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Abstract 

Recent research has identified the extent to which students forego attendance at selective higher 

education institutions in line with their academic qualifications in favor of attending open-access 

institutions or not enrolling anywhere (“undermatching”).  However, evidence of the prevalence 

of this pattern so far outweighs evidence of its consequences for students.  This study extends the 

literature on match quality in college admissions by adopting common measures of institutional 

quality and a recognized approach to characterizing match, then introducing data on outcomes. 

Results suggest a lower likelihood of bachelor’s degree completion for students starting at two-

year and nonselective four-year colleges and universities, and mixed evidence suggests lower 

initial earnings for students who undermatched.   

 

Keywords: educational economics, human capital, college match, undermatch, returns to 
education, postsecondary education 
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1. Introduction 

Attainment of a four-year bachelor’s degree in the United States is associated with a wide 

range of favorable outcomes later in life, including better economic outcomes (higher earnings, 

higher labor force participation, and more tax contributions), better health outcomes (more 

exercise and lower rates of smoking), and higher rates of voting (Ma, Pender, & Welch, 2016).  

At the same time, males’ earnings exceed females’ earnings and Whites’ earnings exceed 

Blacks’ and Hispanics’ earnings at the same levels of educational attainment, and Whites have 

higher rates of college entry and bachelor’s degree completion than Blacks and Hispanics (Ma, 

Pender, & Welch, 2016).  Evidence suggests that all students, and in particular minority students 

and students from lower-income households, benefit from attending four-year colleges and 

universities, especially more-selective four-year colleges and universities, but this would seem to 

be especially true for students who are already qualified to attend and likely to succeed in these 

institutions (Alon & Tienda, 2005; Melguizo, 2008).  Recent research suggests that not all 

students who are qualified to attend and likely to succeed in these institutions choose to enroll, 

and that enrollment rates are lower for students from minority racial backgrounds, students from 

lower-income households, and first-generation students, even when students have similar 

academic qualifications (Ma, Pender, & Welch, 2016). 

The earliest work on comparison of students’ qualifications and their enrollment 

decisions, in the Chicago Public Schools, found that 62 percent of high school seniors in 2005 

attended less selective institutions than they might have been able to attend given their 

qualifications – or undermatched – and that Latino students had the highest rate of undermatch 

(Roderick et al., 2008).  Research on the 1999 cohort of seniors in North Carolina found a 43 

percent undermatch rate, with undermatch more common for Black students (and Black women 
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in particular), first-generation students, and students in the bottom quartile of family income 

(Bowen, Chingos, & McPherson, 2009).  Using nationally representative data from the 

Education Longitudinal Study (ELS:2002) for students who graduated high school in 2004 and 

entered college by 2006, Smith, Pender, and Howell (2013) estimated a 41 percent national 

undermatch rate and found that White students, students with lower socioeconomic status, and 

rural students had higher undermatch rates (Koricich, Chen, & Hughes, in press).  Belasco and 

Trivette (2015) found a lower rate of undermatch using the same ELS:2002 dataset (27.8 

percent) and a different characterization of match and found, in particular, an undermatch rate of 

86.4 percent for socioeconomically disadvantaged (low-SES) students in rural high schools who 

were presumed eligible to attend the most-selective colleges and universities.  Dillon and Smith 

(2017) found a more even distribution of match quality using data from the 1997 National 

Longitudinal Survey of Youth (NLSY97), with 9.7 percent of enrollments characterized by low-

ability students at high-quality colleges and 13.4 percent of enrollments characterized by high-

ability students at low-quality colleges, without accounting for high-ability students who did not 

enroll at all. In sum, different authors have investigated the prevalence of undermatch with 

different definitions and different datasets but have found this to be an issue for many students, 

particularly for students from minority racial groups, first-generation students, and students with 

lower household income.  

Moving forward from this evidence about the prevalence of undermatch and research on 

reasons students have for undermatching, there are some promising interventions to influence 

students’ decisions in the college-going process. For example, Hoxby and Turner (2014) found 

that a low-cost informational intervention with application fee waivers for low-income and high-

achieving students could influence students to apply to a larger set of institutions and eventually 
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enroll at more academically competitive institutions.  Hurwitz et al. (2017) found that an increase 

in the number of free SAT score reports available to low-income students induced both an 

increase in college enrollment and bachelor’s degree completion within six years.  However, 

there is more known so far about the prevalence of these match patterns than about their 

consequences for students’ outcomes.  According to the authors of Crossing the Finish Line, “It 

would be highly desirable to know how differences in college enrollment and graduation rates 

translated into differences in later-life outcomes, such as earning advanced degrees, having 

different lifetime earnings profiles, [and] feeling more or less satisfied with the contribution one 

is making to society” (Bowen et al., 2009, p. 109).   

A difficulty in understanding the relationship between college enrollment patterns and 

later outcomes is that measurements of the effect of attendance at selective institutions may be 

obscured by aspects of the selection process.  Specifically, observable student characteristics like 

grades and test scores increase the likelihood a student will be admitted to a selective institution, 

but unobservable (to the researcher but less so to the institution) characteristics like ambition and 

motivation also increase the likelihood of admission and may be positively correlated with 

degree completion or future earnings (Dale & Krueger, 2002).  If these unobservable 

characteristics are left out of a model of outcomes and positively correlated with those outcomes, 

estimates of the importance of college quality or selectivity will be overstated.  To address this, 

researchers have employed a number of different research designs, including featuring a sample 

of twins, using multiple equations, controlling for an extensive set of observable characteristics, 

using propensity score matching, and using instrumental variables (Behrman, Rosenzweig, & 

Taubman, 1996; Brewer, Eide, & Ehrenberg, 1999; Monks, 2000; Black & Smith, 2004; Black & 

Smith, 2006).  Another approach employed a matched sampling technique through which the 
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researchers grouped students who were accepted to and rejected by similar institutions, relying 

on admissions’ officers decisions to limit unobserved differences among students with the same 

admissions results, and a model based on the assumption that students know their own 

unobserved capacity and reveal something about it in the institutions to which they choose to 

apply (Dale & Krueger, 2002; Dale & Krueger, 2014). 

The primary contribution of the present study is one of the earliest entries into the “small 

but growing literature” on the relationship between college match quality and earnings after 

college, along with additional evidence on the relationship between college match quality and 

degree completion (Dillon & Smith, 2017, p. 1).  An additional contribution of the study is a 

methodological approach that extends the labor economics literature on returns to selectivity (by 

featuring a fixed-effects specification similar to Dale and Krueger’s) and extends the higher 

education literature on the prevalence of undermatching (by featuring a characterization of match 

quality similar to Smith, Pender, and Howell’s).  A third contribution is the inclusion of multiple 

measures of student ability, institutional quality, and college match quality to illustrate the 

sensitivity of results to different definitions of each of these, and a final contribution captures a 

dimension of match quality that has not yet received attention in the literature: undermatch in 

which students attend less selective institutions than other institutions to which they are offered 

admission (Zhang, 2005; Baum, Ma, & Payea, 2013).  

Findings suggest enrolling first at two-year institutions or nonselective four-year 

institutions reduces the likelihood of eventual bachelor’s degree completion, controlling for 

student ability and the presence of mismatch, but we do not find evidence for a relationship 

between mismatch and degree completion.  We also find that measures of student ability are 

more closely associated with earnings than measures of institutional quality are, and our 
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estimates of the relationship between undermatch and earnings depend on the sample and model 

specification. 

