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[00:00] 
 
So as you know, I am going to show some background before. 

So it's just largely a repeat what I said before. 

So the most typical way of assigning students to public school is based on the residents. 

So students are originally sent to schools in their neighborhood which is the case in the US 
and also in probably large part of the world including Korea. 

We mention that why that might be an issue. Why? 

Of course, limited freedom, choices available to parents, the other issue is the sort of the lack 
of fairness in some sense. 
 

Because, you know, choices available to wealthy family can choose where to live, move into 
expensive neighborhood, 

whereas those who are not so wealthy do not enjoy such freedom. 

And that was the motivation that triggered school choice initiative, the idea which is basically 
to expand the set of choices in terms of schools, public schools, available to parents. 
 
And typically what happens is that in a large metropolitan area, you make all the schools 
basically available to all parents. 
 
So in New York city which consists of five large area, and you can basically apply to any 
school in that area. 
 

So it has been applied to many different areas incluing New York city, City of Boston, and 
many other school districts that have adopted some form of school choice. 

 
Now it has been getting quite fashionable all of the world, I mean, so Seoul started its own 
school choice program for the high school level last year. 

In other parts of the world, the same story is basically repeated. 
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So it seems there is a general support for this initiative. 

However, exactly how you implement the school choice program is still not completely settled. 

It has been still debated, because there are, as you see, some tradeoffs associated across 
different ways of running the program. 

And recently, in particular, there are several issues. 

But one of the issues that attracted large attention is this issue about strategy proofness. 

We all know what strategy proofness means in its context. 

But basically the issue had to do with the fact that the mechanism that had been used in 
Boston and New York before 2005 didn't have this property strategy proofness. 

 
We are going to talk about really what kind of problem that we run into without having strategy 
proofness. 

What program then was used? 

Well, mechanism known now as the old Boston mechanism was simply Boston mechanism. 

In fact, this is a sort of type of mechanism that's probably most popular in terms of school 
choice program. 

I think that the program that was used in Korea has a form of a Boston mechanism. 

Something that we will sort of naturally come up with if we are asked to design a mechanism. 

So it's not surprising that this has been most popular. 

Now, how does it work? 

I mean, here is the despcription of the mechanism. 

So to run this program, you need to have strict rankings from both sides just like deffered 
acceptance algorithm. 

You will see the difference later on. 

But the basic input into the mechanism is the same. 

So students rank schools and schools rank students. 

As you know, schools may not have strict rankings of students. 

So what do you do in that case? 

You run a lottery basically. 

So you generally ranking by using lottery. 
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We talk about also different types of lotteries which we probably … 

 
[05:00] 
 
So we touched upon the issue of indifference before. 

I mean, we had one example showing that without differing preferences. 

But let's say that, you know, suppose that you have rankings from both sides. 

How does the mechanism work? 

Again, it's like a multistep mechanism just like deffered acceptance algorithm. 

In fact, the descriptions look very similar except for one very important difference. 

That is that if I am a school in the first round, I am looking at all those students that ranked me 
at the top. 

And then my objective is to try to accommodate, admit as many of them as possible. 

In fact, the number of students that top ranked me, ranked me as a top, is less than my 
capacity. 

Then I will admit all of them. 

If there are more students that ranked me at the top, then I can't accommodate than the 
number of students that top ranked me exceeds my capacity. 
 

Then I will have to ration them, I will have to screen them, reject some of them. 

But the criteria that I will use is my own ranking. 

So far, it looks very similar to deffered acceptance algorithm except for the difference that 
when I admit students, that's a final decision. 
 

So remember what is quite special about deffered acceptance algorithm is that rejection is 
final at its step. 

But acceptance is not final. 

So the students that are admitted at a certain step by a given school may later rejected 

when the school gets better applications from higher ranked students according to the 
school's ranking. 

Here, that's not the case. That's the difference. 

So in some sense, how a student rank a school is very very important. 

In terms of the eventual chance, eventual prospect of the student being admitted by the 
school. 
 

So for instance, if we are talking about two students, student I who ranked school A at the top, 
student J who ranked B at the top. 
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But suppose that school A ranks J over I. 

In a situation like that, suppose school A has a single slot. 

In a situation like that, student I events first of all apply to A, and J doesn't. 

What happens to school A? 

School A looking at the applications of all students, there is only one application. 

And that application is from student I. 

Since I wants it, I am school A, and I wants it, and I want applications that are student is 
acceptable to me. 

So therefore, I will admit him. 

And that's final, which means that even though this guy, let's say, is rejected by his top choice, 
and later try to apply to school A, 

on the deffered acceptance algorithm, that situation will be accepted. 

And I will be then rejected. 

Because J is ranked more favorably by school A over than the I 

So when even though I is initially admitted, that's tentative. 

In the second round, a student who is rejected by another school and applies to the school. 

Now I don't care how this student ranked me. 

