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DRIVEN BY PRIORITIES MANIPULATIONS UNDER THE BOSTON MECHANISM ´ PEREYRA DAVID CANTALA AND JUAN SEBASTIAN



Abstract. Inspired by real-life manipulations observed when the Boston mechanism is in place, we study school choice markets where students submit preferences driven by priorities; that is, when students declare among the most preferred those schools for which they have high priority. In this framework, we prove that the outcome of the Boston mechanism is the school-optimal stable matching. Moreover, the condition is necessary: if the outcome of the Boston mechanism is the school-optimal stable matching, then preferences are driven by priorities. Additionally, we run some computational simulations to show that the assumption of driven by priorities preferences can be relaxed by introducing an idiosyncratic preference component, and our main result holds for almost all students.



October 7, 2015 Keywords: Two-sided many-to-one matching; school choice; Boston algorithm; manipulation strategies; Deferred Acceptance algorithm. JEL Classification: C72; D47; D78; D82. 1. Introduction Centralized school choice programs are aimed at expanding the capacity of families to choose the school their children will attend. Before the mechanism in place allocates students to schools, families can express their preferences by submitting a rank order list of schools to a central clearinghouse, and when a school is overdemanded, priorities We are grateful to Federico Echenique for suggesting the computational simulations. We also thank to Estelle Cantillon, Li Chen, Alvaro Forteza, Antonio Miralles, Gilles Grandjean and Wouter Vergote for their comments and suggestions, as well as participants at the 7th Workshop Matching in Practice, Economics Department - FCS Uruguay and CEREC - Facult´es universitaires Saint-Louis. Pereyra gratefully acknowledges financial support from ERC grant 208535. Cantala is affiliated with the Centro de Estudios Econ´ omicos at El Colegio de M´exico; Pereyra is affiliated with ECARES-Universit`e Libre de Bruxelles and F.R.S.-FNRS, emails [email protected], [email protected]. 1
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are used to resolve ties. Non-strategy-proof mechanisms are not immune to students’ manipulations. This is the case of the Boston mechanism under which students’ optimal strategies may not include truthful submission. Moreover, previous studies have shown that many families misrepresent their preferences using “district school bias”: they declare those schools where they have high priority in a higher position than in the true preference. In this paper we show that under these preferences misrepresentations the final allocation may be purely shaped by schools’ priorities. By doing so, we give new theoretical insights into regularities that have been found in previous empirical and experimental papers. Given a profile of schools’ priorities, we study a class of preferences called driven by priorities. To define this domain of preferences we consider the safe school of each student, that is, the school where the position of the student in the school priority order is lower than the quota of the school. Submitted preferences are driven by priorities if every student declares her safe school as acceptable, and whenever a student submits her safe school in a lower position than another student for whom the school is not safe, the second student declares as preferred her safe school over the previous one. We analyze those markets where the Boston mechanism is used and students’ submitted preferences are driven by priorities. In particular, we assume that each student has only one safe school which can be considered as the student’s district school.1 In this framework, we first prove that when students submit preferences driven by priorities the outcome of the Boston mechanism is the best stable matching for schools (the school-optimal stable matching). Moreover, the condition is necessary: if the outcome of the Boston mechanism is the school-optimal stable matching, then preferences are driven by priorities. It is well known that the assignment of the Boston mechanism may not be stable under the reported preferences (that is, there may exist a student that prefers a school over her assignment, and with priority at that school over one of the 1



Although we are aware that this assumption does not hold for all school choice markets, there are many cases where it does, for example, the Charlotte-Mecklenburg School Public School District in North Carolina (Hastings, Kane, and Staiger (2008)), Denver Public Schools, and the secondary school choice market in Scotland (Manlove (2012)). Moreover, the assumption is used in many experiments (see, for example, Chen and S¨ onmez (2006), Calsamiglia, Haeringer, and Klijn (2010), and Klijn, Pais, and Vorsatz (2013)).
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assigned students). Our result shows that if students manipulate the Boston mechanism by submitting preferences driven by priorities, the matching found by the mechanism is stable. Thus, although students receive their “worst” stable assignment, it is stable, and then families may not have complaints about the “fairness” of the allocation. Second, we investigate the extent to which our result holds when the condition of driven by priorities preferences is relaxed. In particular, we show that as submitted preferences tend to be driven by priorities (in a precise sense that it is defined), the difference between the Boston matching and the school-optimal stable matching tends to zero. Moreover, computational simulations show that we can relax the definition by allowing non trivial amounts of idiosyncratic shocks in students’ preferences, and our main result holds for almost all students. Many empirical and experimental papers have shown that schools’ priorities are the main driving force behind manipulation strategies. Abdulkadiroglu, Pathak, Roth, and Sonmez (2006) based on micro-level datasets from the Boston Public Schools when the Boston mechanism was in place, find that some families submitted their preferences strategically by ranking their safe school in the first positions of the preferences. Calsamiglia and G¨ uell (2014) conduct an empirical investigation in Barcelona, where the Boston mechanism is used. They find that many families apply to their safe schools, and more precisely, that families declare as their most preferred school the one where they have the highest priority. Chen and S¨onmez (2006) conduct an experiment to analyze agents’ behavior when the Boston mechanism is used. Their findings show that two-third of the agents misrepresent their preferences using “district school bias”: they declare the district school (where they have high priority) into a higher position than that in the true preference order.2 In a different experiment, Pais and Pint´er (2008) find the same manipulations, and moreover, when each participant only knows her own preferences, schools’ capacities, and the favorite candidates of all schools, up to their capacities, a substantial proportion of the subjects misrepresent their preferences using “district school bias”, both under the Deferred Acceptance and the Boston mechanisms. 2