 

2. Background  

A handful of recent studies have considered students’ later outcomes explicitly through 

the lens of college match quality.  Students in the North Carolina sample who matched to a 

highly selective public institution had a graduation rate of 59 percent within four years and 81 

percent within six years.  Similarly qualified students who undermatched to a less-selective 

institution had graduation rates of 44 percent within four years and 66 percent within six years 

(Bowen et al., 2009).  Belasco and Trivette (2014) considered bachelor’s degree completion as 

well as time to degree, borrowing, and 2011 earnings for students in the labor force using the 

ELS:2002 data set.  They found that students who were qualified to be admitted to the most-

selective institutions but undermatched had lower earnings but also lower borrowing, and they 

had lower rates of degree completion if they did not attend four-year institutions.  Students 

qualified to be admitted to moderately selective four-year institutions also had lower rates of 

degree completion if they did not attend four-year institutions, but they had similar earnings if 

they undermatched and higher earnings if they overmatched (Belasco & Trivette, 2014).  Finally, 

students qualified to be admitted to less-selective four-year institutions had lower degree 

completion rates if they undermatched along with lower borrowing, and earnings were not 

related to undermatch or overmatch (Belasco & Trivette, 2014).  Howell and Pender (2016) 

simulated students attending minimally selective institutions, or safety schools, instead of 

undermatching, such that students’ individual SAT percentiles could be no more than 15 

percentile points above their institutions’ SAT percentiles.  These students had a predicted 
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bachelor’s degree completion rate that was 13.5% higher than if they had undermatched, and 

students who would have been more substantially undermatched had larger increases (Howell & 

Pender, 2016). 

On the other hand, Dillon and Smith (2017) investigated outcomes related to match 

quality for students in the 1997 National Longitudinal Survey of Youth and did not find strong 

evidence for a relationship between match quality and degree completion or earnings.  They did 

find strong evidence for positive relationships between both student ability and college quality 

and degree completion rates and earnings 10-11 years after college enrollment, but they did not 

find statistically significant evidence of an interaction between student ability and college 

quality, their indicator of the importance of match quality, although estimates suggest high-

ability students may benefit relatively more from attending high-quality institutions (Dillon & 

Smith, 2017).  Dillon and Smith (2017) also carried out a simulation similar in spirit to Howell 

and Pender’s (2016), rematching students so everyone attended an institution of comparable 

quality to their own ability.  Whereas Howell and Pender’s (2016) simulation moved 

undermatched students to more selective institutions assuming the institutions would absorb 

these students, and generated a positive change in degree completion, Dillon and Smith moved 

some students to more selective institutions and some students (who were initially overmatched) 

to less selective institutions, and this improved overall degree completion by less than one 

percentage point.  Dillon and Smith (2017) did consider transfer behavior as well and found the 

most evidence for a relationship with match quality here, with students who were initially 

undermatched more likely to transfer to more selective institutions. 

Many other studies relate institutional characteristics to students’ degree completion and 

labor market outcomes, most predating explicit discussion of undermatch.  Black and Smith 
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(2004) cover much of the literature on earnings in their review and Long (2008) engages in a 

meta-analysis of two seminal studies.  Melguizo (2008) features an excellent review of the 

literature on institutional characteristics and degree completion. 

 

3. Data and Characterization of Match 

Data for this investigation are drawn from the Bureau of Labor Statistics’ (BLS’) 1997 

National Longitudinal Survey of Youth (NLSY97) and the National Center for Education 

Statistics’ Integrated Postsecondary Education Data System (IPEDS).  Students’ academic 

information, demographics, household information, and labor market information come from 

publicly available NLSY97 data, and college application and enrollment information come from 

the restricted-access NLSY Geocode dataset.  Information about higher education institutions 

attended comes from IPEDS, and NLSY97 includes the IPEDS institutional identifier for linking 

the two datasets.  Students entering higher education institutions between 1997-98 and 2004-05 

are included to maximize the sample size and allow for at least four years for completion of 

bachelor’s degrees and entry into the labor market by 2009.  Most students in the sample enter 

between 1999-00 and 2002-03.  Institutional information comes from the Barron’s academic 

competitiveness ratings and institutional characteristics from IPEDS for 2002-03, with 2002 as 

the median year applications are submitted in the NLSY97 data.  Institutional characteristics for 

a given student reflect the first institution that student attended.  The two samples of interest 

focus on full-time entrants to four-year institutions, and full- or part-time entrants to two- or 

four-year institutions. 

 Characterizing the match between students’ academic qualifications and the 

characteristics of the institutions they attend is of central importance for all outcome analyses.  
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These characterizations arise from comparisons of the selectivity of the institution a student 

actually attends and the selectivity of the most selective institution a student is presumed or 

predicted to be eligible to attend.  Following Roderick et al. (2008) and others, institutional 

selectivity levels correspond with Barron’s academic competitiveness ratings.  Barron’s Most 

Competitive and Highly Competitive together comprise the “Very Selective” category used here; 

Barron’s Very Competitive rating corresponds to the “Selective” category; Barron’s Competitive 

rating corresponds to the “Somewhat Selective” category; Barron’s Less Competitive and 

Noncompetitive ratings correspond to the “Nonselective” category; and two-year institutions, not 

rated by Barron’s, comprise the “Two-Year” category.  The “No College” or non-enrollment 

option completes the range of possibilities for the selectivity of the institutions students actually 

choose.1 

In order to assign predicted eligibility, probit regressions are employed using students’ 

observed applications and their outcomes (acceptance or rejection) from the Geocode data, for 

each selectivity level, using students’ GPA, test scores, high school curriculum type, and 

underrepresented status as covariates (Smith, Pender, & Howell, 2013).  High school GPA and 

SAT scores come from the NLSY data, and the test score variable includes ACT scores using a 

concordance table when SAT scores are missing (“Concordance Tables”, 2016).  The high 

school curriculum type indicator (academic track or not) is a slightly more general analogue of 

the indicator for participation in Advanced Placement coursework that Smith, Pender, and 

Howell (2013) used.  As advised by BLS, regressions do not use sampling weights but instead 

include an indicator variable for the oversampled population of Black and Hispanic students 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Examples	  of	  colleges	  and	  universities	  in	  each	  category	  are	  Carnegie	  Mellon	  University	  in	  the	  Very	  Selective	  
category,	  Michigan	  State	  University	  in	  the	  Selective	  category,	  the	  University	  of	  Kentucky	  in	  the	  Somewhat	  Selective	  
category,	  and	  the	  University	  of	  Akron	  in	  the	  Nonselective	  category.	  Students	  submit	  applications	  in	  multiple	  years,	  
but	  institutional	  characteristics	  like	  selectivity	  and	  tuition	  and	  fees	  are	  treated	  as	  static	  to	  maximize	  sample	  size	  
and	  precision	  of	  statistical	  estimates.	  
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(“Sample Weights & Design Effects”).  For students missing GPA or test scores in the NLSY 

data, the probit models include interactions between test scores and an indicator for missing 

GPA, and between GPA and an indicator for missing test scores. 

Using the probit model estimated for each selectivity level and students’ application 

outcomes in the NLSY97 data, students are defined as presumptively eligible to attend a level if 

they have a 90 percent estimated probability or higher of being accepted at that level.  If a 

student submits multiple applications to institutions at the same selectivity level and receives one 

acceptance, the student is treated as having been accepted at that level.  All students are 

considered presumptively eligible to attend public two-year institutions, which traditionally 

practice open admissions (Smith et al., 2013).   

Table 1 displays the shares of students presumptively eligible to attend each level, with 

their average GPAs and test scores.  For example, about 66 percent of students are qualified to 

attend at least somewhat-selective four-year institutions, and most of these students are qualified 

to attend somewhat-selective or selective institutions.  Eligibility for more-selective institutions 

is associated with higher average GPAs and test scores among eligible students.  All tables use 

NLSY97 sampling weights to account for oversampling of African American and Hispanic 

students.2   

[Table 1 about here] 

 

As previously established in the literature, students do not always attend the most 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  Belasco	  and	  Trivette	  (2015)	  criticize	  using	  admissions	  data	  and	  probit	  regressions	  to	  predict	  where	  students	  might	  
be	  admitted,	  but	  our	  average	  GPA	  and	  SAT	  or	  equivalent	  ACT	  scores	  for	  students	  presumed	  eligible	  to	  attend	  Very	  
Selective	  institutions	  are	  in	  the	  interior	  of	  the	  joint	  ranges	  of	  GPA	  and	  test	  scores	  those	  authors	  identify	  as	  
associated	  with	  eligibility	  to	  attend	  the	  same	  institutions.	  For	  comparison,	  we	  also	  offer	  another	  definition	  of	  
match	  quality	  that	  is	  not	  based	  on	  these	  predictions	  (what	  we	  refer	  to	  as	  “observed	  undermatch”	  below).	  
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selective institutions available to them.  Table 2 illustrates the allocation of students to 

institutions of varying selectivity by their own predicted eligibility.  Students who attend 

institutions less selective than they are predicted to be able to attend or attend no institution at all 

are defined as undermatching based on predicted eligibility (hereafter “predicted undermatch”).  

