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Abstract

We provide the first descriptive evidence on the mismatch between students’ academic
achievement and the selectivity of the higher-education programs they attend in
Colombia. Using administrative microdata, we merge Saber 11 cohorts from 2014-2018
with Saber Pro takers from 2016-2023 to determine students’ enrolled programs, yielding
amatched sample of 438,530 students. Following recent work on student—program match,
we define program selectivity using the median Saber 11 score of enrolled students. Then,
we construct an individual match score as the difference between the program’s percentile
rank and the student’s percentile rank. Under a standard classification in which students
are considered matched when the match score lies in [-20, 20], 68.5% of students are
matched, 12.2% are undermatched, and 19.2% are overmatched. We then examine how
match varies across student groups and estimate conditional and unconditional quantile
regressions to characterize heterogeneity across the distributions of academic
achievement and match. Socioeconomic status is strongly related to match, with larger
gaps among lower-achieving students, and gender differences emerge primarily below the
median of the achievement distribution. Overall, the results highlight substantial
inequality in sorting across programs and suggest that improving student—program
matching may be important for equity and social mobility.
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1 Introduction

Enrollment in higher education (HE) in Colombia has grown steadily over the past two decades.
The gross enrollment rate rose from 49.82% in 2014 to 57.53% in 2024 (Ministerio de Educacion
Nacional de Colombia, 2025). This increase is observed both in four- to five-year programs,
typically offered by universities, and in two-year programs, typically offered by technical and
technological institutions. Despite these gains in access, two broader questions remain central:
who enrolls in HE programs in Colombia, and has this expansion been accompanied by

improvements in quality?

Regarding the first question, a large body of international research examines how socioeconomic
background shapes access to higher education. Early work for the case of the US emphasized the
roles of race and ethnicity in educational opportunities (Bowen & Bok, 2016; Kane, 1994; Black
et al., 2020), while later studies documented persistent barriers to college entry for disadvantaged
and minority students (Cameron & Heckman, 2001; Card & Krueger, 2005). In Colombia, the
evidence suggests that financial constraints limit students’ prospects of enrolling in HE programs
and that policies aimed at relaxing these constraints increase HE enrollment, at least among
academically strong students (Londofio-Vélez et al., 2020; Melguizo et al., 2016). Other key
correlates of HE enrollment include mothers’ education and gender, as women have a slightly
higher probability than men of enrolling in higher education (Barbosa-Camargo et al., 2023;
Gonzélez-Espitia, 2023).

On the second question, concerns have emerged about the quality of the expansion in programs
and institutions. In 2024, only about one third of universities were accredited as high-quality
institutions by the Ministry of Education (97 out of 305) (Ministerio de Educacion Nacional de
Colombia, 2025). Moreover, higher-education programs in Colombia are highly heterogeneous
in selectivity, academic effectiveness, and labor-market outcomes (Camacho et al., 2026; Dinarte-

Diaz et al., 2024; MacLeod et al., 2017).

This paper addresses a concern that follows from the two previous questions: how students sort
into the higher-education system. In particular, we study mismatch, defined as the situation in
which students enroll in programs or institutions that are more or less selective (or of higher or
lower quality) than those for which they are academically qualified (Bowen et al., 2009; Hoxby
& Avery, 2012; Bastedo & Flaster, 2014). In this context, undermatch (overmatch) refers to cases



in which academically strong (weak) students attend programs that are less (more) selective and

of lower (higher) quality than their academic performance would predict.

Mismatch in higher education (HE) has been studied in contexts such as the United Kingdom
(Campbell et al., 2022; Maragkou, 2020; Kozman & Sanders, 2019), the United States (Hoxby &
Avery, 2012; Dillon & Smith, 2017; Smith et al., 2013; Deutschlander, 2017; Cortes & Lincove,
2019), Sri Lanka (de Silva, 2025), and Chile (Carpentier et al., 2022). However, evidence for
Colombia remains scarce, and to our knowledge no mismatch measure has yet been implemented.
Related work by Londofio-Vélez et al. (2020) shows that programs such as Ser Pilo Paga, which
relax financial constraints, can improve not only access to HE but also program choice, as most
beneficiaries enrolled in highly selective and reputable universities. More broadly, the presence
of test-score-based sorting and reputational mechanisms in Colombia suggests that selectivity
signals may matter for labor-market outcomes (MacLeod et al., 2017); consequently, undermatch
may have real economic consequences and may constitute a barrier to social mobility. More
generally, the sorting patterns observed in Colombian education resonate with what some authors
describe as an “educational apartheid” that begins early in the schooling cycle (Fergusson &

Flérez, 2021).

