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A Teacher Assignment Process Appendix

A.A Types of Teacher Assignments in Greece

This section provides additional institutional details to complement the discussion in Section I.
The education system in Greece appoints teachers to either permanent or temporary positions.
Permanently appointed teachers (“permanent teachers”) are considered to be civil servants and
once hired they enjoy job security. Every year they have the option to remain at their previous
school. Teachers appointed to temporary positions (“temporary teachers”) are employed on a
contract basis for no more than ten months. Each year they must re-apply through a centralized
assignment system for a new short-term appointment. Even if they receive an assignment in
the following year, it will almost certainly be at a different school. These temporary teachers,
formally called substitute or deputy teachers, can be either full-time, teaching 16-23 classroom
hours per week at a standardized salary,' or hourly, teaching up to 4 hours per week at a
standardized hourly rate.

The fraction of teachers in temporary assignments has grown considerably over the last
two decades. Between 2011 and 2015, there was a 35% increase in the number of deputy
teachers who were employed by schools, such that now 15-20% of the teacher workforce are
on temporary contracts (OECD, 2018). This share varies by district. Temporary teachers might
be the minority in schools in affluent urban neighborhoods, but often dominate in small and
remote areas, especially in the islands (OECD, 2018).

There are at least two reasons behind this trend. First, budgetary pressures since the 2008
financial crisis have increased the use of temporary staff to cover teaching needs. As civil ser-
vants, permanent teachers count as a long-term liability to the national budget. In an attempt to
reduce these committed expenditures, the European Commission agreed that European struc-
tural funds could be used to cover the salaries of temporary teaching staff in Greece and other
European countries (OECD, 2018). In practice, these expenditures do not represent salaries,

but payments for educational services.? Second, since 2009 Greece has had a hiring freeze for

In practice, nearly all full-time deputy teachers teach the maximum 23 hours per week, where hours refer
to classroom instruction time. Less commonly, a full-time deputy teacher could agree to work between 5 and 15
hours per week. These teachers get monthly prorated payments. Full-time permanent teachers with fewer than
6 years of experience teach 23-24 hours per week while more experienced teachers cover 20-21.

2Thus, temporary teachers do not get paid during the summer, unlike permanent teachers.



permanent staff. As hiring new temporary teaching staff has became the only way to cover
teaching needs in schools, an increasing number of teachers have been hired on a contract

basis.

A.B How the System Determines First Assignments from Waitlists

University graduates with a degree in education prior to 2011 were entitled to a teaching
position in a Greek public school, and are assigned via waitlists. For each subject, there are
two main types of waitlists for teachers depending on teachers’ seniority.®> The first list is for
fresh university graduates with no prior teaching experience. Each year fresh graduates are
added to the ends of the waiting lists according to their exact date of degree conferral. If
graduates share the same date of degree conferral, ties are broken in favor of the teacher
with the higher university grades. Unlike other higher education systems where a university’s
graduates receive their degrees on the same day, in Greece degree conferral occurs once the
pivotal course’s grade is entered. The pivotal course is often a student-teaching assignment or
involves a written thesis or oral defense.

Once a teacher rises to the top of the list, a position is offered to this teacher the next time
it is requested by a school. The lists do not distinguish geographically, so the offered position
may be anywhere in the country. The teacher has a week to file the requisite paperwork to
accept the position. Occasionally, the position will involve teaching at multiple schools in the
same district. The time waiting for an assignment depends on the teacher’s waitlist position,
the length of the list, and the number of openings. We provide more descriptive statistics in
Section II, but typical wait times during our sample period were several years (Tsakloglou and
Cholezas, 2005). In recent years, the supply of teachers has outpaced demand, as the prospect
of eventually receiving a permanent teaching position with a high salary and job security may

overcome the need to wait for the position.* Furthermore, many university students choose

3To be eligible for the waitlists, the following conditions must be met: (a) the applicants must be either Greek
or from North-Epirus or Greeks from Constantinople/Istanbul and from the islands of Imvros and Tenedos (Law
No. 3832 / 1958) or European Union citizens (Law No. 2431/1996), (b) male applicants must present a military
certificate that shows that they have served their compulsory military service or a certificate that shows that the
applicant has a military exemption, and (c) expatriates from Cyprus, Egypt, Turkey and North-Epirus must submit
a birth certificate and a certificate to the Ministry certifying that they are Greeks. There is no age restriction.