So J ranked me at second, I ranked me at top. 

I don't care how they ranked me. 

All I care is how I ranked them. 

According to my ranking, J is ahead of I. 

So I will kick out I, I will then admit J. 

 
[10:00] 
 
That's not what's happened here. 
That's what happens in deffered acceptance algorithm, but in Boston mechanism, that's not 
what happens. 
 

In the Boston mechanism, house status rank a school matters greatly in terms of eventual 
odds of getting into that school. 

So in some sense that we can see that ranking strict schools become very strategic choice. 
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And you will see why it's not surprising that you don't have strategy proofness. 

In other words that you will be very careful about how to rank schools. 

That was just a first step. 

So those who have filled that seats now exit the program. They are removed from the 
program. 

In the second round, there are students who might be rejected. 

Because sort of the oversubscription, overapplication for school in which case some students 
will be rejected. 
 
Those students then reapply to some other schools, the next best school according to their 
ranking. 
 

And those schools as long as they have some seats remaining, they will then consider those 
students who apply in the second step. 

And the same will be applied. 

After X number of seats availabe, you can add, admit X number of students at that step. 

In other words that the process goes on in several round as long as you have seats 
remaining. 
 

But between the two different students who ranked me differently, I will not consider second 
one unless there is a seat left after admitting the first guy. 

That means that how students rank schools is of utmost importance in this case. 

So here is an example about … I mean so it's basically that this is a simple responsive 
example, but you will see the same thing going on. 
 

So often I will be using some matching theory papers often used this squitters to denote 
schools privates. 

This is like preferences on the part of schools, this is preferences on the part of students. 

So they use P and R, P representing a strict preference, R representing a weak preference. 

Those are the sort of typical implication. 

There are four schools, six students. The school A and B have two seats. C and D have each 
one seat. 
 

So these are the rankings by schools of the students and these are the rankings by students 
of the schools. 

What happens in the first round here? 

So this events all apply to their part choice. 

So these are the rankings they submit. 
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I mean another way to think about is that suppose that these are the true rankings and they 
submit the true rankings. 

But they need not be true rankings. 

In other words that if these were the rankings, we are asked what will happen. 

So these three guys apply to A, these three guys apply to C. 

A has two seats, C has one seat. 

So A now look at three students, 1, 2, 3. 

Keeps 1 and 2 permanantly. That's a permanent decision. And reject 3. 

And school C now has one seat, and 4, 5, 6 applied. 

So except 4, reject 5 and 6. 

Now A and 4 … C is gone at that point, they are no longer in play because their seats are all 
filled. 

The acceptance decisions are final. 

And so who are unsigned? B and D are still remaining. 

And in terms of students who are remaining? 3, 5 and 6. 

Now they look at the second choice. 

So 3 applies to D, 5 and 6 apply to A. 

Now A is gone, but still they apply, so they are rejected at that point. 

 
[15:00] 
 
And 3 getting big. 

So 3 is assigned to B. 

5, 6 are still unassigned 

B has one seat remaining. D has one seat remaining. 

And then later after that 5 and 6 applied to B, so B has already one seat assigned to 3. 

Now we are talking about 5 and 6. 

So prefers 5 over 6, 5 is assigned now and B is no longer available. 

And 6 has only one place to go which is the last choice. 
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So this is how it works. 

You can see that how risky it is. 

If this were the truthful preferences, how risky it is to submit truthful ranking. 

In terms of C, I have no chance of getting in. 

Now I am paying a very hefty price for not being strategic in this case. 

Because I am paying very heavy price for not using my bullet if you wish which is top choice 
very carefully. 

If I say truthfully, and I will not get in … C is kind of popular school in some sense. 

So the fact that I am not getting in is not surprising. 

You can't lay better even under deffered acceptance algorithm. 

Because guy 6, even under deffered acceptance algorithm, he will not get in C. 

So in terms of whether to get in C or not, Boston and deffered acceptance algorithm do not 
make a difference. 

The problem comes, the difference arises later. 

The fact that I apply C, top ranked by C meant that I used up the very valuable bullet that I 
had available to me. 

And as a consequence, the second best school ... it would be third best school. 

Now I am ranking a third best. 

Ranking something else as a third best is not very competitive, powerful weapon. 

If I am up against somebody who ranked it as a better choice, and this guy does. 

This guy says this is a second choice, I am saying this is a third choice 

So if I competing against them, I will lose a battle. 

If I have been wise, it will be better for me to simply rank B at the top. 

If I rank B at the top, then I will beaten this guy. 

Even I ranked it as a second best, I would have beaten that guy. 

Because in terms of the B's ranking, ? I would have competed him except that I was not 
careful. 

I didn't rank it correctly. 

The outcome is not stable. 
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So for instance … so if they rank truthfully, we don't necessary get a stable matching. 

So A is assigned to 1. But A ranks 6 at the top. 