This paper addresses the lack of systematic evidence on mismatch in Colombian higher education
and makes two main contributions. First, we construct, to our knowledge, the first measure of
mismatch between students’ academic achievement and the selectivity of the higher-education
programs they attend in Colombia. Following Campbell et al. (2022), our measure compares each
student’s academic achievement, as measured by the Saber 11 exam, to program selectivity,

proxied by the median Saber 11 score of enrolled students.

Second, we investigate the mechanisms underlying mismatch by examining how socioeconomic,
demographic, and geographic factors shape the likelihood that students enroll in programs below
(undermatch) or above (overmatch) their academic potential. To this end, we implement three
complementary empirical approaches, closely following Campbell et al. (2022). We first describe
the joint distribution of student-achievement percentiles and program-selectivity percentiles,
highlighting how sorting patterns vary across student groups. We then estimate the association
between mismatch and individual covariates using conditional quantile regressions (CQR), which

characterize heterogeneity across the distribution of academic achievement (Saber 11 score).



Finally, to focus on students at the extremes (severe undermatch and overmatch), we replicate the

analysis using unconditional quantile regressions (UQR).

The analysis reveals several broad patterns. The CQR results indicate that socioeconomic status
(SES), proxied by students’ stratum, is strongly associated with match: higher SES is linked to
higher match scores, reflecting less undermatch and more overmatch. This association weakens
among high-achieving students (those with higher Saber 11 scores). Gender also matters, but only
below the median of the Saber 11 distribution: male students exhibit higher match scores than
female students in the lower half of the achievement distribution. Mothers’ education is positively
associated with match as well, but the relationship is concentrated among students in the lower
part of the Saber 11 distribution (roughly the first third). By contrast, fathers’ education and urban

residence show no clear or systematic association with match.

The UQR results indicate that among severely overmatched students, being male, having higher
SES, and having more educated parents are all associated with higher match scores. Among
severely undermatched students, being male is also associated with higher match scores, whereas,

somewhat counterintuitively, higher SES is associated with lower match scores.

The paper is organized as follows. Section 2 describes the Colombian education and
socioeconomic stratification systems. Section 3 presents the data and key sample characteristics.
Section 4 explains the construction of our match measure and outlines the empirical approach.

Section 5 discusses the main results. Section 6 concludes.

2 Institutional Background

2.1 Colombian Education System

The Colombian higher-education system comprises universities (roughly comparable to four-year
colleges in the U.S.) and technical or technological institutions (which resemble U.S. community
colleges). These institution types differ in quality. For instance, among the 107 institutions
holding high-quality accreditation, only 27 are technical or technological. The accreditation
process is overseen by the Ministry of Education through the National Accreditation Council, and

accreditation status plays a central role in differentiating institutional prestige.



Higher education institutions (HEIs) can be public or private. As of December 2025, Colombia
had 116 public and 245 private HEIs, with a significant concentration in Bogot4, where 122
institutions are located (Ministerio de Educacion Nacional de Colombia, 2025). This geographic
imbalance could have implications for access and the likelihood of students matching with

institutions according to their academic achievement.

Each HEI and program has its own admission protocols, but admission to most HEIs relies on
students’ performance on the standardized Saber 11 exam.* Although the exam’s methodology
has changed over time, it is always taken in the final year of secondary school (11th grade) and
is mandatory for high school graduation (Ministerio de Educacion Nacional de Colombia, 2010).
Since the second semester of 2014, the competencies assessed have been Critical Reading,
Mathematics, Natural Sciences, Social Sciences, and English (ICFES, 2014). The Colombian
Institute for Educational Evaluation (ICFES), which administers the exam, computes the global

score as follows:

_ 3XM + 3XCR + 3XNS + 3XSC + 1XE

GS e (D)

where M is Mathematics, CR is Critical Reading, NS is Natural Sciences, SC is Social Sciences,
and E is English.

