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Abstract

We study the effect of more informative feedback on student performance. Using data on
the population of Swedish school children, we exploit a reform to the grading system in
compulsory school which in 2011 introduced a more granular grading scale and thus pro-
vided students with more informative feedback on their academic performance. Exploiting
a difference-in-discontinuity research design, we find that students exposed to more informa-
tive grading were less likely to graduate from high school and from an academic high school
track. The likelihood of a student graduating from a STEM high school track or enrolling
in a STEM track in university also decreased as a result of more informative grading. We
estimate that this caused average yearly income to decrease between the ages of 28 and 30.
These results appear to be driven by a negative shock to students’ self-belief and increased
stress levels.
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1. Introduction

Performance feedback is prevalent in many different settings, including in the workplace

and throughout education, and may affect individuals’ incentives to exert effort (Bénabou

and Tirole, 2002; Thaler et al., 2013). In education, it is commonplace for students to receive

feedback in the form of grades. A small but growing literature studies whether receiving

any feedback improves educational performance, with varying results (Bandiera et al., 2015;
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Sjögren, 2010). Yet, we have little knowledge about how the type and, in particular, the

precision of feedback affects performance, despite the widespread use of grading feedback in

today’s schools.

There are many reasons why more informative grading could matter for an individual’s

educational outcomes. If people are overconfident, like a large literature suggests, more infor-

mative grading may lead to reduced self-belief (Möbius et al., 2014), lower effort (Fischer and

Sliwka, 2018) and increased dropout rates (Stinebrickner and Stinebrickner, 2014).1 Study-

ing the effects of more informative grading are challenging. It is not possible to compare

school systems with different types of grades as there is a myriad of institutional, cultural

and demographic factors affecting outcomes that vary and may be difficult to account for.

We contribute to the literature by exploiting a natural experiment, where a reform to the

compulsory school grading system in Sweden in 2011 led to the introduction of more infor-

mative grades. This allows us to examine the causal effect of more informative feedback in

8th and 9th grade on education and labour market outcomes.

The reform affected the information content of grades by replacing the previous scale,

which included three passing grades, with a more granular scale with five passing grades. As

children in Sweden are assigned to school cohorts based on their date of birth, we are able to

exploit this reform in a difference-in-discontinuity research design. Children born just after

January 1st, 1997 were exposed to more informative grading, while those born just before

were not. However, those born just after the admissions cut-off date are also subject to

school-starting age effects which arise across the January 1st assignment cut-off in every year

(Black et al., 2011; Fredriksson and Öckert, 2014). By comparing the outcomes of those born

around the admissions cut-off of January 1st, 1997 to the outcomes of those born around the

January 1st admissions cut-off in other years, we are able to separate the confounding effect

of school starting age and identify the effect of exposure to more informative grading.

In our analysis, we use administrative data covering the universe of compulsory school

students in Sweden born between 1991 and 1997, who are tracked from birth until 2017.

With these data we can follow treated students up to the age of 21, regardless of whether

they remain in full-time education or not. At high school level, our main outcome variables

include the likelihood of graduating and of graduating from specific tracks. We also study

the university level and examine the likelihood of enrolment by age 21, type of university

enrolled in, credits enrolled in and passed and field of study enrolled in.

We find that exposure to more informative grading has negative consequences for edu-

cational outcomes, with treated students being 2.6 percentage points less likely to graduate

1See Zimmermann (2020) for a detailed review of literature on overconfidence.
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from high school and 3.5 and 2 percentage points less likely to complete an academic track

or an academic STEM track in high school, respectively. While we do not find evidence of

reduced university enrolment, we do find a 1.4 percentage point lower likelihood of contin-

uing to a STEM track in university. We do not find evidence of heterogeneity by gender,

family income, parental education or immigrant status. Using the surrogate index approach

proposed by Athey et al. (2019), we find that exposure to more informative grading leads to

an approximate 1.8% reduction in average yearly earnings between ages 28-30.

To investigate potential mechanisms underlying our results, we use survey data from an

internationally representative sample of school children, finding that treated children are

less likely to see themselves as performing well or very well in school. Treated children are

also more likely to report feeling pressure from their school work and to report experiencing

sleeping difficulties. This suggests that the reductions in high school graduation and STEM

participation are due to reduced confidence in one’s own academic ability and increased

stress.

We examine possible threats to our identification strategy. As our identification is based

on school cohort-specific exposure to more informative grading, we may be picking up a si-

multaneous cohort-specific idiosyncratic shock that affects outcomes. If so, it is likely that

similar shocks also occur at other times, affecting other school cohorts. This should lead us

to identify significant differences in outcomes across other school cohort assignment cut-offs,

relative to other control years. We therefore run a set of placebo tests, using other admis-

sion cut-offs as the treatment. We also re-estimate the p-values of our estimated treatment

coefficients using randomisation inference, using each possible month in our data as placebo

cut-offs. These tests do not provide evidence that our results are confounded by any simul-

taneous shocks. In addition, we show that our results are robust to alternative bandwidths,

functional forms, kernel weights and to the inclusion of a battery of covariates.

Our paper contributes to a growing empirical literature on how grades can be leveraged

to improve educational performance. At the extensive margin, the provision of grading

feedback at university is found to have a positive effect on future performance (Bandiera et al.,

2015). Meanwhile, the relative grading literature finds effects on educational performance

ranging from positive (Azmat et al., 2019) to mixed (Goulas and Megalokonomou, 2015)

to negative (Azmat and Iriberri, 2010), with effects varying along dimensions such as the

timing of grading feedback (Fischer and Wagner, 2018) and whether grades are provided

publicly (Tran and Zeckhauser, 2012). Regarding the granularity of grading scales, Jalava

et al. (2015) examine, in an experiment involving 6th grade students, how the grading scale

used to grade a test affects performance. Performance was measured by testing students

immediately after informing them of the grading scale on which they would be evaluated,
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meaning that the treatment examined was that of the intrinsic motivational power of the

grading scale. Relative to a continuous score ranging from 0 to 22, students graded using A-

F letter grades performed better, but not statistically significantly so. The main contribution

of this paper is to provide the first evidence on the effects of receiving more informative grades

in school on longer-term educational and labour market outcomes.

At a more general level, our paper contributes to the broader literature on performance

feedback. This literature spans many aspects of feedback, including whether feedback is pro-

vided at all (Bradler et al., 2016), whether feedback is presented on an absolute or a relative

basis (Ashraf et al., 2014; Blanes i Vidal and Nossol, 2011; Eriksson et al., 2009; Gill et al.,

2019), whether feedback is presented publicly or privately (Hannan et al., 2013; Tafkov, 2013)

and how the effects of feedback vary according to whether workers are compensated based on

performance (Azmat and Iriberri, 2016). All of these studies rely on field experiments which

means that their findings may be context-specific and thus not apply on a larger scale. We

contribute to this literature by using administrative data to examine the long-term effects of

a nationwide reform.

The structure of the paper is as follows: in the next section, we describe the institutional

context of the Swedish education system and the natural experiment we exploit for identifica-

tion. In section 3, we describe the data and in section 4 we outline the empirical strategy we

employ. Section 5 provides our estimates for the effects of more informative grading, where

we examine outcomes at high school, university and earnings later in life. In section 6 we

examine possible mechanisms for our effects, while section 7 then concludes.

2. Institutional Context

2.1. The Swedish education system

The Swedish school system consists of nine years of compulsory school covering grades

one through nine. During the period of interest for this paper, students received grades from

eighth grade onward. Students enter first grade in the autumn of the year they turn seven

and thus graduate in the year they turn 16. Parents with strong preferences toward school

starting age may enrol children in school with a different birth cohort, although in practice

this is rare. It is also possible that a student will enrol in education in the assigned year but

not pass through the entirety of compulsory school in that cohort. This could be due to,

for example, students repeating a year due to slower development or personal circumstances.

The decision to move a child to a different school cohort can only be made by the principal

of a school, following discussions with a child’s primary caregivers. Just over 6% of the

individuals in our sample graduate in a different school cohort.
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After nine years of compulsory school, students can apply to high school, which comprises

grades 10 to 12. Approximately 99% of students continue to high school although only around

79% of students graduate, with 70% doing so within three years. Students can choose between

18 national programs of which six are academic and twelve vocational. All programs comprise

three years of courses and admission is based on students’ grades in compulsory school.

Various preparatory programs also exist with the aim of preparing non-eligible students for

these national programs. While municipalities are responsible for the funding and provision

of compulsory school and high school education, the government decides on the overall goals

of the educational system.

The admissions system to higher education in Sweden is centrally organised by the

Swedish Council for Higher Education (SCHE). Students apply by submitting a rank-ordered

preference list over desired school and program combinations. Admission is then based on

two distinct quotas, one based on students’ high school grade point averages and another

based on points received on the Swedish Scholastic Assessment Test (SweSAT). Roughly 30%

of students accepted to higher education are accepted via the SweSAT quota. Taking the

SweSAT is optional and is administered outside schools by SCHE. Higher education is free

of charge and students have the possibility to receive generous maintenance loans and grants

from the state.

2.2. Reform to the grading scale

In 2011, the “Curriculum for the compulsory school, preschool class and the recreation

centre” (Lgr 11) was implemented, affecting all students in compulsory school in Sweden.2 A

more informative grading scale in compulsory school was implemented as a part of the new

curriculum. Prior to the reform, students were graded on a scale with three passing grades,

namely godkänt (≈ pass), väl godkänt (≈ pass with distinction) or mycket väl godkänt (≈
pass with special distinction). After the reform, students were graded on an A-F letter-based

scale with five passing grades, i.e. A-E. The change in the grading scale was implemented in

the academic year of 2011/2012 and affected students entering eighth grade that year while

the students entering ninth grade continued to receive grades on the old scale throughout

their last year in compulsory school. Since students are assigned to school cohorts according

to birth year, this implied that students born in 1996 and earlier received grades on the old

scale throughout compulsory school, while students born in 1997 and later received letter

grades.

The introduction of the new curriculum instituted a larger reform of the Swedish com-

pulsory school system, including the introduction of a new syllabus for each course and the

2In Swedish: Läroplan för grundskolan, förskoleklassen och fritidshemmet
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introduction of grades from an earlier age. These distinct components of the new curriculum

were implemented in a stepwise manner, however, allowing us to isolate the effect of more

informative grading. In 2011, the new curriculum was first introduced affecting all students

in compulsory school. One goal of the new curriculum was to rewrite the syllabus of each

course to ensure greater clarity, both for students and teachers. In the official report that

preceded Lgr 11, the old syllabi were criticised for containing too many “Imprecise and gen-

erally formulated expressions. . . ”, with the report emphasising that any future syllabi should

be more easily understood (SOU 2007:28).3 The new curriculum was therefore written with

the purpose of improving clarity and consistency across syllabi.

The old and new syllabi both specified knowledge requirements for different grades, one

for each of the grades in the old system and one for each of the grades E, C and A in

the new system. The grades D and B did not have any specific requirements of their own

but were awarded to students whose performance was in between the specified steps. The

formulations of the requirements are similar in both the new and the old system where pass

corresponds to E, while pass with distinction and pass with special distinction possess similar

knowledge requirements to C and A, respectively. However, under the new grading scale,

students must fulfil all individual knowledge requirements in order to reach a certain grade

level, while under the old grading scale, excellence in some requirements could compensate for

deficiencies in others. This means that achievement in the form of grades is not comparable

before and after the reform. According to the Swedish national agency for education, the

passing requirements remained unchanged.

The Swedish syllabi do not regulate what textbooks are to be used in schools. Further-

more, the new syllabi did not affect teaching styles. From a survey of 1,887 teachers of 6th

and 9th grade classes, Wahlström and Sundberg (2015, p. 50) conclude that the new syllabi

encouraged forms of teaching that, according to teachers’ interpretations, corresponded to

the teaching practices they already used. The new syllabi affected all students in compulsory

school during the 2011/2012 academic year, which corresponds to students born in 1996 or

after. This implies that both our treated group (students born at the beginning of 1997)

and the comparison group (students born at the end of 1996) were affected. As a robustness

check we use the 1996 cohort as a placebo treatment group and show that the new syllabi

did not have any affect on the outcomes we examine.

Grading from an earlier age was introduced in the 2012/2013 academic year, when the

cohort born in 1999 started receiving grading feedback from seventh grade and all cohorts

3From SOU 2007:28: “Tydliga m̊al och kunskapskrav i grundskolan: Förslag till nytt m̊al- och
uppföljningssystem.”
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born in 2000 and onward received grading feedback from sixth grade. Students born in these

years are not included in our sample.