6 is assigned to D. And D ranks at the bottom for 6. 

6 prefer to get in A. 

And can see that A and 6 are form of blocking pair. 

Because A prefers 6 over 1 which is the match under this mechanism. 

And 6 prefers A over her match which is it. So it's not stable. 

And also you can see that truthful reporting is not a strategy incentive comparable. 

6 would have done better by ranking, saying A is her top choice. 

 
[20:00] 
 
If 6 has said A was top choice then there were four As. 

And A basically considers all these four people, and 6 ranks at the top for A. 

So if we sort of work out of full information Nash equilibrium, full information game where the 
strategy is what preference to report. 

It can imagine that we don't get necessarily dominance strategy. 

(Student asking) 

So [?21:12 ,,,jet paper,,,] 2003 ran a bunch of experiment. 

And found that eight percent of students do not report truthfully. 

More interesting is they actually ran deffered acceptance algorithm, and found there that some 
percentage of people, maybe ten percent or something like, 
 

the magnitude of student didn't report truthfully even under the deffered acceptance algorithm 
and under the top trading cycle algorithm. 

Even though both of them are strategy proof. 

Now I am not very surprised by that result in fact. 

If you explain to the subjects in a lab, how deffered acceptance algorithm without proving, 
without trading them that they are strategy proof, 
 
how they figure out that they are strategy proof and how they figure out that it is in the best 
interest to be truthful. 
 

In fact, I don't get, I don't understand why they even ran deffered acceptance algorithm 
experiment. 
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This is a sort of an argument, debate that I am having with this people. 

And other experimentalist, actually who run deffered acceptance algorithm in the lab. 

I don’t see there is any point of learning on the experiment with deffered acceptance 
algorithm. 

Because, I mean, you cannot possiblely expect them to understand by just hearing the 
instruction. 

The explanation about how it works, I mean, you don’t' expect them to understand it is a 
strategy proof. 

And you cannot, so that's one problem, right 

And I don’t think that you know, you learn much about did it work by gaining result where by 
some number of students do not report truthfully. 
 
I mean, they have difficult time to understanding how the mechanism works and maynot figure 
out the fact that misstrategy proof,  
 

And then they somehow report untruthfully what do you learn, that is usefull about to your 
word. 

Because you don’t learn it, I think that is useful about your word. 

Because when you actually learn deffered acceptance algorithm which they do now in Boston 
and NewYork city, they tell the parents that it is best interest to tell the truth and they back up 
their claim with a lot of evidence. 

You know, all this academic papers and so on. 

And so therefore, the way they learn the program in the real world, is not the same as the way 
they learn in the same deffered acceptance algorithm in the lab. 
 
But then what about the idea of telling the subjects that it is in the best choice to tell the truth 
and learn the experiment. 
 
Now, what's the point of doing that experiment, it just, you know, the point of experiment could 
be simply to tell, to learn whether that the subject trust the experimentalist. 
 
So I don’t understand that sort of, I'm not convinced of that, the man from learning experiment 
like that. 
 
But more interesting result, there is result is that much more subject of the experiment actually 
reported truthfully on the Boston mechanism, 
 

which is consistantly what we know about the Boston mechanism, which is not named with, it 
is not stragegy proofness.  

And also Boston mechanism lay violate priority with respective reported preferences. 

 
[25:00] 
 
And therefore it is border of  legal action by unsatisfied students and parents. 
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So what we are mean by that the failure of the stability basically, right. 

So I had mentioned before, the stability has very strong fairness implication 

So the stability same as so-called, stability implies no justified envy. 

As you can never lose a seat that you desire to a student, who has lower priority at the school, 
the latter student is assigned that you do. 

I mean just think about it, I mean the case whre the priority by school is given by test scores. 

That can never be a situation if the outcome of matching is stable, that can never be a 
situation where you like school A, better than what you assigned to as school B. 
 

And the end, there is somebody else, he is assigned to school A, which has a lower score, 
then it was score at the school A. 

So if you envy somebody else who is assigned by particular school let's say A,  

It is only because, you had a, your priority at the school is lower the guy who'd been assigned 
to the school. 

Anybody, everybody who got into some department, let’s say, had a higher score than you do. 

That's the only reason you couldn't get in, and you envy those who get in. 

So that means that, that's coming from stability basically, 

Because, the failure of, justiifed envy means what, that means like a blocking pair. 

Okay, justified envy means that I envy somebody and I envy somebody who is assigned to 
school A,  

And then school A rank me, over ahead of the student who has assigned to A. 

That's a case of justified envy. 

And stability means that there is no justified envy. 

And what might be found is that you maynot have stability  

So in this case, students 6 is assigned to B 

And even though, A likes 6 better. 

So think of this ranking as representing test score's ranking. 

A score the best is a test entrance exam as school A. 

