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LOBBYING UNDER ASYMMETRIC INFORMATION∗ Bilgehan Karabay† February, 2008



Abstract We analyze an informational theory of lobbying in the context of strategic trade policy. A home firm competes with a foreign firm to export to a third country. The home policymaker aims to improve the home firm’s profit using an export subsidy. The optimal export subsidy depends on the demand conditions in the third country which is unknown to the policymaker. The home firm can convey this information to the policymaker via costly lobbying. Surprisingly, the presence of lobbying costs can be advantageous for both: It makes the home firm’s lobby effort credible and eases the policymaker’s information problem. We identify the conditions under which lobbying is beneficial on balance, and the conditions under which it is harmful.
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1. Introduction “I don’t think it’s a secret that, in Washington, the role of the lobbyist includes gaining access to the decision maker, all within a proper legal context. There are probably two dozen events and fund-raisers every night. Lobbyists go on trips with members of Congress, socialize with members of Congress — all with the purpose of increasing one’s access to the decision makers. I think there are people who would prefer that there are no political contributions, people who would prefer that all members of Congress live an ascetic, monklike social life. This is the system that we have. I didn’t create the system. This is the system that we have. Eventually, money wins in politics.” — Jack Abramoff, a Washington lobbyist, who was pleaded guilty for his involvement in the Abramoff-Reed Indian Gambling Scandal and other criminal felony counts. When we look at the economics and political science literatures, as well as journalistic accounts and popular publications, we see that interest groups possess substantial political power. Some authors (e.g., Olson (1982)) are concerned about the negative impacts of interest groups. They claim that interest groups’ activities are directed towards the redistribution of existing wealth rather than the creation of new wealth. They consider expenses on these activities to be socially wasteful. In contrast, others (e.g., Wilson (1981)) find interest groups’ activities and resulting influence beneficial. A frequently advanced argument is that interest groups provide policy-relevant information to policymakers. Even in situations where the information-supplying groups distort this information, policymakers may still benefit from the information provided to them. In this analysis, we allow for both perspectives and determine the conditions under which lobbying can be beneficial. In this paper, we combine common agency (Grossman and Helpman (1994)) and information
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transmission (Potters and van Winden (1990) and (1992))1 approaches. In common agency models, a microfoundation for a political welfare function is provided. Moreover, the link between influence weights and pressure in the interest function approach is explicitly modeled. Although models of this kind provide a distinct behavioral model of interest group influence, they assume complete information. Also, players are supposed to stick to their choices, hence they assume commitment. On the other hand, the main idea behind the information transmission models is that interest groups are better informed than others about issues that are relevant to them. Hence, these models introduce incomplete information. Due to conflict of interests, strategic behavior by interest groups may be expected. Exogenous commitment is not assumed. Due to the relationship between lobbying expenditures and influence, an informational microfoundation is provided for the use and the specification of an influence function2 as well as a political welfare function.3 Our model incorporates these two approaches: Lobbying provides information and at the same time influences the policy choice through contributions. Our paper studies the informational theory of lobbying between a policymaker and an interest group under asymmetric information. It combines political economy with strategic trade policy. The analysis is directed towards the strategic issues involved in the behavior of interest groups and the agents they want to influence. The interest group in our model is a home firm that is trying to influence a home policymaker for subsidies via costly lobbying.4 In order to gain access to the decision-making process, the home firm needs to incur lobbying costs.5 Lobbying can serve two purposes. The first is to provide policy-relevant information to the policymakers. We call this the 1



See Sloof (1998) for more examples. See Lohmann (1995). 3 See Potters and van Winden (1990). 4 Since the interest group consists of only one firm, we avoid group-formation and collective-action problems and thus, keep the analysis well focused. This is a common assumption in the literature. 5 The costs that we consider here can be avoided if an interest group decides to refrain from lobbying. They are to be distinguished from other fixed costs that a lobby must bear in order to become and remain an organized entity. 2
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information motive of lobbying. The second is to change the policymaker’s decision so as to favor the interest group. We call this the influence motive of lobbying. In what follows, we analyze each motive. The basic setup is taken from the Brander-Spencer (1985) model of strategic trade policy.6 Two firms, a home and a foreign, compete in a Cournot fashion to export to a third country.7,8 The home policymaker has a unilateral interest in adopting a per-unit export subsidy in order to maximize his/her welfare which is the weighted sum of the utilitarian social welfare (in this context, the home firm’s profit net of the subsidy given) and the cash transfers received from the home firm.9 However, the optimal subsidy depends on the strength of the consumer demand in the third country which is known only by the home and foreign firms. The policymaker has prior beliefs about demand conditions.10 This information structure rests on the fact that informational asymmetries between firms and policymakers are often quite severe in trade policy. For example, in the U.S., countervailing duty and antidumping investigations are performed based on the information provided by the petitioners. Even senior officials in the U.S. international Trade Commission (ITC) have admitted that this information is inadequate and biased.11 The home firm tries to influence (lobby) the policymaker via a costly signaling game. To do so, the firm needs to incur exogenous, fixed lobbying costs. These costs can take the form of either contributions from the firm to the policymaker or socially wasteful activities such as writing letters, making phone calls, etc. They enable the firm to reach the policymaker and convey its message. 6 We use Brander-Spencer (1985) framework since its the simplest best-known model in trade. We will briefly discuss variations of the model in section 4. 7 It is well known that a home policymaker can shift profits from foreign firms to home firms through the use of export subsidies under imperfect competition. See Brander and Spencer (1985). 8 The third market model allows the strategic effects of certain trade policies to be seen in pure form. 9 We assume that the foreign policymaker favors free trade and thus excluded from the analysis. From now on, the word ‘the policymaker’ refers to the policymaker of the home country. 10 This is consistent with the regulation literature in which the policymaker does not know the demand the regulated firm faces. See Lewis and Sappington (1988). 11 See Brainard and Martimort (1997).
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The lobby effort of the firm acts as a signal for the policymaker. Once the signal is received, the policymaker optimally determines the subsidy level by taking into account the strategic incentives of the home firm. We show that under certain conditions lobbying activity can be beneficial both for the home firm and the policymaker. What makes the model interesting is that even when the home policymaker has no rent-seeking motive,12 he/she still has an incentive to charge the home firm for lobbying due to the informative role of the lobbying costs. At the same time, in some circumstances (e.g., facing a high demand), the home firm finds the presence of lobbying costs advantageous for effectively conveying its private information to the policymaker. Yet, this is possible only for some intermediate values of the cost. For example, if the cost is too low, regardless of the level of demand the home firm faces, it can always afford this cost. In this case, lobbying cannot have an information motive. On the other hand, if the cost is too high, the home firm cannot afford to pay this cost even if it faces a high demand, thus rendering communication worthless. In summary, lobbying is effective in conveying the firm’s private information to the policymaker provided that the cost is neither too high nor too low. The setup of our paper is in close spirit with Glass (2004). She analyzes the government’s problem of how to allocate export subsidies to different industries. However, our paper is different than hers in three aspects. First, we consider the lobbying costs both as exogenous (as in the benchmark model) and endogenous (as an extension). This is in contrast to her paper which treats lobbying costs as endogenous only. Second, Glass shows that under incomplete information, the rent-seeking behavior of the policymaker can provide an efficient allocation of subsidies to each industry such that domestic welfare increases. In other words, rent-seeking objective and domestic 12



See Tullock (1967).
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welfare maximization coincide. In contrast, in our model with endogenous lobbying costs, this does not hold since rent-seeking and domestic welfare are substitutes (not perfect though) for each other in the policymaker’s objective function. Finally, we analyze the lobbying activities of only one firm rather than many firms in different industries. In a different context, Ball (1995) studies lobbying with endogenous costs. By focusing on a linear lobbying function, he shows that lobbying has two opposing effects: On the one hand it may lead to welfare reducing policy distortions and on the other hand it can provide policy-relevant information to the government. Our approach is more general since we consider both exogenous and endogenous costs. In addition, we do not restrict the form of the lobbying function from the outset. The remainder of the paper is organized as follows. In section 3, the basic model is developed and the optimal per-unit export subsidy is characterized under complete and incomplete information in two different scenarios: When lobbying is allowed and when it is not allowed. In section 4, we analyze the main model assumptions and their alternatives. Section 5 extends the analysis in two directions. First, the results of the main model are generalized by considering a case in which the distribution of firm type is continuous. Second, we study the implications of the model with endogenous lobbying costs under complete and incomplete information. Concluding comments are discussed in Section 6.