4See Kathimerini for a discussion. Stylianidou et al. (2004) discusses the relative attractiveness of teaching to
other options.


http://www.ekathimerini.com/236797/article/ekathimerini/news/teachers-glut-causing-bottleneck-in-hirings

teaching degrees without expecting such a long wait. In Appendix Table A.8, we show summary
statistics from our online survey of 200 current and former teachers. Just 34% of teachers were
aware of the centralized assignment system at the point they were deciding on a profession;
but once they entered the system, 76% report understanding the assignment process and 73%
knew their exact waitlist position. The increasingly long wait times have led to large protests

and politicians have recently proposed changing the system.’

A.C Accumulating Credits for Subsequent Assignments

After teachers complete their first temporary assignment, via the fresh graduates list, they en-
ter the second subject-specific list, which consists of teachers who have some prior teaching
experience or have taken a written assessment (ASEP). Position in the experienced waitlist de-
pends on their teaching credits, which teachers collect based on their prior experience, score
in ASEB and other factors. Once teachers rise to the top of this list, they get assigned a tem-
porary teaching position. When they complete it, they earn additional teaching credits and
re-enter the experienced teachers waitlist for the next temporary assignment. This is (like the
initial assignment) a contract-based employment for up to 10 months. We plot histograms of
the 1995 degree cohort’s wait times for first and second assignments in Appendix Figure A.2.
While teachers have long waits for their first assignment, second assignments typically occur
one year later with some teachers waiting two or three years.

Teachers earn one teaching credit for each month of prior teaching in a school that is located
in an urban area, but they earn two teaching credits per month of prior teaching in remote areas
and islands. They also collect credits based on their marital status and the number of children
that they have. Job performance for prior teaching does not alter credits.

The ASEP examination system was introduced in 1997 (Law No. 2525/1997) to guarantee
permanent positions to teachers that scored the highest on assessments that tested subject-
specific and general pedagogic knowledge (Stylianidou et al., 2004). The ASEP examination
took place every two years until 2008, the last time it was offered (OECD, 2018). For the
sample period, ASEP examinations took place in 2002, 2004, 2006, and 2008 and the weights

assigned to ASEP performance and waitlist-related teaching credits as well as academic cre-

5See Euronews for a discussion.


https://www.euronews.com/2019/01/14/over-3-000-greek-primary-school-teachers-clash-with-police-over-public-sector-hiring-refor

dentials changed annually.

Credits determine the order for temporary assignments and any potential permanent as-
signments. In more recent years, budget constraints have reduced the number of permanent
positions, with the 2008 — 2020 hiring freeze eliminating new permanent positions entirely. In

2020, around 10,500 new permanent positions were announced to be filled in 2021 and 2022.

A.D Prospective Teachers’ Actions

As part of this process, prospective teachers with university degrees in education have several
decisions. While they wait for an assignment, teachers may find alternate ways to generate
income.® Importantly, these activities may not include taking a full-time job, which would
remove a teacher’s public school teaching eligibility.” If the prospective teacher takes full-time
formal employment or notifies the government that she no longer wants to be considered for
temporary public school teaching positions, then she will no longer appear on the lists. Finally,
if offered a position the teacher finds unattractive or unacceptable, a teacher may reject it.
Rejection, however, is quite costly. The teacher is placed at the end of the waitlist and becomes
ineligible for any assignments in the following two years. Rejections tend to be rare, but if they
were more common and selective they might pose identification challenges. Lists are released
publicly, and thus there is little to no scope for manipulation or changing one’s order once

assigned.

5Waiting teachers are not eligible for unemployment insurance.
’This restriction prevents teachers from working at private schools, though the Greek private education sector
is small at 7% enrollment share.