And yet, fail to getting 6, in fact by in a school which is worse in his eyes, from his prospective 
than school A 

Even though A like 6 better than more than in terms of test score let's say.  
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So this is an another problem,  

This is something that, this is an equilibrium statement, by the way. 

This is came from a paper by [?28:43] 

It is an empirical paper based on the all Boston data. 

So they sort of studied the matching outcome under the old Boston mechanism,  

And here is sort of theoretical result and then comes with empirical finding 

Theoretical result is that inequilibrium,, 

Nobody should top-rank a school, 

whose capacity is already, I mean so, nobody should top-rank school that is over demanded. 

In the sense that the number of students that top-rank the school,  

So in other words, nobody should second-rank school, that is over demanded ,  

And over demanded means that the number of students top-ranking the school, is equal or 
greater than the number of seats at the school. 
 
 
[30:00] 
 
Now in final, let's say, the school A has a X number of seats, and there are more than X 
number of students top-ranked the school. 

Now it's a really best strategy permit the second ranked school. 

Because I don’t get anything, I am not get in. 

Because, the seat will be,, all the school will only admit the top ranked score students cause 
enough of those guys 

To fill the entire capacity of school A.  

So therefore if I am second ranking it, I am losing competition against those guys who top-
ranked, 

And I have no chance, zero chance of get in the school. 

And all I'm doing is wasting my second rank which would have been useful if I have used it for 
some other school. 
 

So that's the result, and what they found is the 19% of people, almost 20% of people, listed to 
over demanded school as their top two choices. 

Okay so, in about 27%,,, 

Anyway, those are sort of important empirical finding. 
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Now you have to be careful about this statement, as suggesting that, students are I mean, 
participants of this mechanism, all not rational. 

So one way to understand, interpret this result, is that people,are irrational. 

They are not playing the best way they could have played. 

Okay, because, you know, clearly second-ranking a school, that is over-demanded is mainly 
stupid. 

You don’t do it. 

Now the problem is the house know which school is over-demanded or not, you don't know 
that clearly. 

So clearly, you may have an expected school, a certain school, not to be over-demaned and  

you might have used your second ranking. 

Because you thought that you might have some chance of get in those schools with the 
second ranking. 

You may have thought that you know, you don’t need top-ranking to get in to the school. 

So this is in fact, kind of, more claim in my mind. 

And in some sense that the result is sort of suggeted that this game is difficult to play, and 
people end up playing irrationally in hindsight 

But doesn't necessarily sugget that they were irrational ex-ante. 

But still somewhat suggested, it's possible, once you have fail strategy proofness, 

Once the mechanism is not strategic proof, then we have to play everything strategically. 

Ah, and it's not easy to do that. 

Okay, people end up making mistakes. 

That's another problem. 

In fact, it turns out that it will be still pareto efficient if everybody report truly but students do 
not have an incentive to report truthfully. 

The welfare properties are kind of difficult to understand and the other thing is that,  

Nonetheless some education researchers made kind of very obvious mistake by ignoring the 
strategic aspects when they claim something like that this mechanism wants greatly,  

This is perfect, it's great mechanism, why? 

Because, eighty percent of the all students were assigned to the top ranked school. 

Okay so their preference are all fulfilled in the very nice way. 

Because large percentage of the students are assigned to the school that they prefer the 
most.  
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We don’t know that, right? 

The fact that student top ranked the school, doesn't neccesariliy mean that that school 
happens with the best for that students. 

I mean especially, when they play strategically, okay  

So result of strategic play, but they are assigned to what they submit to the top ranked school.  

I mean there is no guarantee that these school are indeed their top choice.  

Mistakes like that. 

But may not you know, you cannot interpret that, you know, this is ranking as representing 
true preferences. 

You've been the strategy making choice. 

Okay, before talking about that, it's so , what kind of strategic behavior should you expect to 
see on the Boston mechanism? 

In particular, you should avoid really popular school. 

If you know that the certain school is very popular, then top ranking that school may not be a 
good idea. 

Because you may not get in the school,  

 
[35:00] 
 
Because that school is very popular, all of the students would top rank that school,  

But then, that's not the problem, 

I mean, you there face the same situation under deffered acceptance algorithm. 

The problem comes in the next round. 

Because you already used up your top ranking. 

So when you rank, a truely popular school, the problem is you may not get into second best 
school. 

means, you could have got into, if you had used your top ranking toward that school. 

So the idea, the optimal strategy could be to avoid real top rank, top popular school. 

But you know, rank, sort of your second best, third best as a top ranking, you know, top 
school. 

That might be a best strategy. 

So there some pair advising group which suggest you know, strategy to play, these round 
strategy they recommended. 

Another strategy they recommend is to you may top rank your best school truthfully, 
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But then include really unpopular school as an insurance. 

It takes, it doesn't work out. 

Those are aspect of strategy. 

It may use anyway the report choice is not strategy proof. 

And that's failure of strategy proofness is really weakness of this mechanism. 