With the same experimental design but in a constrained school choice environment, Calsamiglia, Haeringer, and Klijn (2010) also find evidence of these misrepresentations.
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Recently, Chen, Jiang, Kesten, Robin, and Zhu (2013) conduct a large scale school choice experiment, and show that a high proportion of subjects (more than one half) use the district school bias type of manipulations. Chen and Kesten (2013) find similar evidence of these manipulations. Finally, it is worth noting that there is some evidence of this type of manipulations even under strategy-proof mechanisms. Indeed, Echenique, Wilson, and Yariv (2013) experimentally study the Deferred Acceptance mechanism and find that participants instead of acting truthfully, “skip” down their true preferences. That is, when making a proposal decision, participants take into consideration how participants on the other side of the market perceive them. In our framework, this behavior implies that students look at their priority at each school to decide about the preferences they will submit.3 2. The Model We consider a school choice problem (Abdulkadiro˘glu and S¨onmez (2003)), where students have to be assigned a seat at one school. Let S be a finite set of schools and I a finite set of students, a generic school is denoted s and a generic student by i. Each school s has a finite number of available seats (capacity) denoted by qs , and let q = (qs )s∈S be the vector of capacities. Since attendance to school is compulsory, we assume that P schools’ total capacity is equal to the number of students (that is, s∈S qs = |I|). For each school there is a strict priority order (a complete, transitive, and antisymmetric relation) of all students. Denote by s the strict priority order of school s; the relation i s j means that student i has priority over student j for school s. A priority profile, that specifies a strict priority order for each school, is denoted by = (s )s∈S . Let Pi be the preferences of student i defined over S ∪ {i}, and Ri be the at-leastas-good-as relation associated with Pi . The relation sPi s0 means that student i prefers attending school s over school s0 , and sPi i that the student prefers a seat at s to be 3