3. Model We use a simple model of international duopoly developed by Brander and Spencer (1985). Two symmetric firms, the home firm (Firm A) and the foreign firm (Firm B) which are respectively located in the home country (Country A) and the foreign country (Country B), produce a homogeneous output for a third market. It is assumed that both firms produce positive outputs with zero
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marginal costs, and compete in a Cournot fashion. For simplicity, the inverse demand function in the third country is given by p = a − (qA + qB ) , where a > 0, p is the price of the product and qi is the output of firm i = A, B. The policymaker in Country A engages in a policy intervention via a per-unit export subsidy, s. First, we consider a scenario in which there is a ban on lobbying. Then we let the home firm lobby the policymaker to affect the subsidy amount. However, lobbying is not free, i.e., the firm13 has to bear some cost in order to lobby the policymaker. In the main model, we assume that the cost of lobbying is exogenous and fixed. In addition, these costs have to be incurred before the policymaker determines the subsidy amount. Note that, no commitment is assumed by the policymaker. Firm A’s net payoff is given by:14



πA [s, qA (a, s) , qB (a, s)] = (a − (qA + qB ) + s) qA − δρc,



(1)



where δ is a dummy variable taking on a value of 1 when lobbying is allowed and 0 when lobbying is not allowed, ρ is also a dummy variable taking on a value of 1 when the firm chooses to lobby and 0 when it chooses not to lobby and c > 0 represents the exogenous cost of lobbying.15 The objective of the policymaker is to maximize his/her welfare which consists of the weighted average of the home firm’s profit net of subsidy and the cash transfers he/she receives from the firm. The policymaker’s net payoff is given by:



13



From now on, the word ‘the firm’ refers to Firm A. We assume that the home firm cannot borrow more than its prospective profit. 15 One example of such an exogenous cost might be the fee paid for an advertisement on a newspaper or TV (such as an ad on the New York Times). The interest group has no control over this fee. The only decision it makes is given the price of the ad, whether to use the ad or not. Another one is the salaries of the technical experts who prepare policy briefs and of the lawyers who present the briefs to the policymakers. 14
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WA [s, qA (a, s) , qB (a, s)] = (1 − λ) {πA [s, qA (a, s) , qB (a, s)] − sqA (a, s)} + λδρc(s) = (1 − λ) [(a − (qA + qB ) + s) qA − sqA ] + (2λ − 1)δρc,



(2)



where λ and 1 − λ are the weights on the value of the lobbying costs and social welfare in the policymaker’s welfare function, respectively, and 0 ≤ λ ≤ 1. Note that this representation of the policymaker’s welfare allows for different interpretations of the lobbying costs. For example, when λ > 21 , the lobbying costs positively affect the policymaker’s welfare and thus can be considered as contributions (That means, a dollar transferred from the firm is worth more than a dollar to the policymaker.) On the other hand, when λ < 12 , then the lobbying costs negatively affect the policymaker’s welfare and hence can be considered as socially wasteful activities. Finally, when λ = 21 , the lobbying costs are in the form of pure transfers from the firm to the policymaker and therefore, they do not affect the policymaker’s welfare. The primary concern of this paper is the effect of lobbying when Country A’s policymaker is incompletely informed of the strength of the demand in the third country, which is represented by the demand intercept, a. The policymaker knows only that a is drawn from the set {aL , aH }, where 0 < aL < aH . The policymaker’s prior beliefs over the distribution of a are characterized by the parameter µ = Pr (a = aH ). It is assumed that µ 



3aL aH −aL



(for positive output) and 0 < µ < 1



(for incomplete information). Before studying lobbying under incomplete information, it is useful to establish the results under complete information.
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3.1 Complete Information When Lobbying Is Not Allowed Suppose that the policymaker is completely informed of the demand intercept a when determining the subsidy s, and that lobbying is not allowed, e.g., δ = 0 (perhaps due to an enforced legal prohibition). The relationship between the firms (Firm A and Firm B) and the policymaker has the structure of a Stackelberg game such that the policymaker is acting as a leader when choosing the subsidy level, and the firms are acting as followers when choosing their outputs. Therefore, the first step is to solve for the output levels of the firms:



Firm A’s objective :



max (a − (qA + qB ) + s) qA



Firm B’s objective :



max (a − (qA + qB )) qB



qA



qB



Therefore, we have: qA =



a−s a + 2s and qB = . 3 3



(3)



Anticipating that the firms will choose output levels according to (3), the policymaker chooses s as follows: max (1 − λ) s



 a−



⇒s=



2a+s 3



a 4.



 a+2s  3



(4)



Hence, the welfare of the policymaker and the profit of the home firm can be found as:



WA (a) = (1 − λ)



a2 a2 and π A (a) = . 8 4



Note that the welfare of the home policymaker can be written as:



WA [s, qA (a, s) , qB (a, s)] = (1 − λ) {πA [s, qA (a, s) , qB (a, s)] − sqA (a, s)} . 8



(5)



The first order condition for optimality is:



∂WA ∂πA ∂πA ∂qA ∂πA ∂qB ∂qA = + + − qA − s = 0. ∂s ∂s ∂qA ∂s ∂qB ∂s ∂s



(6)



The first term and the fourth term on the right hand side of equation (6) cancel each other, and the second term is equal to zero by the envelope theorem. Moreover, A have 2s = − ∂π ∂qB = qA , since



∂π A ∂qB



= −qA .Furthermore,



∂qA ∂a



∂qB ∂s



= − 13 and



∂qA ∂s



= 23 . Then we



> 0, so the optimal subsidy increases as



demand increases. Since the goods are strategic substitutes, the optimal policy for the host government is an export subsidy. The subsidy has the effect of committing the home firm to a more aggressive best response function which in turn induces the foreign firm to produce less. As the foreign firm’s output decreases, the home firm’s profit increases. Since a higher subsidy creates a higher profit, the home firm prefers a higher subsidy regardless of the level of demand it faces. On the other hand, the policymaker’s optimal subsidy is higher, the higher the demand is, since a rise in demand increases the marginal effect of a decrease in the foreign firm’s output on the home firm’s profit. Thus, there is a partial conflict of interest between the policymaker and the home firm. As we see above, the higher is the profit-shifting potential of the firm, the higher is the subsidy given. This result is criticized by de Meza (1986). He claims that in reality the least efficient countries offer the highest subsidies. Neary (1994), on the other hand, asserts that it is plausible for more efficient firms to get a higher subsidy. Accordingly, there are two purposes of a subsidy: Shifting profit and encouraging learning by doing. The profit-shifting motive is self-explanatory. The main idea behind the latter is that the subsidies should be given to firms that are less efficient in the present with the hope that they will be more efficient in the future. In this paper, the motive for the subsidization is not to encourage learning by doing but to raise home profits at the expense 9



of foreign competitor.



3.2 Complete Information When Lobbying Is Allowed Consider the case in which the policymaker observes a before choosing s, and the home firm is allowed to lobby. In this case, the home firm does not spend any money on lobbying the policymaker and we still obtain the same subsidy level as in equation (4). The intuition is straightforward. There is no room for either the information motive or the influence motive of lobbying. First, the policymaker has perfect information about the demand conditions and no further information is needed. Second, since lobbying costs are exogenous, i.e., they do not depend on the policymaker’s subsidy choice, the policymaker will select the same subsidy independent of lobbying (since no commitment is assumed). Consequently, the firm optimally chooses not to lobby and the same result is obtained as before.



3.3 Incomplete Information When Lobbying Is Not Allowed Suppose that unlike the firms (Firm A and Firm B), the policymaker does not observe the demand intercept, a, but holds the priors Pr (a = aH ) = µ and Pr (a = aL ) = 1 − µ. Suppose also that lobbying is prohibited. In this case, Firm A’s and Firm B’s problems are the same as before. However, the policymaker in Country A will maximize the expected value of its objective function. The policymaker’s problem is:



max (1 − λ)E s



max s



  µ aH −



2aH +s 3



 a−



 aH +2s  3



⇒s=



2a+s 3



 a+2s  3



+ (1 − µ)



, that is:



 aL −



µaH +(1−µ)aL . 4



2aL +s 3



 aL +2s  3



In this case, the subsidy level is independent of the actual realization of the demand intercept. 10



The corresponding payoffs are:



E [WA (a)] = (1 − λ) πA (aH ) =



µ(8+µ)a2H +2µ(1−µ)aL aH +(1−µ)(9−µ)a2L 72



[(2+µ)aH +(1−µ)aL ]2 36



and πA (aL ) =



[µaH +(3−µ)aL ]2 . 36



Choosing a policy according to the prior mean of a will of course yield a lower welfare for the policymaker than the result obtained under complete information. Moreover, the home firm facing a high (low) demand has a lower (higher) profit than under complete information.



