


[bookmark: _ajdodwkyw0uv]Lecture 7: The Causal Effect of Colleges
Professor Raj Chetty, Harvard University

[bookmark: _4076v9irgkqc][bookmark: _ot8fngrx03zh]1. Causal Effects of Colleges
· [bookmark: _tcugt9x7vk0u][bookmark: _sz0wvktnuqz5]What fraction of the earnings variation across colleges that is due to causal effects as opposed to selection? 
· Only selection: students who come to Harvard are a very highly selected group of people and they presumably would have done quite well even if they had gone to college somewhere else.
· Reducing segregation across colleges through changes in admissions rules would have no impact on economic mobility.
· [bookmark: _u4i6sgyjn6ds]Causal effect: value added from attending Harvard; going to Harvard changes your earnings relative to going to your local state school.
· [bookmark: _k1vwg7nygddi]Changes in admission policies could have a big impact on mobility.
[bookmark: _ksf7td63yvjf]2. Estimating the Causal Effects of Colleges
· [bookmark: _yycja8mqsric]Ideal experiment to estimate this causal effect: randomly assign kids to all of the different colleges in the U.S. and compare their earnings at age 30. 
· [bookmark: _i9nn1wl2omoq]Instead: quasi-experimental design that effectively allocates comparable students to different colleges.
· We need to find some source of variation that allows quasi-random allocation of students across colleges, to compare students at college A to college B. 
· 3,000 colleges in the U.S., 3,000 different causal effects. 
· Ideal: 3,000 different experiments comparing college A to college B, college B to college C…
[bookmark: _bszsgmj7w7tr]3. Regression Discontinuity Methods
· [bookmark: _r5r0b64jxmj]In this paper by Seth Zimmerman, he estimates the causal effects of Florida International University (FIU) by exploiting admissions cutoffs. 
[bookmark: _c97kwlfjzm3h]4. Zimmerman Study
· [bookmark: _hvl97ts3iaq1]Zimmerman compares students just above, and just below, the state-level GPA cutoff for admission to the Florida State University system. 
· [bookmark: _GoBack]Depends upon your SAT score, and then the GPA that you need, in order to get into FIU (lowest-ranked four-year state college in Florida).
· Lots of students with SAT scores slightly below 970. Then think about the student who also has a GPA of 2.99: by this rule, this student is not going to get in, but a student with a GPA of 3.01 will get in. 
· Exploit this variation to identify the causal effect of attending FIU.
[bookmark: _y77bqrjppkfv]
[bookmark: _csn5ewz4piy4][image: ]
[bookmark: _c0eduaxhf92y][bookmark: _q9gww2458dql][image: ]
· Graph on the left: the horizontal axis is how far away your GPA is from the cutoff that's relevant for you, given your SAT score. 
· If your SAT score was below 970, then zero corresponds to 3.0.
· The vertical access is plotting what fraction of kids get admitted to FIU. 
· [bookmark: _jw8gqdbb3v5r][bookmark: _cje5dtjxnmi9]Big jump in adherence with the rule right at the cutoff. Not from zero to 100%—they're not mechanically following this rule.
· [bookmark: _fzi8u4isk8k]Your odds of getting into FIU are 23 percentage points higher if your GPA happens to be 3.01, rather than 2.99.
· Graph on right: we care about actually attending, not just getting in. 
· The cutoff actually affects who shows up at FIU, not just the admission margins. 
· [bookmark: _asnvoar31f8y]The people on the right of the cutoff are 10 percentage points more likely to attend FIU than the people just to the left of the cutoff.
· Those with a GPA just above the cutoff are the treatment group in an experiment, they got the FIU treatment. Those just below the GPA cutoff are the control group, the people who did not get into FIU. 
· The control group typically ends up attending a two-year community college in Florida. The experiment is attending a four-year state university, rather than a two-year community college.
· [bookmark: _4dwobm8sygn3][bookmark: _ojqofugg82g]Compare the earnings outcomes of the kids who ended up just above the cutoff (GPA of 3.01), versus the earnings outcomes of the kids who ended up just below the cutoff (GPA of 2.99). 
· Quasi-experiments require an identification assumption that allows you to estimate causal effects. 
· The assumption must make your quasi-experiment as good as an experiment. 
· Key identification assumption for regression discontinuity: all other determinants of earnings are balanced (comparable) on either side of the cutoff. 
· [bookmark: _pqozhfebppqa]People in the control group are comparable to the people in the treatment group. An experiment guarantees that by randomization. Here we're going to make an assumption that the people with a GPA of 2.99 are pretty similar to the people with a GPA of 3.01. 
· Suppose we make the assumption that those two sets of people are comparable in terms of overall merit, it's just by chance you ended up with a GPA that was a bit lower than someone else. 
· Then any jump in earnings, at the threshold, when we cross from 2.99 to 3.01, has to be due to the discrete jump of the chance of attending FIU instead of a community college.
· We can attribute it to the causal effect of attending FIU instead of a community college. 
· [bookmark: _yqctp1ecqso5]Plausible assumption because the admissions threshold was not widely publicized. 
· If the cutoffs were well-publicized, you might worry that the students just above the cutoff would be different from those just below the cutoff because there's a strong incentive if you want to get into the university to try to do something to get your GPA just over 3.0. 
· [bookmark: _sd6j5cfmmjhe]The students who managed to do that maybe have put in a little bit of extra effort, or they came from a certain school where their guidance counselor helped them figure out how to get over the threshold. This is manipulation of the running variable that is creating this regression discontinuity.
· Evaluate the validity of the assumption: make sure the observable characteristics that you can see in the data, students' characteristics, look relatively similar on both sides of the cutoffs. 
[bookmark: _sgm3xjnfd0ud][image: ]
[bookmark: _iujq0n2f9y6j]
· [bookmark: _pghnntfk8un4]Plot the fraction of students who are black around the same admissions cutoff: that number hovers around 30%, both for the students who are just below the cutoff and just above the cutoff. 
· [bookmark: _1gshnfaq5k36]If we saw a huge difference here on the left and the right, we don't have a valid experiment; basically, we wouldn't be comparing similar people on the left and the right. 
· [bookmark: _jwsd7sc2nyhc][bookmark: _2g8fqgrvccfa]Gender also looks relatively similar. 