Additionally, these authors find that when markets have multiple stable matchings, approximately 71% of the stable outcomes are the receiver-optimal stable matchings (school-optimal stable matchings in our model). Moreover, this last result is not explained by the use of truncation strategies because it is not observed in the experiment substantial deviations from straightforward play in the receiving side of the market.
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unassigned (if iPi s we say that school s is unacceptable for student i). Let P−i denote the preferences of all students different from i, and let P = (Pi )i∈I be a profile of students’ preferences. For every student i and every school s acceptable for i, Pi (s) denotes the position of school s in the preferences of student i. For example, if school s is the most preferred option of student i, then Pi (s) = 1. Symmetrically, s (i) is the position of student i in the priority order of school s. A safe school for student i is a school s such that s (i) ≤ qs . As we discussed in the Introduction, we assume that each student has only one safe school, which can be considered as the student’s district school. Thus, for each student i there exists one and only one school s such that s (i) ≤ qs . When a centralized mechanism is used to assign students to schools, students have to report their preferences to the central clearinghouse. We denote by Q = (Q)i∈I the profile of preferences submitted by students, and by Qi (s) the position of the acceptable school s in the preferences submitted by student i. A school choice problem is a tuple (I, S, P, , q). We fix throughout this paper I, S and q, thus a school choice problem is described by (P, ). A matching is a function µ : I → S ∪ I such that, if µ(i) 6∈ S then µ(i) = i, and |{i ∈ I, µ(i) = s}| ≤ qs for every s. Let M be the set of all possible matchings. A matching is stable if no student prefers being unassigned to her assigned school, and whenever a student prefers another school to her own, she has lower priority at that school than the assigned students, and there is no empty seat at that school. Formally, a matching µ is stable if: (1) µ(i)Ri i for every i ∈ I, (2) there is no pair (s, i) ∈ S × I such that sPi µ(i) and i s j for some j such that µ(j) = s, and (3) if a student i is such that sPi µ(i) for some s, then |{j ∈ I, µ(j) = s}| = qs . A matching is efficient if there is no other matching such that all students are weakly better off, with one of them being strictly better off: µ is efficient if there is no other matching υ ∈ M such that υ(i)Ri µ(i) for all i, and υ(j)Pj µ(j) for at least one student
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j. We have defined stability and efficiency considering true students’ preferences, but the same concepts can be defined respect to submitted preferences.4 A mechanism is a function φ such that for each profile of submitted preferences Q, and priority profile , φ(Q, ) ∈ M. We denote by φi (Q, ) ∈ S ∪ {i} the assignment of student i when mechanism φ is used. A stable (efficient) mechanism is a mechanism that associates a stable (efficient) matching (with respect to submitted preferences) for every profile of submitted preferences and priorities. We consider the Boston mechanism, based on the following algorithm (Abdulkadiro˘glu and S¨onmez (2003)): Step 1: Only the top choice of the students are considered. For each school, consider the students who have listed it as their top choice and assign seats of the school to these students, one at a time, following school’s priority order until either there are no seats left or there is no student left who has listed it as her top choice. In general, Step k: Consider the remaining students. For each school still with available seats, consider the students who have listed it as their kth choice and assign the remaining seats to these students one at a time following school’s priority order until either there are no seats left or there is no student left who has listed it as her kth choice. The algorithm terminates when each student is assigned a seat or all submitted choices are considered. The Boston mechanism denoted by φB associates each profile of submitted preferences and priorities to the outcome of the Boston algorithm. The major drawbacks of this mechanism are that it is not stable, and that students have incentives to manipulate the mechanism (truthful submission is not a dominant strategy). Nonetheless, the mechanism is efficient (respect to submitted preferences). If at each step acceptances are tentative, the algorithm is the student-proposing Deferred Acceptance. That is, each school tentatively assigns seats one at a time to the students that apply to it or that were tentatively assigned a seat in a previous round, following its priority order. The Deferred Acceptance (DA) mechanism denoted 4Throughout



the paper we will mention if we consider true or submitted preferences when discussing about stability or efficiency.
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by φDA associates each profile of submitted preferences and priorities to the outcome of the student-proposing Deferred Acceptance algorithm. The DA mechanism is stable, and makes truthful submission a weakly dominant strategy. By reversing the roles of students and schools (proposals are made by schools to students), we obtain a stable and potentially different matching, which is the best stable matching for schools, and the worst stable matching for students (called the school-optimal stable matching). 3. Results The Boston mechanism induces a game where each student has to submit some preferences over schools, and the mechanism computes the final allocation of students. Truthful revelation is not always an equilibrium strategy in this revelation game, so students may have incentives to manipulate the mechanism. The evidence presented in the Introduction suggests that in some school choice markets students declare their safe schools in a higher position than that in the true preferences. The following definition captures this idea.5 Definition 1. Consider a priority profile . A profile of preferences Q is driven by priorities if for all i, j ∈ I and s, s0 , with s a safe school for i and s0 for j, it holds that s Qi i and, if Qi (s) > Qj (s), then Qj (s0 ) < Qj (s). The first condition requires that no student declares as unacceptable her safe school. As for the second condition, no student submits her safe school, say s, in a position lower than another student for whom s is not safe, unless the second student submits her safe school in a position higher than the position of s. Then, when a school is or is not the safe school of two students, there is no restriction on its position in their submitted preferences. Note that the definition relates submitted preferences with priorities and leaves room for other elements that may also influence students’ preferences. For example, two 5In



our model, the hypothesis that students submit preferences driven by priorities is a behavioral assumption. However, Calsamiglia and Miralles (2014) using a theoretical analysis, show that in presence of a bad school, and under some conditions on the distribution of capacities for schools, the unique Nash equilibrium is such that each student applies and is assigned to her safe school which Calsamiglia and Miralles (2014) call the neighborhood school.