B Data Appendix

B.A Waitlists
B.A.1 Waitlist Types

The first component of the dataset is teachers’ waitlists from Greece (Greece Ministry of Ed-
ucation and Religious Affairs, 2003-2012). These waitlists rank teachers who are waiting for
a school assignment as a deputy teacher (thesi anapliroti). They can be found on the website
of the Ministry of Education under e-aitisi.sch.gr, for data starting in the 2003-04 school year.
On the Ministry of Education website, there is a list of several waitlists. Two types of waitlists

are relevant for our empirical analysis. These are:

1. Main lists for experienced high school deputy teachers

2. Main lists for inexperienced high school deputy teachers

The Greek translation for each one of those is “Pinakes katataxis anapliroton deuterovath-
mias ekpaideusis" and “Pinakes katataxis anapliroton deuterovathmias ekpaideusis midenikis

proipiresias," respectively.

B.A.2 Waitlist Content

There are up to fifty subject waitlists. Categorizations are based on the subjects that teachers
teach. Teachers obtain these specializations during their university undergraduate studies and
they have to report their specialization when they enter these lists. For example, PEO1 teachers
specialize in teaching religion studies, PEO2 teachers specialize in teaching Greek language,
history and other literature subjects, PEO3 teachers teach mathematics, etc. Teachers can only
teach subjects that belong to their categorization. In the main analysis, we restrict attention
to five subject categorizations that are tested on the national exams (Panhellenic). These are:
PE02, PEO3, PEO4, PE09, and PE19. Subject PEO2 is for Greek/History/Ancient Greek teachers
(filologoi), subject PEO3 is for mathematicians (including Algebra, Statistics, and Geometry),
PE04 is for science teachers, subject PE09 is for Economics teachers, and subject PE19 is for

Computer Science teachers. For PE04, we include four subcategorizations: PE04.01 (physics),



PE04.02 (chemistry), PE04.04 (biology), and PE04.05 (geology). Usually, there is no PE04.03
list.

In each waitlist, we have a list of teachers with information on the teacher’s identity (first
name, last name, father’s name, mother’s name, date of birth), the teacher’s degree (degree
mark, degree date, subject of specialization), whether the teacher has received any other spe-
cialized training (Braille, foreign languages, etc.), and a teachers’ past experiences, such as
whether obligatory military conscription was completed, that affect eligibility. The waitlists
also contain information on moria, which are points that teachers collect in order to obtain
future assignments. Moria can be collected through various ways: academic qualifications,
professional experience, social criteria, and other criteria like knowing foreign languages. We
also observe moria experience, which refers to the number of moria credits accrued through

professional teaching at a moria-eligible school after initial assignments.®

B.A.3 Ranking Teachers

Waitlist observations are ranked by sum of moria on the waitlists. This variable perfectly pre-
dicts rank on the waitlist. The only waitlist for which the sum of collected moria does not
predict a teacher’s position on the list is the main waitlist for inexperienced teachers. This is
the waitlist for fresh graduates, who are ranked based on the following lexicographic ordering:
(oldest) degree year, (oldest) degree month, (oldest) degree day, (highest) degree mark. Due
to bureaucratic hurdles and subject-specific exam days, the degree date offers enough variation
that tie-breaking with the degree mark is relatively uncommon.

Regulations for teacher assignments are governed by law 1268/1982 (25, par.12) of the
Constitution, according to which: “A student is automatically announced a degree holder
(thereby ceases to have a student status) following the end of the exam period during which
they fulfilled the requirements of their degree completion. According to Law 1268/1982
(clause 25, paragraph 12) and the decision of the Council of State (Decision 366/1994), as
well as the ensuing explanation on the relevant document from the Ministry of Education

(17-5-2004, 5/45340/B3), the date of degree conferral of the degree holder is the date of

8By definition, this information is only available for the experienced teacher lists; inexperienced teachers have
yet to accrue experience.



announcement of the grade of the last exam by the member of teaching faculty.”

B.A.4 Eligibility

For someone to be included in these waiting lists, the following conditions must be met: a) the
applicants should be either Greek or from North-Epirus or ethnic Greeks from Constantinople
and from the islands of Imbros and Tenedos (Law No. 3832 / 1958) or European Union citizens
(Law No. 2431/1996); b) male applicants should present a military certificate that shows
that they have served their compulsory military service or a certificate that shows that the
applicant has a military exemption; and c) expatriates from Cyprus, Egypt, Turkey and North-
Epirus should submit a birth certificate and a certificate to the Ministry certifying that they are

Greeks. There is no age restriction.

