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Introduction



In the last two decades, an impressive wave of pension reforms from pay-as-yougo to partially or fully funded schemes has occurred in many developing countries, especially in Latin America.1 Two facts characterize the Latin American pension reforms. First, pension reforms are followed by legal reforms aimed at improving investor protections in capital markets, and second, the governments restrict pension funds to hold domestic securities.2 These facts motivate the questions addressed in this paper: Why do pension and corporate governance reforms 3 occur together?, And why do governments restrict pension funds to hold only domestic securities?.4 This paper argues that pension reforms must be followed by improvements in investor protection and rationalizes the existence of portfolio restrictions aimed at preventing the international diversification of pension funds’ assets. In short, the complementarity of pension and corporate governance reforms results from the fact that policy-making is influenced by special interest groups that have political power to block the reforms.5 Publicly traded firms in developing countries are typically owned by a handful of powerful groups that have the incentive to influence the government and determine the level of investor protection in capital markets according to their interests. Similarly, workers and 1 The sequence of pension reforms in Latin America was Chile (1981), Peru (1991), Argentina (1994), Colombia (1994), Uruguay (1996), Bolivia (1997), Mexico (1997) and Costa Rica (1998) (the year in which the reform was implemented is indicated in parenthesis). 2 For instance, Argentinean pension funds were allowed to invest a maximum of 10% of their portfolios in foreign assets. In Chile, pension funds were allowed to invest in foreign assets after 1992, and only up to a maximum of 9% of their total assets. 3 In this paper, a corporate governance reform is defined as any change in the legislation or in the practical enforcement of the law that reduces the expropriative activity of insiders against outside investors. In Section 2 we discuss the relation between legal and corporate governance reforms. 4 The portfolio restrictions are puzzling, because in practice governments insure the retirement income of the population, explicitly or otherwise. Thus, it should be in the governments’ interest to encourage rather than prevent the cross-country diversification of pension fund’s assets. 5 The fundamental idea that special interest groups can prevent financial development has been recently put forward in a comprehensive and integrated way by Rajan and Zingales (2003).
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labor unions can be powerful enough to block pension reforms. In this environment, reforms can only occur if the relevant interest groups benefit from them. This paper extends the small open economy, crime and punishment framework of corporate finance developed by Shleifer and Wolfenzon (2002), which is consistent with the cross-country stylized facts of investor protection and capital markets development, to determine the conditions that give rise to the reforms. A pension reform from a pay-as-you-go to a funded system in which pension investments are restricted to only domestic securities creates a captive source of low cost funds that gives domestic public firms the incentive to oﬀer the more costly higher level of investor protection. Workers, on the other hand, are willing to accept a pension reform from a pay-as-you-go system that pays low-risk retirement benefits to a funded system that allocates their contributions to higher-risk domestic public firms only if a corporate governance reform reduces the expropriative activities of the public firms’ insiders. Thus, simultaneous pension and corporate governance reforms are the outcome of a mutually beneficial agreement between interest groups.6 More specifically, influenced by the insiders or controllers of public firms, the government defines and protects the investors’ rights within the legal system. The law reflects the public firms’ choice of the optimal level of investor protection, and the role of the government is simply to detect violations and enforce the law. Given the atomistic structure of outside investors and the associated free-rider problem, crime detection and law enforcement require that 6 Edwards’ (1998) account of the political diﬃculties to approve the pension reform in Chile shows why a lack of transparency or accountability would have made the political obstacles insurmountable. He says, ”From a political point of view, the launching of the reforms faced some diﬃculties. First, many interest groups -including public sector workers, teachers, and workers in the health sector- firmly opposed any changes...Jose Piñera, the father of the reforms, has pointed out that, owing to stiﬀ opposition, the implementation of the reform had to be postponed for almost a full year...As a way to increase the appeal of the new system and reduce political opposition, the architects of the plan determined the new contribution rates so as to increase net take-home pay for those joining the new system. On average, those who transferred to the privately run capitalization system experienced an 11 percent increase in after-tax pay (Iglesias and Vittas 1992)”.
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the government monitors the public firms through supervisory agencies. Naturally, the cost of supervision and the level of investor protection are increasing in the intensity of supervision. If the government makes public firms internalize the cost of supervision through a specific tax, firms choose the level of investor protection optimally by weighting the marginal benefit and the marginal cost of more protection. The marginal benefit of more investor protection is associated with the additional funds that firms can raise when they oﬀer more protection to outsiders, and the marginal cost is the increased tax associated with the greater enforcement costs incurred to create more investor protection. In this environment, publicly traded firms are willing to improve investor protection and pay the higher cost of legal enforcement if by doing so they can raise funds at a lower cost. The pension reform, combined with the portfolio restrictions on pension funds, creates a captive source of low cost funds that make the corporate governance reform feasible. On the other hand, the pension reform must be acceptable to workers. If the pay-as-you-go system is non-compulsory, i.e. the returns on voluntary payas-you-go contributions dominate the returns on international and domestic investments net of capital market participation costs (intermediation fees), then workers are willing to accept a pension reform from the pay-as-you-go to a funded system only if the new funded system oﬀers a higher return on contributions. A corporate governance reform that improves investor protection can make this possible through two channels. First, it raises the return on domestic securities because it reduces the probability of expropriation. Second, it develops domestic capital markets, and therefore, it reduces the intermediation fees. In this fashion, the corporate governance reform is necessary to make the pension reform acceptable to workers. However, public firms are not willing to oﬀer more investor protection unless they can reduce their cost of funds. This can only happen if public firms are able to internalize part of the intermedia4



tion cost reduction that is caused by the corporate governance reform and the development of domestic capital markets. If there were no intermediation cost reduction, or if firms were unable to internalize it, then the corporate governance reform would be infeasible.7 Notice that the portfolio restrictions on international diversification are unnecessary (non-binding) if the corporate governance reform reduces the individual’s intermediation fees in domestic markets but leaves the participation cost in international markets unchanged. However, the development of domestic capital markets may also reduce the individual’s cost of participation in international capital markets. If this eﬀect is strong enough so that unconstrained pension funds would only hold international assets, then the portfolio restrictions must be imposed to create the captive source of low cost funds for domestic public firms that makes the corporate governance reform feasible in the first place. If the pay-as-you-go system is compulsory, two other possibilities arise. First, a pension reform that allows pension funds to diversify their investments internationally is feasible and is the best outcome for the workers. Second, if financial incumbents can impose their political might, they can benefit from the fact that workers are willing to accept the pension reform, and the portfolio restrictions aimed at creating the captive source of low cost funds, without requiring an improvement in investor protection. The pension reform without the corporate governance reform can benefit both workers and public firms. Thus, if the pay-as-you-go system is compulsory, no corporate governance reform occurs. Finally, the analysis suggests that the lower the rate of return of pay-as-you7 If there are intermediation cost reductions, financial incumbents can lower their cost of funds in two ways. First, the intermediation cost reductions may allow for a simultaneous increase in the return on retirement contributions and a reduction in the required rate of return on securities issued by public firms. The other possibility is that public firms internalize part of the cost reductions through the ownership of pension funds. In this case, even though the corporate governance reform increases the return on domestic securities, the net cost of funds for public firms falls because the firms internalize the cost reductions and the profits of pension funds. In Latin America, financial incumbents positioned themselves as significant players in the pension fund business as soon as the pension reforms were launched.
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go contributions, the more likely is that the twin reforms are implementable. This seems consistent with the fact that the Latin American pension reforms occurred after periods of poor performance of their pay-as-you-go systems. If the returns on pay-as-you-go contributions fall steadily over the years, the interest groups’ incentives to lobby for the twin reforms arise when the pay-as-you-go system is still voluntary and before the returns on contributions fall so low that the system becomes compulsory. The previous arguments rest on the idea that improvements in investor protection develop the domestic capital markets, which is an eﬀect that has been solidly documented in the literature. La Porta et al. (1998, 2000) show that diﬀerences in the ownership structure of publicly traded firms across countries can be explained by the extent to which the law protects outside investors from expropriation by the insiders. In those countries where the rights of investors are protected by law and eﬀectively enforced, firms raise more external finance, ownership is more diﬀuse, and capital markets are more developed than in those countries where expropriative activity is mildly punished by law. The rest of the paper is organized as follows. Section 2 briefly reviews the nature and the eﬀects of the pension and pro-investor legal reforms in Chile and Argentina to illustrate the interaction between the two. Section 3 presents the model and the analysis of the reforms. Section 4 summarizes the main results and concludes. Proofs are presented in the Appendix 1, and Appendix 2 complements Section 2.
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Historical Background