8



CANTALA AND PEREYRA



students may consider a school as the best one and report it as their first option, independently of the fact that the school may be safe for only one of them. Before the main result, we give a characterization of driven by priorities preferences based on which the computational simulations are conducted in Section 4. A last piece of notation used in the proposition follows. For each student i, let Q−1 i (h) be the school submitted by i in position h (for example, Q−1 i (1) is top submitted option by student i). Proposition 1. Consider a priority profile  and a profile of preferences Q. Assume that each student declares her safe school as acceptable. Partition the set of students’ submitted preferences based on the position in which they submit their safe school; specif˜ = (Q ˜ 1, . . . , Q ˜ |S| ) as follows: Q ˜ i is the set of preferences of those students ically, define Q who declare their safe school in position i (clearly, some of these sets may be empty). ˜ is such that: Then, Q is driven by priorities if, and only if, Q ˜ 1 is not empty. (1) Q ˜ 2 , the school preferred over her safe school, (2) For each student i such that Qi ∈ Q ˜ 1. is the safe school of students with preferences in Q ˜ 3 , her most preferred school is the safe school (3) For each student i such that Qi ∈ Q ˜ 1 , and the second most preferred school is the of students with preferences in Q ˜1 ∪ Q ˜ 2. safe school of students with preferences in Q In general: ˜ j , and each h < j, Q−1 (h) is the safe school (4) For each student i such that Qi ∈ Q i ˜k of students with preferences in ∪k≤h Q Proof. See Appendix for a proof.







˜ may arise in a market where students A profile of submitted preferences ordered as in Q rank all schools according to an objective criterion, such as the performance of students that have previously attended the school, and differ only in the position where they submit their safe school. 3.1. The effects of driven by priorities manipulations. There are many Nash equilibria in the revelation game induced by the Boston mechanism. Since Ergin and
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S¨onmez (2006) we know that the set of Nash equilibrium outcomes of the revelation game induced by the Boston mechanism is equal to the set of stable matchings under the true preferences. Although a preference profile driven by priorities may not be a Nash equilibrium, in this section we show that when students manipulate the mechanism by reporting preferences driven by priorities, the matching selected by the mechanism is the school-optimal stable matching under the true preferences.6 Moreover, given Proposition 1 it is straightforward to show that a profile of driven by priorities preferences is a Nash equilibrium if and only if every student tops rank her safe school. Proposition 2. Consider a priority profile  and a profile of preferences Q such that for every student her safe school is acceptable. Then, Q is driven by priorities if, and only if, φB (Q, ) is the school-optimal stable matching. Proof. See Appendix for a proof.







In the last proposition we need to include the assumption that every student declares her safe school as acceptable, otherwise the “if” part of the result does not hold (see Example 2 in Appendix C). The result could explain why the Boston mechanism continues to be widely used in many school districts: its outcome is stable, so, even though it may produce the worst stable matching for students, families will consider it as a fair matching, and then they will not find strong arguments to complain about it. Finally, the next example illustrates that the condition that each student has no more than one safe school, cannot be discarded in the last proposition. Example 1. There are four students {1, 2, 3, 4}, and four schools {s1 , s2 , s3 , s4 }, each having only one seat to fill. Students’ submitted preferences and priorities are:



6Given



that we are assuming that no student has more that one safe school, the school-optimal stable matching does not depend on students’ preferences. Then, it is the same matching either we consider the true or the submitted preferences.
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4. Robustness analysis When students’ submitted preferences are driven by priorities, the matching found by the Boston mechanism is the school-optimal stable matching. In this section, we investigate the extent to which this result holds when this behavioral assumption is relaxed. In particular, we simulate markets where submitted preferences tend towards driven by priorities preferences, and we show that the difference between the Boston matching and the school-optimal stable matching tends to zero. For the remaining of this section assume that each student always declares her safe school as acceptable. Proposition 1 allows us to construct a family of preferences profiles and to control how close each profile is from a driven by priorities profile. Specifically, we model the utility of each student for attending each school with three components. The first component reflects a common ranking of schools. The second component gives more utility to the safe school of the student. Finally, the third component is an idiosyncratic shock. The value of each component is drawn independently from the uniform distribution over [0, 1].
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We can construct a profile of preferences driven by priorities by giving positive weight only to the first two components of the utility (Proposition 1). In that cases, we know that the outcome of the Boston mechanism is the school-optimal stable matching. We will analyze how this result varies as we increase the weight of the third component and decreasing the weight of the other two components (see Appendix D for details). We simulate a market with 10,000 students (40 schools, each one with 250 seats). First, we draw a profile of priorities and utilities for each student and component, and then we consider 861 possible combinations of values for the weights of the components. For each preferences profile defined by a pair of weights for the first two components, we run the Boston mechanism, and so as to compare its output with the school-optimal stable matching, we compute the number of students that receive a different assignment. Finally, we simulate 100 markets and we take the average over all these markets.7 Figure 1 presents the results of the simulations. In the left plot, each curve represents a value of the weight of the first component, and for each value we vary the weight of the second component. The picture we obtain by exchanging the roles of λ1 and λ2 is presented in the right plot. In both plots the first curve from the right corresponds to the lowest value of the parameter, and as we increase its value the curve shifts to the left. Consider Proposition 2 as a benchmark to compare the results of the simulations. Note first that the situation studied in the proposition corresponds to the case where the sum of λ1 and λ2 is 1. In all these cases, the difference between the two matchings is zero. On the contrary, when λ1 and λ2 tend to zero, which means that preferences tend to be fully idiosyncratic, the school assigned to almost all the students by the Boston mechanism is different from the one in the school-optimal stable matching. Second, for other combinations of the parameters, we have, for example, that when the three components have approximately the same weight, 44% of the students receive the same school in each of the matchings. When λ1 = 0.15 and λ2 = 0.65, the number of students with the same allocation is 84%. This implies that the driven by priorities assumption 7Simulation