This score was also a key criterion in programs such as Ser Pilo Paga (2014-2017) (Ministerio
de Educacion Nacional de Colombia, 2018) and Generacion E (2018-2023) (Ministerio de
Educacion Nacional de Colombia, 2023), which awarded financial support to students admitted
to high-quality HEIs. These policies illustrate how exam performance directly influences both
access to higher education and the alignment between student achievement and institutional

quality.

2.2 Socioeconomic Stratification of Households

While exam scores determine admission opportunities, socioeconomic conditions shape students’
ability to take advantage of them. In Colombia, these conditions are often analyzed through the
stratification system, which classifies households based on geographical characteristics and their

urban or rural surroundings. Households are grouped into six strata that signal differing economic

“A small number of public institutions administer their own admission tests.



capacities. Since 1983, this system has primarily been used to apply differentiated charges for

residential public utility services (Alzate, 2006).

Households in stratum 1 are considered relatively poor, while those in stratum 6 are considered
relatively wealthy. This classification provides a useful proxy for socioeconomic status, which
interacts with academic achievement to influence the match between students and the quality of

the higher education programs they enter.

3 Data and Descriptive Statistics

To identify the higher-education (HE) program attended by each student who enrolls in HE, we
merge the Saber 11 and Saber Pro microdata, which are publicly available from ICFES. Saber
Pro is a mandatory standardized exam taken at the end of undergraduate studies. We do not use

the Saber Pro score; instead, we exploit the associated information on the student’s HE program.

For Saber 11, we use cohorts from 2014 to 2018, since exam content and scoring before 2014
differed substantially. Over this period, approximately 2.9 million students took Saber 11. We
then match these records to students who took Saber Pro between 2016 and 2023, yielding a
merged sample of 438,530 students.

Table A.1 reports descriptive statistics for the matched sample of students who took Saber 11 and
subsequently enrolled in an HE program. About 90% resided in urban areas; roughly 40-50% had
parents with complete or incomplete HE; and 23% belonged to stratum 1. Nearly all students
attended calendar A schools (which begin the academic year in January), and only a very small

share attended bilingual schools.

4 Methodology

4.1 Measurement of Match in HE

The concept of undermatch refers to situations in which academically strong students, often from
disadvantaged backgrounds, do not enroll in highly selective universities, despite being qualified
to do so (Smith et al., 2013; Hoxby & Avery, 2012; Ovink et al., 2018). More recently, the

literature has expanded to the broader notion of mismatch, which also considers cases of



overmatch, where students enroll in programs for which they are academically underprepared

(Campbell et al., 2022).

Following Campbell et al. (2022), we construct an individual-level measure of match by
comparing each student’s academic standing (measured by Saber 11) with the selectivity of the
higher education program she ultimately attends. Specifically, we compare the student’s Saber 11
percentile rank to the percentile rank of her program, defined by the median Saber 11 score of its

enrolled students.

Let S71;, denote the Saber 11 score of student i, who took the exam in year y. We rank all students
within each year y by their Saber 11 scores and assign them a percentile P;. For each university
program u in year y, we compute the median Saber 11 score MS/1,,, rank programs accordingly,

and assign each program a percentile P,.
We define the match indicator as:

m; = b, — P (2)
A value of zero indicates a perfect match between the student and her program. Positive values
indicate overmatch (the student is less qualified than the program’s typical entrant), while
negative values indicate undermatch (the student is more qualified than the program’s typical

entrant).

4.2 Descriptive Analysis

Our main objective is to assess the extent to which match differs between urban and rural students,
male and female students, high- and low-SES students, and students with higher versus lower

parental education.

To study these gaps, we begin by plotting students’ academic-achievement percentiles against
program-selectivity percentiles and comparing the resulting distribution to the 45° line that
represents perfect matching. Specifically, we examine how these distributions vary across student

characteristics.

