is a linear function of the income of player i and of the pledge of his partner. If player j also uses the linear pledge function a j = r j ; the values ĝi and ĝj as expected by player i depend on the expectation by player i of player's j income contingent on the pledge of i; formally:

For agent i :

8 > > < > > : ĝi = 1 r i + 2 âj = 1 r i + 2 rj ĝj = 1 rj + 2 a i : (18) 
At the …rst stage, player i does not know r j . Since all he/she knows is that the partner will receive an endowment drawn from the same unknown distribution, his/her best estimation of the income of the other must be his/her own income, or rj = r i :

Therefore, the expected value of the partner's gift is:

ĝj = 1 rj + 2 a i = 1 r i + 2 r i = r i ; (19) 
with:

= 1 + 2 = 1 + 2k 3 + 2k : (20) 
In a symmetric way, player i expects to give:

ĝi = 1 r i + 2 rj = r i : (21) 
At stage one, both players expect their partners to make gifts identical to their own gifts, ĝi = ĝj :

Therefore, the optimal pledge (Eq. 17) can be written in a simpler form as:

a i = ĝi + dgj dai (r i ĝi ) + dgi dai [(r i ĝi ) (ĝ i + ĝj )] 2k 1 dgi dai = r i " + dgj dai (1 ) + dgi dai (1 3 ) 2k(1 dgi dai ) # : (22) 
The linear pledge function can be an equilibrium of the game if a …xed point condition is ful…lled.

A.1.3 The …xed point condition

The …xed point condition for a linear pledge a i = r i to be an equilibrium is:

= + dgj dai (1 ) + dgi dai (1 3 ) 2k(1 dgi dai ) 20 
According to Eq. ( 20), is de…ned as:

= 1+2k 3+2k .
Replacing by its explicit form, the …xed point condition becomes:

2k(1 dg i da i ) = 2 k(1 dg i da i ) + dg j da i (1 ) + dg i da i (1 3 ) 2k = 2 k + dg j da i (1 ) 2k = (1 + 2k ) (3 + 2k) 2k + dg j da i 1 (1 + 2k ) (3 + 2k) = 1 3 + dg j da i (1 + k k ) 3k (A.23)
We replace now dgj dai by its explicit form, as resulting from the expression of the optimal donation (Eq. 14):

dg j da i = 1 + 2k (1 2 ) 4 (1 + + k) 2 (1 2 ) 2 :
The …xed point condition becomes:

= 1 3 1 + 2k (1 2 ) 4 (1 + + k) 2 (1 2 ) 2 (1 + k k ) 3k 1 3 = (2 1) 1+k + k + 2k 2 (1 ) 3k (1 + 2k + 4 ) (3 + 2k) (A.

24)

Proposition 4 A solution exists under the su¢ cient, not necessary condition > 0:5: Finaly, given Eq. ( 15) 

Proof. Let L( ) = 1 3 ; and R( ) = (2 1)[ 1+k +k+2k 2 (1 )] 3k(1+2k+4 )(3+2k) : Then, lim !0 R( ) = +1; lim !1 R( ) =
g i = 1 r i + 2 a j = 1 r i + 2 r j (A.25) = q 1 r i + q 2 r j (A.26) an expression in which q 1 = 2(1+ +k)(1+2k ) 4(1+ +k) 2 (1 2 ) 2 and q 2 = (1+2 k)(1 2 ) 4(1+ +k) 2 (1 2 ) 2 .

Good morning

We thank you for participating to this experiment that should last about 15 minutes. It is important to pay attention to these instructions because your compensation will depend on your decisions. This experiment comprises two parts. Payo¤s are denominated in euros. You will be paid in cash for both parts at the end of the experiment. In addition, you will receive a 2 euros …xed participation amount.

Your decisions are strictly anonymous. The other participants will not be informed about your decisions or about your identity.

From now on, please do not communicate in other way than it is indicated in the instructions.

Stay focus and turn o¤ cell phones and personal computers, otherwise you will be asked to leave the lab. You will be matched at random with another participant in a pair. None of you will learn the name of the other. Each of you will receive an endowment drawn at random by the computer from the same statistical distribution.

Your pair will be allowed to make a donation to one of the charities present on the list. The computer will match at random the charity with a pair of donors.