Students who attend institutions more selective than they are predicted to be able to attend are 

defined as overmatching based on predicted eligibility.  Based on these definitions, just about 5.9 

percent of students overmatch, and about 76.1 percent of students undermatch.  Many of these 

undermatched students (34.2 percent overall, or 34.2/76.1 = 44.9 percent of undermatched 

students) are students who did not attend any college or university, which constitutes an 

undermatch given the open access nature of most two-year institutions. Another 20.3 percent of 

students (26.7 percent of undermatched students) are students who were presumed eligible to 

attend four-year institutions and enrolled in two-year institutions.  An alternate conception of 

undermatching defines students as having undermatched if they chose to attend an institution less 

selective than another one to which they were accepted (“observed undermatch”), and, by this 

definition, 18.3 percent of students undermatched. 

[Table 2 about here] 

 

3.1 Degree Completion 

 Analysis of degree completion is limited to students who entered between 1997-98 and 

2004-05.  The degree completion outcome is defined as completion of a bachelor’s degree by 

2009 (within 5 years for the 2004-05 cohort), and institutional characteristics reflect the 

institution of first enrollment.  This approach does not attempt to capture transfer patterns, 

although current research (Smith & Dillon, 2017) examines the relationship between match 
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quality and subsequent transfer patterns.  Two samples are analyzed, full-time entrants into four-

year institutions and full- or part-time entrants into two- and four-year institutions.  (The second 

sample includes the first.)  The first sample has 2,373 entrants with a 50.4 percent completion 

rate, and the second sample has 4,576 entrants with a 33.7 percent completion rate.  Table 3a 

displays descriptive statistics for covariates associated with degree completion for both samples. 

[Table 3a about here] 

 

3.2 Wages 

 Analysis of wages is also limited to students who entered between 1997-98 and 2004-05 

and limited to students who worked at least 39 weeks (75%) in 2009.  Dale and Krueger (2002) 

only analyzed full-time workers’ wages, and with weekly employment arrays this definition is 

used as an approximation of the full-time restriction.  Two samples are analyzed: full-time 

entrants into four-year institutions and full- or part-time entrants into two- and four-year 

institutions.  The first sample has 1,529 students with valid 2009 earnings, and the second sample 

has 2,785 students.  Table 3b displays descriptive statistics used in multivariate approaches to 

characterize wages for both samples.  Executive, Sales, and Technical represent three indicator 

variables for occupational classifications and broadly control for occupation; remaining positions 

constitute the excluded category (Dale & Krueger, 2002).  Academic Curriculum is an indicator 

variable for a student’s completion of an academic preparatory curricular track in high school.  

Because different entering cohorts are used in this pooled analysis, and time in the labor market 

may be positively correlated with earnings, Weeks at Job and Age in 2009 are included as 

controls, as are dummy variables for each student’s entering cohort. 

[Table 3b about here] 
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4. Methods  

4.1 Degree Completion 

 For analysis of degree completion, with a binary outcome variable, the baseline method is 

logistic regression.  The foundational model specification for degree completion is given by: 

𝑃𝑟𝑜𝑏 𝑌!" = 1 𝑄! ,𝐷! ,𝐻! ,𝐴! ,𝑀!" =
𝑒𝑥𝑝 𝛽! + 𝛽!𝑄! + 𝛽!𝐷! + 𝛽!𝐻! + 𝛽!𝐴! + 𝛽!𝑀!"

1+ 𝑒𝑥𝑝 𝛽! + 𝛽!𝑄! + 𝛽!𝐷! + 𝛽!𝐻! + 𝛽!𝐴! + 𝛽!𝑀!"
   1 , 

where i is an index for each student, j is an index for each institution, Yij represents degree 

completion, and Qj is a measure of the quality of the institution j attended by student i, Di is a 

vector of demographic information about student i, Hi is a vector of information about student i’s 

household, Ai is a vector of information about student i’s academic background, and  𝑀!" is a 

measure of the quality of the match between student i and institution j.  Featured measures of 

institutional quality include the logarithm of tuition and fees (in Table 4a) and categorical 

measures of institutional selectivity (in Table 4b).  Demographic variables include an indicator 

for female gender, an indicator for underrepresented minority status, and student age at entry.  

Household information is captured by the logarithm of family income, and academic background 

information includes the logarithm of the student’s percentile rank on the math and verbal 

ASVAB, an indicator for following an academic curricular track in high school, and an indicator 

for self-reporting an aspiration to earn a bachelor’s degree.3  Measures of match quality include 

indicators for undermatch and overmatch based on the predictions (in columns 1, 3, 5, and 7 in 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3	  We	  used	  ASVAB	  scores	  instead	  of	  GPA,	  test	  scores,	  or	  a	  combination	  because	  NLSY97	  has	  coverage	  of	  ASVAB	  for	  
a	  majority	  of	  respondents,	  including	  students	  who	  attended	  two-‐year	  institutions	  and	  did	  not	  prepare	  to	  attend	  
four-‐year	  institutions.	  We	  ran	  specification	  checks	  by	  including	  high	  school	  GPA	  as	  an	  additional	  predictor,	  
including	  institution’s	  midpoint	  of	  25th	  and	  75th	  percentile	  SAT	  scores	  and	  student’s	  SAT/ACT	  instead	  of	  tuition	  and	  
fees	  and	  student’s	  ASVAB	  percentile,	  and	  including	  average	  institutional	  SAT	  where	  students	  applied	  as	  a	  predictor	  
instead	  of	  using	  fixed	  effects,	  and	  found	  similar	  results	  with	  smaller	  sample	  sizes.	  Results	  are	  available	  upon	  
request.	  Correlations	  were	  0.53	  between	  high	  school	  GPA	  and	  ASVAB	  percentile	  and	  0.65	  between	  SAT/ACT	  
equivalent	  scores	  and	  ASVAB	  percentile,	  and	  both	  correlations	  were	  statistically	  significant.	  
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Tables 4a and 4b) and an indicator for observed undermatch, if a student attends an institution 

less selective than another institution to which they were accepted (in columns 2, 4, 6, and 8 in 

Tables 4a and 4b).  This model will be estimated separately for two samples, one with full-time 

entrants at four-year institutions and a second with full- and part-time entrants at two- or four-

year institutions. 

A final adjustment to the foundational model will be the inclusion of fixed effects 

corresponding to the measures of match quality indicators.  In columns 3 and 7, fixed effects 

group students with the same predicted eligibility, and in columns 6 and 8, fixed effects group  

students accepted to and rejected by institutions at the same selectivity level.  With this 

adjustment, the estimating model is a conditional logit regression, rather than straightforward 

logit, to accommodate fixed effects.  Dale and Krueger (2002) argued that unobserved 

characteristics associated with students’ admission into selective institutions may also be 

associated with their future earnings, biasing estimates of returns to selectivity upward.  Carrying 

out specifications of this matched-applicant model (with fixed effects to group students with 

similar predicted eligibility or students accepted to and rejected by institutions at the same 

selectivity levels) for degree completion is a useful exercise if there is some chance that 

unobserved characteristics associated with admission may also be associated with eventual 

degree completion, and other authors (Long, 2008; Melguizo, 2008) have also applied this 

adjustment to analysis of degree completion.   