This section briefly reviews the dynamic interaction between the pension and the pro-investor legal reforms in Argentina and Chile since the 1980s. A corporate governance reform is defined as any change in the legislation or in the practical enforcement of the law that reduces the intensity of the expropriative
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activities of insiders.8 Given the focus of this section on legislation rather than enforcement, the question arises whether the enactment of pro-investor laws per se improves corporate governance. I justify the exclusive focus on legislation on the following view. Before the laws are enacted, the investors’ rights are inexistent, and therefore, unenforceable. Upon the enactment of the pro-investor laws, insiders and investors are uncertain as to whether the legislation will be enforced in the future. As long as they believe that enforcement will occur with positive probability, the mere approval of pro-investor laws must discourage expropriation by insiders and must make investors more willing to participate in domestic capital markets.9 Argentina reformed its pension system from a government sponsored pay-asyou-go to a private and funded scheme in 1993 (Law 24,241). Pension funds were restricted to invest the retirement contributions in financial assets, subject to some portfolio restrictions. Notably, they were restricted to hold no more than 10% of their portfolios in foreign shares and government bonds. Even though Argentina had basic legislation on capital markets since 1968, it introduced substantial new pro-investor legislation in the 1990s. 8 Corporate governance is a multi-dimensional concept. For instance, La Porta et al. (1998), propose six dimensions along which investor protection can be measured. 1)-Proxy Voting (by mail) makes it easier for minority shareholders to exercise their voting rights; 2)-The Blocking of Shares prior to a general meeting of shareholders makes it diﬃcult for minority shareholders to vote; 3)-Cumulative Voting : if minority shareholders can vote cumulatively, they have more chances to elect at least one director of their own choice; 4)-Right to Sue the Board’s Decisions : it allows minority shareholders who feel harmed by some board’s decision to sue or get relief from the decision; in some countries it takes the form of class action suits; 5)-Preemptive Rights to New Issues : this right protects minority shareholders from dilution by the controlling shareholders; 6)-Right to Call an Extraordinary Shareholder Meeting : minority shareholders are more protected when relatively few shares are required to call a shareholder meeting. The Public Disclosure of Relevant Information and the Accounting Standards could also be added to the list. 9 A seemingly alternative view was advanced by Bhattacharya and Daouk (2002), who find that the cost of equity in a country does not change significantly (in a statistical sense) after the introduction of insider trading laws, but decreases significantly after the first prosecution. These findings might suggest that investors consider the mere enactment of insider trading legislation as completely irrelevant until they observe evidence of enforcement. However, their empirical analysis is based on a large pool that combines both developed and developing countries and focuses only on insider trading laws, which are only a minor part of the broader concept of corporate governance.
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Chile reformed its pension system from a government sponsored pay-asyou-go to a private and fully funded scheme in 1980. Even though some proinvestor legislation had been introduced before the pension reform,10 the country experienced a striking sequence of pro-investor legal reforms since the pension reform was launched.11 The new pension funds were restricted to hold only domestic securities until 1992, when they were allowed to invest abroad only up to a maximum of 9% of their total assets. Two stages can be identified in the dynamic interaction between the pension reforms and investor protection in Argentina and Chile. In the first stage, pension reforms were immediately followed by pro-investor legislation. This first round of corporate governance reforms provided the minimum standards of protection and transparency that were necessary to make the pension reform acceptable to the population at large, whose retirement savings were to be allocated to domestic capital markets. In the second stage, pension funds became significant creditors and shareholders of a large number of publicly traded firms. At this stage, they performed monitoring activities and initiated actions to defend minority shareholders against expropriation from the controllers.12 The importance of pension funds in capital markets motivated and provided the political impulse for continuous improvements in investor protection. The laws that improved the investor protections in Argentina and Chile required, among other things, the public disclosure of transactions that involve majority shareholders, the independence of auditors and the risk rating of publicly traded securities. They also regulated the correct use of privileged information and the transactions between insiders and related parties. The new 1 0 Valdes Prieto (1992) points out that the government developed a plan to modernize the stock markets in 1978. For instance, the liberalization of stock brokers’ commissions reduced transaction costs substantially in the late 1970s. 1 1 According to Arrau (1994), ”The imminent financial crisis of 1982 and the need to provide a solid capital market for the eﬀective functioning of the new private pension system triggered a hectic pace of legislative activity aimed at strenghtening the financial system”. 1 2 In the literature, this is known as pension fund activism. Del Guercio and Hawkins (1999) survey the evidence on pension fund activism in United States.
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legislation gave more rights to minority shareholders to sue the board’s decisions and created preemptive rights to new issues. The legal text of recent legislation in Argentina13 explicitly acknowledges that the predominance of pension funds in capital markets motivated the new rules. The post-pension reform legislation in both Argentina and Chile explicitly mandates the insiders’ fiduciary duty to minority shareholders. Thus, the new laws are aimed at moving both countries away from their civil law traditions towards practices that are common in countries of common law origin.14 Appendix 2 provides a more detailed account of the reforms and the pension fund activism.
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Model



This section is organized as follows. Subsection 3.1 presents a general description of the economy, reviews some of the results obtained by Shleifer and Wolfenzon, characterizes the optimal decisions of a risk neutral individual with generic entrepreneurial skills g, and shows how the level of investor protection is determined endogenously. Subsection 3.2 describes the heterogeneity in the demographic structure of the economy and characterizes the decisions of diﬀerent groups under a pay-as-you-go pension system. Subsection 3.3 analyzes the eﬀect of the pension reform.



3.1



Description of the Economy and Decisions of a Risk Neutral Individual with Skills g



Consider a small open economy populated by individuals that are endowed with productive or entrepreneurial skills g and with initial wealth W1 . There is 1 3 Decree-Law



677 of 2001 on ”Capital Markets Transparency and Best Practices”. and Chile are countries of civil law origin. Calomiris and Beim (2001, page 163) make the point that the concept of the insiders’ fiduciary duty to minority shareholders does not exist in civil law countries. ”Many such practices (tunneling practices) can be attacked in common law jurisdictions as a violation of the insiders’ fiduciary duty to minority shareholders, but there is no such concept in the civil law countries”. 1 4 Argentina



9



a single investment/consumption good. Each individual can invest her wealth in international markets and/or set up a domestic public firm and raise funds in the world capital markets to produce domestically. The entrepreneurial skills of an individual determine her (constant) productivity. Thus, the individual’s productive project returns 1 + g units of the good per unit invested. We assume that the rest of the world is populated by some risk neutral investors who are willing to finance any project with an expected rate of return that is equal to the risk-free international interest rate i. The model has two dates. Once an individual is borne at date 1, she chooses whether to set up a public firm or participate in capital markets as an investor. Due to their political influence, public firms jointly choose the level of legal protection of outside investors k ∈ [0, 1]. The role of the government is to supervise public firms and enforce the law. The government makes public firms internalize the costs of supervision and legal enforcement through a specific tax. The total cost of legal enforcement C(k) is an increasing function of the investor protection level k, and is paid by public firms on a pro-rata basis through the specific tax. Henceforth, we will also refer to the tax, which is equal to the legal enforcement cost per public firm, as the firm’s cost of going public. Denote by W the net wealth of an investor who sets up a firm, i.e. W equals W1 minus the cost of going public. First, the entrepreneur contributes an amount RE ≤ W from her wealth to the firm and invests the remaining wealth W − RE in the market. Second, the entrepreneur raises an amount RM from the market by selling a fraction x =



RM RM +RE



of the firm’s cash flow rights to



the outsiders. As in Shleifer and Wolfenzon, we assume that the entrepreneur retains control of the firm regardless of the fraction of cash flow rights that has sold. However, in contrast to Shleifer and Wolfenzon’s model, we assume that the entrepreneur is restricted to sell cash flow rights that are equal to the fraction of the funds contributed by the outsiders. In other words, if outsiders contribute a fraction x of the total initial amount invested at date 1, then they 10



are entitled to receive a fraction x of the cash flows of the firm at date 2. Thus, all shares give rise to identical cash flow rights. The funds raised RM + RE are then invested in the project. Denote by I the scale of the investment project, I = RE + RM . The individual can also opt for participating in capital markets as an investor, which is costly. The individual’s participation cost can be interpreted as financial intermediation fees. Participation in international markets costs cint per unit of investment and provides perfect risk diversification, i.e. the investor earns a net risk free rate of return equal to i − cint . Participation in domestic capital markets consists of buying shares of domestic public firms and costs cdom per unit of investment. The returns on domestic investments involve the non-diversifiable risk of expropriation by the firm’s insiders. 3.1.1



Optimal decisions if the cost of going public is sunk



Suppose that the entrepreneur has already paid the cost of going public. Let us determine the optimal decisions of the entrepreneur. At date 2, revenue Π is realized. After observing the revenue of the firm, the controlling entrepreneur chooses the fraction d of the revenue she diverts. The level of investor protection k is equal to the probability that she is caught diverting the revenue of the firm. If the entrepreneur is caught, she is forced to return the diverted amount to the firm and pay a fine f (d)Π to the authorities. In this case, the entire revenue of the firm is distributed as dividends, i.e. outside investors receive xΠ and the entrepreneur receives (1 − x)Π. On the other hand, if the entrepreneur is not caught, she discloses a total revenue equal to (1−d)Π to the markets, stealing the amount dΠ. The disclosed revenue is then distributed as dividens to outsiders x(1 − d)Π and to the entrepreneur (1 − x)(1 − d)Π. The entrepreneur then consumes the appropriated net revenue. The revenue of the firm Π and the entrepreneur’s expected payoﬀ at date 2
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U are given by: Π = (1 + g)I ,



(1)



U = (1 − x)[1 − (1 − k)d]Π + (1 − k)dΠ − kf (d)Π + (1 + i)(W − RE ) .