3. Data

We rely on data from the Swedish Interdisciplinary Panel, which is administrated by the

Centre for Economic Demography.4 Our empirical analyses are based on a comprehensive

dataset covering all Swedish residents who attended compulsory school during the reform

period. This dataset was created by merging a number of administrative registers using

anonymised individual IDs. To construct our database, we begin by merging the Total

Population Register to information on compulsory school grades in the National Agency for

Education’s Pupil Register to identify all compulsory school students in Sweden born between

1991 and 1997, who are tracked from birth until 2017. This is further merged with information

on high school leavers and high school grades in the National Agency for Education’s Pupil

Register, information on university enrolment and university credit from the University and

Higher Education Register and outpatient and inpatient health records from the National

Patient Register. In addition, the Multi-Generation Register is used to match students

to their siblings and parents, both biological and/or adoptive. The Education register and

information on earned income from the Income and Taxation Register are merged to parental

identifiers to attain social and demographic characteristics of each student’s family.

The high school leavers register provides us with information on track choice for all

students who either graduate from high school or leave with formal documentation of the

education they have completed but did not achieve the requirements for graduation. This

includes the specific academic or vocational track undertaken. We assign academic tracks to

three groups, the first being STEM tracks, which comprise the technical and natural science

tracks. The second group we define as the grouping of the humanities, economics and social

science tracks, leaving the aesthetics track as the only art track.5 As students are recorded

in this register only upon leaving high school, for those students who do not complete high

school, we do not know if they chose not to attend or if and when they dropped out of

high school. In the case of students who change school or track, we observe only the track

4The data used in this paper comes from the Swedish Interdisciplinary Panel approved by the Regional
Ethics Committee in Lund (2012/03). Data are available to researchers affiliated to the Centre for Economic
Demography at Lund University working with issues falling under the research program “Sambandet mellan
kritiska perioder tidigt i livet och socioekonomiska samt demografiska utfall” (cleared by the Regional Ethics
Committee).

5Individuals in vocational tracks as well as those not observed in the high school leavers register are as-
signed values of zero for these outcomes, while those in preparatory programs and special education programs
are excluded from our analysis.
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from which they graduated. Therefore, high school outcomes represent whether a student

completed high school or completed a specific high school track, not whether a student

attended. While the high school leavers register does include information on grades, we do

not include these in our analysis. As we discuss below, the grading scale in high school

was reformed for cohorts born in 1995 and onward, meaning that we only have comparable

grades for one birth cohort prior to our treatment cohort, which prevents us from testing the

robustness of our results to simultaneous shocks. In addition, we find effects on both high

school completion, which determines selection into our sample, and track composition, which

affects the courses taken by students. Taking these effects into account, the distribution of

high school grades before and after our treatment are not comparable.

From the university enrolment register and the university credit register, we have infor-

mation on the time of enrolment in university, the university in which a student has enrolled

and the credit values of all courses in which a student has enrolled. The university enrolment

register provides, for each course a student has enrolled in, its name and course code, which

we supplement with corresponding field of study classifications for each course code. We

assign students to one of STEM, humanities/social science/economics, art or other tracks

based on the field of study in which a student has taken the most credits. In the case of ties,

we assign students to several tracks although this is a rare occurrence. The specific codes

which we assigned to each grouping are detailed in appendix table C1. As the treatment

group in our data was born in 1997 and the university enrolment register tracks students

only until 2018, we are able to identify university enrolment outcomes for our treatment

group up to and including the spring of the year in which they turn 21. The university credit

register records data up to as far as one semester earlier, that is up to and including the

autumn semester of the year the treatment group turns 20. In our sample, 28% of students

had enrolled in university by the spring semester of the year in which they turned 21. In

comparison 41.7% of the Swedish population had enrolled in university by the age of 25.6

As our empirical strategy involves re-centering years around January 1st, we include all

students born between July 1991 and June 1994 and between July 1995 and June 1997.7

Our final sample includes five full birth cohorts, amounting to just under 550,000 individuals

for whom we have background characteristics, high school records and university registration

records. The final sample consists of 97% of the total number of Swedish compulsory school

students. We are unable to assign 6% of the students to university tracks due to missing

6This number is based on the fraction of people born in 1991, 1992 and 1993 enrolled in university by
the age of 25.

7Students born in the year centered around January 1st, 1995 are excluded as they were affected by a
reform to the high school system. This is discussed in greater detail in section 4.
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course codes, although the proportion of missing data does not seem to vary over time, so this

does not pose a threat to the validity of our results. Our sample size remains over 500,000

for these outcomes. Table 1 provides summary statistics for the sample. 6% of students are

first-generation immigrants, while a further 9% are second-generation immigrants. The vast

majority of students’ parents have completed high school, with 36% of mothers and 23% of

fathers having achieved a university degree. At their highest level of education, only 7% of

mothers studied in a STEM track, but 45% of fathers in our sample have done so. 78% of

students graduated high school and 28% had enrolled in university on or before the spring

semester of the year in which they turned 21.

4. Empirical Strategy

We apply a fuzzy difference-in-discontinuity design to identify the causal effect of more

informative grading on outcomes. Conceptually, we begin with a regression discontinuity

design to exploit the date of birth-based assignment of children to school cohorts. Specifically,

this research design compares the outcomes of students born at the beginning of 1997 to

those born at the end of 1996 as these students were exposed to different grading systems

at compulsory school. If we were to assume full compliance with school cohort assignment

and restrict our sample to students born within a 12-month window around the January 1st,

1997 assignment cut-off to the new grading scale, the basic regression discontinuity design

can be estimated using the following linear model:

Yi = α + β · 1[xi ≥ c] + γ0 · xi + γ1 · 1[xi ≥ c] · xi + εi (1)

where Yi is the chosen outcome of individual i, x is month of birth, re-centered around the

assignment cut-off c and 1[·] is an indicator function. The slope of the relationship between

birth month and the outcome is allowed to vary on either side of the assigment cut-off and

β represents the effect of being assigned to the first school cohort to receive grades under

the new scale. However, this effect is confounded by the fact that children born early in the

calendar year benefit from the positive effects of being relatively older than their peers (Black

et al., 2011; Fredriksson and Öckert, 2014), which brings us to the difference-in-discontinuity

design. To deal with this issue, we extend the model to include a series of control years. The

design estimates the discontinuity in outcomes around the school cohort assignment cut-off of

January 1st, 1997 and differences out the discontinuity in outcomes found at January 1st in

our control years. The remaining discontinuity represents the effect of being exposed to the

new grading scale, net of any school-starting age effects. This can be identified by estimating

the following model:
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Yi = β0 · 1[xi ≥ c] + γ0 · xi + γ1 · 1[xi ≥ c] · xi (2)

+ 1[Ai = 1997] · {β1 · 1[xi ≥ c] + γ2 · xi + γ3 · 1[xi ≥ c] · xi}+ λAi
+ εi

where A represents the 12 month period surrounding a school cohort assignment cut-off

in which a student was born, λA comprises a vector of assignment cut-off fixed effects, β0

represents the school starting age effect and β1 is the coefficient of interest.

As control years, we include the 12 month windows around January 1st, 1992-1994 and

1996. The period surrounding January 1st, 1995 is excluded. This is because, in 2011, a

reform was passed that changed several important aspects of the high school system. Among

other features of high school, the reform changed the eligibility requirements, introduced

the A-F grading scale and augmented the differences between the academic and vocational

tracks. Before the reform, all students who graduated from high school were eligible to enrol

in higher education. Since the reform, this applied only to students in the academic tracks,

but students in the vocational tracks have the opportunity to undertake extra courses to

fulfil the qualification requirements and thus progress to higher education. After graduating

from high school, students have the opportunity to take a preparatory year at university in

order to become eligible for specific university tracks. The first cohort of students affected

by this reform entered high school in the 2011/12 academic year, which corresponds to the

1995 birth cohort. This reform therefore discontinuously affected the outcomes of individuals

born around the January 1st, 1995 assignment cut-off. Including students born in this period

could confound the result if the high school reform led to discontinuous changes in factors

affecting high school and university outcomes across the January 1st cut-off in our control

years. After excluding the cohort born around January 1st, 1995, for each of the remaining

birth cohorts in our sample, individuals born on either side of January 1st were subject to

the same high school system and any discontinuities in outcomes are due to school starting

age effects. While it is possible that the high school reform may have affected school starting

age effects, as a robustness check we show that our results are unaffected if excluding those

born before 1995 from our analysis. We also show that our results are not sensitive to the

inclusion or exclusion of any specific birth cohorts.

The difference-in-discontinuity research design is presented graphically in figure 1, using

as an example outcome whether a student graduated from an academic high school track. The

figure shows the observed share of individuals born in each month in the window surrounding

January 1st in each period and a linear fit of the relationship between the outcome and birth

month, estimated separately for each side of the January 1st assignment cut-off. The left
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panel shows the discontinuity in the outcome estimated for the pooled control years. Over

this period, students born just after January 1 exhibit a higher likelihood of graduating from

an academic high school track than those born just prior to January 1st. This is the school

starting age effect. The corresponding discontinuity at the treatment cut-off is shown in

the right panel. The difference between these two estimated discontinuities represents the

treatment effect. As can be seen, there is a large reduction in the discontinuity in the outcome

in the treatment year, relative to the control years, indicating that the grading reform had a

negative effect on the likelihood of graduating from an academic high school track which is

approximately equal in magnitude to the school starting age effect.

While assignment to school cohorts in Sweden is based on year of birth, this is not a

completely binding rule. We therefore exploit a fuzzy difference-in-discontinuity design, in-

strumenting assignment to the school cohort born after the nearest January 1st with month

of birth. Equation 2 can thus be considered the reduced form relationship between educa-

tional outcomes and month of birth. Identification requires the estimation of the following

system of equations:

Si = δ0 · 1[xi ≥ c] + ρ0 · xi + ρ1 · 1[xi ≥ c] · xi (3)

+ 1[Ai = 1997] · {δ1 · 1[xi ≥ c] + ρ2 · xi + ρ3 · 1[xi ≥ c] · xi}+ φAi
+ νi

Yi = β0 · Ŝi + γ0 · xi + γ1 · Ŝi · xi (4)

+ 1[Ai = 1997] · {β1 · Ŝi + γ2 · xi + γ3 · Ŝi · xi}+ λAi
+ εi

where equations 3 and 4 represent the first and second stages, respectively, and S is an

indicator for whether a child is placed in the school cohort in which students born after

the January 1st assignment cut-off nearest to their birth month are assigned, or in a later

school cohort. Heteroscedasticity robust standard errors are used and to increase precision we

include all students born in the 12 month window around each assignment cut-off. Because

our running variable is discrete, as a robustness check, we reduce the bandwidth around the

cut-offs, as recommended by Kolesár and Rothe (2018). The main specification is estimated

using rectangular kernel weights and, as a robustness check, we show that alternative kernel

weights do not affect our results.

Our identification strategy requires the assumption that school starting age effects do not

vary from year to year in the absence of treatment. To test this assumption we perform a

series of placebo tests and show that this is the case. In addition, fuzzy regression discontinu-

ity designs require local randomisation, monotonicity, excludability and a strong first stage

(Lee and Lemieux, 2010). We argue that our difference-in-discontinuity design ensures local
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randomisation. In this setting, monotonicity implies that being born just after the school

cohort assignment cut-off of January 1st, 1997 does not cause any individuals to sort into a

control cohort. As discussed in section 2.1, it is rare that students change cohort and unlikely

that students could change cohort as a consequence of the introduction of more informative

grading. Excludability requires that being born just after January 1st affects student out-

comes only through exposure to more informative grading and/or the school starting age

effect. As discussed in section 2.2, we believe that we are able to identify the effect of more

informative grading, as distinct form other aspects of the Lgr 11 reform. We also examine

whether our estimates could be affected by other simultaneous shocks. Assuming that these

assumptions hold and assuming that the model is correctly specified, β̂1 can be interpreted

as the LATE of exposure to more informative grading for students born close to the January

1st, 1997 assignment cut-off. In a typical regression discontinuity framework, it is assumed

that the treatment variable varies discontinuously across the assignment cut-off while all

other variables related to the outcome are continuous across that cut-off. In the difference-

in-discontinuity design, we do not require this continuity across the assignment cut-off but

rather that any discontinuities across the cut-off are not different in the treatment year,

relative to the control years.