Because, now it's hard to advise parents how to formulate the ranking. 

You don't want the whole program to turn into some sort of game. 

They have to restrategy. 

And second of all, people are different, okay 

The ability to play strategically differed across some people. 

Make people more educated, more sophiciated may play this game better than those people 
who are not so educated. 

So in some sense, it is sort of the raise the fairness, in that sense. 

And plans this 20 percent of people that be dropped by who turned out to be ex post irrational, 
I mean maybe there is issue like they involved as well. 
 
So in some sense, this is sort of drawbacks, so there is reason not to rely on Boston 
mechanism from this perspective. 
 

But then, to understand what really truly happens in the Boston mechanism, we have to 
analyze equilibrium. 

If top, your truthful ranking is not an equilibrium strategy, then what is equilibrium strategy? 

Well, it's difficult to analyze equilibrium where there is no strategy proofness. 

Because, there is sort of, number of different issues involved, in terms of how to model begin. 

Because, one way to model the game is a complete information game where everybody 
knows everybody else's preferences 

And everybody else's priorities as different schools, okay 

And then, sort of think about you know, mutual best responses. 

That doesn't make very realistic description on what's going on. 

So more realistic model would be Beysian model way you know your preferences and you 
know your priorities as different schools. 
 

What priority standing you have, you may not know exactly way you rank relative to others but 
you have some ideas. 
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But you don't know anything about the others. 

You may have some ideas about underlined the descriptions on, 

But, you may not know what's the more than that. 

So that would be a more realistic description, descript model of the real world. 

Problem is that the Beysian model is really difficult to analyze, complicated game like that. 

So the only result that is available is based on the full information analysis 

And this is the result one says it is the set of equilibrium outcome coincide the set of stable 
matching on the true preferences 

In the end, if you analyze the full information as an equilibrium, you do get stability at the end, 
okay? 
 

So the analysis is not quite easy, so fix and equilibrium strategy and suppose that the 
resulting match is not stable. 

So I am going to show, first of all that for any equilibrium strategy will entail a stable matching. 

And to show that, I am supposing that there is not the case first of all. 

And with an idea, driving contradiction at the end. 

Clearly, you must be individually rational, because you not want to rank anything that is not 
acceptable. 

 
[40:00] 
 
So that's not a problem. 
So  the only posibility that boys, that might be a blocking pair, in other words there is a 
student S and school C, that may form blocking pair. 
 
So in other words, such that student S likes C, more than what is assigned which could be 
either someone school were unassignment,  
 

And at the same that the school C likes this student over some other student that has taken a 
seat from the school  or that is empty seat there. 

That's another posibility. 

Either way, there could be a blocking pair. 

In that case, suppose that S deviate by choosing a different preference, submitting a different 
preference, which basically put C as a top choice. 

Then what happens? 

What are the facts that this is blocking pair means that C like that student more than other 
students. 

Okay, according to the C's priority. 
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So this student will definitely get in that school. 

What does that mean? 

What this means is that given this assumption, there is a profitable deviation in this game. 

So therefore that's the proof. 

So any matching resulting from any full information as an equilibrium must be stable reletive to 
true preference. 

[Student speaking] 

School hasn't changed anything right? 

And here, the other thing is that when you talk about school choice, we don't include schools 
as strategy players. 

Okay, so school's priority, schools are kind of honest if you will. 

So the only players are, so which is why we don't, these are all students actually. 

There's no students involved here. 

It's sort of mechanism plays out of differently in the dynamic process. 

But in fact, the only thing that they do is submit the ranking. 

Now, fix a stable matching mu, I am going to show that, give me any stable matching,  

I will come up with a profiled strategy that support that matching as an equilibrium outcome. 

So here, what I shown is that give me any equilibrium, the resulting must be stable. 

Give me any stable matching here I can support that there's an equilibrium outcome. 

And which is very simple there is that everybody ranks the match as a top choice, that only 
choice 

Very very equilibrium strategy. 

Because, there is no illiteral deviation on the problem, any student. 

Because, if I deviate, and hope to do better, okay, let's say, if I like c better than my match, 

for the deviation to be profitable, I like C more than my match. 

When I deviate to, let's say to, put C at the top of my choice, that could be one deviation. 

But then, whenever that's the case, the fact that new stable is just that C doesn't like me over 
the current match of C. 

In fact, C likes you know, each current match, ahead of me. 
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So therefore, [?44:1] school or I see school, you know, prefers every student in the, 

There is match to C to me. 

Therefore in that case, even if S, the student here, put C as top choice, but not get in. 

So there is no profitable deviation 

So far, based on this analysis, if you sort of take this result as a face value, I mean, I told you 
about all the issues about this analysis, unrealistic. 

Because, it requires unrealitic mount of information, right, 

it requires on the earth amount of information, right? 

in priority each student know not only his preferences and his own priorities. 

here it requires, it should have to know the preferences of everybody else and their priorities 
at different school, okey, just impossible. 