(2)



At date 2, the entrepreneur chooses the level of diversion that maximizes her payoﬀs. The first order condition is given by: kf 0 (d∗ ) = (1 − k)x ,



(3)



where d∗ (x, k) is the optimal diversion level. The condition equates the marginal expected cost to the marginal expected benefit of diversion. The former is the marginal fine multiplied by the probability of detection. The latter is the extra revenue stolen from outsiders multiplied by the probability of keeping it. Assumption 1: The function f (d) satisfies a) f (0) = 0, b) f 0 (0) = 0, c) f 00 (d) > 0, d) f 000 > 0, e) 1 > 0



∂ f ( f 00 ) + 1]. [ ∂d



f0 f 00 ·d



>



0 ∂ f ∂d ( f 00 )



> 0, f )



f0 ∂2 (∂d)2 [ f 00 ]



00



0



∂ f < − ff 0 · ∂d ( f 00 ) ·



Shleifer and Wolfenzon assume that assumptions 1a-c and



∂ f0 ∂d ( f 00 )



> 0 in



assumption 1e hold, and obtain the following results, • the optimal diversion level is zero when the entrepreneur does not raise outside funds, i.e. d∗ (0, k) = 0, • the optimal diversion is increasing in the fraction of cash flow rights sold to outsiders for a given level of investor protection, i.e. d∗1 (x, k) > 0, • the optimal diversion is decreasing in the level of investor protection for a given fraction of outsiders’ cash flow rights, i.e. d∗2 (x, k) < 0, • the sensitivity of the optimal diversion to changes in the fraction of outsiders’ cash flow rights is decreasing in the level of investor protection, i.e. d∗12 (x, k) < 0, 12



• the expected fine is larger in countries with poorer investor protection for ¢ ¡∂ kf (d∗ (x, k)) x < 0, a given level of outsiders’ cash flow rights, i.e. ∂k



• the optimal diversion is decreasing in the level of investor protection if and only if the condition



As I show below, 1 >



f0 f 00 ·d



∂ 1−k ∂k ( k



· x∗ ) < 0 is satisfied.



in assumption 1e guarantees that the indirect



utility of an entrepreneur that goes public is increasing with respect to the level of investor protection. Assumption 1f guarantees that the expected fine decreases at an increasing rate as the level of investor protection increases. This result, combined with assumption 1d and



f0 f 00 ·d



>



0 ∂ f ∂d ( f 00 )



> 0 in assumption



1e guarantee that the marginal payoﬀ of an entrepreneur that goes public is increasing with respect to the level of investor protection. At date 1, the entrepreneur chooses the size of the project, I, the amount of funds that she contributes to the firm, RE , and the amount of funds raised in international markets RM . Risk neutral international investors are willing to invest in the project as long as the expected rate of return is equal to the international interest rate i. Thus, the following participation constraint must be satisfied, RM (1 + i) ≤ x[1 − (1 − k)d∗ ]Π if RM > 0 .



(4)



The entrepreneur solves the following problem:



U (k, g, i, W ) =



M ax {(1 − x)[1 − (1 − k)d∗ ] +



(5)



I,RE ,RM



(1 − k)d∗ − kf (d∗ )}Π + (1 + i)(W − RE ) s.t. (1), (4), 0 ≤ RE ≤ W, 0 ≤ RM , I = RE + RM , x =



RM . RE + RM



According to program (5), the entrepreneur maximizes her payoﬀs by choosing the size of the investment project and the financial structure of the firm subject to the participation constraint of outside investors and the restriction 13



that the cash flow rights per unit share owned by insiders and outsiders must be equal. From (1), I = RE + RM , and x =



RM RE +RM



, we can express the participation



constraint of international investors (4) as follows,



d∗ (1 − k) ≤



g−i if RM > 0 . 1+g



(6)



Now, we can rewrite the entrepreneur’s optimization problem (5) as follows, U (k, g, i, W ) 1+g



=



M ax {



RE ,RM



g−i − (1 − k)d∗ } · RE + 1+g



{(1 − k)d∗ − kf (d∗ )} · (RE + RM ) + W s.t. (6), 0 ≤ RE ≤ W, 0 ≤ RM .



(7) µ



1+i 1+g



¶



Proposition 1 The solution of problem (7) is the following, ∗ ∗ = 0 and RE = 0. Thus, the entrepreA) If g < i, the entrepreneur sets RM



neur does not raise external funds and invests all her wealth in the market. ∗ ∗ = 0 and RE ∈ [0, W ]. Thus, the B) If g = i, the entrepreneur sets RM



entrepreneur does not raise external funds and is indiﬀerent between investing all her wealth in the market and investing any fraction of her wealth in her project without raising external funds. ∗ = W and raises the maximum amount C) If g > i, the entrepreneur sets RE ³ ∗ ´ x ∗ of external funds RM = 1−x∗ · W > 0, where x∗ satisfies the participation



constraint with strict equality,



(1 − k) · d∗ (x∗ , k) =



g−i . 1+g



If g > i, the entrepreneur invests all her wealth and raises the maximum possible amount of external funds. Intuitively, once the entrepreneur has invested all her wealth in her own project, the marginal benefit of raising external funds
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is given by the expected diversion per unit of investment (1 + g) · (1 − k) · d∗ and the marginal cost is given by the expected fine per unit of investment (1 + g) · k · f (d∗ ). The diﬀerence (1 + g) · {(1 − k) · d∗ − k · f (d∗ )} is the entrepreneur’s marginal utility of raising external funds, which is strictly increasing in x and RM . Hence, the entrepreneur raises the maximum possible amount of external funds and the international investors’ participation constraint holds with equality. The (binding) investors’ participation constraint determines the optimal share of external funds x∗ (k, g, i). Proposition 2 The optimal share of external funds function x∗ (k, g, i) has the following properties: A) It is strictly increasing in the level of investor protection, i.e. B) It is strictly increasing in the entrepreneur’s productivity, i.e. C) It is strictly decreasing in the interest rate, i.e.



∗



∂x ∂i



∂x∗ ∂k ∗



∂x ∂g



> 0, > 0,



< 0.



The message from propositions 1 and 2 is shown in Figure 1. The graphs depict the marginal benefit and marginal cost (per unit of revenue) of raising external funds against the share of external funds x. As the marginal benefit is always greater than the marginal cost when the international investors’ participation constraint does not bind, the entrepreneur optimally chooses the maximum level of external finance. The binding participation constraint defines the optimum share of external funds x∗ (k, g, i). Figure 1a shows that an increase in the level of investor protection from k0 to k1 increases the share of external funds raised by the entrepreneur from x∗0 to x∗1 .15 Figure 1b shows that an increase in the entrepreneur’s productivity from g0 to g1 increases the optimal share of external funds from x∗0 to x∗1 . Figure 1c shows that a reduction in the international interest rate from i0 to i1 increases the share of external funds raised by the entrepreneur from x∗0 to x∗1 . 1 5 In



Figure 1a, the ³downward shift ´in the marginal cost (per unit of revenue) schedule is ∂ implied by the result ∂k kf (d∗ (x, k)) < 0. x
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∗ The properties of the optimal amount of external funds function RM (k, g, i, W )



follow directly from the properties of x∗ (k, g, i). Notice that an increase in the entrepreneur’s wealth W has no eﬀect on the optimal share of external funds ∗ . The following x∗ , but it increases the optimal amount of external funds RM



corollary summarizes these properties, ∗ (k, g, i, W ) has Corollary 3 The optimal amount of external funds function RM



the following properties: A) It is strictly increasing in the level of investor protection, i.e.



∗ ∂RM ∂k



> 0,



B) It is strictly increasing in the entrepreneur’s productivity, i.e.



∂R∗ M ∂g



> 0,



∗ ∂RM



C) It is strictly decreasing in the international interest rate, i.e. D) It is strictly increasing in the entrepreneur’s wealth, i.e.



∂i



∗ ∂RM



< 0,



> 0.



∂W



We now analyze the indirect utility function of the entrepreneur. We study the response of the entrepreneur’s payoﬀs to changes in the level of investor protection. The knowledge of this relation will allow us to compare the costs and benefits of legal enforcement and select the optimal level of investor protection. The indirect utility function of the entrepreneur is,



U (k, g, i, W ) =



⎧ ⎪ ⎪ ⎪ ⎨ ⎪ ⎪ ⎪ ⎩



W (1 + i) if g ≤ i ³ ´ g−i W ]} · 1−x + W (1 + i) {g − i − (1 + g) · kf [ (1+g)·(1−k) ∗ if g > i, where x∗ = x∗ (k, g, i) .



(8)



The following lemma and proposition state the properties of the indirect utility function and its derivatives given that g > i, Lemma 4 A) −2 · d∗12 + (1 − k) · d∗122 < 0. Thus, ³ ´ ∂kf ∂ < 0. ∂x ∂k



³



∂ 2 kf [d∗ (x,k)] ∂k2



´



x



< 0; B)



x



Lemma 4A states that, for a given fraction of outside funds x, the expected fine decreases at an increasing rate as the level of investor protection increases. Lemma 4B states that the (negative) sensitivity of the expected fine with respect 16



to the level of investor protection is increasing in the fraction of outside funds x. Proposition 5 The indirect utility function U g>i (k, g, i, W ) has the following properties: A) It is strictly increasing in the level of investor protection, i.e. Ukg>i (k, g, i, W ) > 0, B) It is strictly increasing in the entrepreneur’s productivity, i.e. Ugg>i (k, g, i, W ) > 0, C) It is strictly decreasing in the interest rate, i.e. Uig>i (k, g, i, W ) < 0, g>i (k, g, i, W ) > D) It is strictly increasing in the entrepreneur’s wealth, i.e. UW



0, E) The marginal payoﬀ with respect to investor protection is increasing in g>i (k, g, i, W ) > 0, the level of protection, i.e. Ukk



F) The marginal payoﬀ with respect to investor protection is decreasing in g>i (k, g, i, W ) < 0, the interest rate, i.e. Uki



G) The marginal payoﬀ with respect to investor protection is increasing in g>i (k, g, i, W ) > 0, the entrepreneur’s productivity, i.e. Ukg



H) The marginal payoﬀ with respect to investor protection is increasing in g>i (k, g, i, W ) > 0. the entrepreneur’s wealth, i.e. UkW