Supporting the assumption of a strong first stage, it is a very low proportion of students

who are placed in a different school cohort than to their assigned cohort. Figure 2 shows the

relationship between cohort assignment and month of birth, which shows large compliance

with assignment, although compliance does fall as month of birth gets closer to the assignment

cut-off date. The main threat to identification is that students, or their parents, are able to

manipulate school cohort assignment in order to receive grades under their preferred system,

and thereby violating the assumption of local randomisation. As discussed in section 2.1,

the vast majority of changes in school cohort occur before starting school or during the early

years of schooling. To be certain that manipulation of school cohort assignment does not

occur, we test that month of birth does not predict school cohort assignment or any pre-

determined characteristics. Were this to be the case, it may be a signal that certain groups

of students or parents may be manipulating school cohort assignment. Sample results of

these tests are presented in figure 3. For the examples shown, while in some cases we find

evidence of a discontinuous jump across the January 1st cut-off, what is important in our

setting is that any discontinuous jump does not change when comparing the control cut-

off to the treatment cut-off. There is no noticeable evidence of any statistically significant

difference in the discontinuities observed for these pre-determined characteristics. Full results

are presented in appendix table A1, in which we find that the model predicts changes to two

out of 18 characteristics included. These are the likelihoods of being one of three or more
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simultaneous births and of having two adoptive parents, both of which occur very rarely and

are unlikely to bias our results.

5. Main Results

5.1. Effects of More Informative Grading on Educational Outcomes

Table 2 reports the estimated effects of exposure to more informative grading on high

school outcomes. Column 1 shows how more informative grading affects the likelihood of

graduating from high school and column 2 reports how the likelihood of graduating from an

academic track is affected. The likelihood of graduating from any high school is reduced by

2.6 percentage points, while the likelihood of graduating from an academic track falls by 3.5

percentage points. Since just over 45% of the students graduate from an academic track,

this corresponds to a reduction of almost 8%. Columns 3 through 5 present the effects on

the likelihood of graduating from different specialisations within the academic track. The

likelihood of graduating from a STEM track falls by 2 percentage points as a result of more

informative grading. This corresponds to a 12% decrease in the likelihood of graduating

from a STEM track. While the likelihood of graduating from the social science, economics

or humanities tracks (column 4) appears to be unaffected by the change in the grading scale,

the likelihood of graduating from the art track (column 5) is reduced by 1.6 percentage

points. Overall, table 2 shows that the introduction of a more informative grading scale had

a negative impact on the share of students who graduated from high school. It is also worth

pointing out that a change in track composition is not necessarily a bad thing if it leads to

improved matching of students to tracks. As we find that changes in track composition are

accompanied by lower graduation rates, this appears not to be the case.

Table 3 shows the effect of more informative grading on university enrolment. More

informative grading does not seem to have had any effect on whether a student enrolled in

university during or before the spring of the year they turn 21 (column 1). Nor does it seem to

have affected the likelihood of enrolling in one of the top five Swedish universities (column 2),

where the top five are defined as the five universities receiving the most applications during

the period of interest.8 At the intensive margin, which we define as the number of university

credits enrolled in and the number of credits passed (columns 3 and 4, respectively), we find

that the number of credits passed falls by 0.65 credits, which corresponds to a 7% reduction.

In the second row of table 3, field of study is divided into four groups corresponding to the

academic high school tracks discussed above. The likelihood of choosing a STEM track is

8These universities are, in alphabetical order: Gothenburg University, Lund University, Stockholm Uni-
versity, Ume̊a University and Uppsala University.
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decreasing as a result of more informative grading and the magnitude is relatively large.

Enrolment in a STEM track in university falls by 1.4 percentage points or more than 16%.

We do not find any significant changes in enrolment in economics, social science or humanities

tracks, in art tracks or in other tracks.

Given that we find no effects on university enrolment, it is possible that the negative effect

on high school graduation is driven by students who would not have enrolled in university

anyway. However, as we identify a negative effect on points passed, there does appear to

be negative effects for those still enrolling in university. We can also see that the reduction

in the likelihood of graduating from a STEM track in high school is persistent, with lower

STEM enrolment at university. As a robustness check, we re-estimate our models reflecting

track choice using alternative definitions of field of study.9 These results are presented in

appendix table A2 and are almost identical to the main results, supporting the robustness of

our findings.

It is well established that there exist gender differences in participation in different ed-

ucational tracks. Prior to the introduction of more informative grading, girls were much

more likely to graduate from an academic high school track and from an economics, social

science or humanities track, while boys were more likely to graduate from STEM tracks in

high school and to enrol in STEM tracks at university. As our results identify effects of more

informative grades on track choice, it is possible that there may exist gender differences in

these effects. Table 4 reports estimates corresponding to those in table 2 and table 3, now

interacting the model with an indicator for being female. The first row presents the effect

on boys, the second row presents the difference in outcomes for girls, relative to boys and

the third row presents the effects of more informative grading on girls, relative to boys. If

there were significant gender differences, this would be reflected in the third row, but as can

be seen in the first panel, none of these differences are statistically significant for high school

outcomes. Looking at university enrolment (columns 6 through 9 of table 4), boys appear to

experience more negative consequences of receiving more informative grades than girls, but

none of these differences are statistically significant. Looking at track choices in university

(columns 10 through 13), no gender differences can be detected in the likelihood of enrolling

in economics, social science and humanities tracks, nor the group comprising other tracks.

Girls become slightly less likely to enrol in an art track relative to boys. The most striking

difference is found in the likelihood of enrolling in a STEM track. The negative effect on

enrolling in a STEM track seems to be mainly driven by boys. As a consequence of more

9These alternative definitions correspond to those used by the Swedish government to assign university
funding. Details of the definitions can be found in appendix table C2.
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informative grading, the likelihood of enrolling in a STEM track in university is decreasing

by 2.2 percentage points for boys while the corresponding decrease for girls is 0.5 percentage

points. This is, however, only significant at the ten percent level. That we do not detect any

gender differences in high school outcomes and only to a small degree in university outcomes

is in line with the findings of Azmat and Iriberri (2010) and Azmat et al. (2019), who, in

looking at the effects of relative grading in university and high school, respectively, do not

find any gender differences in outcomes.

In appendix tables A3 and A4, to proxy for unobserved ability, we also explore hetero-

geneity along household income and parental education. These do not provide any evidence

of economically or statistically significant variation in treatment effects across groups. This

is in contrast to Jalava et al. (2015), who find an increased likelihood of scoring a top grade

under an A-F grading scale, relative to a continuous grading scale, indicating improved per-

formance at the top of the ability distribution. We also look at heterogeneous effects based

on immigrant status. As can be seen in appendix table A5 we do not find evidence of

economically or statistically significant variation in treatment effects across these groups.

A concern with regard to our identification strategy is the external validity of our results.

As in any regression discontinuity framework, identification relies on estimating the treatment

effect on those individuals with values of the running variable around some threshold value.

In our case, identification relies on those born early in the school year. It is therefore a

concern that the effect of treatment may differ for those born early in the year relative to

those born later in the year, given that it is well-established that those born early tend to

have better educational and labour market outcomes. However, the relationship between

family background and outcomes is stronger in magnitude than that of month of birth. For

example, figure A1 compares the unconditional relationship between a subset of our outcomes

and month of birth with that of household income, divided into 12 quantiles. As can be seen,

the income gradient is much steeper than the month of birth gradient for the likelihood

of graduating from high school, graduating from a STEM high school track or to enrol in

a STEM track at university. If students who are expected to perform better are affected

by more informative grades differently to the rest of the population, we should expect to

find heterogeneous treatment effects among groups of different backgrounds. We do not find

evidence of heterogeneous treatment effects across parental income and education, gender or

immigrant status. This leads us to believe that the effects we estimate are not driven by

those born earlier in the year being affected differently by more informative grading.

5.2. Estimating Long-Term Effects on Income

Ideally, we would like to examine how more informative grading affects students’ long-

term labour market outcomes. As the treatment group was born in 1997 and our income
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data is observed only as far as 2016, the year in which the treated cohort turned 19, we

are unable to directly examine earnings later in life. In the absence of data, we instead

identify the effect of more informative grading on future earnings using a surrogate index,

as developed by Athey et al. (2019). The surrogate index represents the predicted value of

future earnings, estimated as a function of the intermediate outcomes examined in tables

2 and 3. More precisely, we estimate the effect of more informative grading on the log of

average yearly earned income between the ages of 28 and 30, adjusted according to Statistics

Sweden’s Consumer Price Index to the year 2000.

The surrogate index is constructed using older cohorts for whom we have access to data

on the intermediate outcomes and earned income in adulthood. As surrogates, we use the

population of Sweden born in 1985 and 1986. We regress average earned income at ages 28-30

on the high school and university outcomes that are presented in tables 2 and 3 and use the

results of this regression to fit predicted earnings in our analysis sample. These predicted

values serve as the surrogate index and are used to calculate the effect of more informative

grading on future earnings.

While it is common to use a short-term proxy to estimate treatment effects on longer-

term outcomes, it requires the strong assumption that the short-term proxy can fully predict

the relationship between treatment and the longer-term outcome. Athey et al. (2019) show

that by combining several short-term proxies into a surrogate index, weaker assumptions

are required. Under the assumptions of unconfoundedness, surrogacy and comparability, the

average treatment effect on the long run outcome is equal to the average treatment effect

on the surrogate index. Unconfoundedness is the requirement that treatment is randomly

assigned. We argue that our difference-in-discontinuity approach ensures this. Surrogacy

requires that the conditional distribution of future earnings are independent of the treatment

given the surrogate index. That is that the intermediate outcomes we use together span all of

the causal path of the effect of more informative grading on earnings at ages 28-30. We argue

that this is a reasonable assumption to make in this setting since any causal effect of more

informative grading should be reflected in treated students future educational choices and

performance. Finally, comparability requires that the relationship between the intermediate

outcomes and future earnings is the same in the main sample and the sample used to construct

the surrogate index. In our setting that implies that the relationship between the high school

and university outcomes used and average earnings at age 28-30 is comparable between those

born in 1985 to 1986 and those born between 1991 and 1997. Given that the youngest

individuals in the sample used to construct the surrogate index are only 4.5 years older than

the oldest individuals in main sample, we believe that this assumption is likely to hold as the

labour market returns to the educational outcomes we examine are unlikely to have changed
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structurally in that time.

Table 5 shows that the introduction of more informative grading causes a significant

decrease in yearly income of approximately 1.8%. To put the size of this effect into context,

we compare our finding to that of Fredriksson et al. (2013), who exploit a maximal class size

rule in Sweden in order to estimate the effect of smaller classes on later earnings. They find

that a class size reduction of seven students (equivalent to the class size reduction in project

STAR) increased adult wages by 4.4%. The introduction of a more informative grading

system thus causes a negative effect on earnings of a magnitude a little under half of the

class size effect.

5.3. Robustness of the Main Results

Our identification strategy relies on identifying discontinuous variation in outcomes across

the January 1st, 1997 school cohort assignment cut-off, relative to other school assignment

cut-offs. A primary concern with our identification is thus that our results may be confounded

by idiosyncratic school cohort-specific shocks affecting outcomes. If cohort-specific shocks

are indeed a common occurrence then we would also expect to find significant changes in

outcomes across individual control period discontinuities, relative to the remaining control

periods. We therefore conduct a series of placebo tests within our control cohorts, using each

admission cut-off in turn as a placebo treatment cut-off. The results of these tests for our

high school and university outcomes are presented in tables 6 and 7, respectively. Each of

the placebo estimates are all close to zero and only 3 out of 52 estimates are significant at

the 10% level, one of which is significant at the 5% level, less than what could be expected

to occur by chance.