[image: ]

· [bookmark: _8vgeo86v3v4e]Treatment effect of attending FIU: plot mean quarterly earnings around that cutoff. 
· Administrative data on earnings of students who previously either attended FIU or didn't. Plot earnings now around the GPA cutoff, eight to 14 years after you graduated from high school. 
· Clear jump in earnings, to the right of the cutoff, relative to the left. The people to the right had a significantly higher chance of attending FIU than the people to the left. Because we assume these people are comparable on other dimensions, we can attribute the $372 jump in earnings at that point to the causal effect of attending FIU instead of your local community college. 
· That's the regression discontinuity method: plot the outcomes, versus the variable of interest, and then look for a jump at the relevant cutoff. 
[bookmark: _jhs3gbus5lf9]5. Causal Effects of Colleges
· Use earnings controlling for SAT scores, and parent income, as an estimate of each college's causal effect. 
· Infeasible to do a random or quasi-random assignment at every college; instead, take a set of kids who have the same SAT scores and parent income. Find a set of kids who have those characteristics at Harvard and a set of kids who have those characteristics at the University of Michigan. Attribute any difference in earnings on average, between those two sets of kids, to the causal effect of attending Harvard instead of attending Michigan. 
· Using SAT scores and parent income to control for selection, or differences in student background, works perfectly if the only dimension on which colleges are actually selecting students is based on SAT scores and parent income. 
· Compare SAT/parent income control method to the quasi-experimental estimates you get at FIU: similar results.
· There is some scope to increase low and middle-income shares at highly selective colleges by admitting and enrolling more high-achieving, lower-income students.
· It could be because they're not applying, they're not getting in, or they're not choosing to enroll because of the cost. 
· Lower application rates of well-qualified low-income students (undermatching). 