3.1.2



Optimal investor protection



We go one step back and consider the problem of an individual who must decide whether to pay the cost of going public and set up a firm or participate in the market as an investor. Having introduced a cost of legal enforcement, we must find the individual’s optimal decisions in the new environment. Those individuals who set up firms and go public must optimally choose the level of investor protection. First, the cost of legal protection C(k) satisfies the following assumption,
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Assumption 2: The cost of legal protection C(k) satisfies: a) C(k) is continuous and diﬀerentiable, b) C(k) ≥ 0 for all k ∈ [0, 1] and C(0) = 0, c) C 0 (k) > 0, d) C 00 (k) > 0, e) lim C 0 (k) = 0 and lim C 0 (k) = ∞. k−→1



k−→0



Assumption 2 says that the total and the marginal costs are increasing in the level of investor protection (2c and 2d). A system of perfect injustice is costless (2e). As the probability of crime detection and punishment approaches one, the marginal cost of enforcement approaches infinity (2e). Assuming that there are N individuals with skill level g, that each one must pay a public firm, and that



C(k) N



C(k) N



to set up



> W · cdom , the following result holds,



Proposition 6 Conditional on the level of investor protection k, k > 0, an individual sets up a firm if and only if g ≥ g , g > i. An individual who sets up − −



∗ ∗ > 0 and RE = W. a firm raises funds in the market, i.e. sets RM



The pro-rata cost of investor protection alters the results of Shleifer and Wolfenzon in the following way. In the costless case, individuals with skills g = i are just indiﬀerent between setting up firms and investing in the market. However, if the cost of setting up the firm outweights the cost of market participation as an investor, then individuals with skills g = i strictly prefer to participate as investors. Because the indirect utility function is increasing in the skills level g, it follows that there exists some minimum level of skills g > i −



such that the individual is indiﬀerent between setting up the firm and investing in the market. Moreover, only an individual who is planning to raise external funds will find worthy to pay the legal enforcement tax. Proposition 7 If there are some individuals with entrepreneurial skills g ≥ g > i who set up public firms in the economy, then there exists one (interior) −



level of investor protection k∗ ∈ (0, 1) that is optimally chosen by those firms.



The comparative statics for the optimal level of investor protection k ∗ (g, i, W ) is as follows, 18



A) The optimal level of investor protection is increasing in the entrepreneur’s ∗



productive skills g, i.e. ∂k ∂g > 0, B) The optimal level of investor protection is decreasing in the international interest rate i, i.e.



∂k∗ ∂i



< 0,



C) The optimal level of investor protection is increasing in the entrepreneur’s wealth, i.e.



∂k∗ ∂W



> 0.



Figure 2 shows the endogenous determination of the level of investor protection and its comparative statics. Figure 2a shows how the level of protection is determined by the intersection of the marginal cost and payoﬀ schedules. Figure 2b shows that an increase in the entrepreneur’s productivity shifts the marginal payoﬀ curve upwards and increases the level of investor protection. Figure 2c shows that a reduction in the interest rate shifts the marginal benefit schedule upwards and increases the optimal level of protection. Figure 2d shows that an increase in the entrepreneur’s wealth shifts the marginal benefit schedule upwards and increases the optimal level of investor protection. Figure 2e shows the eﬀect of an increase in the number of domestic public firms. As the number of entrepreneurs that go public increases, the marginal cost schedule shifts downwards and increases the optimal level of investor protection.



3.2



Demographic Structure and Equilibrium with Endogenous Investor Protection



The small open economy is populated by two groups of individuals. Type 1 and type 2 individuals are endowed with high g1 and low g2 levels of entrepreneurial skills respectively, where g2 < i < g < g1 . All individuals within each group −



are identical. In this subsection we study the decisions of a generation of size N = N1 +N2 , where N1 and N2 are the numbers of individuals of each type. The two groups of individuals have diﬀerent preferences and risk tolerance. Type 1 individuals are risk neutral and type 2 individuals are either risk neutral or 19



risk averse. Specifically, the utility function of type 1 individuals is given by U 1 = Z 1 and the utility function of type 2 individuals is given by U 2 = U 2 (Z 2 ), where Z 1 and Z 2 are period 2 consumption levels. U 2 is strictly increasing, i.e. ∂U 2 ∂Z 2



> 0 and weakly concave, i.e.



∂U 2 ∂Z 2



≤ 0.



There exists a pay-as-you-go system of intergenerational transfers. Contributions to the pay-as-you-go system return 1 + n units of the good when the individual is old per unit invested during her youth. Assume that retirement contributions are risk free, that it is common knowledge that the rate of return on contributions per period n is lower than the international interest rate, i.e. n < i, and that all individuals are endowed with an identical initial wealth W1 . We consider two alternatives based on whether participation in the pay-asyou-go retirement system is compulsory or voluntary. Besides the pay-as-you-go system, an individual faces the following options. First, she can set up a firm as explained in the previous subsection. Second, she can invest in a risk-free international portfolio. Third, she can invest in a non-diversified, risky portfolio of domestic assets. Consider the following two cases. Case 1: cint = cdom = 0, i.e. there is free participation in both domestic and international markets. Case 2: cint ≥ cdom ≥ 0 and



C(k) N1



> W · cdom , i.e. participation in markets



is costly and the cost of going public domestically is greater than the cost of domestic participation as an investor.



3.2.1



Voluntary pay-as-you-go system



Denote by rfi the riskless rate of return that gives a type 2 individual a utility level that is equal to the expected utility of investing in domestic public firms when the domestic market participation cost is zero. Call this interest rate the risk-free equivalent rate rfi . At the pre-pension reform stage, domestic firms 20



pay to investors an expected rate of return that is equal to the international interest rate i. Obviously, if type 2 individuals are risk neutral, then rfi = i. Otherwise, the risk of expropriation reduces their expected utility rfi < i, and each individual is willing to pay a premium rate equal to i − rfi for full insurance against the expropriation risk. The following proposition holds. Proposition 8 A) In Case 1 (free participation in domestic and international markets), type 1 individuals go public and do not make contributions to the pay-as-you-go system. Type 2 individuals invest all their wealth in international markets if they are risk averse, and are indiﬀerent between investing their wealth in international markets and in domestic public firms if they are risk neutral. The pay-as-you-go system receives no contributions. B) In Case 2 (costly market participation), type 1 individuals go public and do not make contributions to the pay-as-you-go system. A voluntary pay-as-yougo system exists if and only if n ≥ max[i − cint , rfi − cdom ]. In Case 1, Proposition 6 leads to the results directly. Even if type 2 individuals are risk neutral, they do not set up firms. Therefore, if they are risk averse they are even less willing to do so. International investments dominate the payas-you-go alternative because they oﬀer a risk-free return that is strictly greater than the return on pay-as-you-go contributions. The domestic risk of expropriation implies that risk averse type 2 individuals strictly prefer international investments over domestic ones. In Case 2 and according to Proposition 6, a type 1 individual prefers to pay the legal enforcement cost and set up a firm even if the alternatives are costless. Because market participation as an investor is costly, the type 1 individual’s surplus of going public is even greater. Thus, a voluntary pay-as-you-go system can only exist if type 2 individuals are willing to make the contributions. The choices of type 2 individuals are as follows. If n ≥ max[i − cint , rfi − cdom ] then type 2 individuals invest all their wealth in the pay-as-you-go system. If i−cint > 21



max[n, rfi − cdom ] then type 2 individuals invest all their wealth in international markets. If rfi − cdom > max[i − cint , n] then type 2 individuals participate in domestic capital markets, buy only domestic shares, and take the risk of being expropriated by the insiders. In order for a voluntary pay-as-you-go system to exist, the return on pay-as-you-go contributions must weakly dominate the other two alternatives. Thus, a necessary and suﬃcient condition for the existence of a voluntary pay-as-you-go system is that n ≥ max[i − cint , rfi − cdom ]. 3.2.2



Compulsory pay-as-you-go system



We say that the retirement system is compulsory if (at least) some individuals are forced to contribute part of their initial wealth to the pay-as-you-go system even though they would prefer to allocate their wealth to some alternative if they were free to do so. This system always imposes an implicit tax on type 1 individuals, i.e. those with high entrepreneurial skills. If the rate of return on pay-as-you-go contributions n is less than max[i − cint , rfi − cdom ], then the pay-as-you-go system imposes a burden on type 2 individuals as well. After making the required pay-as-you-go contributions, type 2 individuals invest their remaining wealth internationally if i − cint > rfi − cdom and domestically if rfi − cdom > i − cint .



3.3



The Eﬀect of the Pension Reform



Figure 3a shows the utility of a risk neutral type 2 individual as a function of her period 2 consumption. Point A indicates the utility level that the individual attains when she contributes all her wealth to the pay-as-you-go retirement system and obtains the riskless return W (1 + n) at point A’. On the other hand, if the individual invests all her wealth in domestic firms, she faces the risk of being expropriated by the insiders, who can divert a fraction d∗ of the revenue. If the crime of revenue diversion is detected, then the individual receives a high
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2 2 dividend ZH . Otherwise, the individual receives a low dividend (1 − d∗ ) · ZH .