Idiosyncratic cohort-specific shocks may also affect the discontinuity in outcomes during

the control period in a manner which leads to an apparent significant effect in the treatment

period. We show in appendix tables A6 and A7 that our results are not driven by such

shocks by excluding each control year in turn and re-estimating our models. In addition, it

is possible that as students born before 1995 entered a different high school system to those

born after 1995, the inclusion of these cohorts as control groups may affect the results. Table

A8 shows that our results are essentially unchanged when using only those born around the

January 1st, 1996 cut-off as a control group. Furthermore, we use a randomisation inference

design to include all possible placebo assignment cut-offs in our period of interest. We use as

placebo cut-offs all birth months included in our analysis sample, excluding the three months

book-ending each period from which we draw our control group in order to allow enough data

on each side of the cut-off for identification. The periods used for randomisation inference

are thus October 1991-March 1994 and October 1995-March 1997. Table 8 presents the p-

values estimated in tables 2, 3 and 5 alongside the corresponding p-values estimated using
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randomisation inference. For university credits enrolled in and university credits passed, the

results in fact become statistically significant at the 1% level using randomisation inference.

As a result of these robustness checks, we believe that it is very unlikely that our results

could be driven by any idiosyncratic shocks coinciding with the treatment cut-off.

The next set of robustness checks are presented in appendix tables A9 and A10, respec-

tively. Our data only allows the use of a discrete running variable, namely month of birth.

In such settings, Kolesár and Rothe (2018) recommend, in cases with large enough sample

size, to reduce the bandwidth to a small enough level to reduce bias in the estimates and

employ conventional heteroscedasticity-robust standard errors. In our main analysis we use

a 12 month period around each January 1st cut-off in order to reduce variance. As a robust-

ness check, we reduce our bandwidth to 6 months. As can be seen in appendix tables A9

and A10 our results are robust to this reduction in bandwidth. It can be argued whether a

linear model is the best fit for the data. As an example, figure A2 shows graphically how a

quadratic fit would look, using the likelihood of completing an academic high school track

as an outcome. This appears to fit the data quite well. In appendix tables A9 and A10,

we re-estimate our models with quadratic rather than linear trends and show that none of

our estimates are driven by mis-specification bias. Gelman and Imbens (2019) show that

higher order polynomials can cause bias in regression-discontinuity designs due to overfit-

ting, a concern which is especially acute in this case as our running variables takes only six

discrete values on either side of the assignment threshold. As such, we employ only linear

and quadratic functional forms.

As discussed in section 4, we do not find evidence of any discontinuous variation in

background characteristics across the cut-off that might impact our results. To be certain

that the results are not driven by changes to the composition of students on either side of

the thresholds, we re-estimate our models including a series of individual characteristics as

control variables. As can be seen in appendix tables A9 and A10, the introduction of these

controls do not change our results. While it is possible to pass through compulsory school in

Sweden in a different cohort to that assigned, these changes generally occur in the first few

years of schooling and thus before anyone could have been aware of a change to the grading

scale. It is still theoretically possible, however, that a student may have been able to change

cohort to receive grades on their preferred grading scale. To ensure that this is not affecting

our results, we also run a reduced form model, where we find smaller effect sizes but similar

levels of significance. Finally, it is commonplace in the regression discontinuity literature

to weight observations in a manner that gives more importance to observations closest to

the cut-off. While our main specification weights all observations equally, we show that our

results are robust to implementing a triangular kernel. As can be seen in the last two rows
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of appendix tables A9 and A10, our results are robust to each of these checks.

Under this battery of robustness tests, we lose some significance in cases where we drop

observations, which is to be expected. However, given that the majority of our estimates

remain similar in magnitude and significance to our original estimates, we conclude that

our estimates are largely robust and unlikely to have been caused by chance or any other

simultaneous shock to outcomes.

6. Mechanisms

Our main results show long-term negative effects of more informative grading. In this

section, we explore mechanisms related to academic achievement, namely students’ perceived

ability and attitudes to school, followed by mental health.

6.1. Perceived Ability and Attitudes to School

To examine how the introduction of more informative grading affects students’ perceived

ability and attitudes to school, we exploit data from the Health Behaviour in School-Aged

Children survey (HBSC). The HBSC is an international study organised by the World Health

Organisation, comprising a self-reported questionnaire-based survey of schoolchildren every

four years with nationally representative samples of children aged 11, 13 and 15. The study

has been conducted since 1982 and includes over 50 countries and regions. We use data from

surveys conducted in 2002, 2006, 2010 and 2014. The Swedish 1998 birth cohort were treated

by the grading scale reform and this cohort was sampled at age 11 in the 2010 wave (before

the grading reform) and again at age 15 in the 2014 wave (after the grading reform) of the

HBSC. We exploit a pseudo-panel strategy to identify the effects of the reform. In addition

to the 1998 birth cohort, the 1990 and 1994 birth cohorts, who finished compulsory school

before the grading reform (and thus were never treated), were also sampled at ages 11 and

15.

To examine perceived ability and attitudes to school, we estimate the effects of more

informative grading on the answers to a question regarding students’ opinions of their own

academic ability, a question asking students how much they like school and a question on

how pressured students feel by their schoolwork. Appendix B gives an overview of the exact

questions used in the HBSC. We exploit a triple-differences estimation strategy, examining

changes in responses to HBSC questions within the 1998 birth cohort between ages 11 and 15,

relative to the same changes in previous cohorts and comparing this change within Sweden to

the corresponding changes in Sweden’s neighbouring Scandinavian countries of Denmark and

Norway. Comparing outcomes between 11 and 15 year olds from the same birth cohort re-
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moves any cohort specific variation and comparing outcomes across birth cohorts removes any

age-specific variation, while comparing across countries removes any time-specific variation.

A visual interpretation of our estimation strategy is provided in figure 4, showing from

two perspectives the progression of differences in the likelihood of a child reporting their

school performance to be very good. In the left panel the solid line shows the differences in

that likelihood between Swedish 15 and 11 year olds. The dashed line shows the same for

Denmark and Norway. The slope of the two lines are on a similar trend before diverging

at the 1998 cohort, with a relative decrease for Swedish 15 year olds, which comprise the

treatment group. The right panel shows a similar pattern from an age perspective. The solid

line shows the responses of Swedish 15 year olds relative to Danish and Norwegian 15 year

olds, while the dashed line shows the same for 11 year olds. Again, we see a similar trend

between the 1990 and 1994 cohorts followed by a divergence at the 1998 cohort.

Table 9 provides the estimated effects of receiving more informative grades on the like-

lihood of choosing specific answers to the above questions. Appendix table A11 provides a

more detailed set of results, including both pre-reform birth cohorts in the regression table

in an event study setting in order to examine pre-trends. There is a large reduction in the

likelihood of students believing that they are good or very good in school. By comparing the

estimate (row 1, column 2) with the pre-reform mean for Swedish 15-year old’s we can see

that the effect size corresponds to a drop in the likelihood of reporting that they are good

or very good in school by 32%. With less informative grades, students appear to be more

confident in their academic ability, which receives a negative shock due to the introduction

of more informative grades. This could simply reflect students learning that they are in fact

performing worse than they previously would have thought under less informative grading.

This is consistent with the findings of the experimental literature examining mechanisms

through which feedback affects performance. Feedback about positive performance increases

self-confidence (Möbius et al., 2014), which in turn leads to greater investment in learning

and improved performance (Fischer and Sliwka, 2018). Our results are, however, inconsistent

with Zimmermann (2020), who finds that the effects of negative feedback dissipate over time.

Alternatively, this could be due to just missing out on reaching a specific grade threshold

which previously would not have existed, leading to discouragement. This discouragement

from failing to reach a grading threshold has been shown by Campos-Mercade and Wengström

(2015) to have significant longer term effects on achievement, albeit at university level, where

effects were only found for girls, while we find effects for both boys and girls in our sample.10

10In regressions not reported by the authors, we found the effects in table 9 to be similar for boys and
girls.
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We find no evidence of any impact on liking school. We do, however, find evidence of an

increase in the likelihood of students reporting some or more pressure from schoolwork. It is

worth noting that, as shown in appendix table A11, there is evidence of differing pre-trends

in the likelihood of reporting a little or a lot of pressure at school so this result should be

taken with a grain of salt. Nevertheless, these results provide at least suggestive evidence

that the introduction of more informative grades at compulsory school had negative impacts

on students’ attitudes toward school.

6.2. Mental Health

We examine mental health impacts using both the HBSC survey data and data from

administrative registers. Using the HBSC data, we are able to identify the effects of more

informative grading on how often children experience mental health issues using the triple

differences identification strategy described in section 6.1. We use as outcomes the answers

to questions regarding how often children experience feelings of irritability or bad temper,

nervousness and difficulties in getting to sleep. Appendix B gives an overview of the exact

questions used to measure mental health in the HBSC survey.

Table 10 provides the main results.11 While we do not find evidence of any strong patterns

with regard to irritability or nervousness, we identify a large and strongly significant effect

on the likelihood of reporting difficulties in getting to sleep. This is identified at all levels of

instance, from monthly or more often up to experiencing sleep difficulties on a daily basis.

As difficulties in sleeping are often associated with feelings of anxiety and stress, and taken

together with the suggestive evidence on increased school pressure found in table 9, this

suggests that more informative grading increases students stress levels. One would however

expect that increased stress levels among students would also increase feelings of nervousness

and irritability, outcomes for which we do not detect any significant changes. We speculate

that it may be easier for individuals to estimate the number of times they have experienced

difficulties in getting to sleep compared to feelings of nervousness and irritability and that

this self-reported outcome is therefore less noisy and more reliable as a measure of stress

levels.

Using Swedish register data covering the entire population, we examine mental health

diagnoses in specialised inpatient and/or outpatient care. We cannot observe mental health

diagnoses in primary care since no such national register exists in Sweden. We observe diag-

noses up to the end of 2012, which means up to midway through 9th grade for our treatment

group. We therefore observe mental health outcomes at this point for all individuals in our

11Appendix table A12 details the same but including pre-trends in the outcomes in an event-study setting.
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sample. Using the fuzzy difference-in-discontinuity identification strategy described in sec-

tion 4, we examine at the extensive margin the likelihood of receiving any mental health

diagnosis and at the intensive margin the number of mental health diagnoses. The results

of this analysis are presented in table 11. The first row uses as an outcome any mental

health diagnoses, while the following rows divide these diagnoses into different sub-groups,

namely self-harm, drug use, anxiety and education-related mental health issues. Details of

the diagnoses categorised in each group are detailed in appendix table C3.

Mental health related diagnoses in either specialised inpatient or outpatient care are very

rare in Sweden. As only 3.1% of our sample have any mental health diagnosis at the time of

observation, with a sample mean of 0.09 diagnoses per person, these can be considered to be

more extreme outcomes. While table 11 shows weak evidence of an increase in drug use and

education-related mental health diagnoses, these effects are very small and only marginally

significant and thus we conclude that more informative grading does not have an effect on

more severe mental health outcomes.

7. Conclusion

A large literature exists examining how feedback plays a role in inducing greater perfor-

mance both in the workplace and in education. The education literature tends to focus on

how relative grading feedback increases students’ motivation, relative to absolute grading.

Grading systems remain, however, predominantly based on absolute levels of achievement

and little light has been shed on the information content of absolute grading systems. In this

paper we contribute to the literature by identifying a natural experiment which allows us to

examine how the information content of grades, in terms of the number of discrete points on

the grading scale, affects the education and labour market outcomes of students. We do this

using Swedish administrative data comprising the population of Sweden born between 1991

and 1997. We employ a fuzzy difference-in-discontinuity design, assuming that, conditional

on date of birth, exposure to more informative grading is as good as random and discon-

tinuities in outcomes across school cohort admissions cut-offs caused by school starting age

effects are consistent over time. We provide a number of specification checks that support

this assumption.

We find that exposure to more informative grading has negative consequences for students.

We estimate that those exposed to more informative grading are 2.6 percentage points less

likely to go on to graduate from high school and 3.5 and 2 percentage points less likely to

complete an academic track or an academic STEM track in high school, respectively. We find

that the effect on STEM participation persists to the university level, with more informative

grading causing a 1.4 percentage point reduction in the likelihood of STEM enrolment. Using
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a surrogate index approach, we estimate a long-term negative effect on income between the

ages of 28-30 of approximately 1.8%.

Introducing a new data set and empirical strategy, we examine two mechanisms through

which more informative grading affects outcomes. Treated students are found to be less

likely to report themselves as being good or very good academically, relative to their peers,

suggesting that with more information, students are relatively less optimistic about their

abilities. More informative grading thus seems to provide a negative shock to self-confidence.

Moreover, we identify that the treated students are more likely to report feeling pressure

from their school work and to report stress-related mental health issues.