code is available on request.
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Figure 1. Percentage of students with different assignment in the Boston than in the school-optimal stable matching can be relaxed by allowing an idiosyncratic component of preferences. Third, if we fix the weight of one of the first two components, and we increase the other, then the percentage of students with different assignments tends monotonically to zero. When we compare the relative effect of λ1 and λ2 , Figure 1 shows that the component that reflects the driven by priorities part of preferences (λ2 ) has a stronger effect than the other component. To see this, compare the percentage of students with a different assignment for each possible combination of (λ1 , λ2 ) of the form (x, y) and (y, x). The percentage is lower when the value of λ2 is higher. Thus, the main driving force behind our result is the fact that students submit their preferences emphasizing their safe school, and that they do not heavily rely on the homogeneous preferences assumption. Nevertheless, the homogeneous component of preferences amplifies the first effect. Additionally, we assess the effects of varying the number of students. With this aim we increase the number of schools and the quota of each school, and we compare the allocation of students by the Boston mechanism and under the school-optimal stable matching in each market. Simulations show that as the size of the market increases, for
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the same combination of values of λ1 and λ2 , the percentage of students with different assignment increases. Then, we can allow for stronger idiosyncratic shocks in those cases when the market is not very populated (see Appendix E). 5. Concluding Remarks Previous studies on school choice problems have emphasized the importance of students’ preferences to compute the final assignment, because priorities are only used to accept or reject students when a school is overdemanded. Moreover, schools do not define their priorities, which are imposed by the school district based on State and local laws. In this paper, we argue that priorities may be crucial in some school choices markets, in particular, in those markets where students have incentives to submit preferences non-truthfully. Although the exacts manipulations may vary, it has been documented by many papers that schools’ priorities are the main driving forces behind. As we have shown, when students’ reported preferences are driven by priorities, the final outcome may be purely defined by schools’ priorities. Recently, many theoretical and empirical results have lead in some markets to switch from one mechanism to another. For example, in 2005 the Boston Public Schools System replaced the mechanism that had been used (the Boston mechanism) by a new mechanism: the student-proposing Deferred Acceptance mechanism. As it is noted by Abdulkadiroglu, Pathak, Roth, and Sonmez (2006), the transition from a non strategyproof mechanism to another where it is safe for students to state their true preferences, may not produce an immediate response in the behavior of participants. Indeed, it may take some periods before students start to behave truthfully, and during this transition it is very likely that they will try to manipulate the new mechanism as other students did previously. Also, as it is suggested by Ding and Schotter (2014), the advice of previous generations may reinforce non-truthful behaviors even when a strategy-proof mechanism is in place. It can be shown that when students’ submitted preferences are driven by priorities, then the three most popular school choice mechanisms (Boston, Deferred Acceptance, and top trading cycles) coincide in the allocation of students to schools. Thus, if there exists a persistent behavior, and students use the strategies indicated by the folk
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understanding, the change of the mechanism will not produce large modifications of the assignment. 6. Appendix A. Proof of Proposition 1 ˜ verifies the Proof. Suppose first that Q is driven by priorities, we will show that Q property enunciated before. Note that there must exist a student i and a school s such that s is the safe school of i and Qi (s) = 1. Otherwise, consider a student and the school she declares as most preferred. Given our assumptions, that school is the safe school of another student who does not declare it as her first choice; but then Q is not driven by priorities. Now consider a student i with submitted preferences in Q˜j , and let s denote her safe school. If s0 is such that h ≡ Qi (s0 ) < Qi (s), then those students whose safe school is s0 declare it in a higher position than i does. Thus, for all students with safe school s0 their submitted preferences belong to the set ∪k≤h Q˜k . To prove the converse, consider two students i, j and be s the safe school of i, such that Qj (s) < Qi (s). We have to show that j prefers her safe school over s. Suppose this is not case, then Qj (s0 ) > Qj (s) being s0 the safe school of j. This implies that i’s preferences belong to a set h with h ≤ Qj (s). Therefore, Qi (s) = h ≤ Qj (s), which is a contradiction.