 

 

4.2 Wages 
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 The baseline model used to illustrate the relationship between wages and student-

institution match quality is ordinary least squares (OLS) regression, accommodating wages as a 

continuous outcome variable and allowing for comparison with the literature.  The baseline 

specification for wages is given by: 

ln 𝑌!" = 𝛽! + 𝛽!𝑄! + 𝛽!𝐷! + 𝛽!𝐻! + 𝛽!𝐴! + 𝛽!𝐽! + 𝛽!𝑀!" + 𝜀!"    2 ,  

where Yij is each student’s earnings, Ji is a vector of variables describing student i’s occupation, 

and other terms are the same as above.  The vector Ji includes the number of weeks worked in 

2009 and dummy variables for occupations in the executive, sales, and technical categories.  Ai 

differs from the above in excluding the indicator for aspiring to earn a bachelor’s degree and 

including an indicator for having earned a bachelor’s degree.  As above, the baseline OLS 

specifications will be estimated with and without fixed effects corresponding to the measures of 

match quality. 

 

5. Findings 

Presentation of findings on degree completion and wages proceeds according to the 

following structure.  Columns 1 and 2 of Tables 4a, 4b, 5a, and 5b use the two different concepts 

of match quality (based on predicted and observed options available to students) and otherwise 

include the same model controls.  Differences in results between these columns reflect 

differences in the approach to characterizing match.  Columns 3 and 4 in each table replicate 

columns 1 and 2 while adding fixed effects to group students with similar predicted eligibility 

(column 3) or similar acceptances to and rejections at institutions of the same selectivity levels 

(column 4).  (Columns 3 and 4 focus on differences within groups of students with comparable 

college-going opportunities, while columns 1 and 2 include both within-group and between-
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group differences.)  Columns 5 through 8 replicate columns 1 through 4 with a larger sample; 

columns 1 through 4 include only students who enrolled full-time at four-year institutions, while 

columns 5 through 8 include full- and part-time students at two- or four-year institutions (Dale & 

Krueger, 2002).  Finally, Tables 4a and 5a use the logarithm of institutional tuition and fees as a 

proxy for quality (Dale & Krueger, 2002), while Tables 4b and 5b replace these with indicators 

for institutional selectivity based on the Barron’s admissions competitiveness rankings (Smith, 

Pender, & Howell, 2013; Roderick et al., 2008).   

 

5.1.1 Table 4a: Four-Year, Full-Time Sample 

 In columns 1 and 2, the odds ratio associated with student performance on the ASVAB is 

positive and statistically significant.  Odds ratios associated with increases in institutional tuition 

and fees are smaller and only marginally significant in column 2.  At first, odds ratios for both 

predicted undermatch and predicted overmatch are less than one but not statistically significant 

in column 1, and the odds ratio for observed undermatch in column 2 is positive and statistically 

significant.  The magnitude of the odds ratio suggests full-time students at four-year institutions  

who attend an institution less selective than another to which they are accepted have about 62 

percent higher odds of completing a bachelor’s degree.   

[Table 4a about here] 

However, in column 1, students who are predicted to be eligible to attend institutions at 

higher selectivity levels will have an outcome more likely to be characterized as a predicted 

undermatch, controlling for the log of the tuition and fees of the institution they attend.  In other 

words, for students attending the same institution, a student with a predicted undermatch at that 

institution could have higher SAT/ACT scores or high school grades than a student appropriately 



WORKING	  PAPER:	  MATCH	  QUALITY,	  DEGREE	  COMPLETION,	  AND	  INITIAL	  EARNINGS	  

18	  
	  

matched at that institution (and vice versa for predicted overmatch).  Second, in column 2, 

students accepted to institutions at higher levels of selectivity will have an outcome more likely 

to be characterized as an observed undermatch, controlling for the log of the tuition and fees of 

the institution they attend.  If admissions officers are more likely to admit students with higher 

likelihood of completing degrees, and their judgment is more accurate than the model used here 

to predict eligibility, then admission to highly selective institutions would be a larger source of 

upward bias than predicted eligibility to attend highly selective institutions.  Column 3 would 

avoid this source of bias from the predicted eligibility by grouping students with the same 

predicted eligibility, and column 4 would avoid the bias from observed eligibility by grouping 

students accepted to and rejected by institutions at the same selectivity levels.  In column 3, the 

odds ratio for predicted undermatch is lower and statistically significant, and the odds ratio for 

predicted overmatch is above one although not significant.  In column 4, the odds ratio for 

observed undermatch is smaller and no longer significant.  At the same time, in columns 3 and 4, 

odds ratios for ASVAB and tuition and fees are smaller than they are in columns 1 and 2. 

 

5.1.2 Table 4a: Full Sample 

 In columns 5 through 8, introducing students who start part-time and students who start at 

two-year institutions, odds ratios on indicators for predicted and observed undermatch are lower 

than they are in columns 1 through 4.  In columns 5, 6, and 8, odds ratios for undermatch are less 

than one and statistically significant.  In columns 5 and 7, odds ratios for predicted overmatch are 

higher than they are in columns 1 and 3 but still not statistically significant.  In columns 5 

through 8, the odds ratio for the log of the student’s ASVAB percentile is positive and significant  
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(and larger in magnitude than in columns 1 through 4), and the odds ratio for the log of tuition 

and fees is positive and significant in columns 5 through 7. 

 

5.1.3 Table 4b: Four-Year, Full-Time Sample 

 In columns 1 and 2, main effects on institutional selectivity suggest students’ odds of 

completing degrees are higher when starting at very selective or selective colleges and 

universities, and lower when starting at nonselective colleges and universities (relative to the 

excluded category of somewhat selective colleges and universities).  At the same time, odds 

ratios on indicators of undermatch or overmatch suggest countervailing effects (undermatch 

indicators suggest higher odds and overmatch indicator suggests lower odds), but these estimates 

are subject to the same bias concerns outlined above.  In columns 3 and 4, introducing fixed 

effects for students’ predicted or observed opportunities, odds ratios on all indicators of match 

quality are closer to one and not statistically significant.  Also, in columns 3 and 4, only the odds 

ratio on attending a nonselective institution is statistically significant, and it suggests reduced 

odds of degree completion relative to attending a somewhat selective institution. 

[Table 4b about here] 

 

5.1.4 Table 4b: Full Sample 

 Odds ratios on indicators of match quality in columns 5 through 8 resemble the odds 

ratios in columns 1 through 4.  With part-time enrollees and students at two-year institutions 

included, the odds ratio for predicted undermatch is lower in column 7 than in column 3 (and 

vice versa for predicted overmatch), but the odds ratios still are not statistically significant.  

Significance in columns 5 and 6 for the match quality indicators similarly is lost in columns 7 
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and 8.  The odds ratio for the main effects for attending nonselective and two-year colleges and 

universities are less than one and statistically significant in columns 5 through 8, and the odds 

ratio on the log of the student’s ASVAB percentile is positive and significant in columns 5 

through 8. 

 In sum, in Table 4b, reduced odds of bachelor’s degree completion from attending 

nonselective or two-year institutions are robust across model specifications.  Indicators for match 

quality are not significant in models with fixed effects, and neither are main effects of attending 

very selective or selective institutions relative to somewhat selective institutions.  Negative 

consequences for undermatching that appear in columns 7 and 8 of Table 4a appear to be 

accounted for by the consequences of attending the least selective institutions, holding fixed 

tuition and fees (the institutional control in Table 4a). 

 

5.2.1 Table 5a: Four-Year, Full-Time Sample 

 In columns 1 and 3, regression coefficients on indicators for predicted undermatch are 

negative and marginally statistically significant.  Coefficients on predicted overmatch are close 

to zero and not significant.  In columns 2 and 4, coefficients on indicators for observed 

undermatch are negative and slightly larger in magnitude but not statistically significant.  In 

columns 1 through 4, the coefficient on log tuition and fees is positive and at least marginally 

statistically significant (and significant in column 2), reinforcing the relationship with 

undermatch if more expensive institutions are also more selective.  In general, there are only 

slight differences between column 1 and column 3 and between column 2 and column 4, so 

introducing fixed effects may not reduce bias as much in modeling wages with this set of 

controls as it does in modeling degree completion.  Also in columns 1 through 4, the coefficient 
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for having completed a bachelor’s degree is positive and significant, so if attending a 

nonselective institution reduces the likelihood of degree completion as in Table 4a or 4b, it may 

also indirectly reduce wages through this channel. 