In this paper we provide the first evidence on the effect of receiving more informative

grades in school on long-term educational and labour market outcomes. Our results give

interesting insights into how receiving more informative feedback in one’s formative years

can have large and persistent impacts on outcomes, with important implications for the

framing of feedback in the education setting. The findings of our research indicate that

more information acts as a negative shock to people’s self-belief, increasing stress-levels and

leading, in turn, to worse educational outcomes and lower income later in life. While our

results do not speak to whether children should be graded at all, when it comes to the

information content of grades, less is more.
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Fredriksson, P. and Öckert, B. (2014). Life-cycle effects of age at school start. The Economic

Journal, 124(579):977–1004.
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Figures

Figure 1: Difference-in-Discontinuity Visualisation
Notes: This figure plots graduation from an academic high school track (as an example outcome) by
month of birth (dots), linear fits through 6 month bandwidths of either side of each year’s January
1st cut-off (solid lines) and robust 95% confidence intervals (dotted lines). The left panel shows the
school starting age effect present at the January 1st cut-off in the years 1992, 1993, 1994 and 1996.
The right panel shows the grading scale reform cut-off on January 1st 1997. The treatment year
discontinuity minus the pooled control years’ discontinuity provides the difference-in-discontinuity
estimate of the effect of the reform.
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Figure 2: Assignment to School Cohort
Notes: This figure plots on the y-axis S, which represents assignment to the school cohort of those
born after the January 1st admissions cut-off nearest to an individual’s birth month, against month
of birth. Unrestricted means are plotted in bins and a local polynomial is fitted separately on either
side of the January 1st cut-off.
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Figure 3: Covariate Balance
Notes: This figure plots in the left and middle panels three pre-determined characteristics of the
sample: total monthly births, first generation immigrant status and average yearly household income
(measured in 000s of SEK), each of which have been de-meaned, by month of birth (dots), linear fits
through 6 month bandwidths of either side of each year’s January 1st cut-off (solid lines) and robust
95% confidence intervals (dotted lines). The right panel shows the estimated difference between the
treatment and pooled control years and robust 95% confidence intervals. Average household income
is calculated as the average yearly income of a child’s parents in the three years prior to that child’s
entry to 9th grade and is adjusted according to Statistics Sweden’s Consumer Price Index to the
year 2000. The difference-in-discontinuity design do not require continuity across the assignment
cut-off but rather that any discontinuities across the cut-off are not different in the treatment year,
relative to the control years.
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Figure 4: Triple Differences Visualisation
Notes: This figure visualises the triple differences model using the other Scandinavian countries
of Denmark and Norway as a control group. This graph uses as an outcome the proportion of
respondents to the Health Behaviour of School Children survey who answered the question “In your
opinion, what does your class teacher(s) think about your school performance compared to your
classmates?” with “very good”. The left panel shows the development of the differences in the
outcome between 15 and 11 year old children in Sweden and the control countries. The right panel
shows the development of the differences in the outcome between Sweden and the control countries
for 15 and 11 year old children. Both panels show a relative decrease in the proportion of Swedish
15 year old children believing their performance to be very good.
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Tables

Table 1: Summary Statistics

Mean Std. Dev. Obs.

Pre-determined characteristics
Female 0.49 (0.50) 547508
Number of siblings 2.10 (1.50) 547508
Birth order 2.11 (1.23) 547508
Twin 0.03 (0.16) 547508
Other multiple birth 0.03 (0.17) 547508
Has adoptive parent 0.01 (0.10) 547508
Has two adoptive parents 0.01 (0.09) 547508
First generation immigrant 0.06 (0.24) 547508
Second generation immigrant 0.09 (0.28) 547508
Mother has HS degree 0.90 (0.30) 547508
Mother had university degree 0.36 (0.48) 547508
Father has HS degree 0.85 (0.36) 547508
Father has university degree 0.23 (0.42) 547508
Mother studied STEM 0.07 (0.26) 543955
Father studies STEM 0.45 (0.50) 533420
Average Household income 517082.27 (329086.20) 547508
7th-9th grade class size 23.11 (5.17) 506951

High School Outcomes
Graduate from High School 0.78 (0.41) 545760
Academic track 0.46 (0.50) 545760
STEM trac 0.17 (0.38) 545760
Econ. / Soc. Sci. / Hum. track 0.23 (0.42) 545760
Art track 0.06 (0.23) 545760

University Outcomes
Enrolled in spring age 21 0.28 (0.45) 541302
Number of credits enrolled in 13.29 (31.13) 541302
Number of credits passed 9.16 (21.37) 541302
Enrolled in a top 5 university 0.13 (0.33) 541302
STEM track 0.08 (0.28) 508015
Econ. / Soc. Sci. / Hum. track 0.05 (0.22) 508015
Art track 0.01 (0.08) 508015
Other track 0.09 (0.28) 508015

Notes: This table presents summary statistics of background characteristics and the main outcome
variables of our analysis. Variations in sample size are due to missing values in the data. Household
income is calculated as the average yearly income of a child’s parents in the three years prior to that
child’s entry to 9th grade and is adjusted according to Statistics Sweden’s Consumer Price Index to
the year 2000. High school outcomes are observed only for those finishing high school. University
enrolment outcomes are observed at the end of the spring semester of the year an individual turns
21, while university credit enrolments are observed at the end of the autumn semester of the
year an individual turns 20. The universities considered as top-5 are chosen according to total
applications to those universities. These are, in alphabetical order, Gothenburg University, Lund
University, Stockholm University, Ume̊a University and Uppsala University. Track choices are
defined according to SUN2000, which is the Swedish Education Nomenclature defined by Statistics
Sweden. The SUN2000 classification is constructed to be comparable with the ISCED97. We assign
tracks to students according to the field of study in which a student has taken the most credits.
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Table 2: Effects on High School Outcomes

(1) (2) (3) (4) (5)

Graduate
High School Academic track Stem Track

Econ./Soc.Sci./
Hum. Track Art Track

Grading Reform –0.026∗∗∗ –0.035∗∗∗ –0.020∗∗∗ 0.001 –0.016∗∗∗

(0.008) (0.009) (0.007) (0.008) (0.004)

Pre-reform mean .793 .456 .168 .231 .0537
N 545,760 545,760 545,760 545,760 545,760

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome. High school outcomes are observed only for those finishing
high school.

Table 3: Effects on University Outcomes

(1) (2) (3) (4)
Enrolled Spring

Age 21
In top 5

University
Number of

credits enr. in
Number of

credits passed

Grading Reform –0.008 –0.001 –0.640 –0.654∗

(0.008) (0.006) (0.536) (0.370)

Pre-reform mean .278 .127 13.4 9.22
N 541,302 541,302 541,302 541,302

(5)

Stem track

(6)
Econ./Soc.Sci./

Hum. Track

(7)

Art Track

(8)

Other track

Grading Reform –0.014∗∗∗ 0.001 –0.000 0.000
(0.005) (0.004) (0.001) (0.005)

Pre-reform mean .0838 .0527 .0059 .0875
N 508,015 508,015 508,015 508,015

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome. University outcomes are observed at the end of the spring
semester of the year an individual turns 21, while credit enrolment is observed at the end of the autumn semester of the
year an individual turns 20. Variations in sample size are due to missing values in the data. The universities considered
as top-5 are chosen according to total applications to those universities. These are, in alphabetical order, Gothenburg
University, Lund University, Stockholm University, Ume̊a University and Uppsala University. Track choices are defined
according to SUN2000, which is the Swedish Education Nomenclature defined by Statistics Sweden. The SUN2000
classification is constructed to be comparable with the ISCED97. We assign tracks to students according to the field
of study in which a student has taken the most credits.
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Table 4: Gender Differences

(1) (2) (3) (4) (5)

Graduate
High School Academic track Stem Track

Econ./Soc.Sci./
Hum. Track Art Track

Panel A: High School Outcomes
Grading Reform –0.025∗∗ –0.038∗∗∗ –0.028∗∗∗ 0.001 –0.011∗∗

(0.011) (0.012) (0.010) (0.010) (0.005)
Female 0.069∗∗∗ 0.141∗∗∗ –0.052∗∗∗ 0.137∗∗∗ 0.054∗∗∗

(0.005) (0.006) (0.004) (0.005) (0.003)
Reform*Female –0.003 0.005 0.016 –0.003 –0.010

(0.015) (0.017) (0.013) (0.015) (0.008)

Pre-reform: boys .766 .401 .194 .172 .0332
Pre-reform: girls .82 .513 .14 .293 .075
N 545,760 545,760 545,760 545,760 545,760

(6)
Enrolled Spring

Age 21

(7)
In top 5

University

(8)
Number of

credits enr. in

(9)
Number of

credits passed

Panel B: niversity Outcomes
Grading Reform –0.019∗ –0.010 –0.804 –0.796

(0.010) (0.007) (0.694) (0.485)
Female 0.082∗∗∗ 0.054∗∗∗ 4.217∗∗∗ 2.967∗∗∗

(0.005) (0.004) (0.360) (0.245)
Reform*Female 0.020 0.017 0.270 0.244

(0.015) (0.011) (1.070) (0.739)

Pre-reform: boys .239 .104 11.3 7.81
Pre-reform: girls .319 .151 15.5 10.7
N 541,302 541,302 541,302 541,302

(10)

Stem track

(11)
Econ./Soc.Sci./

Hum. Track

(12)

Art Track

(13)

Other track

Grading Reform –0.022∗∗∗ 0.006 0.002 –0.000
(0.008) (0.005) (0.002) (0.005)

Female –0.057∗∗∗ 0.025∗∗∗ –0.000 0.090∗∗∗

(0.003) (0.003) (0.001) (0.003)
Reform*Female 0.017∗ –0.011 –0.005∗ 0.001

(0.010) (0.008) (0.003) (0.010)

Pre-reform: boys .114 .0386 .00583 .0422
Pre-reform: girls .0517 .0679 .00598 .136
N 508,015 508,015 508,015 508,015

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome. High school outcomes are observed only for those finishing high
school. University outcomes are observed at the end of the spring semester of the year an individual turns 21, while
credit enrolment is observed at the end of the autumn semester of the year an individual turns 20. Variations in sample
size are due to missing values in the data. The universities considered as top-5 are chosen according to total applications
to those universities. These are, in alphabetical order, Gothenburg University, Lund University, Stockholm University,
Ume̊a University and Uppsala University. Track choices are defined according to SUN2000, which is the Swedish
Education Nomenclature defined by Statistics Sweden. The SUN2000 classification is constructed to be comparable
with the ISCED97. We assign tracks to students according to the field of study in which a student has taken the most
credits.
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Table 5: Long-Term Effect on Income

(1)
Log Avg. Income

Age 28-30

Grading Reform –0.018∗∗

(0.007)

Pre-reform mean 11.5
N 508,015

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Income is estimated using a surrogate
index, using as surrogates all individuals in Sweden born in 1985 and 1986. Income is measured as average total yearly
income and is adjusted according to Statistics Sweden’s Consumer Price Index to the year 2000.