 
[45:00] 
 
and also especially, I mean, I haven't gotten there. 

but suppose that the rankings by schools I given by lotteries. 

and lotteries are not drawn until after students submit their own ranking. 

so how can we possibly know the realization lottery that is not been drawn, right? 

but with all the problems still, this is only sort of you know game in the town in a sense that is 
the only sort of clear cut result. 

if you take this result that is face value, there is clear reason to prefere deffered acceptance 
algorithm. 

students proposing deffered acceptance algorithm over boston machanism. 

why? 

I mean a side from the issue of strategy proofness. 

deffered acceptance is strategy proof whereas boston is not. 

I mean the fact that you know there is an equilibrium outcome as nothing to do with strategy 
proofness. 

strategy proofness means that must dominance strategy. 

there is no dominance strategy for student, okey, of telling them the truth, of playing in any 
particular way, okey, just strategy game. 

there is no dominance strategy of any kind. 

that's one reason to like deffered acceptance algorithm over boston. 
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because deffered acceptance algorithm and strategy proofness straight forward for parents to 
play the game. 

the all that, the all that need to do is that to play to submite truthful rankings. 

there is second reason to like deffered acceptance algorithm over boston, the second reason 
being having to do with a welfare of students. 

now if you believe in this story, this outcome, what you get is A stable matching, okey? 

whereas we know if you play if use the students proposing deffered acceptance algorithm, 
what you get is the best stable matching from the first prospective of students. 

in fact, that's in a sense of pareto dominating, okey, any stable matching. 

so from at least from the weak sets, okey, deffered acceptance algorithm is better than this, 
okey/. 

because here we get just some stable matching, there you get the stable matching. 

that is a second reason that I proved in the first class. 

of course, that the best stable matching can support the equilibrium here as well but you may 
not be , right, even if you believe in the story. 
 
so what happens was in 2005, this people, you know the name whose names I already 
mentioned few times have advised with school system. 
 

and boston to switch from the old boston machanism to student proposing deffered 
acceptance algorithm, okey? 

in fact they intended initially to the only goals are strategy proofness. 

so in fact they had two recommendations. 

so if you look at the.. 

now a class paper if you will, by [48:28] 2005, 2003 I think, right. 

right, so that's a, that could be an issue if you allows colleges to rate students based on the 
old preferences. 

there are two recommendations. 

they recognize the problem of boston machanism. 

and they suggested as an alternative which is strategy proof, two machanism. 

one is student proposing deffered acceptance algorithm which we know how it works. 

and the other is top trading cycles, okey, which is bery similar to the top trading cycles that we 
talked about simple multification, okey? 

and so before talking about that like I said, it has no justified ending. 

the stability I mean, there is no, in some sense you don't have any particular reason to desire 
stability in the school choice context. 
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whereas I mean like baseball on the fact that you don't have stable matching, you know the 
machanism will not be stable. 
 

and some participants playing sort of out side system, the machanism and you know tries to 
match the outside system. 

there is no problem like that. 

because this school system has free control of how to seats assigned, okey? 

so there is no side deals, a negotiation that may take place outside system. 

that's not the issue. 

the issue is that once you [49:58] lose you know justified envy that may justified envy. 

 
[50:00] 
 
because you see that's a problem. 

because some parents may be upset, right? 

if you have your kid couldn't go to [50:10], eventhough you know he has done, could have 
gotten, because the matter of th cutline, you will be upset, right? 
 

so I mean in some sense, now I mean, we think of in terms of the what happens in collegs 
admissions in the country. 

now we have surprised by the episode of justified ending. 

it's kind of take that as granted. 

because you know, how can the system is support back to eliminate justified envy. 

you know it's kind of you live in that and you are used to. 

but if you imagine what could have happens if you have switched to centralized admissions 
even had college the other. 
 
and you the other something like deffered acceptance algorithm, you could eliminate, you 
could eliminate all justified envy. 
 

I mean you could not have you know, you can eliminate this parent getting upset about their 
kids not being able to go to school. 

but they deserve based on their scores, okey? 

this is remarkable thing. 

I don't think male in parents know about this in fact. 

I mean I have think that they know that there is a way to fix all the problems. 
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so I'm trying to push forward the side year of even centralized college admissions to fix this 
problem. 

that I know problem that you will the end of being able to fix as well. 

but you know, I'm not going to get into that issue today. 

but so eliminate, that's a consequense, that's a significance of kind of stabilities. 

but about top trading cycle. 

so talk about, let it first describe how it works. 

[Student speaking] 

right, so that's a, that could be an issue if you allows colleges to rate students based on the 
old preferences. 

but suppose that the rankings are dominated. 