3.4 Incomplete Information When Lobbying Is Allowed Consider again the case in which the policymaker does not observe a, but knows its prior distribution. Both the home firm and the foreign firm have complete information about a, and the home firm is given the opportunity to lobby the policymaker. It is further assumed that the policymaker cannot verify the truthfulness of the information he/she receives. As stated before, the home firm always prefers a higher subsidy irrespective of the demand it faces. Thus, the home firm facing a low demand has an incentive to convince the home policymaker that it faces a high demand in order to capture a higher subsidy. When deciding on the subsidy level, the policymaker takes into account the home firm’s incentive to color the information. Note that since the cost of lobbying is exogenous, lobbying cannot have an influence motive. In contrast, due to policymaker’s incomplete information, lobbying can be informative. We model lobbying as a signaling game between Firm A and the policymaker. The order of the game is as follows:



1. Nature draws the demand intercept a ∈ {aH , aL }, with Pr(a = aH ) = µ. 2. Both firms observe the actual value of the demand intercept a. 11



3. Firm A chooses signal k ∈ K ≡ {n} ∪ M, where M is the set of feasible lobbying messages and n denotes the no-message (no-lobbying) case. A message m ∈ M bears cost c(k)  0 [c (k) = c > 0 f or k = m ∈ M and c (k) = 0 for k = n]. 4. The policymaker observes signal k. 5. The policymaker decides on the per-unit export subsidy that maximizes its expected welfare E [WA (s, a)]. 6. Both firms produce and respective payoffs are realized.



Equilibrium Analysis Perfect Bayesian Equilibrium (PBE) is used for the equilibrium notion. Firm A’s signaling rule is denoted by σ (k|a) with a ∈ {aH , aL } and gives the probability that Firm A facing a demand intercept a sends signal k ∈ M ∪ {n}. The policymaker’s action rule is denoted by s (k) and gives the policymaker’s action in response to Firm A’s signal. Finally, g (a|k) with a ∈ {aH , aL } denotes the policymaker’s posterior belief. Formally, a set of strategies and beliefs constitutes a PBE if:



(i) for each a ∈ {aH , aL }, σ (n|a) +







σ (m|a) da = 1,



M



and if σ (k|a) > 0 then k solves:



max



k∈{n}∪M



[πA (s (k) , a) − c (k)] ,



where πA (s (k) , a) represents the profit of Firm A when facing subsidy s (k) and demand intercept a before the signaling cost is deducted.
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(ii) for each k, s (k) solves



max E s



 max aH − s



(iii) g (aH |k) =



2aH +s 3



  a − a+2s 3 +



a



H +2s



3



µσ(k|aH ) µσ(k|aH )+(1−µ)σ(k|aL ) ,







a−s 3



 a+2s  3 |k , that is:



g (aH |k) +



 aL −



2aL +s 3



a



L +2s



3







g (aL |k) .



when µσ (k|aH ) + (1 − µ)σ (k|aL ) > 0.



Condition (i) requires that Firm A’s signaling rule is a best reply against the policymaker’s action rule. The second condition states that the policymaker’s action rule is optimal given his/her posterior belief about a after having received signal k and the last condition says that the policymaker’s posterior beliefs are Bayesian-consistent with his/her prior beliefs µ and (1 − µ) and Firm A’s signaling strategy. Note that whenever µσ (k|aH ) + (1 − µ)σ (k|aL ) = 0, we cannot determine the posterior beliefs by using Bayes’ rule. Instead, we will use a refinement called ‘universal divinity’16 in order to eliminate any implausible equilibria. Accordingly, if µσ (k|aH ) + (1 − µ)σ (k|aL ) = 0, then the belief g (aH |k) must be concentrated on the type a ∈ {aH , aL }, which is most likely to send the off-equilibrium signal k.



Lemma 1 The content of the message is immaterial, since every message m ∈ M which is sent with positive probability induces the same action. Therefore, we lose no generality in considering only n (no-message sent) and m (message sent), equivalently M has only one element, m. Proof. Suppose that messages m1 , m2 ∈ M are both sent with positive probability in equilibrium. Then, πA (s (m1 ) , a) − c = πA (s (m2 ) , a) − c. For this case to hold, it is necessary that s (m1 ) = s (m2 ). Therefore, both messages cause the same effect on the policymaker’s action, and as a result there is no need to consider different messages. 16



See Banks and Sobel (1987).
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The intuition behind this result is simple. When the home firm decides to send a message, it already has to bear the cost of the message, independent of the content of the message. If a non-empty message is sent, the content of the message can be thought as cheap talk. As a result, if a message will make a difference in the policymaker’s action, the firm will always send the message that will cause the policymaker to take the most favorable action for the firm. Even though the content of the message is not important, one can think of m as saying that a = aH . Proposition 1 There are multiple signaling equilibria depending on the value of the exogenous cost of signaling.17



1. A separating equilibrium exists. If



(aH −aL )(aH +5aL ) 36






(aH −aL )(5aH +aL ) , 36



then:



σ (m|aH ) = 1, σ (n|aH ) = 0, σ (m|aL ) = 0, σ (n|aL ) = 1 s (m) =



aH 4 ,



s (n) =



aL 4 .



2. A pooling equilibrium (with both types sending no-message) exists. If



(1−µ)(aH −aL )[(5+µ)aH +(1−µ)aL ] 36



< c, then:



σ (m|aH ) = 0, σ (n|aH ) = 1, σ (m|aL ) = 0, σ (n|aL ) = 1 s (m) =



aH 4 ,



s (n) =



µaH +(1−µ)aL . 4



3. A pooling equilibrium (with both types sending a message) exists. If c 



µ(aH −aL )[µaH +(6−µ)aL ] , 36



then:



σ (m|aH ) = 1, σ (n|aH ) = 0, σ (m|aL ) = 1, σ (n|aL ) = 0 s (m) = 17



µaH +(1−µ)aL , 4



s (n) =



aL 4 .



See appendices A and B for calculations. See also the figures 2-9 at the end of appendices.
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4. A semi-pooling equilibrium (in which only high type plays a mixed strategy) exists. (1−µ)(aH −aL )[(5+µ)aH +(1−µ)aL ] H +aL ) ≤ c ≤ (aH −aL )(5a , then: 36 36  √  √   3 a2H −4c−(2aH +aL ) a2H −4c−(2aH +aL ) 1−µ 3  1−µ    √ √ σ (m|aH ) = 1 − µ , σ (n|aH ) = µ 3 aH − a2H −4c 3 aH − a2H −4c



If



σ (m|aL ) = 0, σ (n|aL ) = 1 s (m) =



aH 4 ,



s (n) =



√



a2H −4c−2aH . 4



3



5. A semi-pooling equilibrium (in which only low type plays a mixed strategy) exists. If



µ(aH −aL )[µaH +(6−µ)aL ] 36



≤c≤



(aH −aL )(aH +5aL ) , 36



then:



σ (m|aH ) = 1, σ (n|aH ) = 0 √



+2aL −3 a2L +4c µ aH  , √2 1−µ 3 a +4c−a



σ (m|aL ) =



L



s (m) =



√



3



a2L +4c−2aL , 4



L



s (n) =



σ (n|aL ) = 1 −



√



2 µ aH+2aL −3 aL +4c  √2 1−µ 3 aL +4c−aL



aL 4 .



The first case is separating equilibrium. In this equilibrium, the cost of sending a message is high enough that a low demand firm decides not to send a message. On the other hand, a high demand firm finds it optimal to send a message, therefore the policymaker can separate both types and correctly anticipates the optimal subsidy level. The intuition is as follows. Even though the home firm always prefers a high subsidy, the marginal effect of a given subsidy is higher for the home firm facing a high demand. Consequently, the home firm benefits more from a given subsidy if it faces a high demand than if it faces a low one.18 This allows a high demand firm to bear more cost than a low demand firm for a given subsidy. Likewise, two kinds of pooling equilibria exist: Pooling on sending no-message and pooling on sending a costly message. The resulting subsidy level in each pooling equilibrium is the same as the one that exists without any signaling. There is an important difference between these two kinds of equilibria, however. Although both of them 18



Therefore, the single-crossing property is satisfied. See Fudenberg and Tirole (1991).
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result in the same subsidy level, when there is pooling on sending a costly message, the firm is spending money without changing the policymaker’s choice of subsidy. Therefore, from the firm’s point of view, this type of equilibrium causes a waste of resources. Besides separating and pooling equilibria, there are also two kinds of semi-pooling equilibria. In the first one, a high demand firm plays a mixed strategy and in the second one, a low demand firm plays a mixed strategy. Overall, pooling equilibria are not informative, i.e., they do not give any information about the firm’s type, hence, the policymaker does not change his/her policy after the communication possibility is allowed. In contrast, separating and all types of semi-pooling equilibria are informative. Proposition 2 The policymaker cannot be worse off with lobbying if he/she values transfers at least as much as social welfare, i.e., λ ≥ 12 . The formal proof of this proposition involves routine comparison of welfare outcomes and is omitted.19 The following discussion provides intuition for the proposition stated above. It is useful to consider first the case where λ = 21 . In this case, lobbying costs are in the form of a pure transfer from the firm to the policymaker such that they cannot affect the welfare of the policymaker, see (2). Thus, any equilibrium that is informative can make the policymaker better off since the lobbying costs are not born by the policymaker.20 This is true for all equilibria except the pooling ones. Under the pooling equilibria, no information transmission occurs, hence the policymaker’s welfare is unchanged. These results will carry over for the case when λ >