 B. Proof of Proposition 2



Proof. Suppose first that preferences are driven by priorities. We proceed by induction on the number of steps of the Boston algorithm. If a student i is assigned in the first step to a school which is not her safe school, there is another student to whom the school is safe and who declares it in a lower position than i, which contradicts the assumption of driven by priorities preferences. Suppose the statement is true for n and consider step n + 1. If a student i is assigned to a school in that step different from her safe school, then the school is safe for another student, say j. By hypothesis, j was not assigned yet in the algorithm, and also, she does not apply to her safe school at step n + 1. This
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implies, that j declares her safe school in a lower position than i. Finally, note that i submitted her safe school in a position lower than n + 1, otherwise, at this step, i was rejected from her safe school, which was assigned to another student from whom the school is not safe (and this is not possible by the induction hypothesis). Then, i declares j’s safe school in a higher position than j and that her safe school, which is not possible given that preferences are driven by priorities. Suppose Q is such that φB (Q, ) is the school-optimal stable matching, and let i, j ∈ I and s ∈ S be such that s (i) ≤ qs  Qj (s). Then, j does not apply to s during the execution of the Boston mechanism, otherwise, she will be assigned to s because when i proposes to s which would be in a later step, there are empty seats. This implies that j is assigned to a school which she declares in a higher position than s; but that school should be her safe school (because φB (Q, ) is the school-optimal stable matching). Finally, there exists a school s0 such that j ≤ qs0 and Qj (s0 ) < Qj (s), and then preferences are driven by priorities.







C. Additional Example (Proposition 2) Example 2. There are two students {1, 2}, and two schools {s1 , s2 }, each having only one seat to fill. Submitted preferences and priorities are:   



Q1 Q2 s1



s2



 



 s2  s1   2 1  1 2



    



The outcome of the Boston mechanism is equal to the school-optimal stable matching, but at Q each student declares as unacceptable her safe school, and then Q is not driven by priorities.  D. Methodology We construct the preferences of students and priorities as follows. First we order students such that for the first q1 students, school s1 is their safe school, for students indexed by q1 + 1, . . . , q2 , s2 is their safe school, and so forth for the rest of students. Then, for
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each school there are two sets of students, those for whom the school is safe, and the others students. Within each set, students are randomly ordered. As we have mentioned, preferences are modeled by three components. The first component is a common ranking of schools which is described by a vector (α1 , . . . , α|S| ) such that α1 > . . . > α|S| , where αi is the utility derived from attending school si . The second component, denoted as βis , is positive only if s is the safe school of i, and zero for the rest of schools. Finally, the third component, denoted by γis , is an idiosyncratic shock for each student and school. Then, we have the following definition of the utility that student i has from attending school s: uis = λ1 αs + λ2 βis + (1 − λ1 − λ2 )γis where λ1 > 0, λ2 > 0, λ1 + λ2 ≤ 1, βis > 0 if, and only if, s is the safe school of student i, and αi , βis and γis are drawn independently from the uniform distribution over [0, 1], for i ∈ I and j ∈ S. E. Additional simulations The methodology and the parameters of the computational simulations are the same as described in Appendix D. The results are presented in Figure 2. We should note first that as the size of the market increases, for the same combination of values of λ1 and λ2 , the percentage of students with different assignment increases. The intuition of this effect is the following. Consider the case when the first two components are zero. This means that preferences are fully idiosyncratic. Remember that we model the idiosyncratic component of preferences for each school as a random number. Then, the Boston outcome will be equal to the school-optimal stable matching if, for each student, the random number drawn for her safe school is the highest random number. Clearly, the probability of this event decreases as we increase the number of schools. Finally, note that this result implies that we can allow for stronger idiosyncratic shocks without changing our result as the number of schools decreases.8 8It



is worth noting that the effect is due to the increase in the number of schools, and not in the quota of each school. Indeed, we conduct additional computational simulations to investigate the effects of increasing the quota of each school and keeping constant the number of schools. As one may expect, when the number of schools does not vary, increasing the size of the market does not have any effect in our analysis. Thus, the effect comes for the fact that more schools are present in the market.



DRIVEN BY PRIORITIES MANIPULATIONS UNDER THE BOSTON MECHANISM



Figure 2. Percentage of students with different assignment in the Boston than in the school-optimal stable matching, for different markets.