At the pre-pension reform stage, the expected return from domestic investment is equal to W (1 + i) at point B’. Thus, because the individual is risk neutral and rfi = i, point B shows the individual’s expected utility of investing in domestic public firms if the participation in domestic markets is costless. However, if the domestic market participation is costly, then the net expected return is at point C’ and the expected utility is at point C. Observe that Figure 3a shows the case of a voluntary pay-as-you-go system because C’ is to the left of A’, i.e. cdom ≥ i − n, the domestic participation cost is high enough so that the pay-as-you-go return dominates the net return from investments in domestic public firms and international markets. As explained below, a corporate governance reform is an increase in the level of investor protection that reduces the extent of revenue diversion d∗ , and 2 unchanged. Thus, a corporate governance reform increases both the leaves ZH



expected return that investors can appropriate from investments in domestic firms and the expected cost that firms must pay to raise funds. Consider the case cdom ≤ i − n. In this case, the net expected return on domestic investment (point C’) is somewhere in between points A’ and B’ in Figure 3a. The pay-as-you-go system is compulsory and a pension reform from the pay-as-you-go to a funded scheme does not require a corporate governance reform. The individual is better oﬀ if she receives the net risky return W (1 + i − cdom ) under the funded scheme instead of the riskless return W (1 + n) under the pay-as-you-go system. Thus, type 2 individuals accept the pension reform without demanding an improvement in the level of investor protection. Therefore, the reforms are not twins. Consider again the voluntary pay-as-you-go case that is shown in Figure 3a, cdom ≥ i − n, and suppose that the reforms have no eﬀect on the market participation costs cdom and cint . In this case, a pension reform without a corporate governance reform is rejected. Type 2 individuals are worse oﬀ if 23



they switch from the pay-as-you-go to the funded scheme. On the other hand, a corporate governance reform is rejected by public firms because it raises the expected cost of domestic funds above the international interest rate i, i.e. an increase in d∗ increases the expected cost of funds and the expected return to outsiders to some point to the right of point B’. The reforms are not twins in this case either, because the pension reform requires a corporate governance reform that is rejected by public firms. Thus, the twin reforms can take place only if market participation costs fall and public firms are able to internalize a substantial part of the cost reductions. The market participation cost reductions might occur because of the improvements in investor protection and the increased scale of domestic capital markets16 . Two conditions must be satisfied for public firms to accept the corporate governance reform. First, the improvement in investor protection must allow the firms to raise funds from domestic markets at a expected cost (net of internalized cost reductions) that is lower than the international interest rate. Second, the benefits associated with the lower cost of funds must outweight the increased costs of legal enforcement. If those two (suﬃcient) conditions are satisfied, then the corporate governance reform is feasible. On the other hand, type 2 individuals accept the pension reform from the pay-as-you-go to a funded scheme if and only if the return of contributions to the funded system is greater than the return of pay-as-you-go contributions. Figure 3b shows the eﬀects of the reforms. At the pre-pension reform stage, the type 2 individual receives her pay-as-you-go return at point A’, and the expected cost of funds for firms is at point B’. Point C’ is the net expected return that the individual would obtain if she invested her wealth in domestic public firms. Thus, the domestic market participation cost accounts for the distance between the points B’ and C’. 1 6 Financial



markets are typically characterized by increasing returns to scale.
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Consider a corporate governance reform that increases the individual’s net expected return from domestic investment from C’ to A’, when no market participation cost reduction occurs, i.e. the reform improves investor protections to the point where the individual is just indiﬀerent between investing her wealth in the pay-as-you-go system and in domestic firms. This corporate governance reform reduces the fraction of revenue diverted by insiders from d∗0 to d∗1 , and 2 unchanged. The low outcome of the lottery shifts from D’ to D”, and leaves ZH



the expected value of the new lottery is now at point E’. It follows immediately that public firms must be able to internalize a cost reduction of the individual’s market participation cost that is at least as large as the distance between the points E’ and B’ in order to reduce their net cost of funds and accept the corporate governance reform. In general, only a market participation cost reduction that is appropriately shared between firms and individuals can provide type 2 individuals with an expected return at least as great as W (1 + n), i.e. at some point to the right of A’, and enable firms to reduce the cost of external funds to some point to the left of B’. The gray boxes of Figure 3b show an example of such cost reduction. The improvements in investor protection allows the type 2 individual to appropriate the segment C’A’, and firms appropriate the full market participation cost reduction F’E’. In this example, the post-reform individual participation cost in domestic markets is given by the segment A’F’. It remains to be shown that the dividend paid by domestic public firms to 2 is insensitive to the reforms. The lottery that the the type 2 individual ZH



individual investor faces by investing in domestic public firms is the following. The type 2 individual receives the revenue x2 · ΠT otal from domestic firms with probability k and receives the revenue x2 · ΠT otal ·(1− d∗ ) with probability 1 −k, where x2 is the fraction of the individual’s cash flow rights on the revenue, and ΠT otal is the total revenue of domestic publicly traded firms. Because there are N1 domestic public firms and N2 type 2 individuals in the domestic 25



∗ ∗ economy, ΠT otal = (1 + g1 ) · [N1 · Rint + N1 · W + N2 · W ], where Rint are the



external funds that each public firm raises from international investors. Thus, N2 · x2 =



W ·N2 ∗ W ·N2 +W ·N1 +N1 ·Rint



and N2 · x2 · ΠT otal = W · N2 · (1 + g1 ). Therefore,



2 2 = x2 · ΠT otal = W · (1 + g1 ). Thus, ZH is a constant, and this is directly ZH



implied by the assumption that all shares give rise to identical cash flow rights to insiders and outsiders. Finally, observe that the corporate governance reform reduces the diversion of revenue d∗ only if the condition



∂ 1−k ∂k ( k



· x∗ ) < 0 is



satisfied. A similar analysis for the case of risk averse type 2 individuals leads to similar conclusions. Twin reforms can occur only if the cost of participation in domestic markets falls and both individuals and public firms can appropriate part of the cost reduction. The portfolio restrictions imposed on pension funds to prevent the international diversification of assets are unnecessary (non-binding) if the corporate governance reform reduces the participation cost in domestic markets but leaves the participation cost in international markets unchanged. This is because of the assumption cint ≥ cdom . However, the development of domestic capital markets may also reduce the individual’s cost of participation in international capital markets. If this is the case, then the portfolio restrictions may be necessary to create the captive source of cheap funds for domestic public firms that makes the corporate governance reform feasible in the first place. To illustrate this point, consider the reforms shown in Figure 3b, and suppose that cint = cdom before and after the twin reforms are implemented, i.e. the domestic and international market participation cost reductions are equal. The post-reform market participation costs are measured by the segment A’F’. It follows that unconstrained pension funds would allocate all their assets to international markets because the return of international assets (point B’ minus the segment A’F’) dominate the return of domestic investments (point A’). Thus, the portfolio restrictions are necessary if the corporate governance reform causes a large reduction in the 26



individual’s participation cost in international markets. Finally, the previous analysis provides us with an interesting insight regarding the timing of the twin reforms. If the performance of the pay-as-you-go system deteriorates over time, i.e. if the returns on pay-as-you-go contributions fall steadily over the years, and if the suﬃcient conditions are ever satisfied, then the twin reforms take place when the pay-as-you-go system is still voluntary and before the returns on contributions fall so low that the system becomes compulsory. This seems consistent with the fact that the Latin American pension reforms occurred after periods of poor performance of their pay-as-you-go systems. Figure 3b illustrates this point. If the return of pay-as-you-go contributions is high (say n = i at point B’), then no reform takes place. Once the return of pay-as-you-go contributions falls enough, say to point A’, the twin reforms take place. As the performance of the pay-as-you-go system deteriorates, the twin reforms occur before point A’ falls to the left of point C’.



4



Conclusion



This paper has shown that pension and corporate governance reforms are mutually consistent if some conditions are satisfied. Specifically, the reforms must cause a substantial reduction in the individual’s market participation cost and domestic public firms must internalize part of this cost reduction. Public firms must be able to shift away from expensive international sources of funds to cheaper domestic ones. The reduction in the net cost of domestic funds for public firms can be associated either with a reduction in the individual’s participation cost in domestic markets that leaves the international participation cost unchanged, or with a reduction in both the domestic and international participation costs that is combined with portfolio restrictions to prevent the international diversification of pension funds’ assets. If the performance of the pay-as-you-go system deteriorates over time, the twin reforms occur when the
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pay-as-you-go system is still voluntary. There is an interesting variation of the model of Section 3 that could be developed. A key feature of the Shleifer and Wolfenzon’s framework is that even though the production technology of entrepreneurs is deterministic, the investment return is risky from the outside investor’s standpoint. It is the nature of the legal system that gives rise to the randomness of the investor’s return profile, because the system detects the crime of revenue diversion with some positive probability. In this environment, an increase in investor protection increases the expected cost of funds for domestic public firms, and makes the market participation cost reduction necessary. Thus, the deterministic nature of the productive technology and the specific definition of the corporate crime lead to the conditions pointed out in this paper. Alternatively, we could imagine a framework characterized by stochastic productive technologies, where insiders choose the riskiness of the investment projects and where the crime is defined in terms of excessive risk taking by the insiders against the outside investors’ interests. In this environment, a corporate governance reform would reduce the variability of the payoﬀs to outside investors. Risk averse investors would be willing to trade-oﬀ a lower expected return for less variability. Thus, more investor protection would be associated with a lower expected cost of funds. My conjecture is that the market participation cost reduction is not necessary for the twin reforms to occur in this alternative framework. In practice, whether corporate governance reforms discourage the diversion of deterministic revenue or excessive risk taking remains an open question. This paper has shown the conditions that give rise to the twin reforms in the former case.
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Appendix 1 - Proofs



Proof of Proposition 1.