4.3 Conditional Quantile Regression

We employ Conditional Quantile Regression (CQR) to estimate the relationship between each

covariate and match across deciles of students’ academic achievement. We expect the coefficients
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to decline among high-achieving students, while the influence of covariates on match should be

stronger among low-achieving students.

In the baseline OLS specification represented in the following equation S is the vector of

coefficients capturing the relationship between covariates X; and the outcome m; for individual i:

m; = «a + B,Xi + & (3)
Following Campbell et al. (2022) and the approach introduced by Koenker & Bassett (1978),

instead of estimating equation (3) for the entire sample, we estimate it separately for each decile

of academic achievement:

Mg = ag + PaXia + €a (4)
where d denotes the decile. Thus, rather than obtaining a single coefficient vector, we obtain ten
sets of coefficients. For example, : represents the relationship between X and m for students in
the first decile of academic achievement. Importantly, in equation (4), the distribution of match

is conditioned on X.

4.4 Unconditional Quantile Regression

Campbell et al. (2022) employ Unconditional Quantile Regression (UQR) to estimate match gaps
at fixed points of the overall match distribution. Under CQR, men are compared only to men and
women only to women, since individuals are ranked within gender-specific conditional
distributions. In contrast, UQR ranks men and women relative to the entire sample, allowing

gender gaps to be evaluated at the same quantiles of the unconditional match distribution.

We follow Firpo et al. (2009) to compute the UQR coefficients. First, we determine the value of

match at the chosen quantile,’ then estimate the kernel density of match at that quantile.®

The third step is to calculate the recentered influence function (RIF) for the z-¢4 quantile of match:

T — 1{m; < q+}

R[F(mi; CIT,Fm) =q: + fm(dz)

()

SThat is, the cutoff point in the distribution of match such that a fraction t of the sample lies below it.

%This involves applying a kernel function that assigns higher weights to observations closer to the quantile value
and lower weights to those further away.



where gt denotes the value of match at the t-¢4 quantile, /{m; < gt} is an indicator equal to 1 if m;

<gr and 0 otherwise, and f,,(q7) is the probability density of match evaluated at gz.
Finally, we estimate the following regression by OLS:

RIF(my, qr, Fn) = @ + 41X + v (6)
where Az is the parameter of interest, capturing the effect of covariates X; on the unconditional

quantile 7 of match.

5 Results

5.1 Descriptive Results

Figure 1 presents the kernel density estimate of the match between student’s Saber 11 score and
the program selectivity. Following the rule proposed by Dillon & Smith (2017) and also
implemented by Campbell et al. (2022), we classify students as matched when their match score
lies in [—20, 20]. Under this definition, 68.5% of students are correctly matched, while 12.2% are
undermatched and 19.2% are overmatched. These shares contrast with the estimates for the UK
and the US: in the UK, Campbell et al. (2022) report that 64% of students are matched, 16% are
undermatched, and 16% are overmatched, whereas Dillon & Smith (2017) find that in the US
50% of students are matched, 25% are undermatched, and 25% are overmatched. We can also
compare our results with the Chilean case: using a closely related methodology, Carpentier et al.

(2022) find that 24% of higher-education students are undermatched in Chile.

Figure 1: Density Plot of Match
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Density

Match

Figure 2 plots students’ percentile rank on the Saber 11 exam against the percentile rank of
program selectivity. The solid 45° line indicates a perfect match. As expected, given the
construction of match, students at the bottom of the Saber 11 distribution are more likely to be

overmatched, whereas students at the top are more likely to be undermatched.

Each panel compares match patterns across population groups. Overall, students in urban areas
tend to overmatch more than students from rural schools. Among students with above-average
Saber 11 scores, rural students tend to undermatch slightly less than their urban counterparts.
Male students overmatch more than female students, but this gender gap largely disappears
among high-achieving students. Finally, socioeconomic status is strongly related to match:
students in stratum 6 are more likely to be overmatched and less likely to be undermatched than
students in stratum 1, consistent with previous findings (Dillon & Smith, 2017; Campbell et al.,

2022; Carpentier et al., 2022).