1 2



with a slight difference. As



transfers increase the welfare of the policymaker, under the pooling equilibrium where both types send a message, the policymaker is strictly better off with lobbying even if no information is transmitted. The only case where the policymaker’s welfare does not change is the pooling equilibrium 19



See appendix C for welfare calculations. An interested reader can use these to verify the result. See figure 8 for an example when λ = 12 . Note that in this figure, only the region where the policymaker is certainly better off is shown. In other words, some regions are omitted since it is ambiguous whether the policymaker is better off or not due to the coexistence of multiple equilibria. 20
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with both types sending no-message. Proposition 3 There is a critical level of weight parameter, λ∗ , below which the policymaker cannot be better off with lobbying. Proof. Assume that lobbying is allowed. If we compare the welfare level of policymaker under different equilibria, we see that there is a critical level of weight parameter, λ∗ , such that when λ > λ∗ , the policymaker obtains the highest welfare under separating equilibrium. In contrast, when λ < λ∗ , the highest expected welfare occurs under pooling equilibrium with both types sending no-message. Since the policymaker’s welfare when lobbying is prohibited is the same as his/her welfare under pooling equilibrium with both types sending no-message, it is easy to determine the case in which lobbying cannot make the policymaker better off:



(1 − λ)



µ(8 + µ)a2H + 2µ (1 − µ) aH aL + (1 − µ)(9 − µ)a2L µa2H + (1 − µ) a2L + (2λ − 1)µc = (1 − λ) , 8 72



where the left hand side is the policymaker’s expected welfare under separating equilibrium and the right hand side is his/her welfare under pooling equilibrium with both types sending no-message. After some algebra, we have: λ∗ =



72c−(1−µ)(aH −aL )2 144c−(1−µ)(aH −aL )2



< 12 .



The intuitive argument behind this result is as follows. From (2), when λ < 12 , the lobbying costs incurred by the firm decrease the policymaker’s welfare. In this case, one can interpret lobbying costs as expenses like making phone calls, hiring lawyers and writing letters, all of which are different forms of social waste. From the policymaker’s point of view, lobbying has a trade off. It provides information, but this information is costly. Hence, after some point, the costs exceed the benefits of information and a ban on lobbying can be welfare enhancing.



Proposition 4 If we compare the firm’s payoffs when lobbying is allowed and not allowed, we can 17



conclude that the firm can be better off or worse off with lobbying depending on the actual realization of a, the cost of lobbying, and the prior belief of the policymaker. Proof. It is obvious that the firm facing a low demand can never be better off with lobbying. On the other hand, a high demand firm can benefit from the opportunity to lobby under certain conditions. When we compare the payoffs of a high demand firm under different equilibria,21 we see that a high demand firm can be better off under some portion of separating and semi-pooling equilibria with low type playing a mixed strategy. This portion is represented as:



µ(4 + µ) [(4 + µ) aH + (2 − µ) aL ] [µaH + (6 − µ) aL ] (1 − µ)(aH − aL ) [(5 + µ) aH + (1 − µ) aL ] 


Note that for this inequality to hold, it is necessary that µ ≤ µ1 =



√



8a2H −4aH aL +5a2L −(2aH +aL ) . aH −aL



The effect of lobbying is ambiguous for the firm and depends on three parameters: a, c and µ. The first thing to note is if the firm faces a low demand, i.e., a = aL , it cannot be better off with lobbying. The best outcome for a low demand firm occurs under pooling equilibrium where neither a high demand nor a low demand type send a message. Also, it is worth noting that the firm facing a high demand may or may not benefit from lobbying the policymaker. It only benefits if the policymaker’s prior belief (µ = Pr(a = aH )) is low and the message cost is neither too high nor too low. The intuition is as follows. Since the message is costly, a high demand firm prefers to pay the minimum amount that distinguishes itself from a low demand firm. If the policymaker’s prior belief (µ) is high, he/she is already willing to grant a high subsidy, thereby abolishing the need to pay a lobbying cost even if the firm faces a high demand. Lastly, a high demand firm benefits the most from the separating equilibrium. Surprisingly, not all the region under separating equilibrium 21



We use the fact that a high demand firm’s payoff under pooling with no message is the same as its payoff when there is a ban on lobbying.
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makes a high demand firm better off, especially part of the region in which µ is high. In addition, a certain region of semi-pooling equilibrium (in which low type plays a mixed strategy) makes high type better off. See figure 7 for an example.



4. Discussion In this section, we discuss the main assumptions of the model and their alternatives. The first thing to consider is the mode of competition. In our analysis, we assume Cournot competition between the firms. As a result of this assumption, government’s optimal policy turns out to be an export subsidy (output subsidy). There are two issues with this assumption. First, the use of export subsidies are prohibited by WTO, therefore one can question the implementability of this policy. In general, countries apply less transparent policy tools, i.e., rather than using an export subsidies they use R&D subsidies. In accordance with this observation, it is possible to change the model by introducing an intermediate stage in which firms invest in R&D before the competition stage in order to reduce their marginal costs.22 In this game without any export subsidy/tax, one can show that the optimal policy for the home policymaker is an R&D subsidy. Then, the implications of the model are the same as before. Second, if instead of Cournot competition, Bertrand competition with differentiated products is chosen, then the optimal policy involves an export tax rather than a subsidy. In this case, the home firm and the home policymaker have total conflict of interest such that the home policymaker assigns a higher export tax, the higher is the demand intercept, on the other hand, the home firm prefers a lower export tax independent of the demand it faces. Here, single crossing property is not satisfied and hence separating equilibrium 22



Although in the model marginal costs are assumed to be zero, nothing would change if we introduce positive marginal costs. In this case, we would introduce asymmetric information through the marginal costs rather than the demand intercept.
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does not occur. Consequently, lobbying is not informative under this scenario. One way to obtain the same result as in the main model (namely, export subsidy rather than an export tax) under Bertrand competition is again using an R&D subsidy/tax without an export subsidy/tax. As shown by Bagwell and Staiger (1994), independent of the mode of competition (Cournot or Bertrand), it is always optimal for the home policymaker to subsidize R&D. Another way is introducing R&D stage without any R&D subsidy/tax but with export subsidy/tax. Under this case, as shown by Kujal and Ruiz (2007), if R&D is sufficiently cost effective,23 then export subsidy is again the optimal policy response even with Bertrand competition. The robustness of the model can be obtained with R&D subsidy/tax. Since the same results are obtained, we don’t lose generality by using export subsidy/tax. Another assumption is related to the number of firms. As shown by Dixit (1984), trade policy can be sensitive to firm distribution in the home and foreign market. In our case with linear demand, we still have an export subsidy as long as the number of foreign firms are more than or equal to the number of home firms. Moreover, the government’s precommitment to the subsidy choice is assumed. This can be justified by the fact that the political decision process is costly and time-consuming and that governments generally have an interest in maintaining a reputation of credibility. See Goldberg (1995) for an alternative model without precommitment. Finally, we assume that the parameter λ is exogenous. It is possible to endogenize λ.24 One way to do so is the following. Consider the exogenous cost case. Assume that the domestic firm observes the demand intercept with an error with zero mean and positive variance. If the variance is too high then the information that the domestic firm provides is not accurate, therefore λ is close 23 They refer to the cost effectiveness of R&D as its effect on marginal costs relative to the monetary cost of investing in R&D. 24 Thanks to an anonymous referee for bringing this to our attention.
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to zero (meaning lobbying is pure deadweight loss), whereas as the variance is getting smaller λ increases. A more detailed analysis of this case is left for future research.



5. Extensions 5.1 Continuous Demand Intercept In this section, it is assumed that the demand intercept a is distributed according to the density function f (a) with support [aL , aH ]. Everything else remains the same.



5.1.1 Complete Information This case is the same as the complete information case examined earlier, so all results hold as well.



5.1.2 Incomplete Information When Lobbying Is Not Allowed The policymaker will maximize the expected value of its objective function. The policymaker’s problem is:  a−



max (1 − λ) E s



max (1 − λ) s



2a+s 3



aH 



aL



a−



⇒s=



 a+2s 



2a+s 3



3



, that is:



 a+2s  3



f (a) da



E(a) 4 .



The corresponding payoffs are:   8E a2 + [E (a)]2 [2a + E (a)]2 E [WA (s, a)] = (1 − λ) and πA (s, a) = . 72 36 Here, the policymaker decides on the subsidy level according to his/her prior belief about the demand intercept. The result does not depend on the actual realization of a, and the welfare of
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the policymaker will be less than the outcome under complete information. The welfare of a high (low) demand firm will be lower (higher) than the complete information case.