Table 6: Placebo Tests - High School Outcomes
(1) (2) (3) (4) (5)

Graduate
High School Academic track Stem Track

Econ./Soc.Sci./
Hum. Track Art Track

1992 0.005 –0.012 –0.002 –0.009 0.001
(0.007) (0.008) (0.006) (0.007) (0.004)

1993 –0.001 0.000 –0.002 –0.002 0.000
(0.007) (0.008) (0.006) (0.007) (0.004)

1994 –0.016∗∗ 0.003 –0.005 0.007 0.000
(0.007) (0.008) (0.006) (0.007) (0.004)

1996 0.013∗ 0.010 0.010 0.004 –0.002
(0.008) (0.009) (0.007) (0.008) (0.004)

N 449,487 449,487 449,487 449,487 449,487

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. The left-most column details the cut-off
year used as a placebo treatment cut-off. Estimates are taken from separate difference-in-discontinuity regressions for
each outcome and placebo cut-off. High school outcomes are observed only for those finishing high school.
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Table 7: Placebo Tests - University Outcomes
(1) (2) (3) (4)

Enrolled Spring
Age 21

In top 5
University

Number of
credits enr. in

Number of
credits passed

1992 –0.003 –0.002 –0.401 –0.024
(0.007) (0.006) (0.528) (0.361)

1993 –0.007 –0.006 –0.399 –0.550
(0.008) (0.006) (0.532) (0.363)

1994 0.000 0.009 0.569 0.343
(0.008) (0.006) (0.544) (0.368)

1996 0.011 –0.001 0.287 0.262
(0.008) (0.006) (0.551) (0.378)

N 445,537 445,537 445,537 445,537

(5)

Stem track

(6)
Econ./Soc.Sci./

Hum. Track

(7)

Art Track

(8)

Other track

1992 0.001 0.003 0.001 –0.007
(0.005) (0.004) (0.001) (0.005)

1993 –0.003 –0.002 –0.001 –0.002
(0.005) (0.004) (0.001) (0.005)

1994 –0.007 0.002 0.000 0.006
(0.005) (0.004) (0.001) (0.005)

1996 0.009∗ –0.004 –0.001 0.002
(0.005) (0.004) (0.001) (0.005)

N 417,046 417,046 417,046 417,046

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. The left-most column details the cut-off
year used as a placebo treatment cut-off. Estimates are taken from separate difference-in-discontinuity regressions for
each outcome and placebo cut-off. University outcomes are observed at the end of the spring semester of the year an
individual turns 21, while credit enrolment is observed at the end of the autumn semester of the year an individual
turns 20. Variations in sample size are due to missing values in the data. The universities considered as top-5 are
chosen according to total applications to those universities. These are, in alphabetical order, Gothenburg University,
Ume̊a University, Lund University, Stockholm University and Uppsala University. Track choices are defined according
to SUN2000, which is the Swedish Education Nomenclature defined by Statistics Sweden. The SUN2000 classification
is constructed to be comparable with the ISCED97. We assign tracks to students according to the field of study in
which a student has taken the most credits.
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Table 8: Randomisation Inference

Original p-value R.I. p-value

Graduate High School 0.00 0.02
Academic Track High School 0.00 0.02
STEM Track High School 0.00 0.04
Econ./ Soc. Sci./ Hum. Track High School 0.93 0.47
Art Track High School 0.00 0.05
Enrolled in uni spring age 21 0.28 0.12
Enrolled in a top 5 university 0.83 0.44
University credits enrolled in 0.23 0.01
University credits passed 0.08 0.00
STEM track university 0.01 0.13
Econ./ Soc. Sci./ Hum. Track university 0.81 0.44
Art Track 0.94 0.49
Other Track 0.93 0.47
Log Avg. Income aged 28-30 (Surrogate) 0.02 0.08

Notes: The original p-values presented in this table are those of the corresponding estimates in
tables 2, 3 and 6. The second column of p-values presented were calculated using randomisation
inference over all months included in the analysis sample, excluding the three months book-ending
each period in order to allow for identification. The periods used for randomisation inference are
therefore October 1991 - March 1994 and October 1995 - March 1997. High school outcomes are
observed only for those finishing high school. University enrolment outcomes are observed at the
end of the spring semester of the year an individual turns 21. University credit enrolment outcomes
are observed at the end of the autumn semester of the year an individual turns 20. Income is
estimated using a surrogate index, using as surrogates all individuals in Sweden born in 1985 and
1986. Income is measured as average total yearly income and is adjusted according to Statistics
Sweden’s Consumer Price Index to the year 2000.
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Table 9: Attitudes to School

(1) (2) (3)

Very good
Good/

Very good

Average/
Good/

Very good

Academic Ability –0.085∗∗∗ –0.190∗∗∗ –0.020
(0.025) (0.030) (0.012)

Pre-reform mean .145 .581 .934
N 25,241 25,241 25,241

A lot
A little/

A lot

Not much/
A little/

A lot

Like School 0.034 0.006 –0.014
(0.033) (0.027) (0.014)

Pre-reform mean .125 .682 .908
N 25,241 25,241 25,241

A lot
A little/

A lot

Some/
A little/

A lot

School Pressure 0.020 0.116∗∗∗ 0.118∗∗∗

(0.023) (0.032) (0.028)

Pre-reform mean .2 .482 .924
N 25,241 25,241 25,241

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. The pre-reform
mean refers to the mean of Swedish 15-year old’s born in 1990 and 1994. Estimates are taken from
separate triple-differences regressions for each outcome using the other Scandinavian countries of
Denmark and Norway as a control group. Identification exploits differences in the outcomes of 15
year old and 11 year old children from the 1998 birth cohort in Sweden relative to the same changes
in earlier birth cohorts in Sweden. This difference is further compared to the same differences in
the control countries. All models include controls for gender and whether a child considers their
family to be well-off. While most of models so not show statistically significant evidence of parallel
trends, some do. This is relevant to the third row of column (2). The models presented in this table
are re-produced including estimates of the treatment effect in the control periods in appendix table
A11.
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Table 10: Self-reported Mental Health

(1) (2) (3) (4)

Monthly /
more often

Weekly /
more often

More
than weekly /

more often
Daily /

more often

Irritable or Bad Temper 0.010 0.033 0.046∗ 0.013
(0.028) (0.034) (0.026) (0.014)

Pre-reform mean .88 .606 .321 .0729
N 25,241 25,241 25,241 25,241

Nervous –0.025 –0.003 0.019 0.000
(0.033) (0.031) (0.023) (0.011)

Pre-reform mean .734 .41 .173 .0389
N 25,241 25,241 25,241 25,241

Difficulty Sleeping 0.094∗∗∗ 0.112∗∗∗ 0.105∗∗∗ 0.057∗∗∗

(0.036) (0.032) (0.028) (0.019)

Pre-reform mean .642 .42 .245 .0931
N 25,241 25,241 25,241 25,241

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. The pre-reform
mean refers to the mean of Swedish 15-year old’s born in 1990 and 1994. Estimates are taken from
separate triple-differences regressions for each outcome using the other Scandinavian countries of
Denmark and Norway as a control group. Identification exploits differences in the outcomes of 15
year old and 11 year old children from the 1998 birth cohort in Sweden relative to the same changes
in earlier birth cohorts in Sweden. This difference is further compared to the same differences in
the control countries. All models include controls for gender and whether a child considers their
family to be well-off. The models presented in this table are re-produced including estimates of the
treatment effect in the control periods in appendix table A12.
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Table 11: Mental Health Diagnoses

(1) (2)
Any

diagnosis
No. of

diagnoses

Health 0.002 0.016
(0.003) (0.013)
[.0311] [.0823]

Self-harm –0.000 –0.000
(0.001) (0.001)
[.00254] [.00334]

Drugs 0.001 0.003∗

(0.001) (0.002)
[.00512] [.00638]

Anxiety 0.001 0.006
(0.002) (0.010)
[.0135] [.0428]

Education 0.002 0.015∗

(0.002) (0.008)
[.015] [.0363]

N 547,508 547,508

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Pre-reform means in square brackets. Estimates
are taken from separate difference-in-discontinuity regressions for each outcome. As the mental health data we have received
access to information only up to the December 2012, which is the year in which our treatment group is in 9th grade, outcomes here
are measured up to that point for all individuals. Column (1) uses as an outcome an indicator for whether or not an individual
received any mental health diagnosis. Column (2) uses as an outcome the number of mental health diagnoses received.
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Appendix A. Further Tables and Figures

Figure A1: Comparing Birth Month and Income Quantile Gradients
Notes: This figure plots the unconditional relationship between a sample of our outcomes and month
of birth in the left panel and in the right panel shows the same for quantiles of average household
income. Average household income is calculated as the average yearly income of a child’s parents
in the three years prior to that child’s entry to 9th grade and is adjusted according to Statistics
Sweden’s Consumer Price Index to the year 2000.
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Figure A2: Quadratic Functional Form
Notes: This figure plots graduation from an academic high school track (as an example outcome)
by month of birth (dots), quadratic fits through 6 month bandwidths of either side of each year’s
January 1st cutoff (solid lines) and robust 95% confidence intervals (dotted lines).
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Table A1: Covariate Balance

Panel A: Density of the running variable

Total monthly births –814.499 (511.891)

N 60

Panel B: Balance Test

School cohort assignment –0.003 (0.004)
Sex 0.005 (0.009)
Number of siblings 0.040 (0.027)
Birth order 0.005 (0.022)
Twins 0.004 (0.003)
Triplets or more 0.001∗∗∗ (0.000)
Immigrant (1st generation) 0.003 (0.005)
Immigrant (2nd generation) 0.006 (0.005)
Adoptive parents 0.003 (0.002)
Two adoptive parents 0.004∗∗ (0.002)
Mother has HS degree –0.009 (0.005)
Mother has Uni. Degree –0.010 (0.008)
Father has HS degree –0.002 (0.006)
Father has Uni. degree –0.005 (0.007)
Mother, STEM –0.007 (0.005)
Father, STEM 0.003 (0.009)
Household income –1238.154 (5793.242)
Class size 0.082 (0.095)

N 547,508

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome. School cohort assignment refers to whether a student is assigned
to the younger of two school cohorts surrounding the closest January 1st to a child’s date of birth. Average household
income is calculated as the average yearly income of a child’s parents in the three years prior to that child’s entry to
9th grade and is adjusted according to Statistics Sweden’s Consumer Price Index to the year 2000. The universities
considered as top-5 are chosen according to total applications to those universities. These are, in alphabetical order,
Gothenburg University, Lund University, Stockholm University, Ume̊a University and Uppsala University. The reported
number of observations relates to the maximum number of observations in the sample. Due to missing information,
fewer observations are included for three variables, namely ‘Mother, STEM’ (3,543 missing), ‘Father, STEM’ (14,088
missing) and ‘Class size’ (40,557 missing).
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Table A2: University Outcomes - Alternative Definition of Tracks

(1) (2) (3) (4)

Stem track
Econ./Soc.Sci./

Hum. Track Art Track Other track

Grading Reform –0.012∗∗ –0.004 –0.000 0.005
(0.005) (0.005) (0.001) (0.004)

Pre-reform mean .103 .116 .00396 .0674
N 541,302 541,302 541,302 541,302

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome. University outcomes are observed at the end of the spring
semester of the year an individual turns 21. The division into tracks is based on the governments definition of tracks
that form the basis of their funding to universities. We assign tracks to students according to the field of study in which
a student has taken the most credits.
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Table A3: Heterogeneity by Household Income

(1) (2) (3) (4) (5)

Graduate
High School Academic track Stem Track

Econ./Soc.Sci./
Hum. Track Art Track

Panel A: High School Outcomes
Grading Reform –0.034∗∗∗ –0.036∗∗∗ –0.015∗ –0.009 –0.012∗∗

(0.013) (0.013) (0.009) (0.010) (0.006)
Above Median 0.183∗∗∗ 0.230∗∗∗ 0.099∗∗∗ 0.113∗∗∗ 0.019∗∗∗

(0.005) (0.006) (0.004) (0.005) (0.003)
Reform*Above Median 0.012 0.005 –0.007 0.018 –0.006

(0.015) (0.017) (0.013) (0.015) (0.008)

Pre-reform: below median .724 .347 .119 .177 .048
Pre-reform: above median .865 .57 .218 .288 .0597
N 545,760 545,760 545,760 545,760 545,760

(6)
Enrolled Spring

Age 21

(7)
In top 5

University

(8)
Number of

credits enr. in

(9)
Number of

credits passed

Panel B: University Outcomes
Grading Reform –0.000 –0.003 0.386 0.086

(0.011) (0.008) (0.775) (0.518)
Above Median 0.118∗∗∗ 0.074∗∗∗ 5.523∗∗∗ 4.157∗∗∗

(0.005) (0.004) (0.360) (0.245)
Reform*Above Median –0.009 0.006 –1.553 –1.147

(0.015) (0.011) (1.070) (0.734)

Pre-reform: below median .218 .0898 10.7 7.22
Pre-reform: above median .34 .166 16.2 11.3
N 541,302 541,302 541,302 541,302

(10)

Stem track

(11)
Econ./Soc.Sci./

Hum. Track

(12)

Art Track

(13)

Other track

Grading Reform 0.000 0.004 –0.001 –0.003
(0.006) (0.006) (0.002) (0.008)

Above Median 0.050∗∗∗ 0.024∗∗∗ 0.002∗∗ 0.019∗∗∗

(0.003) (0.003) (0.001) (0.003)
Reform*Above Median –0.023∗∗ –0.004 0.001 0.008

(0.010) (0.008) (0.002) (0.010)

Pre-reform: below median .0586 .0393 .00498 .0791
Pre-reform: above median .111 .0672 .0069 .0967
N 508,015 508,015 508,015 508,015