A) If g < i, the constraint (6) cannot be satisfied



∗ = 0, which implies x∗ = 0 and (for any RM > 0). The entrepreneur sets RM



d∗ (0, k) = 0. It is evident that when d∗ = 0, the objective function is strictly ∗ = 0 and invests all her decreasing in RE . Therefore, the entrepreneur sets RE



wealth in the market. B) If g = i, the constraint (6) cannot be satisfied (for any RM > 0). Thus, ∗ = 0, which implies x∗ = d∗ = 0. As d∗ = 0, the obthe entrepreneur sets RM



jective function is independent of RE . Therefore, the entrepreneur is indiﬀerent between investing all her wealth in the market and investing any fraction of her wealth in her own investment project without raising any external funds. C) Finally, suppose that g > i. First, when RM = 0 and RE > 0, the constraint (6) is not binding, and the objective function can be written as RE · ´ ³ ´ ³ g−i 1+i + W · 1+g 1+g , which is strictly increasing in RE . This implies that the



entrepreneur invest a positive amount of her wealth in her own investment ∗ > 0). project (RE



The first order derivative of the objective function with respect to RM , evaluated at RM ≥ 0, RE > 0, when the participation constraint (6) is not binding, is given by, {(1 − k) · x − kf 0 (d∗ )} ·



∂d∗ · (RE + RM ) + (1 − k)d∗ − kf (d∗ ) . ∂RM



Notice that the first term is 0 in the entrepreneur’s problem because the first order condition (3) holds. Also, (1 − k)d∗ − kf (d∗ ) > 0, which follows from (3) and the properties of the function f (d) (the marginal fee is greater than the average fee): 1−k ≥ k



µ



1−k k



¶



x = f 0 (d∗ ) >



f (d) . d



Therefore, the objective function is always strictly increasing in RM when 29



the investor participation constraint (6) does not bind. This implies that the entrepreneur raises the maximum amount of external funds, i.e. the constraint (6) binds at the optimum. Similarly, the first order derivative of the objective function with respect to RE , evaluated at RM ≥ 0, RE > 0, when the participation constraint (6) is not binding, is given by, ∂d∗ · (RE + RM ) + {(1 − k) · x − kf (d )} · ∂RE 0



∗



½



¾ g−i ∗ − kf (d ) . 1+g



Once again, the first term is 0. The second term is strictly positive from the strict inequality of the (non-binding) participation constraint and (1 − k)d∗ > ∗ = W and raises the maximum amount kf (d∗ ). Thus, the entrepreneur sets RE ³ ∗ ´ x ∗ = 1−x · W > 0, where x∗ satisfies the participation of external funds RM ∗



constraint with strict equality, i.e. x∗ satisfies (1 − k) · d∗ (x∗ , k) =



Proof of Proposition 2.



g−i . 1+g



The optimal share of external funds func-



tion x∗ (k, g, i) satisfies the international investors’ participation constraint with strict equality, i.e. (1 − k) · d∗ [x∗ (k, g, i), k] =



g−i 1+g .



A) Diﬀerentiate the participation constraint with respect to k and use the results d∗1 > 0 and d∗2 < 0 to obtain ∂x∗ (k, g, i) −[(1 − k) · d∗2 − d∗ ] >0. = ∂k (1 − k) · d∗1 B) Diﬀerentiate the participation constraint with respect to g and use the result d∗1 > 0 to obtain ∂x∗ (k, g, i) 1 − (1 − k) · d∗ >0. = ∂g (1 + g) · (1 − k) · d∗1 30



C) Diﬀerentiate the participation constraint with respect to i and use the result d∗1 > 0 to obtain ∂x∗ (k, g, i) 1 


Proof of Lemma 4. A) First, write the expressions for d∗12 and d∗2 , d∗12 = − k21·f 00 ·



0 ∂ f ∂d ( f 00 );



0



f d∗2 = − k(1−k)f 00 .



Second, take the derivative of d∗12 with respect to k, d∗122 =



∂d∗12 ∂2 f 0 ∂ f0 [2kf 00 + k 2 f 000 d∗2 ] d∗ ( ) − ) · . = − 2 2 00 · ( ∂k k ·f (∂d)2 f 00 ∂d f 00 k4 · (f 00 )2



Third, plug this result into −2 · d∗12 + (1 − k) · d∗122 to obtain, −2 · d∗12 + (1 − k) · d∗122



=



2 ∂ f0 (1 − k) · d∗2 ∂2 f 0 · · ( ) ( 00 ) − 00 2 00 ·f ∂d f k ·f (∂d)2 f 00 [2kf 00 + k 2 f 000 d∗2 ] ∂ f0 . +(1 − k) · ( 00 ) · ∂d f k 4 · (f 00 )2 k2



Using the expression for d∗2 , write (1 − k) · (1 − k) ·



∂ f0 [2kf 00 + k 2 f 000 d∗2 ] ( 00 ) · ∂d f k 4 · (f 00 )2



0 [2kf 00 +k2 f 000 d∗ ∂ f 2] ∂d ( f 00 ) · k4 ·(f 00 )2



as follows,



2 · (1 − k) ∂ f 0 f 000 f 0 ∂ f0 · ) − · ( ( ) k3 · f 00 ∂d f 00 k 3 · (f 00 )3 ∂d f 00 f 000 f 0 2 ∂ f0 1 = { 3 00 [2 − 00 2 ] − 2 00 } · ( ). k ·f (f ) k ·f ∂d f 00 =



Use this expression to obtain, −2 · d∗12 + (1 − k) · d∗122 = 000



0



k3



1 ∂2 f 0 f 000 f 0 ∂ f0 f0 ( 00 ) + (2 − 00 2 ) · · [ 00 · ( )] . 00 2 · (f ) f (∂d) f (f ) ∂d f 00 0



f f ∂ f Observe that 2 − (f 00 )2 = 1 + ∂d ( f 00 ). From assumption 1f, the expression in



brackets is negative. It follows that −2 · d∗12 + (1 − k) · d∗122 < 0. Now, we show
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that µ µ



³



∂ 2 kf [d∗ (x,k)] ∂k2



∂kf ∂k



¶



∂ 2 kf ∂k2



¶



´



x



< 0,



=



Zx



h



=



Zx



h[−2 · d∗12 (h, k) + (1 − k) · d∗122 (h, k)]dh < 0.



x



∂ [(1 − k)d∗1 (h, k)]dh = ∂k



0



x



Zx



h[−d∗1 (h, k) + (1 − k) · d∗12 (h, k)]dh < 0.



0



0



B) The derivative of



³



∂kf ∂k



´



x



with respect to x is obtained by using the rules



for derivatives of integrals and is given by ∂ ∂x



µ



∂kf ∂k



¶



x



∂ = ∂x



Zx



h[−d∗1 (h, k)+(1−k)·d∗12 (h, k)]dh = x[−d∗1 (x, k)+(1−k)·d∗12 (x, k)] < 0 .



0



This expression is negative because d∗1 > 0 and d∗12 < 0. ³ ´ g−i g−i 1 g>i Proof of Proposition 5. (k, g, i, W ) = { 1+g −kf [ (1+g)·(1−k) ]}· 1+g ·U ³ ´ 1+i ∗ ) + W 1+g . (W + RM A) The derivative of the indirect utility function with respect to the level of



investor protection Ukg>i (k, g, i, W ) satisfies Ukg>i (k, g, i, W ) 1+g



Plug



∗ ∂RM ∂x∗



=



∗ W +RM 1−x∗



Ukg>i (k, g, i, W ) 1+g



Plug d∗1 =



1−k k·f 00



½ µ ¶ ¾ ∗ ∂kf 0 ∗ ∂x ∗ − k · f · d1 · ) = − · (W + RM ∂k x ∂k ½ ¾ ∗ g−i ∂x∗ ∂RM + · − kf · . 1+g ∂x∗ ∂k into the previous equality and write it as follows,



½ ¾ µ ¶ g−i ∂kf ∗ · (W + RM )+ = − − kf − k · f 0 · d∗1 · (1 − x∗ ) ∂k x 1+g µ ¶ ∗ ∗ W + RM ∂x · · . 1 − x∗ ∂k and the international investors’ participation constraint (1 −
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k) · d∗ =



g−i 1+g



into the previous equality to obtain ½ µ ¾ ¶ ¶ k f0 ∂kf f ∗ ∗ · (W + RM ) + 1 − = − · ∗ − (1 − x ) · 00 ∗ ∂k x 1−k d f ·d µ ¶ ∗ ∗ W + RM ∂x · · · (1 − k) · d∗ . ∗ 1−x ∂k µ



Ukg>i (k, g, i, W ) 1+g



The first term is positive since



³



∂kf ∂k



´



´x k · We show that the expression 1 − 1−k ³



function f satisfies assumption 1e,



the result



Ukg>i (k, g, i, W ) 1−



µ



0



f f 00 ·d



< 0. f d∗



∂x∗ ∂k



> 0 from proposition 2A.



− (1 − x∗ ) ·



f0 f 00 ·d∗



> 0 when the



< 1. This condition, in turn, implies



> 0. Using (3) we can write the inequality as follows,



k 1−k



¶



·



f0 f − 00 ∗ ∗ d f ·d



µ ¶ k · f0 1− >0. 1−k



This inequality is satisfied when ¡ 1−k ¢



k ¡ 1−k ¢ k



Notice that



f d



−



−



f d f0



>



f0 . f 00 · d



< f 0 from assumptions 1a and 1c, and f 0 > 0. Thus, ¡ 1−k ¢ f − f0 k ¡ 1−k ¢ d > 1 > 00 , f ·d − f0 k



where the second inequality follows from assumption 1e. Therefore, we have proved that Ukg>i (k, g, i, W ) > 0. We say that the marginal payoﬀ of the entrepreneur with respect to the level of investor protection is positive. B) The derivative of the indirect utility function with respect to the entrepreneur’s productivity Ugg>i (k, g, i, W ) satisfies Ugg>i (k, g, i, W ) =



µ



U g>i 1+g



¶
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+ (1 + g) ·



∂ ∂g



µ



U g>i 1+g



¶
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∂ ∂g



µ



U g>i 1+g



¶
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´ ³ g−i g−i g−i − kf [ (1+g)·(1−k) ]} ∂ 1+g ∂{ 1+g ∗ ³ ´ )+ · (W + RM · g−i ∂g ∂ 1+g
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∗ g−i g−i ∂RM W · (1 + i) . − kf [ ]} · − 1+g (1 + g) · (1 − k) ∂g (1 + g)2



h i h i ·(1+i) k·f 0 1+i 1 − 1−k · (1+g) · The first term is equal to W(1+g) 2 . It can be written as 2 h i 1+i ∗ ∗ ) = (1 − x∗ ) · (1+g) ), where the equality follows from · (W + RM (W + RM 2



∗ = (3). Notice that W + RM W ·(1+i) . (1+g)2



W 1−x∗ ,



which implies that the first term is equal to



The second term is strictly positive from corollary 3B and



g−i 1+g −kf (.)