5.1.3 Incomplete Information When Lobbying Is Allowed Here, the firm can convey some useful information to the policymaker, but it is not possible to communicate the exact value of a. The firm’s attempts to make fine distinctions between similar states of the world are ruined by the temptation to exaggerate. Pooling Equilibrium As before, there are two types of pooling equilibria: Pooling on sending a message and pooling on sending no-message. Pooling on sending a message occurs when:



c≤



(E(a) − aL ) (E(a) + 5aL ) . 36



Pooling on sending no-message occurs when:



c



(aH − E(a)) (5aH + E(a)) . 36



The results obtained here is similar to the two-type distribution case. If the cost of sending the message is too low, then each single type of the firm will send the message, whereas if the cost of sending the message is too high, no type will send any message. Under both cases, no information is obtained by the policymaker and thus the policymaker determines the optimal subsidy according to his/her prior beliefs. Separating Equilibrium A separating equilibrium exists iff:
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(E(a) − aL ) (E(a) + 5aL ) (aH − E(a)) (5aH + E(a)) 


Let’s analyze it in more detail. Denote a as the demand intercept of Firm A who is indifferent between sending a message and not.25 Then, it is true that:



πA (s (m) , a ) − πA (s (n) , a ) = c.



Furthermore, ∂(π A (s(m),a)−π A (s(n),a)) ∂a



>0⇒



if a > a ⇒ σ (m) = 1, σ (n) = 0 if a < a ⇒ σ (m) = 0, σ (n) = 1 s (m) =



E(a|a>a ) , 4



s (n) =



E(a|a


As a result, payoffs are:



E [WA (a > a )] = (1 − λ) E [WA (a < a )] = (1 − λ) πA (a > a ) =



[2a+E(a|a>a )]2 , 36



8E (a2 |a>a )+[E(a|a>a )]2 72 8E (a2 |a


πA (a < a ) =



[2a+E(a|a


Under separating equilibrium, we have a so-called partition equilibrium. In this equilibrium, the home firm uses its messages to partition the parameter space into two regions. When a firm must pay for lobbying, the mere act of lobbying sends a signal to the policymaker. For some values of a, the firm may be willing to bear the lobbying cost, while for some other values it will prefer to save its money. In this situation, the policymaker is able to partition the parameter space into two regions even before the lobbyist utters a sound. Hence, the lobbying may provide only partial 25



See appendix D.
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information to the policymaker.



5.2 Endogenous Lobbying Costs Until now, we have assumed that lobbying costs are exogenous. However, in real life we often see that interest groups might choose to run costly advertising campaigns or make huge contributions to policymakers’ campaign spending. Hence, it is plausible to assume that interest groups have discretion over the size and scope of their lobbying efforts. In this section, we relax the exogenous cost assumption and let the home firm choose the size of the transfer amount that goes to the policymaker. For this analysis, we restrict



1 2



< λ < 35 . The lower bound on λ is necessary for the



contributions to have a positive effect on the policymaker’s welfare function. It also implies that the politician values a dollar as a contribution more highly than a dollar in the hands of the firm. On the other hand, the upper bound on λ is necessary to have an interior solution. If not, as explained in detail later on, the subsidy level goes to infinity. We use the agency framework used in Grossman and Helpman (1994). Accordingly, the firm is the principal and the policymaker is the agent of this game. The firm offers a contribution schedule that maps each subsidy level into a contribution. The policymaker then sets a subsidy and collects the contribution associated with his/her subsidy choice. This contribution schedule is designed so that it maximizes the firm’s objective function. At the same time, the firm should give the agent (the policymaker) appropriate incentives to act on its behalf. We assume that the payoff functions for the firm and the policymaker are continuous and contributions are non-negative, i.e., c(s) ≥ 0. Here, unlike the exogenous lobbying cost case, the contributions are paid once the policymaker determines the subsidy level. Thus, commitment by the firm is assumed.



24



Using (2), the policymaker’s net payoff with endogenous contribution schedule is given by:



WA [s, qA (a, s) , qB (a, s) , c(s)] = (1 − λ) [a − (qA (a, s) + qB (a, s))] qA (a, s) + (2λ − 1)δρc(s) (7)



Using (1), Firm A’s net payoff is given by:



πA [s, qA (a, s) , qB (a, s) , c(s)] = (a − (qA (a, s) + qB (a, s)) + s) qA (a, s) − δρc(s)



We will first analyze the effect of endogenous lobbying costs under complete information, then extend the result to the incomplete information case.



5.2.1 Complete Information With Endogenous Lobbying Costs Discrete (two-type) Distribution In this section, we show that the freedom to choose the scale of lobbying can make a difference in a group’s effort to communicate dichotomous information. Consider a case where the firm with two types {aL , aH } chooses the amount of contributions for each subsidy level assigned by the policymaker. Let so be the optimal subsidy choice with the contribution schedule co (·). The equilibrium can be characterized as follows:26 Proposition 5 ({co (·)} , so ) is a sub-game perfect Nash equilibrium of the lobbying game if and only if: (a) co (·) is feasible, (b) so maximizes WA [s, qA (a, s) , qB (a, s) , co (s)], (c) so maximizes WA [s, qA (a, s) , qB (a, s) , co (s)] + πA [s, qA (a, s) , qB (a, s) , co (s)], and 26



See the proposition 1, p. 839 in Grossman and Helpman (1994).
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(d) There exists an s∗ that maximizes WA [s, qA (a, s) , qB (a, s) , co (s)] such that co (s∗ ) = 0. Condition (a) limits the firm’s contribution schedule to be among those that are feasible (i.e., contributions must be nonnegative and no greater than the payoff available to the firm). Condition (b) states that, given the contribution schedule offered by the firm, the policymaker sets the export subsidy to maximize his/her own welfare. Condition (c) stipulates that the export subsidy maximizes the joint welfare of the firm and the policymaker. The last condition states that there exists a subsidy s∗ that elicits no contributions from the firm which the policymaker finds equally attractive as the equilibrium subsidy so . In addition, we assume that the firm chooses political contribution function that is differentiable. This assumption implies that contribution schedule is locally truthful around so ; that is, Firm A chooses its contribution schedule so that the marginal change in the contribution for a small change in the subsidy matches the effect of the subsidy change on the firm’s gross profit (profit without contributions). Given the condition (b) in proposition 5, the policymaker’s problem is:



max (1 − λ) s



a2 + as − 2s2 + (2λ − 1)c(s) 9



The first order condition is: 1−λ c (s) = 1 − 2λ 







a − 4s . 9



(8) 







(9)



The second order condition is: 4 c (s) ≤ 9 







1−λ 2λ − 1



.



We know from earlier discussion that Firm A’s and Firm B’s output choices are given by (3).
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Hence, Firm A’s payoff can be rewritten as:



πA [s, qA (a, s) , qB (a, s) , c(s)] =



(a + 2s)2 − c(s). 9



Then, maximizing the expression stated in part (c) of proposition 5, we have: 



a2 + as − 2s2 max (1 − λ) s 9 







+ (2λ − 1)c(s) +



(a + 2s)2 − c(s) 9



(10)



By using the first order condition of the policymaker in (8), the expression in (10) can be rewritten as: max s



(a + 2s)2 − c(s). 9



The first order condition is: c (s) =



4(a + 2s) . 9



(11)



The second order condition is: 8 c (s) ≥ . 9



(12)



Combining equations (8) and (11), we get: 1−λ 1 − 2λ







a − 4s 9 







=



4(a + 2s) 9 (13)



⇒



so



=







7λ − 3 3 − 5λ 







a 4



We already know that the policymaker’s optimal subsidy and welfare levels are given by (4) and
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(5), respectively. On the other hand, the policymaker’s welfare after contribution is given by:



WA (a, so , co ) = (1 − λ)WA (a, so ) + (2λ − 1)c (so )



a2 + a = (1 − λ)







7λ−3 a 3−5λ 4



9



−2







7λ−3 a 3−5λ 4



2



+ (2λ − 1)c (so ) .



(14)



Then, the contribution of Firm A can be obtained by using (5), (13) and (14):



c(so ) =



=



1−λ 1−λ WA (a, s∗ ) − WA (a, so ) 2λ − 1 2λ − 1 (1 − λ)(2λ − 1) 2 a , ∀a ∈ {aL , aH } . 2(3 − 5λ)2



(15)



There are important things to note here. First, there are many contribution schedules that would provide the subsidy level in (13) and contribution level in (15). Any contribution schedule that passes through the tangency of the policymaker’s and the firm’s indifference curve works fine. See figure 1 below. Second, if λ >



3 5,



it is impossible to satisfy (9) and (12) at the same time and



the subsidy level goes to infinity. The intuition is straightforward. When λ > 35 , the policymaker values the contributions a lot more than the social welfare. A unit increase in the socially optimal subsidy level increases the firm’s payoff and distorts the welfare of the policymaker but the marginal increase in the firm’s payoff is much larger than the marginal decrease in the policymaker’s welfare. Therefore, the firm can easily compensate the policymaker for the distortion and the subsidy level goes to infinity. This case is not very interesting. Hence, from now on we focus on the interior solution by restricting



1 2



< λ < 35 .
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c Indifference curve of the Policymaker



Example of a contribution schedule that implements the equilibrium subsidy so



Indifference curve of the Firm co(so)