[Table 5a about here] 

 

5.2.2. Table 5a: Full Sample 

 More difference is evident between column 5 and column 7, and between column 6 and 

column 8, for the full sample of full- and part-time enrollees at two- and four-year institutions.  

Coefficients on indicators of predicted undermatch and predicted overmatch are not significant in 

column 5, but the coefficient on predicted undermatch is negative and marginally significant in 

column 7, and the coefficient on predicted overmatch is positive and marginally significant.  

Coefficients on observed undermatch are negative and significant in columns 6 and 8, and the 

magnitude is larger in column 8.  These differences again suggest there may be some upward 

bias in estimates of undermatch in columns 5 and 6, and a downward bias on predicted 

overmatch in column 5, that are attenuated with the introduction of fixed effects in columns 7 

and 8 (and that this bias is larger for the full sample than it is for the four-year, full-time sample 

in columns 1 through 4). 

 

5.2.3 Table 5b: Four-Year, Full-Time Sample 

 In Table 5b, with indicators for institutional selectivity levels, coefficients on indicators 

of predicted undermatch are negative and significant in columns 1 and 3.  Coefficients on 

indicators of predicted overmatch are closer to zero and not statistically significant.  In columns 

2 and 4, coefficients on indicators of observed undermatch are negative but not statistically 
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significant.  In columns 1 through 3, the coefficients on attending a very selective institution are 

positive (and significant in column 2), reinforcing negative returns to undermatch, but the 

coefficients on attending a nonselective institution are positive in columns 1 through 4 (and 

significant in column 1), attenuating the negative relationship between undermatch and wages if 

students undermatch and attend nonselective institutions (so the net is between -.02 in column 3 

and .06 in column 4).  At the same time, coefficients on bachelor’s degree completion and the  

log of the student’s ASVAB percentile are each between .085 and .11 and statistically significant 

in columns 1 through 4. 

[Table 5b about here] 

 

5.2.4 Table 5b: Full Sample 

 With the full sample, the coefficients on the indicators for predicted undermatch are 

negative in columns 5 and 7, and the coefficient in column 7 is larger in magnitude and 

statistically significant.  The coefficients on indicators for predicted overmatch are positive in 

columns 5 and 7, and the coefficient in column 7 is larger in magnitude and marginally 

significant.  The coefficients on indicators for observed undermatch are negative in columns 6 

and 8, and the coefficient is larger in magnitude in column 8 but only significant in column 6.  In 

column 7, coefficients for attending very selective or selective institutions are negative but not 

significant, and coefficients for attending nonselective or two-year institutions are positive and 

significant, but these are opposite in sign and smaller in magnitude than the match quality 

indicators.  (Undermatching and attending a nonselective institution has a net relationship with 

earnings of about -.038, and overmatching and attending a very selective institution has a net 

relationship with earnings of about .082.)  In column 8, the indicators for institutions with higher 
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levels of selectivity also have stronger associations with wages, and the indicator for observed 

undermatch has a negative coefficient, but none of these is significant.4  Again, coefficients on 

the indicator for bachelor’s degree completion and the log of the student’s ASVAB percentile are 

positive and significant for all specifications in columns 5 through 8.   

In sum, in Table 5b, there is limited evidence of an undermatch penalty on wages and a 

positive return to attending very selective institutions.  Conditional on bachelor’s degree 

completion, job area, and the number of weeks worked in 2009, student ability measured by 

ASVAB may reflect at least as important an association with wages as the main effects of 

institutional quality and the quality of the admissions match.  Bachelor’s degree completion also 

represents an indirect route for institution quality and admissions match quality to influence 

wages. 

 

6. Conclusion 

 Our preliminary analysis of the NLSY97 data echoes the existing literature and suggests 

widespread mismatch between students’ academic qualifications and the academic selectivity of 

the colleges and universities they choose to attend, if they attend any at all.  We find the 

strongest evidence suggesting that enrolling first at two-year institutions or nonselective four-

year institutions reduces the likelihood of eventual bachelor’s degree completion, holding equal 

students’ performance on the ASVAB and the presence of mismatch.  We find less evidence for 

a relationship between mismatch and degree completion; there is no statistically significant 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4	  Concerns	  about	  multiple	  comparisons	  are	  relevant	  here.	  With	  three	  coefficients	  on	  predicted	  undermatch,	  
predicted	  overmatch,	  and	  observed	  undermatch	  times	  four	  specifications	  times	  four	  tables,	  there	  are	  48	  estimated	  
coefficients	  related	  to	  match	  quality.	  On	  average,	  there	  would	  be	  less	  than	  one	  coefficient	  significant	  at	  the	  0.001	  
level,	  less	  than	  one	  significant	  at	  the	  0.01	  level,	  and	  between	  two	  and	  three	  at	  the	  0.05	  level.	  We	  find	  four	  
significant	  at	  the	  0.001	  level,	  eight	  significant	  at	  the	  0.01	  level,	  and	  four	  significant	  at	  the	  0.05	  level,	  so	  we	  can	  have	  
some	  confidence	  that	  our	  distribution	  of	  estimates	  is	  not	  accidental.	  
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difference in likelihood of completing a bachelor’s degree for mismatched students among 

students predicted to be eligible to attend similar institutions or accepted to and rejected by 

similar institutions, controlling for institutional selectivity and students’ performance on the 

ASVAB.  

 With respect to earnings, we find inconsistent evidence of main effects for institutional 

characteristics, but coefficients on student ASVAB performance are always positive and 

significant in models including controls for selectivity categories.  Estimated coefficients on 

undermatch indicators are always negative, but we find mixed evidence of statistical 

significance.  Estimated coefficients on indicators of overmatch based on predicted eligibility are 

positive and approach statistical significance in the full sample of full- and part-time entrants at 

two- and four-year institutions.  In our partial-equilibrium framework, completing a bachelor’s 

degree and working in executive or technical occupations are also significantly associated with 

higher initial earnings, and these may be influenced indirectly by students’ college choices. 

Our results suggest an importance in choosing the measure of institutional characteristics  

to include, because odds ratios on match quality indicators are very different if controlling for 

log tuition and fees or selectivity categories.  For example, in degree completion models, 

statistically significant estimates for match quality indicators more closely resemble statistically 

significant main effects when moving from tuition and fees to selectivity categories as controls in 

columns 7 and 8 of Tables 4a and 4b.  Our findings also illustrate the importance of conditioning 

match quality indicators with fixed effects or other controls for students’ academic achievement, 

because students who are identified as undermatched, for example, will have higher academic 

qualifications on average than students who are not undermatched when controlling for 

institutional characteristics.  Odds ratios associated with predicted and observed undermatch are 
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generally comparable, offering an important robustness check for the predictions, and are more 

similar when including selectivity category controls, fixed effects, and the full sample of 

entrants. 

This study’s findings are subject to some important limitations.  First, a central part of the  

identification strategy depends on students who attended institutions less selective than ones to 

which they were offered admission.  Hoxby (2009) suggests these “odd students” likely have 

some unobserved characteristics associated with their college choices and their later outcomes, 

and estimates are based on this small share of students (p. 115).  In our data, about 18 percent of 

students undermatch in this way with five levels of institutional selectivity, and recent research 

indicates geography may be one factor constraining even the choices of students who recognize 

the potential value of attending selective institutions (Hillman, 2016).  A related limitation is that 

our findings do not illustrate changes in odds of completing degrees or changes in expected 

earnings associated with presumed eligibility to attend, or offers of admissions from, more-

selective institutions.  Another important limitation is that, while our findings illustrate the 

importance of choosing measures of institutional characteristics, we only focus on selectivity 

categories and tuition and fees and do not capture other potential measures of institutional quality 

like rankings, instructional expenditures, or department-level quality.  A broader limitation is 

that this study focuses on academic dimensions of match only and not other dimensions like 

geographic or financial match.   