17



18



CANTALA AND PEREYRA



References Abdulkadiroglu, A., P. Pathak, A. E. Roth, and T. Sonmez (2006): “Changing the Boston school choice mechanism: Strategy-proofness as Equal Access,” Discussion paper, National Bureau of Economic Research. ˘ lu, A., and T. So ¨ nmez (2003): “School choice: A mechanism design Abdulkadirog approach,” American Economic Review, 93(3), 729–747. ¨ ell (2014): “The Illusion of School Choice: Empirical Calsamiglia, C., and M. Gu Evidence from Barcelona,” Manuscript, UAB. Calsamiglia, C., G. Haeringer, and F. Klijn (2010): “Constrained school choice: An experimental study,” The American Economic Review, pp. 1860–1874. Calsamiglia, C., and A. Miralles (2014): “Catchment Areas and Access to Better Schools,” Discussion paper. Chen, Y., M. Jiang, O. Kesten, S. Robin, and M. Zhu (2013): “A Large Scale School Choice Experiment,” in AFSE Meeting 2013. Chen, Y., and O. Kesten (2013): “From Boston to Chinese parallel to deferred acceptance: Theory and experiments on a family of school choice mechanisms,” Discussion paper. ¨ nmez (2006): “School choice: an experimental study,” Journal Chen, Y., and T. So of Economic theory, 127(1), 202–231. Ding, T., and A. Schotter (2014): “Intergenerational Advice and Matching: An Experimental Study,” Discussion paper, Working Paper. Echenique, F., A. J. Wilson, and L. Yariv (2013): “Clearinghouses for two-sided matching: An experimental study,” . ¨ nmez (2006): “Games of school choice under the Boston mechErgin, H., and T. So anism,” Journal of Public Economics, 90(1), 215–237. Hastings, J., T. Kane, and D. Staiger (2008): “Heterogeneous preferences and the efficacy of public school choice,” NBER Working Paper, 2145. Klijn, F., J. Pais, and M. Vorsatz (2013): “Preference intensities and risk aversion in school choice: a laboratory experiment,” Experimental Economics, 16(1), 1–22.



DRIVEN BY PRIORITIES MANIPULATIONS UNDER THE BOSTON MECHANISM



19



Manlove, D. (2012): “Matching Practices for Primary and Secondary Schools- Scotland,” http://www.matching-in-practice.eu (Accessed 10/01/2015). ´ Pinte ´r (2008): “School choice and information: An experimental Pais, J., and A. study on matching mechanisms,” Games and Economic Behavior, 64(1), 303–328.



























[image: DRIVEN BY PRIORITIES MANIPULATIONS UNDER THE BOSTON ...]
DRIVEN BY PRIORITIES MANIPULATIONS UNDER THE BOSTON ...












[image: PRIORITY-DRIVEN BEHAVIORS UNDER THE ...]
PRIORITY-DRIVEN BEHAVIORS UNDER THE ...












[image: Macroeconomic Priorities]
Macroeconomic Priorities












[image: Macroeconomic Priorities]
Macroeconomic Priorities












[image: Preference, Priorities and Belief - CiteSeerX]
Preference, Priorities and Belief - CiteSeerX












[image: Preference, Priorities and Belief - CiteSeerX]
Preference, Priorities and Belief - CiteSeerX












[image: Importance of Behavioral Manipulations and Measures in Rat Models ...]
Importance of Behavioral Manipulations and Measures in Rat Models ...












[image: When Manipulations are Harm[less]ful?]
When Manipulations are Harm[less]ful?












[image: Biodiversity hotspots for conservation priorities]
Biodiversity hotspots for conservation priorities












[image: Priorities Key and Development.pdf]
Priorities Key and Development.pdf












[image: [PDF BOOK] Driven by Eternity]
[PDF BOOK] Driven by Eternity












[image: driven by eternity free pdf]
driven by eternity free pdf












[image: Regulatory Division Priorities - Bourse de MontrÃ©al]
Regulatory Division Priorities - Bourse de MontrÃ©al












[image: MMU Strategic Priorities for website.pdf]
MMU Strategic Priorities for website.pdf












[image: Priorities Key and Development.pdf]
Priorities Key and Development.pdf












[image: MMU Strategic Priorities for website.pdf]
MMU Strategic Priorities for website.pdf












[image: Production Priorities in Dynamic Relationships]
Production Priorities in Dynamic Relationships












[image: The Role of Random Priorities]
The Role of Random Priorities












[image: Dopaminergic manipulations and its effects on ...]
Dopaminergic manipulations and its effects on ...















DRIVEN BY PRIORITIES MANIPULATIONS UNDER ...






laxed by introducing an idiosyncratic preference component, and our main result holds for almost all students. ..... The Boston mechanism induces a game where each student has to submit some prefer- ences over ... game induced by the Boston mechanism is equal to the set of stable matchings under the true preferences. 