0



*



s



o



s



s



Figure 1. Optimal subsidy with endogenous lobbying costs



We can summarize the results obtained in this section with the help of figure 1. In the figure, a typical indifference curve for the policymaker and the firm and a possible contribution schedule are depicted. Since the policymaker has preferences that are single-peaked as a function of s for a given value of c, and are increasing in c (since λ > 12 ) the indifference curves has the shape that is shown; each reaches a minimum at some different value of s and slopes downward to the left and upward to the right. The minimum point corresponds to the policymaker’s favorite policy, given the associated size of the contribution c. Special meaning attaches to the particular indifference curve shown in the figure. Notice that the curve reaches its minimum at c = 0. The subsidy s∗ is the policymaker’s favorite when contributions are zero. The curve does depict the points that give the policymaker the same level of welfare as he/she could achieve in the absence of any dealings with the firm. The firm’s offer must provide him/her with at least this level of welfare. When we have a closer look at the firm’s indifference curve, we see that if the firm has a favorite policy for given c, then the curve reaches a maximum at this policy level. Since the firm’s welfare rises monotonically with s, the curve is everywhere upward sloping. Lower curves (with smaller
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contributions for a given level of s) correspond to higher levels of the firm’s welfare. The firm’s problem, then, is to induce a policy s◦ with a contribution c◦ such that s◦ and c◦ fall on the lowest curve possible. The point (s◦ , c◦ ) gives the firm the greatest utility among those that leave the policymaker at least well off in the political equilibrium as he/she would be with a policy s∗ and no contributions (point (s∗ , 0)). All other points on or above the the policymaker’s indifference curve fall on indifference curves above the particular indifference curve of the firm shown in the figure, which means they give the firm a lower level of welfare. As already mentioned, there are many contribution schedules that would provide the firm to reach (s◦ , c◦ ). The contribution curve given in the figure coincide with the horizontal axis for some range of policies. This means that no contributions are offered unless the policy exceeds some minimum level. It lies everywhere below the policymaker’s indifference curve except that it touches at points c and s∗ . Since the curve is everywhere non-negative, it is certainly feasible. And when confronted with this schedule, the politician can do no better than to choose s◦ . In fact, the policymaker is indifferent between s◦ and s∗ , but the firm could break the tie to its benefit by offering ε more for s◦ as ε → 0. Note that this pair of policy and contribution is jointly efficient for the policymaker and the firm. That is, no other policy choice and contribution can make either one better off without making the other one worse off. Continuous Distribution This case is exactly same as the case with two types. Therefore, we have:



so =



c (a) =



(7λ−3) a (3−5λ) 4 ,



∀a ∈ [aL , aH ] and



(1−λ)(2λ−1) 2 2(3−5λ)2 a ,
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∀a ∈ [aL , aH ] .



5.2.2 Incomplete Information With Endogenous Lobbying Costs Discrete (two-type) Distribution Here, unlike the complete information case, lobbying has not only an influence motive but also an information motive. The first thing to note is that the optimal subsidy is the same as in (13).



Proposition 6 If we focus on the interior solution such that



1 2



< λ < 35 , there is a unique sepa-



rating equilibrium. Then the truthful contribution schedule is given by:



(1 − λ)(2λ − 1) 2 c(a) = a + max 2(3 − 5λ)2 



 (a − aL ) [(9 − 17λ)a + (11λ − 3)aL ] , 0 , ∀a ∈ {aL , aH } . 36 (3 − 5λ)



Proof. Here, we will provide a heuristic proof. There are two cases to consider. First, if λ 



3 5



and aL 



17λ−9 11λ−3 aH ,



9 17







then no type has an incentive to mimic the other and the complete



information contribution schedule and subsidy levels are implemented. In other words, different types offer different contributions, the policymaker thus learns the firm’s type perfectly and the outcome is identical to the scenario under complete information. Second, if the above conditions are not satisfied, then it is easy to verify that a low demand firm has an incentive to mimic a high demand firm. Therefore, a high demand firm needs to pay a higher contribution than the complete information case to separate itself from a low demand firm. As a result, a low demand type pays the same contribution whereas a high demand type pays a higher contribution than under complete information and the subsidy levels are the same as before. This is a typical kind of signaling result: The “worse” type plays its full information action, while the “better” type chooses a larger contribution than it would like in order to separate itself from the “worse” type. Notice that when lobbying costs are exogenous, there exists an equilibrium with full revelation only for certain values of c, see proposition 1. When they are endogenous, an equilibrium with
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full revelation always exists. Hence, in this case, lobbying can indeed serve as a credible signaling mechanism. Continuous Distribution



Proposition 7 If we focus on the interior solution such that



1 2



< λ < 35 , there is a unique sepa-



rating equilibrium. Then the truthful contribution schedule is given by:



c(a) =



(1 − λ)(2λ − 1) 2 1 − λ a2 − a2L a + ∀a ∈ {aL , aH } . 2(3 − 5λ)2 3 − 5λ 12



Proof. The proof is very similar to the two-type distribution case. The optimal subsidy is the same as in (13). The lowest type will pay the same contribution as it would pay under full information, so: c(aL ) =



(1 − λ) (2λ − 1) 2 aL . 2(3 − 5λ)2



(16)



Let πA [s( a), a, c( a)|a] represents the profit made by type a if it reports  a. Clearly, π A [s( a), a, c( a)|a] =



Also, denote πA [s(a), a, c(a)|a] =



(a + 2s( a))2 − c( a). 9



(17)



max πA [s( a), a, c( a)|a] as the equilibrium payoff of the agent



 a∈[aL ,aH ]



if truthful revelation is induced. Then, the following must be true:  ∂πA [s( a), a, c( a)|a]  = 0 and  ∂ a  a→a



 ∂ 2 πA [s( a), a, c( a)|a]  ≤ 0.  ∂ a2  a→a 32



(18)



If we take the total derivative of πA [s(a), a, c(a)|a]:   dπA [s(a), a, c(a)|a] ∂πA [s( a), a, c( a)|a]  ∂πA [s( a), a, c( a)|a]  = +   da ∂ a ∂a  a→a a→a  Using the envelope theorem in (18), we have:



dπA [s(a), a, c(a)|a] da



=



=



 ∂π A [s( a), a, c( a)|a]  2 (a + 2s(a)) =  ∂a 9  a→a 



1−λ 3 − 5λ 







a , since s(a) = 3







7λ − 3 3 − 5λ 







a . 4



(19)



Now, integrating (19), we obtain:



πA [s(a), a, c(a)] − πA [s(aL ), aL , c(aL )] =







1−λ 3 − 5λ 







a2 − a2L . 6



Then, using (16) and (17), we get:



c(a) =



1 − λ a2 − a2L (1 − λ)(2λ − 1) 2 a + . 2(3 − 5λ)2 3 − 5λ 12



(20)



One can check that global incentive compatibility conditions are also satisfied. Again compare the difference between exogenous and endogenous lobbying costs. The exogenous lobbying costs with a continuum of types cannot fully resolve the firm’s credibility problem. By showing itself willing to bear the fixed cost, the firm can at best distinguish one set of states from another, in other words, the exogenous lobbying costs can only partition the type space into two regions. Hence, it is not possible for the policymaker to distinguish each type of the firm. However, when lobbying costs are endogenized, the policymaker can separate each type according to the 33



contribution schedule given by (20).



6. Conclusion This paper has shown the conditions under which lobbying can be beneficial. Even when the policymaker has no rent-seeking objective, he/she has a strong incentive to make lobbying costly in order to mitigate his/her information disadvantage. Besides, the firm facing a high demand may prefer to pay for lobbying in order to make its claim credible. The extension of the model with endogenous costs guarantees the policymaker have full information about demand conditions. As a result, the policymaker’s welfare improves compared to the case in which lobbying costs are exogenous. We have seen that, depending on the nature of the lobbying activities, lobbying can be beneficial or harmful for the policymaker. If these activities take the form of contributions, the policymaker always prefers lobbying. In contrast, if they are in the form of social waste, a ban on lobbying can be efficient. This shows us that when we analyze the costs and benefits of lobbying, we need to clearly specify the type of activities interest groups engage.



Appendices Appendix A In order to find all the equilibria of the signaling game, we need to consider nine different cases. However, four of them are impossible to hold:
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(i)



    πA (s (m) , aH ) − c < πA (s (n) , aH )



   



    πA (s (m) , aL ) − c > πA (s (n) , aL )  



    π A (s (m) , aH ) − c = πA (s (n) , aH ) (ii)    πA (s (m) , aL ) − c = πA (s (n) , aL )



      



(iii)



(iv)



    πA (s (m) , aH ) − c = πA (s (n) , aH )



   



    π A (s (m) , aL ) − c > πA (s (n) , aL )  



      πA (s (m) , aH ) − c < πA (s (n) , aH )       πA (s (m) , aL ) − c = πA (s (n) , aL )  



Proof.