 A key implication of this study, consistent with other works in the literature, is that 

initially attending nonselective four-year institutions or two-year institutions reduces the eventual 

likelihood of bachelor’s degree completion.  If students who carry aspirations to complete 

bachelor’s degrees continue to enroll first at two-year institutions and open-access four-year 
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institutions in large numbers, for geographic, financial, or other reasons, students’ trajectories 

from these institutions need to improve (Roderick et al., 2008).  Research should continue to 

investigate and evaluate approaches to remediation, advising, and articulation that may help in 

this regard.  In particular, Andrews, Li, and Loveheim (2014) found that transferring did not 

have a significant negative relationship with bachelor’s degree completion in Texas, so these 

completion strategies in that setting may be enacted more effectively than they are in other 

places. 

 With respect to earnings, there are several countervailing factors related to institutional 

selectivity and match quality and potentially related to earnings that deserve more attention.  

Especially around initial earnings, students may delay entering the workforce to attend graduate 

school, and match quality may influence students’ choices of majors or occupations 

(Arcidiacono, Aucejo, & Hotz, 2016), which in turn influence earnings.  Students whose 

academic qualifications greatly exceed those of their peers at their institutions – students who 

undermatch – may have higher class ranks, participate in honors programs, or receive larger 

institutional financial aid awards, but our findings suggest these factors do not outweigh 

reductions in initial earnings associated with undermatching.  Future research can investigate 

how highly academically qualified students may enjoy benefits from factors including reputation, 

alumni career networks, and additions to human capital that are more than proportional to the 

increase in selectivity when they match appropriately or overmatch relative to undermatching. 
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Table 1 

Students’ characteristics by predicted eligibility. 

	  	   	  	   	  	   	  	  
Very 
Selective Selective 

Somewhat 
Selective Nonselective 

Two-
Year 

Average overall high school GPA 3.73 3.4 2.77 1.99 -- 
Non-missing observations 

 
235 1,501 2,950 1,304 14 

         Average SAT or converted ACT 1371 1131 930 746 -- 
Non-missing observations 

 
326 1,650 1,749 326 8 

         Weighted share within NLSY97 3.8% 27.5% 34.9% 12.1% 21.7% 
Notes: Data from 1997 National Longitudinal Survey of Youth. Predicted eligibility based on authors’ calculations from four probit 
regressions of admissions outcomes at very selective, selective, somewhat selective, and nonselective institutions on academic 
covariates.  Probit specifications included interactions of test-scores-by-missing-GPA, and GPA-by-missing-test-scores, so students 
can have presumed eligibility with GPA or test scores missing. Students with a low probability of admission to a nonselective 
institution or missing GPA and test scores are presumed eligible to attend two-year institutions. Non-missing observations are 
unweighted. 
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Table 2 

Students’ predicted eligibility versus selectivity of institutions actually attended. 

  
Enrolled in           

  

Very 
Selective Selective 

Somewhat 
Selective Nonselective 

Two-
Year 

No        
College 

Percent 
Undermatch 

Access to               

 
Very Selective 30.5 16.4 23.3 9.3 15.0 5.6 69.6 

 
Selective 8.4 17.1 24.5 12.3 26.5 11.2 74.5 

 

Somewhat 
Selective 0.7 3.1 14.8 11.7 39.5 30.1 81.3 

 
Nonselective 0.3 0.6 2.9 7.3 35.1 53.9 89 

 
Two-Year 0.3 0.6 2.8 4.6 27.8 63.9 63.9 

         	  	   Total  3.8 6.6 13.7 9.7 31.9 34.2 76.1 
Notes: Access assignments based on authors’ calculations. Enrollment data from 1997 National Longitudinal Survey of Youth 
Geocode data. 
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Table 3a 

Summary statistics for degree completion analyses. 

  

Full-time entrants at 4-year 
institutions 

 
Full- and part-time entrants at 2- or 4-year institutions 

  
(N = 2,373)     

 
(N = 4,576)       	  	  

Variable 	  	   Mean Std. Dev. Min. Max. 	  	   Mean Std. Dev. Min. Max.   	  	  
Female 

 
0.544 0.498 0 1 

 
0.535 0.499 0 1 

  Underrepresented 0.185 0.389 0 1 
 

0.231 0.422 0 1 
  Log family income 10.772 1.265 2.303 12.961 

 
10.690 1.252 0 12.961 

  Age at entry 19.008 0.776 17 25 
 

19.079 1.061 15 25 
  Aspired to earn BA 0.308 0.462 0 1 

 
0.262 0.440 0 1 

  Academic track 
           

 
in HS 0.530 0.499 0 1 

 
0.432 0.495 0 1 

  SAT or equiv. ACT 
           

 
(/ 100) 10.985 1.811 4.3 15.8 

 
10.647 1.884 4.3 15.8 

  Log ASVAB  
           

 
pctile. 4.178 0.483 0.904 4.605 

 
3.986 0.637 -1.59 4.605 

  Institution SAT 
           

 
(/ 100) 11.042 1.190 6.25 14.95 

 
10.971 1.209 6.25 14.95 

  Log tuition and fees 8.672 0.849 5.011 10.309 
 

8.106 1.058 2.890 10.309 
  Very selective 0.125 0.331 0 1 

 
0.069 0.253 0 1 

  Selective 
 

0.210 0.407 0 1 
 

0.119 0.324 0 1 
  Somewhat selective 0.410 0.492 0 1 

 
0.239 0.427 0 1 

  Nonselective 0.255 0.436 0 1 	  	   0.153 0.360 0 1 	  	   	  	  
Notes: Data from 1997 National Longitudinal Survey of Youth. Underrepresented indicator denotes Black and Hispanic students who 
are oversampled in the data. 
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Table 3b 

Summary statistics for earnings analyses. 

  

Full-time entrants at 4-year 
institutions 

 
Full- and part-time entrants at 2- or 4-year institutions 

  
(N = 1,775)     

 
(N = 3,300)       	  	  

Variable 	  	   Mean Std. Dev. Min. Max. 	  	   Mean Std. Dev. Min. Max.   	  	  
Female 

 
0.536 0.499 0 1 

 
0.521 0.500 0 1 

  Underrepresented 0.184 0.388 0 1 
 

0.227 0.419 0 1 
  Log family income 10.776 1.243 2.303 12.961 

 
10.719 1.217 1.609 12.961 

  Age in 2009 26.990 1.390 25 29 
 

27.021 1.398 25 29 
  Weeks worked  

           
 

in 2009 50.886 2.776 39 52 
 

50.854 2.854 39 52 
  Executive 

 
0.157 0.364 0 1 

 
0.137 0.343 0 1 

  Sales 
 

0.103 0.303 0 1 
 

0.103 0.304 0 1 
  Technical 

 
0.147 0.354 0 1 

 
0.120 0.325 0 1 

  Academic track 
           

 
in HS 0.535 0.499 0 1 

 
0.442 0.497 0 1 

  Completed BA 0.547 0.498 0 1 
 

0.376 0.484 0 1 
  SAT or equiv. ACT 

           
 

(/ 100) 10.985 1.777 4.3 15.8 
 

10.647 1.851 4.3 15.8 
  Log ASVAB  

           
 

percentile 4.190 0.455 1.097 4.605 
 

4.010 0.606 -1.402 4.605 
  Institution SAT 

           
 

(/ 100) 11.061 1.170 6.25 14.85 
 

10.986 1.194 6.25 14.85 
  Log tuition and fees 8.651 0.845 5.011 10.309 

 
8.137 1.034 2.890 10.309 

  Very selective 0.127 0.333 0 1 
 

0.072 0.258 0	   1	  
	    Selective 

 
0.206 0.405 0 1 

 
0.121 0.327 0	   1	  

	    Somewhat selective 0.417 0.493 0 1 
 

0.250 0.433 0	   1	  
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Nonselective 0.251 0.433 0 1 	  	   0.155 0.362 0	   1	   	  	   	  	  
Notes: Data from 1997 National Longitudinal Survey of Youth. Underrepresented indicator denotes Black and Hispanic students who 
are oversampled in the data.
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Table 4a 

Degree completion odds ratios with log tuition and fees as the measure of institutional selectivity. 