B.B Assignments

The second component of our dataset is assignments (Greece Ministry of Education and Re-
ligious Affairs, 2004-2011a). Assignment data include information on teacher identity (first
name, last name, father’s name and, sometimes, mother’s name), the taught subject (PEO2,
PEO3, etc.), and the teacher’s assignment unit. The assignment is typically at the district level
and is given by a letter and a region, e.g., A Evrou, B Evrou, A Artas, B Artas, etc. The pre-
fix/letter refers to the regional office of the school authority of the relevant region. For a
minority of teachers, the assignment data includes the specific school the teacher was assigned

to.

B.C Test Scores

We have test score data from the Ministry of Education (Greece Ministry of Education and
Religious Affairs, 2003-2011b). For the national sample, we have the composite score built
from the following subjects: Greek Language, History, Mathematics, Physics, Biology, special
modules, and Economics. The test score data is at the individual level, which we aggregate to

the school- or district-level in our district-level model.



B.D Individual Level Data

There are 22 public schools for which we have individual test scores and other outcomes for
the 10th, 11th, and 12th grade (Greece High School Archives, 2001-2011). These schools
maintained an electronic archive, with data at the student-teacher-class level, which we then
hand-collected. The student-level data are available for the students of all three grades for
these 22 schools. The teacher-level data provides us with a teacher identifier for each grade,

class, year, school and subject combination. The years available varies by school.



C Teacher Survey

We conducted a survey of current and former teachers between December, 2019 and January;,
2020 (Dinerstein et al., 2019-2020). The survey was conducted using Qualtrics, and the sam-
ple was drawn using advertisements in Facebook groups for Greek teachers, as well as internet
forums for Greek teachers. The survey asked respondents about their perceptions and expe-
riences with the waitlist system and process, as well as the activities they engaged in while
waiting and once assigned. Respondents were offered a small Amazon gift card for participa-
tion, though take-up of the gift card was very low.

We attach the survey, plus an English translation, to this appendix. Appendix Table A.8
shows summary statistics for selected survey variables. Approximately three-quarters of teach-
ers are aware of their waitlist positions and understand the assignment process, but just one-
third of teachers understood the assignment process when they decided to become a teacher.
Only 12% of teachers ever rejected an assignment. Appendix Figure A.10 shows the distribu-
tion of the number of years on waitlists.

The survey examined what teachers did while on the waitlists, and if they continued any
activities once assigned. Appendix Table A.1 shows the activities in which individuals partici-
pated while waiting. Approximately one-half of teachers gave private lessons. Nearly 40% of
teachers worked in a non-education position while 19% worked in the education sector but
in a non-teaching position. One-third of teachers continued with studies and 16% started a
family. Many teachers reported engaging in multiple activities while waiting.

Appendix Table A.2 explores jobs teachers engaged in while working as a deputy teacher,
and whether these activities had started when the teacher was on the waitlist. The top-row
shows that around 30% of teachers engage in part-time work, while teaching in the public
system. Among these teachers, the most common form of part-time work is offering private
lessons, though small fractions of teachers report working in other industries. The fraction
of teachers continuing an activity they started while waiting is quite similar. Conditional on
continued activities, private lessons is by far the most common.

Appendix Table A.3 regresses whether a teacher participated in an activity or continued

part time work on a teacher’s years waiting for her first assignment. In the left column the



dependent variable is an indicator variable for whether the teacher participated in an extra
activity, and in the right column the dependent variable is an indicator variable for whether
the teacher participated in an extra activity, while working as a public school teacher, that had
been started while the teacher was waiting for an assignment. The results indicate that there
is no statistically significant relationship between years waiting and either outcome. The point
estimates are quite small as are the robust standard errors, so we can rule out even a small
correlation between years waiting and participating in an activity or continuing an activity

once assigned.