Each pair will make a gift to only one charity and a charity will not receive more than the gift of one pair.

In a …rst stage, the computer will ask each participant in the pair to indicate his/her gift promise.

Figure 1 :

 1 Figure 1: Mean donation by subject's income and the partner's income

14 A

 14 second regression model analyzes the determining factors of the donation. Models 1 to 3 analyze donations depending on the individual's endowment and the pledge of the partner; models 4 to 6 analyze donations depending on the individual's own pledge and the pledge of the partner.

  1 and dR( ) d < 0. The two functions, L( ) and R( ); should cross only once, for an equilibrium value, with > 1=3: The linear pledge function, a = r ; as assumed at the onset of the problem, is an equilibrium of the pledge game.

Table 1 :

 1 Actual donation -pledge, by income and partner income (s.d.)Regression models allow us to bring additional insights.A …rst regression model analyses the relationship between the pledge (at time t) and various covariates, including the endowment of the subject (5 or 10 euros), the altruism index, gender, age, how well the subject is informed about the charities on the list (Stated knowledge about charities) and whether the subject belongs to the economics admission track (Econ adm. track).

			Income, partner
			5	10	Total
	Own	5	-0.68 (1.41) 0.14 (1.00	-0.26 (1.27)
	income 10	-0.60 (0.86) -0.58 (2.11) -0.59 (1.63)
		Total -0.63 (1.15) -0.24 (1.71) -0.43 (1.47)
			Model 1	Model 2	Model 3
	Endowment		0.583*** (0.07) 0.590*** (0.09) 0.586*** (0.10)
	Altruism index		-	3.626** (0.91)	3.723*** (0.97)
	Gender (Fe=1)		-	-0.194 (0.72)	-0.260 (0.84)
	Age		-	0.073 (0.06)	0.068 (0.04)
	Stated knowledge charities -	-	0.130 (0.43)
	Econ track		-	-	-0.238 (0.16)
	Constant		-0.194 (0.42)	-2.891* (1.21)	-3.113 (2.22)
	Nb. observations		86	86	86
	R2		0.256	0.340	0.343

Note: *** Signi…cant at 1%. ** Signi…cant at 5%. OLS, Errors clustered by session.

Table 2 :

 2 The Pledge Regression Model

Table 3 :

 3 The Donation Regression Model1 4 A regression model of the altruism index over endowments and treatments (factor variable) shows no statistically signi…cant e¤ect of the treatment and endowment (Appendix Table10).

Table 4 :

 4 The Guess of Partner's Donation Regression Model

Table 6 :

 6 Table6presents the average donation in the main and control treatment. Mean donation per treatement and endowment (s.d.)Table7presents OLS estimates of the full sample donation equation. Model 1 includes only the endowment and a dummy for the pledge treatment, model 2 includes other covariates.

		Pair donation, with pledge Pair donation, without pledge
	Nb. of subjects	86		56
	Age (years)	22.31 (0.26)		21.52 (0.21)
	Female (=1)	0.61 (0.61)		0.63 (0.65)
	Eco. adm. track	0.33 (0.05)		0.37 (0.06)
	Altruism index (0-1)	0.31 (0.02)		0.29 (0.02)
	Stated knowledge of charities (1-5) 3.50 (0.10)		3.59 (0.12)
	Endowment (5 or 10).	7.61 (0.27)		7.50 (0.31)
	Table 5: Descriptive statistics	
	A.2 Appendix 2. Descriptive statistics	
	A.2.1 Full sample			
	Treatment		5 euros	10 euros	Total
	Donation, with pledge treatment (N=86)	2.46 (1.78) 5.04 (3.21) 3.81 (2.92)
	Donation, without pledge treatment (N=56) 2.78 (1.86) 4.59 (2.91) 3.69 (2.59)
	Total		2.59 (1.81) 4.86 (3.09) 3.76 (2.78)
			Model 1 Model 2
	Endowment		0.455*** 0.431***
	With-pledge treatment (=1) 0.074	-0.028
	Altruism index		-	3.809***
	Gender (Fe=1)		-	0.330
	Age		-	0.049
	Stated knowledge	-	0.227
	Econ. adm. track	-	-0.543
	Constant		0.276	-2.550
	Nb. observations	142	142
	R2		0.168	0.275

The symmetric expression de…nes g i : Note: *** Signi…cant at 1%. Errors clustered by session.