Figure 2: Distribution of Student Achievement and Program Quality by Different Student
Characteristics

A) Urban vs Rural B) By Gender

11



erulty Program Percennde
ersity Progrm Percennie

Uniy
Uiy

Studeat Peromtile Studeat Peromiile

C) By Stratum

University Program Peccentile

- Stronay | o Stratuen 2 Stratas ) Sy 4

Seranm ¢ Stratuan 6 — 45-dogree I

w t 30

Seodenr Percentile

Note: The graphs plot students’ percentile rank in the Saber 11 exam against the percentile rank of program quality
(see Section 4.1). In panel A solid (dashed) lines correspond to students from urban (rural) schools. In panel B solid
(dashed) lines correspond to male (female) students. In Panel C we report the distribution by stratum. Points above
(below) the 45° line indicate overmatch (undermatch).

Figure 3 shows differences in match quality by parents’ education. Overall, students whose father
or mother has higher education are more likely to be overmatched and less likely to be

undermatched. However, these gaps narrow among students at the top of the distribution of

academic achievement.

Figure 3: Distribution of Student Achievement and Program Quality by Parent's Level of
Education

A) Father B) Mother
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Note: The graphs plot students’ percentile rank in the Saber 11 exam against the percentile rank of program quality
(see Section 4.1), by parental education. Panel A (B) corresponds to fathers’ (mothers’) education. Points above
(below) the 45° line indicate overmatch (undermatch).

5.2 Conditional Quantile Regressions

Panel A of Figure 4 plots the estimated coefficients on a dummy variable indicating whether the
student attended high school in a rural area, by Saber 11 decile. Across the achievement
distribution, attending a high school located in an urban area is not strongly associated with the

match score.

Now, regarding the role of gender, as it is shown in Panel B of Figure 4, the estimated coefficient
on the male indicator is positive and statistically significant up to the 5th decile. This is, male
students are better matched to HEIs. However, for students above the median of the achievement

distribution, the effect becomes statistically insignificant.

Figure 4: Conditional Quantile Regression Estimates of Match (Urban and Male)
A) Urban school B) Male

£ Male

Ef¥eut of Urbees Arca

Ntk of Student Sabar 1] Scurs Docilke of Stoden Saber |1 Scoee
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Note: The graphs plot coefficients from conditional quantile regressions using selected covariates. Panel A reports
the effect of studying in an urban school on match, and Panel B the effect of being male. Coefficients are shown for
each decile of students’ academic achievement. We use 95% confidence intervals robust to heteroskedasticity.

With respect to how social stratification affects this match, Figure 5 plots estimated coefficients
for each socioeconomic stratum (with stratum 1 as the omitted baseline) in the match regression,
by decile of academic performance. For most deciles, belonging to a higher stratum is associated
with a higher match score, and these coefficients are statistically significant. However, in the 9th
and 10th deciles of academic performance, the coefficients for strata 2, 3, and 4 converge toward
zero. In fact, among students in these top deciles, stratum 3 is associated with a lower match score
than stratum 1. The coefficients for strata 5 and 6 remain positive and statistically significant up
to the 9th decile, but become statistically indistinguishable from zero in the 10th decile of the

Saber 11 score rank.

Another important pattern emerges: in general, coefficient magnitudes increase monotonically
with stratum. This implies that moving up the socioeconomic ladder is associated with higher
match scores, at least for the first seven deciles of the achievement distribution. The coefficients
converge only among top-performing students. For example, for a student at the median of the
achievement distribution (5th decile), belonging to stratum 2 is associated with about 5 additional
match points relative to stratum 1, whereas belonging to stratum 6 is associated with about 15

additional match points relative to stratum 1.

Figure 5: Conditional Quantile Regression Estimates of the Effect of Stratum on Match
A) Stratum 2 B) Stratum 3

Docike of Stodent Saber |1 Scoee Decile of Stadere Sabar 11 Soero

C) Stratum 4 D) Stratum 5
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Note: The graphs plot coefficients from conditional quantile regressions where the covariate is stratum. Panels A—E
report the effects of strata 2 through 6, respectively, on match. Coefficients are shown for each decile of students’
academic achievement. We use 95% confidence intervals robust to heteroskedasticity.