I think.. In many cases, college is rankings students given by the scores. 

it's it's given by verified information essentially. 

so I mean if there is nationalized test if you follow that scores, there is no rule for colleges to 
do anything in terms of you know strategically prior prizing students. 

so tin that sense, I don't think that's real issue. 

in any case. 

so here is I mean, very long describtion how top trading cycle works in this context. 

but this is essentially same thing as the version of top trading cycle that I describe when I 
talked about the case where some houses are own and some houses are not own, okey? 

so it's a same problem here is how it works. 

so there is a, we're some sort of counter that keeps track of how many seats available at each 
step. 
 

so initially the counter is a set equal to the total number of seats available everything in the 
school. 

there's a counter there. 

and then each students points to here favorite school and each school point to the students 
with a higest priority. 

so we imagining a situation again that each school has a strict rankings of all students, okey? 

as student rank points to the best school in terms of her ranking. 

at school points to the best student in terms of the school's ranking, okey? 
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so I rank A, A ranks J as top, okey, J ranks B as top and B ranks I as a top. 

that's a possibility, okey? 

once we have a, if you do this, okey, you have at least one cycle and no individual or agent is 
in involved in more than one cycle. 

you cannot have, you don't have something like this, okey? 

because for each person, there is only one top school, okey? 

so they not be a, there is no another cycle like that. 

we cannot have it. 

same thing for school. 

because school ranks only one student at a time, okey? 

once you have that then A is, I is assigned to A, I is assigned to B, oeky, assgine in terms of 
student's welfare. 

and then we remove I and J. 

and then you reduce the number of seats available as A and B by one. 

we'll just a counter, okey? 

 
[55:00] 
 
and then in terms of school's ranking, of course that we have to remove the names of these 
people who already assigned, okey? 

so the whoever is top choice, top rank at a given school changes, right? 

somebody moves up essentially because some of these guys are assigned. 

in a second step, you keep doing the same thing right? 

remainging students is point to a school, that's best for her or him. 

and then each school point to the best student in terms of the schools ranking. 

and then from a cycle and clear the cycle in this way. 

and that's exactly what it is. 

and the machanism is essentially same. 

and every property you know a property we described trivially carry over to this version of top 
trading cycle. 
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so deffered acceptance algorithm we know is stable meaning involve to no justified envy 
strategy proof. 

but we know it is not strategy proof, it's not pareto efficient from the perspective of student. 

now, when, whenever I talked a pareto efficiency we have to very careful about whose welfare 
we care about. 
 
we know deffered acceptance algorithm is pareto efficient if you take into concentration the 
welfare of both sides. 
 

but the school choice problem is different in that we care about the welfare of only students, 
not of the schools, okey? 

so we're talking about lack of one side, one side pareto efficiency, efficient, efficiency result. 

so you remember if you go, you can go, you can go back to maybe the first class lecture, slide 
where we establish weak pareto efficiency, weak efficiency reuslt, one side weak pareto 
efficiency result. 
 
showing that there is no individual rational alternative matching that is strictly better for all the 
men, if you just focus on one side, okey? 
 

but then I gave you an example showing that we can still find that a situation we can find the 
alternative matching which is individual rational and pareto dominate, the original matching. 

when those who are not matching turns out to be the man optimal stable matching. 

man optimal matching can be pareto improved upon by another matching, okey, in terms of 
the men's welfare. 

there is no individual rational matching that makes everybody strictly better off. 

that there is alternative matching. 

that is a weakly better for all men and strictly for some men, okey? 

so that's a, that also that was the point of example as exactly what I'm saying that. 

I'll give you another example. 

actually I repeat the same ecample in the next slide. 

anyway, that's keep TTC we know, if you treat schools as objects here, right? 

and so therefore what is college you know in the assignment problem which is an matching of 
agent to object. 

and there the welfare that we just care about the agent welfare obviously. 

we don't care of the welfare of the objects. 

and there we already known the TTC is pareto efficient. 

so there is pareto efficient from students of perspective. 
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so what a DDA, DAA fail step, TTC does have step which is pareto efficiency. 

but you seen that it is not a stable, okey. 

so but, it is strategy proof. 

both machanisms are strategy proof, okey? 

but that is traded off, right. 

here its scores that are in terms of fairness, namely stability but worse in terms of pareto 
efficiency. 

this does better pareto efficiency but worse in terms of fairness, okey? 

so I'm gonna show you make this, illustrate this point. 

but just give you what happen that a city of boston 

they switch to the DDA, okey? 

they considered both options but optied to, optied for deffered acceptance algorithm. 

and New York city also the new machanism the adopted hapiness actually deffered 
acceptance algorithm. 

the old machanism was not in boston. 

it's little bit like a decentralized matching where you may get admitted to multiple you know, 
you may multiple schools. 

and at the end of the day, you may choose optimal, okey? 

so wasting therefore all other admissions. 

selecte decentralized matching which is actually problematic. 

because at the end of the day, you need only one admission, okey? 

so all the other admissions that you turn down means somebody else could have gotten those 
admissions you didn't get them, right, in some sense. 
 