>



0. Therefore, Ugg>i (k, g, i, W ) > 0. C) The derivative of the indirect utility function with respect to the interest rate Uig>i (k, g, i, W ) satisfies Uig>i (k, g, i, W ) 1+g
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W ∗ from (3) and W + RM = The first term is equal to − 1+g



term is strictly negative from corollary 3C and Uig>i (k, g, i, W )



g−i 1+g



W 1−x∗ .



The second



− kf (.) > 0. Therefore,



< 0.



D) The derivative of the indirect utility function with respect to the entreg>i (k, g, i, W ) satisfies preneur’s wealth UW



µ ¶ µ ¶ g>i ∗ (k, g, i, W ) UW g−i g−i ∂RM 1+i ={ − kf [ ]} · 1 + + . 1+g 1+g (1 + g) · (1 − k) ∂W 1+g The first term is strictly positive from corollary 3D and Therefore,
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E) First, write the entrepreneur’s marginal payoﬀ with respect to investor
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protection (divided by 1 + g) as follows, ½ ¾ ¶ g−i ∂kf ∗ 0 ∗ ∗ · (W + RM ) + = − − kf − k · f · d1 · (1 − x ) ∂k x 1+g µ ¶ ∗ W + RM ∂x∗ · · . 1 − x∗ ∂k µ



Ukg>i (k, g, i, W ) 1+g



The derivative of this expression with respect to investor protection can be written as follows, g>i (k, g, i, W ) Ukk 1+g



µ ¸ ¶ ∗ ∂kf ∂x∗ ∂RM ∗ )− · · (W + RM ∂k ∂k x ∂k x x o n g−i − kf − k · f 0 · d∗1 · (1 − x∗ ) µ W + R∗ ¶ ∂x∗ ∂ 1+g M + · · ∂k 1 − x∗ ∂k ¾ ½ g−i + − kf − k · f 0 · d∗1 · (1 − x∗ ) 1+g ⎫ ⎧ ³ W +R∗ ´ ¶ 2 ∗⎬ µ ⎨ ∂ 1−x∗M ∗ ∂ x ∂x∗ W + RM . · · · + ⎩ ∂k ∂k 1 − x∗ ∂k2 ⎭



= −



∙µ



∂ 2 kf ∂k 2



¶



+



∂ ∂x
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∂kf ∂k



¶



·



We show that each term is strictly positive. The first term is strictly positive from lemma 4 and proposition 2A. The second term is strictly positive because ´ ³ ∂R∗ ∂kf < 0 and ∂kM > 0 from corollary 3A. ∂k x



g−i ∗ ∂ { 1+g −kf −k·f 0 ·d∗ 1 ·(1−x )} > 0, ∂k g−i ∗ ∂ { 1+g −kf −k·f 0 ·d∗ 1 ·(1−x )} derivative : ∂k
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µ



It is strictly positive, and the inequality follows from − assumption 1e. Thus, the third term is strictly positive.
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∂kf ∂k



´



x



> 0 and



The fourth term is strictly positive. The proof of proposition 5A shows that o n g−i 0 ∗ ∗ − kf − k · f · d · (1 − x ) > 0 when assumption 1e is satisfied. The 1 1+g 35



∂



term



µ



W +R∗ M 1−x∗
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¶



·



∂x∗ ∂k



is strictly positive from proposition 2A and corollary 3A.



Now, we show that



∂ 2 x∗ ∂k2



> 0. Write the derivative of the share of outside



funds with respect to investor protection as follows, d∗ f0 ∂x∗ d∗ = + = − 2∗ + ∂k d1 (1 − k) · d∗1 (1 − k)2
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The second order derivative of the share of outside funds with respect to investor protection is given by, ∂ 2 x∗ ∂k2
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investors’participation constraint is strictly binding. Thus, we have shown that g>i Ukk (k,g,i,W ) 1+g g>i Ukk (k,g,i,W ) is 1+g



the fourth term in Each term in



is strictly positive. strictly positive. Hence, we have shown that the



entrepreneur’s marginal payoﬀ with respect to investor protection is (strictly) g>i (k, g, i, W ) > 0. increasing in the level of protection, i.e. Ukk
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with respect to the interest rate satisfies,
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We show that each term is strictly negative. The first term is strictly negative
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from lemma 4 and proposition 2C. The second term is strictly negative because ´ ³ ∂R∗ ∂kf < 0 and ∂iM < 0 from corollary 3C. ∂k x
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The inequality follows from d∗1 > 0, proposition 2C and 1 >
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from the proof of proposition 5A . The term



µ



W +R∗ M 1−x∗



∂i



¶



∗
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from proposition 2A and 2C and corollary 3C. Now, we show that
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The result follows from assumptions 1c and 1d, proposition 2C, and d∗1 > 0. Thus, we have shown that the fourth term in As each of the four terms in



g>i Uki (k,g,i,W ) 1+g
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is strictly negative.



is strictly negative, the entrepreneur’s



marginal payoﬀ with respect to investor protection is (strictly) decreasing in the g>i (k, g, i, W ) < 0. interest rate, i.e. Uki



G) The derivative of
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with respect to the entrepreneur’s produc-
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tivity satisfies, g>i (k, g, i, W ) Ukg



Since



Ukg>i 1+g
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We show that each term is strictly positive. The first term is strictly positive from lemma 4 and proposition 2B. The second term is strictly positive because ´ ³ ∂R∗ ∂kf < 0 and ∂gM > 0 from corollary 3B. The third term is strictly positive ∂k x



if and only if
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investors’ participation constraint, into the previous expression to obtain, ∂
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The inequality follows from d∗1 > 0, proposition 2B and 1 > 38



∂ f0 ∂d ( f 00 )



in



assumption 1e. Thus, the third term is positive. o n g−i − kf − k · f 0 · d∗1 · (1 − x∗ ) > 0 The fourth term is strictly positive. 1+g ∂



from the proof of proposition 5A . The term
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from proposition 2A and 2B and corollary 3B. Now, we show that
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The result follows from assumptions 1c and 1d, proposition 2B, and d∗1 > 0. Thus, we have shown that the fourth term in



g>i Ukg (k,g,i,W ) 1+g



is strictly positive.



g>i (k, g, i, W ) > 0, i.e. the marginal payoﬀ with respect to investor Hence, Ukg



protection is increasing in the entrepreneur’s productivity. H) The derivative of
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with respect to the entrepreneur’s wealth
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The first term is 0 because x∗ (k, g, i) is independent of W . The second term ³ ´ ∂R∗ < 0 and ∂WM > 0 from corollary 3D. is strictly positive because ∂kf ∂k x
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The third term is 0. Consider the derivative ∂
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g−i 1+g
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The fourth term is strictly positive.
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from the proof of proposition 5A . The term



∂
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from proposition 2A and corollary 3D. Finally,
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∂x∗ ∂W



= 0. Thus, we have shown that the fourth



g>i is strictly positive. Hence, UkW (k, g, i, W ) > 0.



Proof of Proposition 6. Consider an individual with skills g = i. If the individual sets up a firm, she attains a utility that is equal to W (1 + i) −



C(k) N .



Alternatively, if the individual participates in domestic markets as an investor, she attains a utility level W (1 + i) − cdom . Because, by assumption



C(k) N



>



cdom , it follows that an individual with skills g = i is strictly better oﬀ if she participates as an investor. From proposition 5, the indirect utility function of going public is continuous and increasing in the entrepreneur’s productivity. It follows immediately that there exists some threshold level of skills g such that _



individuals with skills higher than g go public and individuals with skills lower _



than g participate as investors. _



Proof of Proposition 7. The results follow immediately from proposition 5, assumption 2 and figure 3. Proof of Proposition 8. In the main body text.
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Appendix 2 - Pro-Investor Legal Reforms in Argentina and Chile • Argentina Argentina had basic legislation on capital markets and investor protection