Figure 6 plots estimated coefficients with dummy variables indicating whether the father (Panel
A) or the mother (Panel B) has higher education, relative to having no education. Across most
deciles of the academic achievement distribution, the estimated effects of fathers’ education on
student’s match are small and not statistically significant. In contrast, for mothers’ education the

estimated effects are positive and statistically significant for the 1st through 3rd deciles.

Figure 6: Conditional Quantile Regression Estimates of the Effect of Parent's Education on Match

A) Father B) Mother
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Note: The graphs plot coefficients from conditional quantile regressions where the covariate is parent’s level of
education. Panel A reports the effect of having a father with HE on match, and Panel B the effect of having a mother
with HE. Coefficients are shown for each decile of students’ academic achievement. We use 95% confidence
intervals robust to heteroskedasticity.

5.3 Unconditional Quantile Regressions

Figure 7 reports the urban—rural’ gap in match. Panel A focuses on students in the lowest quintile
of academic achievement (the bottom 20% of the Saber 11 distribution). Given the construction
of the match score, these students tend to be overmatched; accordingly, the x-axis spans deciles
of the match distribution from relatively well-matched students (1st decile) to severely
overmatched students (9th decile). The estimated urban—rural gap is statistically indistinguishable
from zero in most deciles, but at the 6th and 7th deciles students from urban areas exhibit match
scores that are about 1.37 points higher on average, and these estimates are statistically significant

at the 5% level.

Panel B considers students in the highest quintile of academic achievement (the top 20% of the
Saber 11 distribution). These students tend to be undermatched, so the x-axis runs from severely
undermatched students (1st decile) to relatively well-matched students (9th decile). In this group,
the urban—rural gap is statistically indistinguishable from zero across all deciles of the match

distribution.

Figure 7: Unconditional Quantile Regression Estimates of Match: Urban-Rural Gap
A) Bottom Quintile of Saber 11 Distribution B) Top Quintile of Saber 11 Distribution

7However, one important difference is that as we cluster the standard errors at the school level we cannot use the
dummy of rural school; therefore we use the dummy of whether the student lives in an urban area.
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Note: The graphs plot coefficients from unconditional quantile regressions of match on a dummy variable indicating
whether the student lives in an urban area, estimated at each decile (1st to 9th) of the match distribution. Panel A
(Panel B) reports results for students in the 1st (5th) quintile of the Saber 11 distribution. Coefficients correspond to
the effect of the covariate on the match score. Error bars show 95% confidence intervals clustered at the school level.

Figure 8 reports the male—female gap in match. Panel A focuses on students in the lowest quintile
of academic achievement. Across all deciles of the match distribution, male students exhibit
higher match scores than female students, and the gap widens toward the upper deciles (i.e.,
among more severely overmatched students). For example, at the 8th decile, male students score
about 8.4 points higher on the match scale than female students, and this difference is statistically

significant at the 5% level.

Panel B focuses on students in the highest quintile of academic achievement. In this group, male
students have statistically higher match scores than female students only in the lower half of the
match distribution (i.e., among more severely undermatched students). The gap then narrows and
becomes negative at higher deciles, implying that among high-achieving students, females have,

on average, slightly higher match scores than males.

Figure 8: Unconditional Quantile Regression Estimates of Match: Male-Female Gap

A) Bottom Quintile of Saber 11 Distribution B) Top Quintile of Saber 11 Distribution
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Note: The graphs plot coefficients from unconditional quantile regressions of match on a dummy variable indicating
whether the student is male, estimated at each decile (1st to 9th) of the match distribution. Panel A (Panel B) reports
results for students in the 1st (5th) quintile of the Saber 11 distribution. Coefficients correspond to the effect of the
covariate on the match score. Error bars show 95% confidence intervals clustered at the school level.

Figure 9 reports socioeconomic gaps in match. Panel A focuses on students in the lowest quintile
of academic achievement. Across the match distribution, students in stratum 6 exhibit higher
match scores than those in stratum 1, and the gap generally widens toward the upper deciles (i.e.,
among more severely overmatched students), although it is not statistically significant at every
decile. At the 8th decile, stratum 6 students score about 11.8 points higher on the match scale than
stratum 1 students, and this difference is statistically significant at the 5% level. In other words,
among severely overmatched students, those in stratum 6 tend to be more overmatched than those

in stratum 1.