[image: ]
· Cost of college: the red bars are the sticker prices. For a kid from a low-income family the cost that you'd actually face, taking financial aid into account, is shown by the blue bar, which is lower than the cost of going to some of the less competitive schools. At top colleges, cost by itself doesn't seem like the key barrier. 
· Lack of information or support in the application process for low-income students seems more plausible. 
6. University of Michigan HAIL Experiment
· Sue Dynarski and peers test this information hypothesis by running an experiment at the University of Michigan (UofM). 
· High-achieving students: GPA above 3.3 and an SAT score above 1100.
· Low-income families: kids growing up in families that have an income below about $50,000 a year.
· Administrative data from schools of every student in Michigan. 
· Proxy for low-income families: eligibility for a free or reduced-price lunch. 
· Assign 50% of those students, randomly, to receive a treatment of additional information and support to apply to the UofM. 
· Brochures saying you can attend with free tuition. Everybody was eligible given their income cutoffs. But they're making that very clear. Waiving fees that are often deterrents to applying. Informing them the FAFSA is free. 
· Reach out to both students and parents with personalized mailing. 
· Controlled treatment comparisons: 67% of the students in the treatment group applied to the University of Michigan, only 26% of the students in the control group did. 
· 32% of the students in the treatment group got into the UofM; 15% in the control group. 27% of the students in the treatment group are currently attending the UofM; 12% of the students in the control group are. 
· With simple, low-cost mailing, they increased the fraction of highly qualified students who attend the UofM, by about 15 percentage points, doubling the rate of attending the UofM in this group.
· Students continue to attend the UofM two years after the experimental intervention. 
· Many of these students would have attended community colleges had they not attended the UofM.
· Removing cost and informational barriers, for high-achieving, low-income students can increase their access to highly selective colleges appreciably. 
· By itself, this is not the solution. Starting from a pool of 2,000 students, you're increasing the fraction of students who attend the UofM by about 15%, or 300 extra students per year. This will not alone desegregate the higher education system.
· Even if you hypothetically eliminated all barriers, and had pure SAT-based applications and admission, that would not change low-income shares appreciably, especially at elite colleges. 
7. Class-Based Affirmative Action
· Affirmative action for kids from low-income families by giving them an SAT test score boost. Then, replicate what we did under SAT-based admissions. 
· Choosing the SAT score boost: legacy students get approximately a 170-point boost in terms of their SAT scores when they apply to college. 
· Schools are not literally adding 170 points to your SAT score. If you look at the admissions rates of students and look at how much your odds of getting in go up if your parents attended Harvard, the impact that that has on your probability of getting in is equivalent to the impact of having an additional 170 points on your SAT. 
[image: ]
· The actual fraction of low-income students at Ivy Plus institutions is about 3.5%: shifting to SAT-based admissions hardly changes that. If you did class-based affirmative action, then replicated the same SAT-based admissions policy that we looked at before, you would completely desegregate the higher education system in the U.S., meaning you would have as many low-income kids at Harvard as you do at selective colleges; in fact, you would have slightly more at some colleges. 
· The higher education system would basically have a uniform income distribution across all colleges. 
· Class-based affirmative action of a magnitude comparable to the implicit boost given to legacy students at present would have very significant impacts on segregation in the higher education systems. 
· Admitting students with slightly weaker qualifications from lower-income backgrounds and that could potentially reduce selectivity and average student performance. 
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Parental Income Distributions Under Alternative Admissions Rules
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Florida State University System Admissions Rules

Fraction of

SAT Required GPA Marginal Applicants
1140 2.0 .00
1110 2.1 .00
1090 2.2 .00
1060 2.3 .00
1030 2.4 .01
1010 2.5 .01
1000 2.6 .01
990 2.7 .01
980 2.8 .02
970 2.9 .02
<970 3.0 73
Did not take 3.0 .19

Source.—Florida Administrative Rule 6C-6.002.

Note.—Sample: marginal applicants are defined as all FIU applicants with FIU-
computed GPAs within .3 grade points of their individual-specific cutoff GPA,
computed using SAT scores. N = 6,542.

Source: Zimmerman (2014)
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Florida International University Admissions and Attendance Rates
Around FIU GPA Admissions Cutoffs
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