 
[60:00] 
 
so there are problems decentralized matching which I think it's a problem with college 
admissions in this country as well as in many other countries which we can eliminate by 
adopting a centralizing. 

okey, so here is an example. 

this is a repeat of the same example as before, okey? 

so here are the school's rankings that are specifically IDK specifically ABC, okey 
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you see this particular pattern of priorities. 

you will sort of take a deeper look at later, okey? 

some pattern is responsible for the result that we have. 

namely, but I will talk about it little bit later. 

now if you run DA what happens? 

so let's do this do this A, B, C, J, K applies to A and I applies to B, okey? 

and A look at J, K, prefers J of K, K gets rejected. 

and then K turns down and then now apply to B, okey? 

now B has two choices. 

that's one seats for each school by the way. 

and then I turns down, now applies to A, okey? 

A now has over subscriptions. 

A now compare between I and J, prefers I rejects J, okey? 

now J applies to B because that's the second choice. 

now B looks at K, I, J, I mean, look at K and J, prefers K, rejects J. 

and J finally has no place but C to apply to. 

and many does and J gets C. 

that's the result, right? 

but suppose that's who is the another matching, okey? 

so C that's a same. 

so I and J assign to same school in both cases, C, right? 

but then I and K assign to two differen places. 

here A and K to B, I is assign to B to B, K is assign to A. 

so look at I and K, right? 

their top choices are B and A, okey? 
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I's top choices is B, K's top choice is A, right? 

and they get here second of choices, okey? 

so we can see that areto dominates that, okey? 

they'll be better off if they swap their choices essentially, okey? 

so this is, this is pareto dominates that no only that this is actually pareto efficient from the 
student prospective, okey? 

so this is related to the weak pareto optimality result, okey? 

weak pareto optimality result says basically that there is no alternative matching optimal, 
student optimal matching, okey? 
 

there is uniformly better strictly for all students than student optimal, student optimal matching, 
okey? 

here I and K strictly better off. 

J is not, okey? 

so this is still consistent with weak pareto optimality result. 

and this is actually precise same example as the pareto domination example that we have, 
okey? 

so this is exactly repeat that what we have. 

I label a little bit diefferently. 

but they are the same. 

now suppose run TTC what is happen in this case. 

so let's look at student I. 

I points to B, okey? 

now go to B, B points to K. 

 
[65:00] 
 
now go to K, K points to A. 

now go to A, A points to I, okey? 

so A is, I is assigned to B. 

K is assigned to A, okey? right? 

and then who is left? 
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J and C, okey? 

so and in the process, you have to get rid of I and K in their list, okey? 

so J is now top choice or C. 

and then J, now we have to get rid of those this school that I bond A and B. 

and C is top choice essentially. 

the second step, what happens? 

J points to C and C points to J. 

that's the second cycle, that will be ex.... 

at the end of day you got AB, IB. 

I mean we sort of often denote matching I this way. 

alternatice denote know is that. 

you know write down in this way, IB and KA and JC, okey? 

so that's exactly the same as before, okey? 

so not surprising, imean so not surprising this pareto efficient, okey? 

but this is not stable, okey? 

this is not stable. 

because C got here. 

no, J got here is assigned to her wors choice, right? 

now who likes J? 

yeah, I mean this guy you know likes J. 

yeah so yeah, A kind of, we can see that A, J and A will be a blocking pair. 

J obviously prefers A. 

A prefers J over K. 

and right, and K is assigned to A here, okey? 

J,A forms a blocking pair 
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So, who will find unfair here? If these are all scores, entrance test score. 

So, here, J will be very upset. Okay? 

Because, A, he score better at school A. A's test. And yet, somebody who did works at school 
K 

got into the school A. Okay? He couldn't. He got into worse school. Okay? 

So, you can think of this as justify identity. So, J and this K justifiably in this case. 

So, here is trade of between efficiency and fairness. Okay? 

This starts better in terms of fairness. Nobody is upset here. Nobody has any justifiable calls 

for question in the outcome here. But it's not pareto efficient. Okay? Here is not fair but, it's 
pareto efficient. Okay? 

Why this doesn't end up being unfair? Why? Because he didn't get in A. Okay? 

Somebody worse from perspect of A got in A instead of him. Okay?  

Because, somebody who is better at A than him traded the priority to somebody worse. Who 
is that guy? I. 
 
I score very well on the A. Okay? The reason that he didn't get in A is because I who has very 
high priority 
 

traded that priority to somebody who has really low priority in each change for B. Okay?  

Because B, he is not so favor but, he actually prefers B. Okay? But who is really doing well at 
B? It is K. Okay? 
 

So, this guys actually traded their priorities. Which is why you may end up getting instability. 
  

Okay. So, you hear me looking at the clock. So, let me take a break, 3 minutes break and 
come back. Okay? 

 