Panel B focuses on students in the highest quintile of academic achievement. Somewhat
counterintuitively, stratum 6 students have statistically lower match scores than stratum 1 students
at the 1st and 2nd deciles of the match distribution (i.e., among more severely undermatched
students). The gap then narrows and becomes statistically indistinguishable from zero at higher

deciles.

Figure 9: Unconditional Quantile Regression Estimates: SES Gap
A) Bottom Quintile of Saber 11 Distribution B) Top Quintile of Saber 11 Distribution

18
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Note: The graphs plot coefficients from unconditional quantile regressions of match on a dummy variable equal to
one if the student belongs to stratum 6 (with stratum 1 as the omitted baseline). Estimates are reported for each decile
(1st to 9th) of the match distribution. Panel A (Panel B) shows results for students in the 1st (5th) quintile of the
Saber 11 distribution. Coefficients capture the effect of the covariate on the match score. Error bars show 95%
confidence intervals clustered at the school level.

Figure 10 reports gaps in match by parental education. Panels A and C focus on students in the
lowest quintile of academic achievement. Across the match distribution, students whose father
has higher education exhibit higher match scores than those whose father has no formal education,
and the gap widens toward the upper deciles (i.e., among more severely overmatched students).
At the 7th, 8th, and 9th deciles, students whose father has higher education score about 3.8 points
higher on the match scale than those whose father has no formal education, and these differences
are statistically significant at the 5% level. This implies that among severely overmatched

students, having a father with higher education is associated with being more overmatched.

Mother’s education (Panel C) shows a similar pattern: higher maternal education is associated
with higher match scores in the upper tail of the distribution (especially the 8th and 9th deciles).
At the 9th decile, students whose mother has higher education score about 5.1 points higher on
the match scale than those whose mother has no formal education, and this difference is

statistically significant at the 5% level.

Panels B and D focus on students in the highest quintile of academic achievement. In this group,
there is little evidence that parental higher education affects match scores, including among the

most severely undermatched students (lower deciles).

Figure 10: Unconditional Quantile Regression Estimates of Match: Parental Education Gaps

A) Father's HE — Bottom Quintile B) Father's HE — Top Quintile
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Note: The graphs plot coefficients from unconditional quantile regressions of match on a dummy variable equal to
one if the father (Panels A and B) or the mother (Panels C and D) has higher education (with no education as the
omitted baseline). Estimates are reported for each decile (1st to 9th) of the match distribution. Panels A and C (Panels
B and D) show results for students in the 1st (5th) quintile of the Saber 11 distribution. Coefficients capture the effect
of the covariate on the match score. Error bars show 95% confidence intervals clustered at the school level.

6 Conclusion

In Colombia, higher education (HE) continues to face important challenges as a vehicle for social
and economic mobility, and these challenges are intertwined with broader inequalities in the
education system that begin early in life (Cardenas et al., 2021). We show that, according to
standard measures, about 12% of HE students are undermatched, that is, they enroll in programs
that are less selective or less prestigious than their Saber 11 performance would predict.
Undermatch can hinder social mobility by limiting students’ access to academic environments
that may offer stronger training, networks, and labor-market opportunities. These findings suggest
that policy interventions should aim to improve the sorting of students into programs, while also

strengthening quality across the HE sector. We now summarize our main findings on the
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socioeconomic, demographic, and geographic factors associated with the matching of students to

higher-education programs.

Urban—rural differences in match. The CQRs suggest that, controlling for the other covariates,
residing in an urban area is not systematically associated with the match score across the academic
achievement distribution. Consistent with the CQR results, the UQR estimates also indicate no
systematic differences in match between students from urban and rural high schools, either among

students at the bottom or at the top of the achievement distribution.