Table 7 :

 7 Donation equationA.2.2 Robustness checks -Altruism Index (AI)The altruism index, mesured by the task 2 -Dictator game, does not depend on the task 1 treatement or endowment of the subject (in task 1).

	Regression of IA by endowment and treatement.

Table 9 :

 9 Altruism index by endowmentA.3 Other tablesActual donation and guessed donation Two tailed t-tests con…rm that the di¤erences between the mean actual and guessed donations are not signi…cant regardless of the case studied.

Table 10 :

 10 Do you have any question? If so, please rise your hand and wait for the Administrator. Altruism with respect to treatement and endowment

	Slide 2. First part

Table 11 :

 11 Actual and guessed partner's donation (s.d.) This …rst task will allow you to make a donation to one major charity in France. The list of the target organizations is:

	La Croix Rouge Française	Secours Catholique
	Médecins sans Frontières	Secours Populaire
	Médecins du Monde	La Fondation Abbé Pierre
	AFM-Téléthon	Action contre la faim
	Sidaction	Apprentis d'Auteuil
	Handicap International	Comité Français pour l'Unicef
	La Ligue Nationale contre le Cancer Greenpeace
	Les Restos du Coeur	

His action arrived at a time when the US Administration was dragging feet to pay its agreed contribution to the organization.

See David Callahan, This Huge Gift Made History, 18 Sept 2017, Inside Philanthropy. www.insidephilanthropy.com/home /2017/9/18/this-huge-gift-made-philanthropic-history-whats-been-the-impact

[START_REF] Koessler | Setting new behavioural standards: Sustainabilty pledges and how conformity impacts their outreach[END_REF] andBarett and Dannenberg (2016) claim that the preference for conformity of the agents explains why.pledges can support cooperation in public good experiments.

Other assumptions, leading to a similar guessing rule, such as di¤use priors, could be considered. Information structures that involve more sophisticated prior updating mechanisms would greatly increase the complexity of the problem that would prevent us from obtaining an analytical solution.

The litterature on lying and deception is booming. See the surveys by Rosembaum et al. (2014),[START_REF] Jacobsen | Why do we lie? A practical guide to the dishonesty literature[END_REF],[START_REF] Abeler | Preferences for truth-telling[END_REF] and the meta-analysis by[START_REF] Gerlach | The truth about lies: A meta-analysis on dishonest behavior[END_REF].

See for instance[START_REF] Van Huyck | Commitment versus discretion in the peasant-dictator game[END_REF] for a negotiation game with commitement, and[START_REF] Kartik | Strategic communication with lying costs[END_REF] for a quadratic lying cost in a sender-receiver game.

With two players, both use the linear pledge, and believe that the other is using the linear pledge.

3 In this text, p-values correspond to two-tailed t-tests.

5 See also the Table7in the Appendix. It presents a regression model for the whole sample, with giving as the dependent variable. The treatment dummy is not signi…cant.

6 In this treatment pledges should perfectly match donations in identical income pairs.
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A Appendix (Online)

A.1 Appendix 1. Solving the formal model A.1.1 The optimal gift (last stage)

In this resolution, we use the indices i and j of the generic z: At the last stage all variables are known.

The net utility of player i (and j) is given by :

2 k(a j g j ) 2 (A.9)

The FOC for maximizing utility are:

At the Nash equilibrium we have:

All things equal, for > 0:5 a higher pledge a i entails a higher gift g j at the later stage. The opposite relationship holds for < 0:5:

In the following, we look for a speci…c intuitive solution in which the pledge a i is a linear function of the individual's income r i , a i = r i ; with as a positive constant. In the last subsection, we will prove that, when player i chooses his pledge according to this function and After …lling in this information, the computer will simultaneously convey this information to the other participant.

At the second stage, you will have to decide how much you want to give. At that stage, you know: your endowment, your gift promise, and the gift promise of your partner.

We commit on transferring the amounts donated to the charities shortly after the experiment.

At the end of the experiment you will receive in cash the di¤erence between the endowment received at the beginning of the experiment and your gift.

Do you have any question? If so, please rise your hand and wait for the Administrator.

Slide 3.

Following the random draw, your endowment is 5 (or 10) euros.

Please