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome. The sample is split at the median of average household income,
calculated as the average yearly income of a child’s parents in the three years prior to that child’s entry to 9th grade
and is adjusted according to Statistics Sweden’s Consumer Price Index to the year 2000. High school outcomes are
observed only for those finishing high school. University outcomes are observed at the end of the spring semester of
the year an individual turns 21, while credit enrolment is observed at the end of the autumn semester of the year an
individual turns 20. Variations in sample size are due to missing values in the data. The universities considered as
top-5 are chosen according to total applications to those universities. These are, in alphabetical order, Gothenburg
University, Lund University, Stockholm University, Ume̊a University and Uppsala University. Track choices are defined
according to SUN2000, which is the Swedish Education Nomenclature defined by Statistics Sweden. The SUN2000
classification is constructed to be comparable with the ISCED97. We assign tracks to students according to the field
of study in which a student has taken the most credits.
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Table A4: Heterogeneity by Parental Education

(1) (2) (3) (4) (5)

Graduate
High School Academic track Stem Track

Econ./Soc.Sci./
Hum. Track Art Track

Panel A: High School Outcomes
Grading Reform –0.029∗∗∗ –0.034∗∗∗ –0.011 –0.009 –0.015∗∗∗

(0.011) (0.011) (0.007) (0.009) (0.005)
Parent has Degree 0.148∗∗∗ 0.292∗∗∗ 0.150∗∗∗ 0.109∗∗∗ 0.029∗∗∗

(0.005) (0.006) (0.004) (0.005) (0.003)
Reform*Parent has Degree 0.013 0.008 –0.016 0.027∗ –0.001

(0.015) (0.017) (0.014) (0.015) (0.009)

Pre-reform: No degree .743 .333 .106 .184 .0411
Pre-reform: Parent has degree .859 .618 .249 .293 .0703
N 544,968 544,968 544,968 544,968 544,968

(6)
Enrolled Spring

Age 21

(7)
In top 5

University

(8)
Number of

credits enr. in

(9)
Number of

credits passed

Panel B: University Outcomes
Grading Reform –0.011 –0.007 –1.073∗ –0.913∗∗

(0.009) (0.006) (0.630) (0.430)
Parent has Degree 0.197∗∗∗ 0.123∗∗∗ 9.965∗∗∗ 6.877∗∗∗

(0.005) (0.004) (0.372) (0.253)
Reform*Parent has Degree 0.013 0.017 1.325 0.828

(0.016) (0.012) (1.100) (0.761)

Pre-reform: No degree .196 .0751 9.56 6.54
Pre-reform: Parent has degree .386 .196 18.5 12.8
N 540,533 540,533 540,533 540,533

(10)

Stem track

(11)
Econ./Soc.Sci./

Hum. Track

(12)

Art Track

(13)

Other track

Grading Reform –0.006 –0.001 –0.002 –0.005
(0.005) (0.005) (0.001) (0.006)

Parent has Degree 0.079∗∗∗ 0.036∗∗∗ 0.004∗∗∗ 0.048∗∗∗

(0.004) (0.003) (0.001) (0.004)
Reform*Parent has Degree –0.015 0.006 0.004∗ 0.015

(0.011) (0.008) (0.003) (0.011)

Pre-reform: No degree .0533 .038 .00429 .069
Pre-reform: Parent has degree .127 .0734 .00818 .114
N 507,256 507,256 507,256 507,256

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome. The sample is split according to whether one or both of a child’s
parents holds a university degree. High school outcomes are observed only for those finishing high school. University
outcomes are observed at the end of the spring semester of the year an individual turns 21, while credit enrolment is
observed at the end of the autumn semester of the year an individual turns 20. Variations in sample size are due to
missing values in the data. The universities considered as top-5 are chosen according to total applications to those
universities. These are, in alphabetical order, Gothenburg University, Lund University, Stockholm University, Ume̊a
University and Uppsala University. Track choices are defined according to SUN2000, which is the Swedish Education
Nomenclature defined by Statistics Sweden. The SUN2000 classification is constructed to be comparable with the
ISCED97. We assign tracks to students according to the field of study in which a student has taken the most credits.
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Table A5: Heterogeneity by Immigrant Status

(1) (2) (3) (4) (5)

Graduate
High School Academic track Stem Track

Econ./Soc.Sci./
Hum. Track Art Track

Panel A: High School Outcomes
Grading Reform –0.021∗∗∗ –0.034∗∗∗ –0.022∗∗∗ 0.006 –0.018∗∗∗

(0.008) (0.009) (0.007) (0.008) (0.005)
Non-native –0.157∗∗∗ –0.053∗∗∗ 0.023∗∗∗ –0.026∗∗∗ –0.054∗∗∗

(0.008) (0.009) (0.007) (0.007) (0.003)
Reform*Non-native –0.016 –0.004 0.013 –0.032 0.017∗

(0.026) (0.027) (0.021) (0.022) (0.009)

Pre-reform: Native .814 .456 .163 .23 .0594
Pre-reform: Non-native .669 .455 .192 .236 .0201
N 545,760 545,760 545,760 545,760 545,760

(6)
Enrolled Spring

Age 21

(7)
In top 5

University

(8)
Number of

credits enr. in

(9)
Number of

credits passed

Panel B: University Outcomes
Grading Reform –0.016∗ –0.000 –0.953∗ –0.921∗∗

(0.008) (0.006) (0.543) (0.382)
Non-native 0.083∗∗∗ 0.018∗∗∗ 4.744∗∗∗ 2.560∗∗∗

(0.008) (0.006) (0.642) (0.418)
Reform*Non-native 0.051∗∗ –0.005 1.577 1.573

(0.025) (0.018) (1.888) (1.244)

Pre-reform: Native .268 .124 12.6 8.8
Pre-reform: Non-native .336 .146 18.1 11.7
N 541,302 541,302 541,302 541,302

(10)

Stem track

(11)
Econ./Soc.Sci./

Hum. Track

(12)

Art Track

(13)

Other track

Grading Reform –0.016∗∗∗ –0.002 0.000 –0.001
(0.005) (0.004) (0.001) (0.005)

Non-native 0.017∗∗∗ 0.024∗∗∗ –0.002 0.058∗∗∗

(0.005) (0.005) (0.001) (0.006)
Reform*Non-native 0.014 0.019 –0.003 0.010

(0.016) (0.014) (0.003) (0.018)

Pre-reform: Native .0817 .049 .00624 .0807
Pre-reform: Non-native .0965 .0743 .0039 .128
N 508,015 508,015 508,015 508,015

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome. Non-native is defined as being a first or second generation
immigrant. High school outcomes are observed only for those finishing high school. University outcomes are observed
at the end of the spring semester of the year an individual turns 21, while credit enrolment is observed at the end of
the autumn semester of the year an individual turns 20. Variations in sample size are due to missing values in the
data. The universities considered as top-5 are chosen according to total applications to those universities. These are,
in alphabetical order, Gothenburg University, Lund University, Stockholm University, Ume̊a University and Uppsala
University. Track choices are defined according to SUN2000, which is the Swedish Education Nomenclature defined by
Statistics Sweden. The SUN2000 classification is constructed to be comparable with the ISCED97. We assign tracks
to students according to the field of study in which a student has taken the most credits.
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Table A6: Excluding Control Years - High School Outcomes
(1) (2) (3) (4) (5)

Graduate
High School Academic track Stem Track

Econ./Soc.Sci./
Hum. Track Art Track

1992 –0.025∗∗∗ –0.038∗∗∗ –0.021∗∗∗ –0.002 –0.016∗∗∗

(0.008) (0.009) (0.007) (0.008) (0.004)
N 425,219 425,219 425,219 425,219 425,219

1993 –0.027∗∗∗ –0.035∗∗∗ –0.021∗∗∗ 0.000 –0.016∗∗∗

(0.008) (0.009) (0.007) (0.008) (0.004)
N 430,075 430,075 430,075 430,075 430,075

1994 –0.030∗∗∗ –0.034∗∗∗ –0.021∗∗∗ 0.002 –0.016∗∗∗

(0.008) (0.009) (0.007) (0.008) (0.004)
N 433,078 433,078 433,078 433,078 433,078

1996 –0.023∗∗∗ –0.033∗∗∗ –0.018∗∗∗ 0.002 –0.016∗∗∗

(0.008) (0.009) (0.007) (0.008) (0.004)
N 445,181 445,181 445,181 445,181 445,181

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. The left-most column details the
control cut-off excluded from the analysis. Estimates are taken from separate difference-in-discontinuity regressions for
each outcome and control year excluded. High school outcomes are observed only for those finishing high school.
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Table A7: Excluding Control Years - University Outcomes
(1) (2) (3) (4)

Enrolled Spring
Age 21

In top 5
University

Number of
credits enr. in

Number of
credits passed

1992 –0.009 –0.002 –0.747 –0.659∗

(0.008) (0.006) (0.554) (0.382)
N 422,083 422,083 422,083 422,083

1993 –0.010 –0.003 –0.743 –0.795∗∗

(0.008) (0.006) (0.553) (0.382)
N 426,734 426,734 426,734 426,734

1994 –0.008 0.001 –0.498 –0.568
(0.008) (0.006) (0.552) (0.382)

N 429,575 429,575 429,575 429,575

1996 –0.006 –0.001 –0.577 –0.596
(0.008) (0.006) (0.551) (0.380)

N 441,279 441,279 441,279 441,279

(5)

Stem track

(6)
Econ./Soc.Sci./

Hum. Track

(7)

Art Track

(8)

Other track
1992 –0.013∗∗ 0.002 0.000 –0.001

(0.005) (0.004) (0.001) (0.005)
N 397,309 397,309 397,309 397,309

1993 –0.014∗∗∗ 0.000 –0.000 0.000
(0.005) (0.004) (0.001) (0.005)

N 401,226 401,226 401,226 401,226

1994 –0.015∗∗∗ 0.002 –0.000 0.002
(0.005) (0.004) (0.001) (0.005)

N 403,252 403,252 403,252 403,252

1996 –0.012∗∗ 0.000 –0.000 0.001
(0.005) (0.004) (0.001) (0.005)

N 413,227 413,227 413,227 413,227

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. The left-most column details the
control cut-off excluded from the analysis. Estimates are taken from separate difference-in-discontinuity regressions for
each outcome and control year excluded. University outcomes are observed at the end of the spring semester of the year
an individual turns 21, while credit enrolment is observed at the end of the autumn semester of the year an individual
turns 20. Variations in sample size are due to missing values in the data. The universities considered as top-5 are
chosen according to total applications to those universities. These are, in alphabetical order, Gothenburg University,
Lund University, Stockholm University, Ume̊a University and Uppsala University. Track choices are defined according
to SUN2000, which is the Swedish Education Nomenclature defined by Statistics Sweden. The SUN2000 classification
is constructed to be comparable with the ISCED97. We assign tracks to students according to the field of study in
which a student has taken the most credits.
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Table A8: Using only 1996 as a Control Year

(1) (2) (3) (4) (5)

Graduate
High School Academic track Stem Track

Econ./Soc.Sci./
Hum. Track Art Track

Panel A: High School Outcomes
Grading Reform –0.036∗∗∗ –0.043∗∗∗ –0.028∗∗∗ –0.003 –0.014∗∗∗

(0.010) (0.011) (0.008) (0.010) (0.005)

N
prabove
N 196,852 196,852 196,852 196,852 196,852

(6)
Enrolled Spring

Age 21

(7)
In top 5

University

(8)
Number of

credits enr. in

(9)
Number of

credits passed

Panel B: University Outcomes
Grading Reform –0.017∗ –0.000 –0.864 –0.857∗

(0.010) (0.007) (0.683) (0.471)

N
prabove
N 195,788 195,788 195,788 195,788

(10)

Stem track

(11)
Econ./Soc.Sci./

Hum. Track

(12)

Art Track

(13)

Other track

Grading Reform –0.020∗∗∗ 0.004 0.000 –0.001
(0.006) (0.005) (0.002) (0.006)

N
prabove
N 185,757 185,757 185,757 185,757

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome. High school outcomes are observed only for those finishing high
school. University outcomes are observed at the end of the spring semester of the year an individual turns 21, while
credit enrolment is observed at the end of the autumn semester of the year an individual turns 20. Variations in sample
size are due to missing values in the data. The universities considered as top-5 are chosen according to total applications
to those universities. These are, in alphabetical order, Gothenburg University, Lund University, Stockholm University,
Ume̊a University and Uppsala University. Track choices are defined according to SUN2000, which is the Swedish
Education Nomenclature defined by Statistics Sweden. The SUN2000 classification is constructed to be comparable
with the ISCED97. We assign tracks to students according to the field of study in which a student has taken the most
credits.
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Table A9: Further Robustness Checks - High School Outcomes