∂π A (s(k),a) ∂a



> 0 and



∂ 2 π A (s(k),a) ∂a∂s(k)



=



∂ 2 π A (s(k),a) ∂s(k)∂a



>0



If s(m) > s(n), then πA (s (m) , aH ) − πA (s (n) , aH ) > πA (s (m) , aL ) − πA (s (n) , aL ) ⇒ If s(m) = s(n), then πA (s (m) , aH ) − πA (s (n) , aH ) = πA (s (m) , aL ) − πA (s (n) , aL ) = 0 If s(m) < s(n), then πA (s (m) , aH ) − πA (s (n) , aH ) < πA (s (m) , aL ) − πA (s (n) , aL ) None of the four cases satisfies these conditions.



Appendix B In this section of the appendix, we will describe all the possible cases with detail. First, notice that due to ∂ 2 π A (a,s) ∂s∂a



∂ 2 WA (s,a) ∂s2



< 0, the policymaker never plays a mixed strategy. Second, since



∂ 2 π A (a,s) ∂a∂s



=



> 0, the profit function satisfies the so called single-crossing property which is important



for obtaining separating equilibria in signaling games.     H +5aL ) H +(1−µ)aL ] H +aL )  W = (aH −aL )(5a , X = (aH −aL )(a , Y = (1−µ)(aH −aL )[(5+µ)a 36 36 36 Define     Z = µ(aH −aL )[µaH +(6−µ)aL ] , T = µ(4+µ)[µaH +(6−µ)aL ][(4+µ)aH +(2−µ)aL ] 36
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     where    



W , X, Y , and Z are the boundary values of c for each type of equilibrium. T shows the values of



c that make a high demand firm’s payoff under semi-pooling equilibrium (in which only low type plays a mixed strategy) and pooling equilibrium (with no-message) equal. 35



Case 1



     πA (s (m) , aH ) − c > πA (s (n) , aH )     πA (s (m) , aL ) − c < πA (s (n) , aL )



        



σ (m|aH ) = 1, σ (n|aH ) = 0, σ (m|aL ) = 0, σ (n|aL ) = 1 g (aH |m) = 1, g (aL |m) = 0, g (aH |n) = 0, g (aL |n) = 1 s (m) =



aH 4 ,



s (n) =



aL 4



This case holds if X < c < W Given the condition in case 1, posterior probabilities can easily be obtained and the policymaker determines his/her export subsidy as follows: If k = m =⇒ g (aH |m) = 1 and g (aL |m) = 0  The policymaker’s problem is max (1 − λ) aH − s



2aH +s 3



 aH +2s 3



⇒ s (m) =



aH 4



If k = n =⇒ g (aH |n) = 0 and g (aL |n) = 1  The policymaker’s problem is max (1 − λ) aL − s



Case 2



      πA (s (m) , aH ) − c < πA (s (n) , aH )      πA (s (m) , aL ) − c < πA (s (n) , aL )



2aL +s 3



 aL +2s 3



          



σ (m|aH ) = 0, σ (n|aH ) = 1, σ (m|aL ) = 0, σ (n|aL ) = 1 g (aH |m) = 1, g (aL |m) = 0, g (aH |n) = µ, g (aL |n) = 1 − µ s (m) =



aH 4 ,



s (n) =



µaH +(1−µ)aL 4



This case holds if Y < c



36



⇒ s (n) =



aL 4 .



In this case, µσ (m|aH ) + (1 − µ)σ (m|aL ) = 0. We cannot determine g (aH |m) by using Bayes’ ∂ 2 π(s,a) ∂s∂a



rule. However, we can use universal divinity refinement. Since



=



∂ 2 π(s,a) ∂a∂s



> 0, high type



has the weakest disincentive to deviate from k = n to k = m, so g (aH |m) = 1 and g (aL |m) = 0. If k = m =⇒ g (aH |m) = 1 and g (aL |m) = 0  The policymaker’s problem is max (1 − λ) aH − s



2aH +s 3



a



H +2s



3



⇒ s (m) =



If k = n =⇒ g (aH |n) = µ and g (aL |n) = 1 − µ        µ aH − 2aH3 +s aH 3+2s + The policymaker’s problem is max (1 − λ) s       (1 − µ) aL − 2aL +s aL +2s 3 3 Case 3



     πA (s (m) , aH ) − c > πA (s (n) , aH )     πA (s (m) , aL ) − c > πA (s (n) , aL )



    



aH 4



      



⇒ s (n) =



µaH +(1−µ)aL . 4



   



σ (m|aH ) = 1, σ (n|aH ) = 0, σ (m|aL ) = 1, σ (n|aL ) = 0 g (aH |m) = µ, g (aL |m) = 1 − µ, g (aH |n) = 0, g (aL |n) = 1 s (m) =



µaH +(1−µ)aL , 4



s (n) =



aL 4



This case holds if c < Z In this case, µσ (n|aH ) + (1 − µ)σ (n|aL ) = 0. We cannot determine g (aH |n) by using Bayes’ rule. However, we can use universal divinity refinement. Since



∂ 2 π(s,a) ∂s∂a



=



∂ 2 π(s,a) ∂a∂s



> 0, low type has the



weakest disincentive to deviate from k = m to k = n, so g (aH |n) = 0 and g (aL |n) = 1. If k = m =⇒ g (aH |m) = µ and g (aL |m) = 1 − µ.        µ aH − 2aH3 +s aH 3+2s + The policymaker’s problem is max (1 − λ) s       (1 − µ) aL − 2aL +s aL +2s 3 3 37



      



⇒ s (m) =



µaH +(1−µ)aL 4



If k = n =⇒ g (aH |n) = 0 and g (aL |n) = 1  The policymaker’s problem is max (1 − λ) aL − s



Case 4



     πA (s (m) , aH ) − c = πA (s (n) , aH )



2aL +s 3



σ (m|aH ) = 1 −



L +2s



3



⇒ s (n) =



aL 4 .



    



      πA (s (m) , aL ) − c < πA (s (n) , aL )    √  2 −4c−(2a +a ) 3 a H L H 1−µ   √ , µ 3 aH − a2H −4c



a



σ (n|aH ) =



 √  2 −4c−(2a +a ) 3 a H L H 1−µ   √ µ 3 aH − a2H −4c



σ (m|aL ) = 0, σ (n|aL ) = 1 g (aH |m) = 1, g (aL |m) = 0 g (aH |n) = s (m) =



√



3



aH 4 ,



a2H −4c−(2aH +aL ) , aH −aL



s (n) =



g (aL |n) =



  √ 3 aH − a2H −4c aH −aL



√



3



a2H −4c−2aH 4



This case holds if Y ≤ c ≤ W Here, Firm A, facing a high demand intercept, plays a mixed strategy. Since k = m can only come from high type, g (aH |m) = 1 and g (aL |m) = 0. If k = m =⇒ g (aH |m) = 1 and g (aL |m) = 0  The policymaker’s problem is max (1 − λ) aH − s



2aH +s 3



 aH +2s 3



⇒ s (m) =



aH 4



In order to find s (n) , we will use πA (s (m) , aH ) − c = πA (s (n) , aH ) 2



That is;



(aH +2 a4H ) 9



−c=



(aH +2s(n))2 9



⇒ s (n) =



3



√



a2H −4c−2aH 4



Now, in order to find Firm A’s mixed strategy when facing a high demand intercept, we will use the following equation: 38



s (n) = max (1 − λ) s



F OC :



     aH −   



2aH +s 3



 aL −



 aH +2s 



2aL +s 3



3



a



(aH −4s)µ(1−σ(m|aH ))+(aL −4s)(1−µ) µ(1−σ(m|aH ))+(1−µ)



Since s = s (n) ⇒ σ (m|aH ) = 1 −



   g (aH |n) + 







L +2s



3



g (aL |n)



=0⇒s=



µ(1−σ(m|aH ))aH +(1−µ)aL 4(µ(1−σ(m|aH ))+(1−µ))



  √ a2H −4c−(2aH +aL ) 1−µ 3   √ , µ 3 aH − a2H −4c



=



  



µ(1−σ(m|aH ))aH +(1−µ)aL 4(µ(1−σ(m|aH ))+(1−µ))



√



3



a2H −4c−2aH 4



σ (n|aH ) =



  √ a2H −4c−(2aH +aL ) 1−µ 3   √ µ 3 aH − a2H −4c



Then, g (aH |n) and g (aL |n) can be easily found.