 Download PDF 



















 386KB Sizes
 2 Downloads
 188 Views








 Report























Recommend Documents







[image: alt]





DRIVEN BY PRIORITIES MANIPULATIONS UNDER THE BOSTON ... 

stable matching, then preferences are driven by priorities. Thus, under ... preferences driven by priorities, the matching found by the mechanism is stable. Thus,.














[image: alt]





PRIORITY-DRIVEN BEHAVIORS UNDER THE ... 

Jan 20, 2017 - Keywords: Two-sided many-to-one matching; school choice; Boston algorithm; ma- .... with priority at that school over one of the assigned students. ...... Mennle, T., and S. Seuken (2015): â€œTrade-offs in School Choice: ...














[image: alt]





Macroeconomic Priorities 

Jan 10, 2003 - Taking U.S. performance over the past 50 years .... In the rest of this section, I ask what the effect on welfare would be if all con- ..... 18This is a linear illustration of the more generally defined procedure described in Krusell a














[image: alt]





Macroeconomic Priorities 

Jan 10, 2003 - there by the definition of a nominal shock. But the .... 6 percentâ€“as a premium for risk, the parameter Î³ must be enormous, perhaps 40 or 50.11 ...














[image: alt]





Preference, Priorities and Belief - CiteSeerX 

Oct 30, 2007 - Typically, preference is used to draw comparison between two alternatives explicitly. .... a proof of a representation theorem for the simple language without beliefs is .... called best-out ordering in [CMLLM04], as an illustration.














[image: alt]





Preference, Priorities and Belief - CiteSeerX 

Oct 30, 2007 - are explored w.r.t their sources: changes of priority sequence, and changes in beliefs. We extend .... choosing the optimal alternative naturally induces a preference ordering among all the alternatives. ...... Expressive power.














[image: alt]





Importance of Behavioral Manipulations and Measures in Rat Models ... 

recovery of behavioral function is unlikely. In research ... been found to occur during the development of other ca- .... Data are from Gregory AD, Jones TA. 1998.














[image: alt]





When Manipulations are Harm[less]ful? 

Boston, the agent-proposing deferred acceptance, and the school-proposing deferred acceptance mechanisms .... a list of priority orders â‰»= (â‰»s)sâˆˆS where â‰»s is the strict priority relation of school s over. I. Let qâˆ… = âˆž. ...... Physicians














[image: alt]





Biodiversity hotspots for conservation priorities 

plants criterion (and the habitat threat criterion), it makes the list. Vertebrates serve as ... The endemism data tend to be minimalist for two reasons. One is the lack of ..... congruence; the other two are only one-fifth and one-tenth as big, resp














[image: alt]





Priorities Key and Development.pdf 

academic autonomy, diversity, and unity as well as public and private partnership. ... graduates at masters and doctoral degree levels; 1,500 joint research ...














[image: alt]





[PDF BOOK] Driven by Eternity 

... associated with this account need to be updated Please update your billing details here to continue enjoying your subscription Tabtight professional free when ...














[image: alt]





driven by eternity free pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. driven by ...














[image: alt]





Regulatory Division Priorities - Bourse de MontrÃ©al 

Feb 17, 2017 - The Division's mission is to promote the integrity of exchange-traded ... Participants' compliance and supervision obligations, including those ...














[image: alt]





MMU Strategic Priorities for website.pdf 

Page 1 of 15. MOUNT MANSFIELD UNION SCHOOL DISTRICT POPULATION INFORMATION. Projected Enrollments (2017â€“2019). Projecting student population in a small community is very difficult. The following chart summarizes projected. enrollment of current stu














[image: alt]





Priorities Key and Development.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Priorities Key ...














[image: alt]





MMU Strategic Priorities for website.pdf 

Technical Education. Students Enrolled in Technical Education. # of MMU Students Attending. Tech Centers: School Year. Essex. (CTE). Burlington. (BTC) Total.














[image: alt]





Production Priorities in Dynamic Relationships 

Mar 23, 2018 - Although we model a canonical principal-agent relationship, for the ... in which additional production requires overtime hours from the worker; ...














[image: alt]





The Role of Random Priorities 

Apr 8, 2017 - â€ UniversitÃ© Paris 1 and Paris School of Economics, 106-112 Boulevard de l'Hopital, ... The designer selects a random priority rule, and agents.














[image: alt]





Dopaminergic manipulations and its effects on ... 

Article history: 11. Received 17 October 2013. 12. Revised 29 January 2014. 13. Accepted 10 February 2014. 14. Available online xxxx. 15. Keywords: 16. Huntington's disease ... We therefore sought to examine the dopaminergic system in HD not only in 


























×
Report DRIVEN BY PRIORITIES MANIPULATIONS UNDER ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