(1) (2) (3) (4) (5)

Graduate
High School Academic track Stem Track

Econ./Soc.Sci./
Hum. Track Art Track

6 Month Bandwidth –0.026∗∗ –0.026∗ –0.024∗∗ 0.014 –0.016∗∗

(0.012) (0.013) (0.010) (0.012) (0.006)
N 260,780 260,780 260,780 260,780 260,780

Quadratic functional form –0.028∗∗ –0.030∗∗ –0.023∗∗ 0.013 –0.020∗∗∗

(0.012) (0.014) (0.011) (0.012) (0.007)
N 545,760 545,760 545,760 545,760 545,760

Adding covariates –0.022∗∗∗ –0.032∗∗∗ –0.018∗∗∗ 0.001 –0.015∗∗∗

(0.007) (0.008) (0.006) (0.007) (0.004)
N 529,355 529,355 529,355 529,355 529,355

Reduced form –0.022∗∗∗ –0.030∗∗∗ –0.017∗∗∗ 0.001 –0.013∗∗∗

(0.006) (0.007) (0.006) (0.006) (0.004)
N 545,760 545,760 545,760 545,760 545,760

Triangular Kernel –0.027∗∗∗ –0.032∗∗∗ –0.021∗∗∗ 0.007 –0.018∗∗∗

(0.009) (0.010) (0.008) (0.009) (0.005)
N 450,725 450,725 450,725 450,725 450,725

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome and specified robustness test. High school outcomes are observed
only for those finishing high school. Covariates included are sex, number of siblings, birth order, whether a child is a
twin or part of a higher order multiple birth, whether a child has one or two adoptive parents, whether a child is a
first or second generation immigrant, mother and father’s highest level of education, whether a child’s mother or father
studied a STEM subject in their highest level of education and average household income. Average household income
is calculated as the average yearly income of a child’s parents in the three years prior to that child’s entry to 9th grade
and is adjusted according to Statistics Sweden’s Consumer Price Index to the year 2000.
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Table A10: Further Robustness Checks - University Outcomes

(1) (2) (3) (4)
Enrolled Spring

Age 21
In top 5

University
Number of

credits enr. in
Number of

credits passed
6 Month Bandwidth –0.012 0.000 –1.548∗ –1.186∗∗

(0.012) (0.009) (0.823) (0.568)
N 258,653 258,653 258,653 258,653

Quadratic functional form –0.014 0.000 –1.708∗ –1.383∗∗

(0.013) (0.009) (0.873) (0.602)
N 541,302 541,302 541,302 541,302

Adding covariates –0.008 –0.001 –0.577 –0.606∗

(0.007) (0.006) (0.528) (0.366)
N 525,236 525,236 525,236 525,236

Reduced form –0.007 –0.001 –0.541 –0.552∗

(0.007) (0.005) (0.451) (0.312)
N 541,302 541,302 541,302 541,302

Triangular Kernel –0.011 –0.001 –1.153∗ –1.003∗∗

(0.009) (0.007) (0.638) (0.439)
N 447,050 447,050 447,050 447,050

(5)

Stem track

(6)
Econ./Soc.Sci./

Hum. Track

(7)

Art Track

(8)

Other track
6 Month Bandwidth –0.016∗∗ 0.007 –0.001 –0.006

(0.008) (0.006) (0.002) (0.008)
N 242,763 242,763 242,763 242,763

Quadratic functional form –0.017∗∗ 0.013∗∗ –0.001 –0.015∗

(0.008) (0.007) (0.002) (0.008)
N 508,015 508,015 508,015 508,015

Adding covariates –0.013∗∗∗ 0.002 0.000 0.001
(0.005) (0.004) (0.001) (0.005)

N 492,535 492,535 492,535 492,535

Reduced form –0.011∗∗∗ 0.001 –0.000 0.000
(0.004) (0.003) (0.001) (0.004)

N 508,015 508,015 508,015 508,015

Triangular Kernel –0.015∗∗ 0.007 –0.000 –0.007
(0.006) (0.005) (0.001) (0.006)

N 419,510 419,510 419,510 419,510

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken from separate
difference-in-discontinuity regressions for each outcome and specified robustness test. University outcomes are observed
at the end of the spring semester of the year an individual turns 21, while credit enrolment is observed at the end of
the autumn semester of the year an individual turns 20. Variations in sample size are due to missing values in the
data. The universities considered as top-5 are chosen according to total applications to those universities. These are,
in alphabetical order, Gothenburg University, Lund University, Stockholm University, Ume̊a University and Uppsala
University. Track choices are defined according to SUN2000, which is the Swedish Education Nomenclature defined by
Statistics Sweden. The SUN2000 classification is constructed to be comparable with the ISCED97. We assign tracks
to students according to the field of study in which a student has taken the most credits. Covariates included are sex,
number of siblings, birth order, whether a child is a twin or part of a higher order multiple birth, whether a child has
one or two adoptive parents, whether a child is a first or second generation immigrant, mother and father’s highest
level of education, whether a child’s mother or father studied a STEM subject in their highest level of education and
average household income. Average household income is calculated as the average yearly income of a child’s parents
in the three years prior to that child’s entry to 9th grade and is adjusted according to Statistics Sweden’s Consumer
Price Index to the year 2000.
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Table A11: Attitudes to School, including Pre-Trends

(1) (2) (3)

Very good
Good/

Very good

Average/
Good/

Very good

Academic Ability

Born 1990 0.013 0.021 –0.002
(0.028) (0.034) (0.015)

Born 1994 0.000 0.000 0.000
(.) (.) (.)

Born 1998 –0.078∗∗∗ –0.180∗∗∗ –0.023
(0.029) (0.033) (0.015)

Pre-reform mean .145 .581 .934
N 25,241 25,241 25,241

A lot
A little/

A lot

Not much/
A little/

A lot

Like School

Born 1990 0.029 –0.038 –0.026
(0.037) (0.031) (0.017)

Born 1994 0.000 0.000 0.000
(.) (.) (.)

Born 1998 0.050 –0.008 –0.024
(0.038) (0.030) (0.015)

Pre-reform mean .125 .682 .908
N 25,241 25,241 25,241

A lot
A little/

A lot

Some/
A little/

A lot

School Pressure

Born 1990 –0.008 0.092∗∗ 0.013
(0.025) (0.040) (0.030)

Born 1994 0.000 0.000 0.000
(.) (.) (.)

Born 1998 0.013 0.155∗∗∗ 0.121∗∗∗

(0.026) (0.037) (0.032)

Pre-reform mean .2 .482 .924
N 25,241 25,241 25,241

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken
from separate triple-differences regressions for each outcome using the other Scandinavian countries
of Denmark and Norway as a control group. Identification exploits differences in the outcomes of 15
year old and 11 year old children from the 1998 birth cohort in Sweden relative to the same changes
in earlier birth cohorts in Sweden. This difference is further compared to the same differences in
the control countries. All models include controls for gender and whether a child considers their
family to be well-off.
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Table A12: Self-reported Mental Health, including Pre-Trends

(1) (2) (3) (4)

Monthly /
more often

Weekly /
more often

More
than weekly /

more often
Daily /

more often

Irritable or Bad Temper

Born 1990 –0.040 –0.025 –0.027 0.002
(0.032) (0.038) (0.030) (0.017)

Born 1994 0.000 0.000 0.000 0.000
(.) (.) (.) (.)

Born 1998 –0.010 0.020 0.031 0.013
(0.033) (0.037) (0.028) (0.016)

Pre-reform mean .88 .606 .321 .0729
N 25,241 25,241 25,241 25,241

Nervous

Born 1990 –0.029 –0.028 0.020 –0.017
(0.036) (0.034) (0.025) (0.012)

Born 1994 0.000 0.000 0.000 0.000
(.) (.) (.) (.)

Born 1998 –0.041 –0.017 0.027 –0.009
(0.038) (0.035) (0.026) (0.012)

Pre-reform mean .734 .41 .173 .0389
N 25,241 25,241 25,241 25,241

Difficulty Sleeping

Born 1990 –0.010 –0.011 –0.026 –0.011
(0.037) (0.035) (0.031) (0.022)

Born 1994 0.000 0.000 0.000 0.000
(.) (.) (.) (.)

Born 1998 0.092∗∗ 0.107∗∗∗ 0.091∗∗∗ 0.051∗∗

(0.040) (0.035) (0.030) (0.021)

Pre-reform mean .642 .42 .245 .0931
N 25,241 25,241 25,241 25,241

Notes: Robust standard errors in parentheses. * p<0.10 ** p<0.05 *** p<0.01. Estimates are taken
from separate triple-differences regressions for each outcome using the other Scandinavian countries
of Denmark and Norway as a control group. Identification exploits differences in the outcomes of 15
year old and 11 year old children from the 1998 birth cohort in Sweden relative to the same changes
in earlier birth cohorts in Sweden. This difference is further compared to the same differences in
the control countries. All models include controls for gender and whether a child considers their
family to be well-off.
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Appendix B. Variables taken from the Health Behaviour in School-Aged Chil-

dren Survey

Table 9 uses as outcomes the answers to the following 3 questions:

• “In your opinion, what does your class teacher(s) think about your school performance

compared to your classmates?”

– Answers from: Very good, Good, Average, Below average

• “How do you feel about school at present?”

– Answers from: Like a lot, Like a little, Don’t like much, Don’t like at all

• “How pressured do you feel by the schoolwork you have to do?”

– Answers from: A lot, A little, Some, Not at all

Table 10 uses as outcomes the answers to the following 3 questions:

• In the last 6 months: how often have you had the following. . . ?

– Irritability or bad temper

– Feeling nervous

– Difficulties in getting to sleep

• Answers from: Rarely or never, About every month, About every week, More than

once/week, About every day
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Appendix C. Variable Classifications

Table C1: SUN2000

Track: Definition: SUN2000 Code:

Stem Science 42, 44, 46 and 48
Engineering 52, 54 and 58

Econ./Soc.Sci./Hum. Humanities 22
Social and behavioural science 31
Business and administration 34

Art Art 21
Other General programs 01, 08 and 09

Teacher training 14
Journalism and information 32
Law 38
Agriculture 62 and 64
Health and welfare 72 and 76
Services 81, 84, 85 and 86
Unspecified 99

Notes: The table lists the SUN2000 codes used to create the track classifications at the university
level. The first two digits of the code was used. SUN2000 is the Swedish Education Nomenclature
defined by Statistics Sweden. SUN2000 classification is constructed to be comparable with the
ISCD97 classification.
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Table C2: Utbildningsomr̊ade

Track: Definition: Utbildningsomr̊ade:

Stem Science NA
Engineering TE

Econ./Soc.Sci./Hum. Humanities HU
Social science SA

Art Dance DA
Design DE
Art KO
Music MU
Opera OP
Theater TA

Other Pharmaceutical FA
Physical education ID
Law JU
Journalism and information MM
Medicine ME
Odontological OD
Theological TL
Teacher training LU and VFU
Health and welfare VÅ

Other ÖV

Notes: The table lists the Utbildningsomr̊ade codes used to create the track classifications in Table
A2. Utbildningsomr̊ade is a classification used by the Swedish government to divide university
courses into tracks that form the basis of their funding to universities.
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Table C3: ICD-10

Variable name: Definition: ICD-10 Code:

Health Psychoactive substance use F10-F19
Mood disorders F30-F39
Neurotic, stress-related and somatoform disorders F40-F49
Behavioural syndromes F50-F59
Intellectual disability F70-F79
Disorders of psychological development F80-F89
Behavioural and emotional disorders F90-F99
Problems related to education and literacy Z55
Intentional self-harm X60-X84

Self-harm Intentional self-harm X60-X84
Drugs Psychoactive substance use F10-F19
Anxiety Mood disorders F30-F39

Neurotic, stress-related and somatoform disorders F40-F49
Behavioural syndromes F50-F59

Education Intellectual disability F70-F79
Disorders of psychological development F80-F89
Behavioural and emotional disorders F90-F99
Problems related to education and literacy Z55

Notes: The table lists the ICD-10 codes used to create the mental health groups used in Table 11.
ICD-10 is a classification of diseases and related health problems published by WHO.
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