	  	   	  	   	  	   Full-time entrants at  	  	   	  	   Full- or part-time entrants at 	  	  

	     

four-year 
institutions 	  	   	  	   two- and four-year institutions 	  	  

	     
No fixed effects Fixed effects No fixed effects Fixed effects 

	  	   	  	   	  	   (1) (2) (3) (4) (5) (6) (7) (8) 
Female 	  	  

	  
1.260* 1.248* 1.204~ 1.258* 1.263** 1.248* 1.187~ 1.278** 

   
(0.128) (0.127) (0.124) (0.131) (0.108) (0.106) (0.104) (0.114) 

Underrepresented 
 

0.590*** 0.578*** 0.734* 0.606*** 0.670*** 0.676*** 0.888 0.630*** 

   
(0.071) (0.070) (0.096) (0.075) (0.067) (0.067) (0.096) (0.066) 

Log family 
income 

 
1.144** 1.146** 1.114** 1.140** 1.134*** 1.138*** 1.142*** 1.145*** 

   
(0.047) (0.047) (0.047) (0.048) (0.040) (0.041) (0.041) (0.042) 

Age at entry 
 

0.897~ 0.900 0.933 0.926 0.809*** 0.814*** 0.851** 0.862** 

   
(0.058) (0.058) (0.062) (0.061) (0.037) (0.037) (0.041) (0.043) 

Aspired to earn 
BA 

 
1.077 1.149 1.084 1.190 1.074 1.163 1.069 1.191~ 

   
(0.118) (0.129) (0.120) (0.140) (0.102) (0.113) (0.104) (0.123) 

Academic track in HS 1.428*** 1.433*** 1.386** 1.371** 1.817*** 1.801*** 1.658*** 1.521*** 

   
(0.145) (0.146) (0.147) (0.142) (0.154) (0.153) (0.149) (0.135) 

Log ASVAB percentile 1.534*** 1.500*** 1.130 1.248~ 2.098*** 2.063*** 1.379** 1.438*** 

   
(0.177) (0.172) (0.139) (0.147) (0.200) (0.196) (0.136) (0.140) 

Log tuition and 
fees 

 
1.102 1.109~ 1.048 1.024 1.444** 1.535*** 1.284*** 1.027 

   
(0.068) (0.067) (0.066) (0.066) (0.066) (0.067) (0.062) (0.056) 

Predicted undermatch 0.930 
 

0.770* 
 

0.752** 
 

0.526*** 
 

   
(0.103) 

 
(0.090) 

 
(0.073) 

 
(0.056) 

 Predicted overmatch 0.902 
 

1.134 
 

1.045 
 

1.220 
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(0.142) 

 
(0.199) 

 
(0.164) 

 
(0.206) 

 Observed undermatch 
 

1.623** 
 

1.182 
 

1.564** 
 

0.604** 

    
(0.290) 

 
(0.317) 

 
(0.067) 

 
(0.102) 

N 
  

1,721 1,721 1,721 1,708 3,121 3,121 3,121 3,094 
Psuedo R2 

 
0.048 0.051 0.025 0.030 0.136 0.136 0.081 0.049 

Prob(LR > χ2) 	  	   0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Notes: *** denotes p < 0.001. ** denotes p < 0.01. * denotes p < 0.05. ~ denotes p < 0.1. 
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Table 4b 

Degree completion odds ratos with selectivity categories as measures of institutional selectivity. 

	  	   	  	   	  	   Full-time entrants at  	  	   	  	   Full- or part-time entrants at 	  	  

	     

four-year 
institutions 	  	   	  	   two- and four-year institutions 	  	  

	     
No fixed effects Fixed effects No fixed effects Fixed effects 

   
(1) (2) (3) (4) (5) (6) (7) (8) 

Female 	  	   	  	   1.254* 1.273** 1.234* 1.287* 1.286** 1.299** 1.240* 1.312** 

   
(0.126) (0.127) (0.124) (0.130) (0.112) (0.113) (0.108) (0.115) 

Underrepresented 
 

0.688** 0.619*** 0.737* 0.610*** 0.698*** 0.632*** 0.789* 0.621*** 

   
(0.082) (0.073) (0.093) (0.073) (0.071) (0.064) (0.085) (0.063) 

Log family income 
 

1.136** 1.129** 1.135** 1.139** 1.153*** 1.146*** 1.158*** 1.149*** 

   
(0.046) (0.045) (0.046) (0.046) (0.041) (0.041) (0.042) (0.042) 

Age at entry 
 

0.943 0.937 0.950 0.937 0.855** 0.867** 0.869** 0.867** 

   
(0.061) (0.061) (0.062) (0.061) (0.042) (0.042) (0.043) (0.043) 

Aspired to earn 
BA 

 
1.061 1.139 1.061 1.167 0.994 1.119 1.002 1.144 

   
(0.115) (0.126) (0.115) (0.133) (0.095) (0.110) (0.096) (0.116) 

Academic track in HS 1.325** 1.321** 1.332** 1.324** 1.486*** 1.473*** 1.499*** 1.466*** 

   
(0.133) (0.132) (0.137) (0.133) (0.129) (0.128) (0.135) (0.128) 

Log ASVAB percentile 1.192 1.334* 1.124 1.287* 1.404*** 1.487* 1.242* 1.450*** 

   
(0.141) (0.153) (0.134) (0.149) (0.134) (0.141) (0.121) (0.138) 

Very selective 
 

2.314*** 1.446* 1.535 0.674 2.234*** 1.459* 0.979 0.711 

   
(0.501) (0.241) (0.526) (0.618) (0.467) (0.239) (0.272) (0.382) 

Selective 
  

1.802*** 1.350* 1.428~ 0.865 1.693*** 1.288~ 1.076 0.887 

   
(0.283) (0.185) (0.291) (0.461) (0.253) (0.172) (0.188) (0.314) 

Nonselective 
 

0.508*** 0.591*** 0.594** 0.585 0.510*** 0.595*** 0.677** 0.470* 

   
(0.068) (0.073) (0.095) (0.324) (0.066) (0.071) (0.096) (0.142) 
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Two-year 
     

0.137*** 0.158*** 0.199*** 0.260*** 

       
(0.018) (0.019) (0.030) (0.097) 

Predicted undermatch 1.630*** 
 

1.232 
 

1.681*** 
 

0.959 
 

   
(0.226) 

 
(0.257) 

 
(0.210) 

 
(0.163) 

 Predicted overmatch 0.722~ 
 

0.919 
 

0.747~ 
 

1.167 
 

   
(0.129) 

 
(0.228) 

 
(0.130) 

 
(0.242) 

 Observed undermatch 
 

1.845** 
 

1.192 
 

2.179*** 
 

1.267 

    
(0.330) 

 
(0.724) 

 
(0.301) 

 
(0.415) 

N 
  

1,822 1,822 1,808 1,808 3,267 3,267 3,239 3,239 
Psuedo R2 

 
0.066 0.064 0.037 0.030 0.193 0.195 0.058 0.052 

Prob(LR > χ2) 	  	   0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Notes: *** denotes p < 0.001. ** denotes p < 0.01. * denotes p < 0.05. ~ denotes p < 0.1. 
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Table 5a 

Wage regression coefficients with log tuition and fees as the measure of institutional quality. 