since 1968. The Securities Law, which empowers the National Securities Commision (CNV) to supervise and regulate securities markets, and the Corporations Law were approved in 1968 and 1972 respectively. Having the basic framework, Argentina made substantial progress on investor protection in the 1990s. The first round of pro-investor legal reforms took place in the period 19921996. Decree 656 (1992) and Resolution 200 of the Ministry of Economy and Public Services (MEyOSP-1992) and Decree 2,019 (1993) require the risk rating of public securities. Res. 204 (MEyOSP-1992) requires the disclosure of transactions that involve majority shareholders of public firms. Res. 214 (MEyOSP1992) requires foreign firms listed in domestic markets to provide daily information regarding the prices and traded volumes of their securities in foreign markets. Dec. 1,073 (1993) regulates the public issuance of debt instruments by medium and small firms. Res. 215 (CNV-1992) standardizes the public oﬀering procedure. Res. 227 (CNV-1993) mandates the disclosure of relevant events and regulates the use of priviledged information. Res. 239 (CNV-1993) establishes that risk rating agencies must disclose their rating methodologies. Res. 242 (CNV-1994) defines and regulates mutual funds. Res. 244 (CNV-1994) authorizes pension funds to act as depository institutions of the ”Caja de Valores”17 . Res. 250 (CNV-1994) authorizes the ”Caja de Valores” to consider the Superintendency of Pension Funds as an institution that oversees pension funds. 1 7 ”Cajas de Valores” is the system of securities’ custody of the Buenos Aires Stock Exchange. Before Res. 244, pension funds were required to keep the securities in deposit with the ”Caja de Valores”, which imposed high transaction costs on pension funds due to their frequent trading activities. A similar reform took place in Chile in 1995, see footnote 20.
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Law 24,522 (1995) reforms the bankruptcy procedures. Law 24,441 (1995) aims at promoting the securitization of mortgages and Dec. 304 (1995) requires the risk rating of mortgage backed securities. Law 24,552 allows mutual funds to invest in real as well as financial assets. Res. 262 (CNV-1995) regulates the acquisition of a public company’s own stock to guarantee transparency. Res. 276 (CNV-1995) allows pension funds to invest in public debt instruments issued by medium and small firms. Res. 721 of the Superintendency of Pension Funds allows pension funds to invest in mutual funds18 . Dec. 340 (1996) defines the concept of ”market maker” for public debt instruments. A second round of pro-investor legal reforms is contained in the Decree-Law 677 of 2001 on ”Capital Markets Transparency and Best Practices”. The law is explicitly motivated by the role of pension funds in the domestic financial system. The legal text says: ” That, additionaly, this goal is specially important for the public interest of the REPUBLIC of ARGENTINA as the largest investments in the domestic market are made by pension funds, which manage the retirement savings of a large fraction of the population”. The law mandates more disclosure of information, includes secrecy provisions and regulates the use of privileged information. It enhances the transparency of control transfers among stock issuers, regulates the independence of auditors, and adopts a system of required and previous public oﬀers to enhance the transparency of the market for corporate control. The law specifically protects minority shareholders in the following ways. -Managers of publicly traded companies are mandated to pursue ”the common interest of all shareholders”, which is interpreted as the ”creation of value for shareholders”. -A residual stake acquisition system grants minority shareholders the right to purchase or sell their stakes in companies that have lost their ”open” nature at a fair price. -The transactions with parties that are related to the is1 8 More precisely, Res. 721 allows pension funds to invest in what the Argentine law defines as ”fideicomisos financieros”.
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suer are regulated by the guidelines of the Principles of Corporate Governance of the American Law Institute. -It imposes regulations on publicly traded companies characterized by concentrated ownership structures to enhance market liquidity. • Chile The first round of corporate governance reforms is contained in the Law of Superintendency of Securities and Insurance (December, 1980), the Corporations Law (October, 1981) and the Securities Law (October, 1981). The Law of Superintendency of Securities and Insurance (SVS) creates the institution that regulates and oversees the issuers of publicly oﬀered securities, brokers, dealers, stock exchanges, insurance companies and rating agencies. Those laws and Regulation 30 of the SVS (1989) improve the disclosure of relevant information in the following ways. -They require public companies to file detailed quarterly and annual reports and issue press releases when certain relevant events occur. -The Corporations Law establishes that violations of the disclosure obligations render directors and oﬃcers jointly and severally liable. -The Securities Law prohibits false quotations and transactions and the trading of securities for the purpose of stabilizing, fixing or causing artificial market price fluctuations, and violators are also subject to criminal liability. The Corporations Law and the Securities Law establish the insiders’ fiduciary duty to minority shareholders.



-Appraisal Rights (Corporations Law



and the regulation thereof): ”a minority shareholder who opposes a resolution adopted through a shareholders’ meeting is entitled to exercise appraisal rights whereby the dissenting shareholder’s stock in the company must be bought by the company (at a fair price)” (Hill et. al. (1999)). -Preemptive Rights (Corporations Law and the regulation thereof): a company’s shareholders have the right to maintain their equity interest, i.e. avoid dilution whenever a company decides to issue shares, convertible bonds or any other security that confers stock 43



rights on the holder. -Proxy Rules: The Corporations Law enable shareholders to participate in the required annual shareholders’ meeting through proxies. -Shareholders may petition the board of directors to call an extraordinary shareholders’ meeting provided that at least 10% of the company’s shareholders support the initiative. -The Corporations Law regulates and provides defenses against hostile takeovers. -A number of rules impede the takeover of a company without prior disclosure of the intent to control to the target’s shareholders and the SVS. -The Corporations Law requires a shareholders’ meeting with an aﬃrmative vote of two-thirds of the outstanding voting shares to approve the merger of a corporation or the sale of all or substantially all of the assets of a corporation, and any dissenting shareholder is entitled to appraisal rights. It also mandates the disclosure of shareholders’ agreements that limit the transferability of registered shares, thereby limiting undisclosed control agreements. Initially, pension funds were not allowed to invest in stocks. Legislation introduced in January, 1985 and in the period December, 1985-March, 1986 allowed pension funds to participate in stock markets. In January, 1985, Law 18,398 ammended the Decree-Law 3,500 of 1980 and created the risk rating commission. Risk rating was required for all the instruments in which pension funds were allowed to invest. It is remarkable that the decisions made by the comission were initially based on studies conducted by the pension funds. In October 1987, Law 18,660 created a private system of risk rating that gave origin to specialized risk rating agencies. The ratings are currently publicly available and are used to determine the investment limits of pension funds for diﬀerent types of instruments. Circular 574 SVS (December, 1985) defines the concept of related parties and requires the disclosure of transactions between related parties, which facilitates the exposure of insider trading. The second stage is characterized by pension fund activism. Iglesias (2000) argues that pension funds protect minority shareholders’ rights because the law requires them to exercise their voting rights, participate in elections of board 44



members and monitor the firms in which they invest, and also because Chilean markets are relatively illiquid, which prevents pension funds from using exit (selling out) strategies when disagreements with management decisions arise. However, the law restricts the monitoring activities of pension funds. Collusive conduct by pension funds is forbidden and they cannot vote for persons related to majority shareholders as candidates for the board. They are not authorized to publicly express opinions regarding the management of the companies in which they invest. Thus, pension funds can only protect minority shareholders rights’ by calling and participating in shareholder meetings or by initiating legal actions against the controllers. According to Iglesias (2000), given the concentrated ownership structure of public firms in Chile19 , the role of pension funds in electing independent board members helps to prevent the expropriation of outsiders by controllers. Pension funds also initiated legal actions in defense of minority shareholders. Agosin and Pasten (2001) describe two legal suits in which pension funds played a key role. In one case, pension funds managed to overturn a public tender oﬀer that gave rise to enormous profits to controllers of firms in which they had invested and that imposed unfavourable conditions on minority shareholders20 . In the other case, they sued controllers for alleged losses from the sale of assets to another firm in which the controllers had high stakes. The second round of corporate governance reforms regulates and defines the use of priviledged information and the conflicts of interests between controllers and outsiders. It is contained in the Law 19,301 (1994), which amends the 1 9 See



Majluf et. al. (1998) and Lefort and Walker (2000). 1997, ENERSIS, the largest Chilean holding company in the utility sector, was sold to ENDESA, a spanish multinational company. There were two classes of shareholdres of ENERSIS. Class A shareholders, mainly employees and pension funds, had dividend rights but not voting rights. Class B shareholders were the controllers of the company. The price that ENDESA oﬀered for a Class B share was 840 times higher than the price for a Class A share. Even though the value of Class A shares had increased several times, providing large gains to small shareholders, pension funds argued that the benefits were unevenly distributed among controllers and outsiders. They succeeded in voiding the tender oﬀer in courts. 2 0 In
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Securities Law21 . Finally, the pension fund activism led to the enactment of the Tender Oﬀers and Corporate Governance Law 19,705 in December of 2000, which protects minority shreholders’ rights and enhances the transparency of take-over procedures. 2 1 See



Hill et al. (1999).
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Figure 1: Endogenous Determination of the Share of External Funds Raised x* Figure 1a: An Increase in the Level of Investor Protection Increases the Share of External Funds Raised
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Figure 1b: An Increase in the Entrepreneur’s Productivity Increases the Share of External Funds Raised
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Figure 1: Endogenous Determination of the Share of External Funds Raised x* Figure 1c: A Reduction in the Interest Rate Increases the Share of External Funds Raised
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Figure 2: Endogenous Determination of the Level of Investor Protection k* Figure 2a: Initial Equilibrium
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Figure 2b: An Increase in the Entrepreneur’s Productivity Increases the Optimal Level of Investor Protection 1 C ' (k ) N
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Figure 2: Endogenous Determination of the Level of Investor Protection k* Figure 2c: A Reduction in the Interest Rate Increases the Optimal Level of Investor Protection
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Figure 2d: An Increase in the Entrepreneur’s Wealth Increases the Optimal Level of Investor Protection 1 C ' (k ) N
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Figure 2: Endogenous Determination of the Level of Investor Protection k* Figure 2e: An Increase in the Number of Public Firms or a Reduction in the Marginal Cost of Enforcement Increases Increases the Optimal Level of Investor Protection 1 C '(k ) N0
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Figure 3: The Effects of Reforms Figure 3a: Type 2 Individual Choices
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Figure 3: The Effects of Reforms Figure 3b: Type 2 Individual Choices and the Twin Reforms
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