Case 5



     πA (s (m) , aH ) − c > πA (s (n) , aH )     πA (s (m) , aL ) − c = πA (s (n) , aL )



σ (m|aH ) = 1, σ (n|aH ) = 0 √



+2aL −3 a2L +4c µ aH  , √2 1−µ 3 a +4c−a



σ (m|aL ) =



L



L



√  3 a2L +4c−aL



g (aH |m) =



aH −aL



        



σ (n|aL ) = 1 −



, g (aL |m) =



√



+2aL −3 a2L +4c µ aH  √2 1−µ 3 aL +4c−aL



√



aH +2aL −3 a2L +4c aH −aL



g (aH |n) = 0, g (aL |n) = 1 s (m) =



3



√



a2L +4c−2aL , 4



s (n) =



aL 4



This case holds if Z ≤ c ≤ X Here, Firm A, facing a low demand intercept, plays a mixed strategy. Since k = n can only come from low type, g (aH |n) = 0 and g (aL |m) = 1.
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If k = n =⇒ g (aH |n) = 0 and g (aL |n) = 1  The policymaker’s problem is max (1 − λ) aL − s



2aL +s 3



a



L +2s



3



⇒ s (n) =



aL 4



In order to find s (m) , we will use πA (s (m) , aL ) − c = πA (s (n) , aL ) That is;



(aL +2s(m))2 9



2



−c =



(aL +2 a4L )



⇒ s (m) =



9



√



3



a2L +4c−2aL 4



Now, in order to find Firm A’s mixed strategy when facing a low demand intercept, we will use the following equation:



s (m) = max (1 − λ) s



F OC :



     aH −   



  2aH +s aH +2s



 aL −



3



  2aL +s aL +2s



(aH −4s)µ+(aL −4s)(1−µ)σ(m|aL ) µ+(1−µ)σ(m|aL )



Since s = s (m) ⇒ σ (m|aL ) =



3



   g (aH |m) + 



3



=0⇒s=



µaH +(1−µ)σ(m|aL )aL 4(µ+(1−µ)σ(m|aL ))



 √ 2  a +2a −3 aL +4c H L µ √  , 1−µ 2 3 aL +4c−aL



3



=



3



g (aL |m)



  



µaH +(1−µ)σ(m|aL )aL 4(µ+(1−µ)σ(m|aL ))



√



a2L +4c−2aL 4



σ (n|aL ) = 1 −



 √2  a +2a −3 aL +4c H L µ √  . 1−µ 2 3 aL +4c−aL



Appendix C Payoff Calculations Note that, the payoffs of the firm and the policymaker under the pooling equilibrium with sending no-message are the same as their respective payoffs under the case without signaling. This is important to compare both the policymaker’s and high demand firm’s payoffs with signaling and without signaling.27 27 See figures 7 and 8 for the case λ = 12 . In figure 7, one can show that under the Y curve, the separating equilibrium makes a high demand firm better off than without signaling. In addition, in the region between X and T curves, the semi-pooling equilibrium (with low type playing a mixed strategy) is also beneficial for a high type. See appendix B for the definition of Y , X and T . In figure 8, the region where the policymaker is definitely better off with signaling is shown. As explained earlier, some regions overlap, so they are omitted. Notice also that when we compare figures 7 and 8, the region where the policymaker benefits from lobbying is larger than the region where a high demand firm benefits.
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In this section, E [WA (s (k) , a, c)] and π A (s (k) , a, c) denote the expected payoff of the policymaker and the profit of the Firm A, respectively.



Case 1



E [WA (s (k) , a, c)] = (1 − λ)



πA (s (k) , aH , c) =



µa2H + (1 − µ) a2L + (2λ − 1) µc 8



a2H a2 − c and πA (s (k) , aL , c) = L . 4 4



Case 2



E [WA (s (k) , a, c)] = (1 − λ)



πA (s (k) , aH , c) =



µ (8 + µ) a2H + 2µ (1 − µ) aL aH + (1 − µ) (9 − µ) a2L 72



[(2 + µ) aH + (1 − µ) aL ]2 [µaH + (3 − µ) aL ]2 and πA (s (k) , aL , c) = . 36 36



Case 3



E [WA (s (k) , a, c)] = (1 − λ)



πA (s (k) , aH , c) =



µ (8 + µ) a2H + 2µ (1 − µ) aL aH + (1 − µ) (9 − µ) a2L + (2λ − 1) c 72



[µaH + (3 − µ) aL ]2 [(2 + µ) aH + (1 − µ) aL ]2 − c and πA (s (k) , aL , c) = − c. 36 36
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Case 4



E [WA (s (k) , a, c)] =



   √  2 −4c−(2a +a ) 3 a  H L a2H H     √2 (1 − λ)µ 1 − 1−µ  µ 8  3 aH − aH −4c                √     3 a2H −4c−(2aH +aL )   1−µ     √ ·    (1 − λ)µ µ  3 aH − a2H −4c      √   √ 2  +   2 +2a 2 −4c−2a 2 −4c−2a   8a 3 a − 3 a H H H  H H H      72 



         √   √ 2     8a2L +2aL 3 a2H −4c−2aH − 3 a2H −4c−2aH   +(1 − λ) (1 − µ)   72              √    2 −4c−(2a +a )  3 a  H L H 1−µ     √2 c  −(2λ − 1)µ 1 − µ 3 aH −



πA (s (k) , aH , c) =



a2H 4



− c and πA (s (k) , aL , c) =



aH −4c



  2 3 a2H − 4c − 2 (aH − aL ) 36



.



Case 5     √ 2   √ 2 +4c−2a 2 +4c−2a 2 +2a a − 3 a 8a 3  L L H L L H   (1 − λ)µ  72                 √2    a +2a −3 a +4c   L    (1 − λ) (1 − µ) µ H√ L ·  1−µ 3    a2L +4c−aL    √ 2   √ E [WA (s (k) , a, c)] = + 2 +2a 2 +4c−2a 2 +4c−2a   a − 3 a 8a 3 L L L   L L L      72  (1 − λ)                √2   2  a +2a −3 a +4c aL H L µ L     +(1 − λ) (1 − µ) 1 − 1−µ √ 2 8 −µ 1+ 3
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aL +4c−aL



√



aH +2aL −3 a2L +4c √  3 a2L +4c−aL







c



πA (s (k) , aH , c) =



  2 2 (aH − aL ) + 3 a2L + 4c 36



− c and πA (s (k) , aL , c) =



a2L . 4



Appendix D The welfare of the policymaker and the profit of the firm when the demand intercept is a are given by: WA (s, a, c) = (1 − λ)



a2 + as − 2s2 (a + 2s)2 + (2λ − 1) δρc and πA (s, a) = − δρc. 9 9



Observe that:



∂ 2 WA ∂ 2 WA ∂ 2 WA ∂πA ∂ 2 πA ∂ 2 πA < 0, = > 0, > 0, and = > 0. 2 ∂s ∂s∂a ∂a∂s ∂s ∂s∂a ∂a∂s



Let s (p, q) denote the policymaker’s best reply given that p ≤ a ≤ q, that is:



s (p, q) = arg max s



q



WA (s, a, c) f (a) da if p < q and x (p, p) = x (p) .



p



Also, let G (a) denote the gain for type a from pooling with all higher types rather than lower types, that is: G (a) = πA (s (aH , a) , a) − π A (s (a, aL ) , a) > 0. Proposition 8 If for some type a , G (a ) = c, then σ(n|a) = 1 for all a < a , σ(m|a) = 1 for all a > a , s (n) = s (aL , a ) and s (m) = s (a , aH ) is a PBE. Proof. Since



∂π A (s,a) ∂s



> 0, if G (a ) = c > 0, then s (m) > s (n) .
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Since



∂π A (s(m),a)−π A (s(n),a) ∂a



> 0, if πA (s (m) , a ) − πA (s (n) , a ) = c, then:



(i) for a > a , πA (s (m) , a) − πA (s (n) , a) > c =⇒ σ (m|a) = 1, σ (n|a) = 0 (ii) for a < a , πA (s (m) , a) − πA (s (n) , a) < c =⇒ σ (m|a) = 0, σ (n|a) = 1 Then, the policmaker’s problem is:



s (m) = max (1 − λ) s



aH 



a



⇒ s (m) = s (n) = max (1 − λ) s



aL



∂G ∂a



2a+s 3



 a+2s  3



f (a) da



E(a|a>a ) 4



a  a−



⇒ s (n) = Moreover, since



a−



2a+s 3



 a+2s  3



f (a) da



E(a|a


> 0, separating PBE is the only equilibrium provided that,



(E(a) − aL ) (E(a) + 5aL ) (aH − E(a)) (5aH + E(a)) 


Figures In this section, for a given parameter values (λ = 12 , aH = 16 and aL = 4), we will show the regions for each equilibrium type. In addition, we also demonstrate the regions in which the policymaker and the firm prefers lobbying to no-lobbying. There are couple of things to note. First, for this special example (where the lobbying costs are in the form of pure transfers from the firm to the policymaker) the policymaker’s payoff is higher if the message cost is at least equal to the lower bound of the separating equilibrium. Second, in figure 8 where the region that the policymaker
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benefits from lobbying is demonstrated, some of the regions are omitted due to the coexistence of multiple equilibria. For example, the policymaker always benefits from lobbying under separating equilibrium, but some regions of the separating equilibrium coincides with the pooling equilibrium with sending no-message and as a convenience we ignored these overlapping parts. Finally, notice that the region where the policymaker benefits from the communication opportunity (lobbying) is larger than the region where a high demand firm benefits.
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