	  	   	  	   	  	   Full-time entrants at  	  	   	  	   Full- or part-time entrants at 	  	  

	     

four-year 
institutions 	  	   	  	   two- and four-year institutions 	  	  

	     
No fixed effects Fixed effects No fixed effects Fixed effects 

	  	   	  	   	  	   (1) (2) (3) (4) (5) (6) (7) (8) 

Female 
  

-0.121** -0.123** -0.117** -0.115** 
-

0.174*** 
-

0.174*** 
-

0.181*** 
-

0.172*** 

   
(0.037) (0.037) (0.037) (0.037) (0.030) (0.030) (0.030) (0.030) 

Underrepresented 
 

-0.031 -0.022 -0.028 -0.019 -0.014 -0.007 -0.011 0.007 

   
(0.044) (0.044) (0.047) (0.044) (0.035) (0.034) (0.037) (0.035) 

Log family income 
 

0.033* 0.036* 0.033* 0.028~ 0.062*** 0.064*** 0.064*** 0.061*** 

   
(0.015) (0.015) (0.015) (0.015) (0.013) (0.013) (0.013) (0.013) 

Age in 2009 
 

-0.037 -0.045 -0.040* -0.066* -0.016 -0.028 -0.009 -0.032 

   
(0.030) (0.031) (0.030) (0.031) (0.019) (0.020) (0.019) (0.020) 

Weeks worked in 2009 0.043*** 0.043*** 0.043*** 0.041*** 0.046*** 0.046*** 0.046*** 0.044*** 

   
(0.007) (0.007) (0.007) (0.007) (0.006) (0.006) (0.006) (0.006) 

Executive 
  

0.387*** 0.399*** 0.389*** 0.392*** 0.328*** 0.338*** 0.325*** 0.330*** 

   
(0.051) (0.051) (0.052) (0.052) (0.045) (0.045) (0.045) (0.045) 

Sales 
  

0.134* 0.135* 0.129* 0.126* 0.114* 0.115* 0.112* 0.113* 

   
(0.061) (0.061) (0.061) (0.061) (0.050) (0.050) (0.050) (0.050) 

Technical 
  

0.374*** 0.376*** 0.376*** 0.383*** 0.382*** 0.387*** 0.378*** 0.395*** 

   
(0.054) (0.054) (0.054) (0.054) (0.047) (0.047) (0.047) (0.048) 

Academic track in HS 0.011 0.014 0.028 0.023 0.024 0.026 0.010 0.028 

   
(0.037) (0.037) (0.038) (0.037) (0.031) (0.031) (0.034) (0.032) 

Completed BA degree 0.085* 0.086* 0.085* 0.086* 0.098** 0.104** 0.082* 0.096** 

   
(0.038) (0.038) (0.038) (0.038) (0.034) (0.034) (0.034) (0.035) 



WORKING	  PAPER:	  MATCH	  QUALITY,	  DEGREE	  COMPLETION,	  AND	  INITIAL	  EARNINGS	  

41	  
	  

Log ASVAB percentile 0.063 0.060 0.069 0.067 0.053~ 0.057* 0.063* 0.054~ 

   
(0.043) (0.043) (0.048) (0.044) (0.028) (0.028) (0.029) (0.029) 

Log tuition and 
fees 

 
0.041~ 0.051* 0.042~ 0.04~ 0.022 0.028~ 0.013 0.012 

   
(0.022) (0.022) (0.022) (0.022) (0.016) (0.015) (0.017) (0.018) 

Predicted undermatch -0.071~ 
 

-0.071~ 
 

-0.032 
 

-0.067~ 
 

   
(0.040) 

 
(0.042) 

 
(0.035) 

 
(0.039) 

 Predicted overmatch 0.035 
 

0.002 
 

0.089 
 

0.101~ 
 

   
(0.056) 

 
(0.061) 

 
(0.058) 

 
(0.058) 

 Observed undermatch 
 

-0.099 
 

-0.097 
 

-0.124* 
 

-0.192** 

    
(0.069) 

 
(0.101) 

 
(0.052) 

 
(0.065) 

N 
  

1,167 1,167 1,167 1,167 2,017 2,017 2,017 2,017 
R2 

  
0.190 0.188 0.192 0.229 0.184 0.185 0.206 0.208 

Prob > F 	  	   0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Notes: *** denotes p < 0.001. ** denotes p < 0.01. * denotes p < 0.05. ~ denotes p < 0.1. 
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Table 5b 

Wage regression coefficients with selectivity categories as measures of institutional selectivity. 

	  	   	  	   	  	   Full-time entrants at  	  	   	  	   Full- or part-time entrants at 	  	  

	     

four-year 
institutions 	  	   	  	   two- and four-year institutions 	  	  

	     
No fixed effects Fixed effects No fixed effects Fixed effects 

	  	   	  	   	  	   (1) (2) (3) (4) (5) (6) (7) (8) 

Female 
  

-0.111** -0.117** -0.109** -0.112** 
-

0.175*** 
-

0.175*** 
-

0.181*** 
-

0.174*** 

   
(0.036) (0.036) (0.036) (0.036) (0.030) (0.030) (0.030) (0.030) 

Underrepresented 
 

-0.033 -0.011 -0.017 -0.007 -0.003 0.006 0.019 0.005 

   
(0.043) (0.043) (0.046) (0.043) (0.034) (0.034) (0.036) (0.034) 

Log family income 
 

0.037* 0.039** 0.037** 0.033* 0.061*** 0.063*** 0.063*** 0.060*** 

   
(0.015) (0.015) (0.015) (0.015) (0.012) (0.012) (0.012) (0.013) 

Age in 2009 
 

-0.034 -0.038 -0.036 -0.056~ -0.017 -0.027 -0.012~ -0.034~ 

   
(0.030) (0.030) (0.030) (0.031) (0.019) (0.019) (0.019) (0.020) 

Weeks worked in 2009 0.044*** 0.045*** 0.044*** 0.042*** 0.046*** 0.046*** 0.046*** 0.044*** 

   
(0.007) (0.007) (0.007) (0.007) (0.005) (0.005) (0.005) (0.006) 

Executive 
  

0.393*** 0.397*** 0.393*** 0.397*** 0.333*** 0.339*** 0.332*** 0.335*** 

   
(0.050) (0.050) (0.050) (0.051) (0.044) (0.044) (0.044) (0.044) 

Sales 
  

0.139* 0.140* 0.132* 0.134* 0.118* 0.12* 0.117* 0.118* 

   
(0.059) (0.060) (0.060) (0.060) (0.049) (0.049) (0.049) (0.049) 

Technical 
  

0.369*** 0.363*** 0.370*** 0.388*** 0.373*** 0.375*** 0.372*** 0.391*** 

   
(0.053) (0.053) (0.053) (0.054) (0.047) (0.047) (0.047) (0.048) 

Academic track in HS 0.013 0.014 0.031 0.020 0.025 0.025 0.018 0.028 

   
(0.036) (0.036) (0.038) (0.036) (0.031) (0.031) (0.032) (0.031) 

Completed BA degree 0.090* 0.085* 0.086* 0.086* 0.091** 0.092** 0.087* 0.094** 

   
(0.037) (0.037) (0.037) (0.037) (0.034) (0.034) (0.035) (0.035) 
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Log ASVAB percentile 0.112* 0.087* 0.108* 0.100* 0.082** 0.082** 0.067* 0.086** 

   
(0.045) (0.043) (0.047) (0.044) (0.028) (0.028) (0.029) (0.028) 

Very selective 
 

0.090 0.166** 0.124 0.016 0.121 0.163** -0.042 0.035 

   
(0.076) (0.059) (0.123) (0.337) (0.077) (0.062) (0.100) (0.234) 

Selective 
  

-0.003 0.063 -0.001 0.054 0.047 0.071 -0.045 0.017 

   
(0.057) (0.050) (0.074) (0.194) (0.057) (0.052) (0.066) (0.141) 

Nonselective 
 

0.114* 0.071 0.109~ 0.274 0.072 0.063 0.128* -0.007 

   
(0.049) (0.045) (0.057) (0.197) (0.049) (0.046) (0.053) (0.113) 

Two-year 
     

0.007 -0.002 0.092* -0.050 

       
(0.047) (0.042) (0.054) (0.151) 

Predicted undermatch -0.126* 
 

-0.127** 
 

-0.042 
 

-0.166** 
 

   
(0.049) 

 
(0.075) 

 
(0.042) 

 
(0.061) 

 Predicted overmatch -0.001 
 

-0.052 
 

0.043 
 

0.127~ 
 

   
(0.062) 

 
(0.089) 

 
(0.065) 

 
(0.074) 

 Observed undermatch 
 

-0.073 
 

-0.216 
 

-0.108* 
 

-0.155 

    
(0.069) 

 
(0.220) 

 
(0.053) 

 
(0.134) 

N 
  

1,222 1,222 1,222 1,222 2,098 2,098 2,098 2,098 
R2 

  
0.200 0.203 0.242 0.198 0.192 0.193 0.195 0.214 

Prob > F 	  	   0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Notes: *** denotes p < 0.001. ** denotes p < 0.01. * denotes p < 0.05. ~ denotes p < 0.1. 
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