Gender differences in match. Male students tend to have higher match scores in the lower half
of the Saber 11 distribution, but this gap largely disappears among students above the median of
the achievement distribution. In the tails of the match distribution, being male is associated with
greater overmatch among the severely overmatched and with smaller undermatch among the
severely undermatched. Taken together, these patterns indicate a gender gap at the extremes of
the match distribution: male students tend to enroll in more selective programs than their Saber

11 performance would predict.

Socioeconomic status and match. Across most deciles of the Saber 11 distribution, belonging
to strata 2 through 6 is associated with higher match scores, with the largest effects for stratum 6.
For instance, among students in the 1st decile of Saber 11 performance, those in stratum 6 have
match scores around 25 points higher than comparable students in stratum 1, suggesting that high-
SES students can access more selective programs despite low test performance. These SES
gradients attenuate among very high-achieving students (9th and 10th Saber 11 deciles). In
addition, among the severely overmatched, belonging to stratum 6 is associated with even higher
overmatch. Somewhat counterintuitively, among the severely undermatched, stratum 6 is

associated with lower match scores (i.e., greater undermatch) on average.

Parental education and match. According to the results from UQR, students who are in the
bottom quintile of academic achievement have a higher match when their father has higher
education. In the case of students having a mother with HE, this increases the match score only
for severely overmatched students. Now, parents’ level of education does not play any role on

match when students are in the top quintile of academic achievement.

This paper is subject to several limitations that open avenues for further research. First, our

analysis is based on students who both applied to and enrolled in higher education, which
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introduces a selection concern. Students who do not enroll (potentially due to financial,
informational, or academic constraints) are excluded from the analysis, which may bias the
observed distribution of mismatch. Second, the match measure relies on Saber 11 scores as a
proxy for both student ability and program selectivity. However, many higher education
institutions in Colombia employ holistic admission processes in which test scores are only one
component. As a result, the measure may not fully capture institutional selectivity. This limitation
is compounded by heterogeneity across fields: programs differ in the relative importance of
subject-specific skills, so a single aggregate score may not accurately reflect alignment between

student strengths and program requirements.

Third, the analysis does not account for students’ preferences over programs and institutions,
which are central to enrollment decisions. Observed mismatch may therefore reflect optimal
choices given individual preferences, rather than constraints or inefficiencies. In addition, the use
of median entrant test scores as a proxy for program quality abstracts from other relevant
dimensions such as teaching quality, resources, and labor market outcomes. Finally, the analysis
is descriptive and does not identify causal mechanisms. Future research could build on these
findings by incorporating richer data on applications, admissions, and financial constraints, and
by exploiting policy variation (such as programs that relax credit constraints) to estimate causal
effects on match outcomes. Extending the analysis to consider dynamic outcomes, including
persistence, graduation, and labor market trajectories, would also provide a more comprehensive

understanding of the consequences of mismatch in the Colombian higher education system.
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Appendix

A.1 Tables
Table A.1: Descriptive Statistics

Variable Mean SD Observations
-Characteristics of schools
Proportion of students from Co-ed schools 0.90 0.30 438,530
Proportion of students from only academic schools 0.60 0.49 437,179
Proportion of students from bilingual schools 0.03 0.17 397,665
Proportion of students from public schools 0.57 0.50 438,530
Proportion of students from calendar A 0.95 0.22 438,530
Proportion of students from morning shift 0.50 0.50 438,530
Proportion of students from rural schools 0.08 0.27 438,530
-Characteristics of family
Proportion of students with father with HE 0.44 0.50 420,187
Proportion of students with mother with HE 0.48 0.50 431,418
Proportion of students with self-employed father 0.03 0.18 436,711
Proportion of students with self-employed mother 0.09 0.28 436,883
-Characteristics of students
Proportion of male students 0.39 0.49 438,527
S11 global score 293.92 45.28 438,530
Proportion of students that took Saber Pro (TYT) in 2022 0.23 0.42 438,530
Proportion of students that took Saber 11 in 2017 0.17 0.38 438,530
-Socio-economic characteristics
Proportion of students in stratum 1 0.23 0.42 435,681
Proportion of students with family income less than 1| MW 0.13 0.34 361,650
Proportion of students that live in urban areas 0.90 0.30 361,642

Notes: MW = Minimum wage
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