10



Default Question Block

The University of Chicago, Electronic Description and Participation Agreement in
the survey

Number of the Survey: 19-1614

Title of the Survey: Human Capital Depreciation

Researchers: Michael Dinerstein, Rigissa Megalokonomou, Constantine Yanellis

Description: We are academics at the University of Chicago and Queensland
conducting research on Greek teachers. We want to ask you some questions about your
experience, and what you did while waiting as a teacher. This will help us with our
research. The survey should only take 10 minutes, your responses are completely
anonymous.

Reward: If you finish the survey, we will offer you a $5 Amazon gift card that will be sent
to the email address that you will provide us with.

Contact and Questions: You can only take the survey once. Please answer all the
qguestions. If you have any question about the survey, please email us:
spyridon.kypraios@chicagobooth.edu

We really appreciate your input!

Participation Agreement

Q VYes, | agree to participate in the survey

O No, | don't agree to participate in the survey

Section 1: Background Info



Note:
At the end of the multiple-choice questions exist a text in order to write anything you
want further

1.1 Did you start from the first day as a permanent or deputy teacher?

QO VYes, | have started as permanent teacher from the 1st day
O No, | have started as deputy teacher from the 1st day

QO I haven't started to work in a school yet

@) None of the above

1.2 The position which you have is a full time, part-time or hourly paying position?

O Full time
QO Parttime

QO Hourly paying
@) None of the above

1.3 In what year did you get your teaching degree?

1.4 What is/was your teaching categorization (e.g. NE70, NMEO3, NMEO2 etc)?

1.5 If you have started to teach in a school, in what year did you receive your first deputy
assignment?



1.6 If you ever left teaching, how many years post-degree did you?

1.7 What was the main reason you became a teacher?

Section 2: Understanding and Expectations of the System

2.1 If you were in the system with the waitlists. Did you know your waitlist position?
QO Yes, | knew it
QO No, I didn't know it

O None of the above

2.2 Did you understand the assignment process?
QO VYes, I did
O No, | didn't

O None of the above

2.3 How long did you expect to wait for an assignment?

2.4 Were you aware of the waitlist and assignment systems when you chose to become a teacher?

QO Yes, | was
O No, | wasn't

O None of the above



2.5 When you were on the waitlists, did ASEP performance affect position?

QO Yes, it did
O No, it didn't

O None of the above

Section 3: Time Spent Waiting

3.1 While waiting for assignments, which of the following did you do? Check all that apply.

(O Teaching in private lessons

(O Occupation in another field of a none education sector
QO Further studies

QO Teaching in private school

(O Create a family

(OO Occupied is non-teaching position related to education sector

O Other

3.2 What was your main motivation in choosing how to spend time waiting?

QO Economic factors
QO Improving skills
O other

3.3 How did you support yourself financially? Check all that apply.

O Support by the family
QO Support by spousal income
QO Income from part time job

O Income from occupation in another field of a none education sector

O Other



3.4 Did you take any measures to improve your waitlist position (e.g., take an exam)?

Section 4: Attrition and Rejecting Assignments

4.1 Did you consider and/or end up leaving the system?
QO Yes, | did
O No, I didn't

O None of the above

4.2 (If you left) How long did you consider leaving the system before you did?

O Before | have started to work in the school
O While you were waiting in the waitlist
(O While you were working in school as a deputy teacher

(O While you were working in school as a permanent teacher

@) None of the above

4.3 What were the relevant considerations in making this decision? (more than one choice)

(O Economic reasons

[ Family reasons

(O Physiological reasons

[0 Distance from the residency

(O Uncertainty

D None of the above

4.4 Did you consider rejecting an assignment?

QO VYes, | had rejected



O No, | hadn't rejected

O None of the above

4.5 What were the relevant considerations in making this decision?

(O Economic reasons

O Family reasons

(O Pnhysiological reasons

Q Distance from the residency

QO Uncertainty

O None of the above

Section 5: Job Characteristics Once Assigned

(Answer for your first assignment)

5.1 Did you choose the district you ended up at?

5.2 Did you choose the school(s) you worked at?

5.3 Did you choose the classes(e.g, A1, A2 or A3 etc) you taught?



5.4 Did you choose the grades (e.g. A, B’ or [’ of Primary school or A, B’ or [’ of High
school) you taught?

5.5 What categorization did you teach? Was this subject on the national exam?

5.6 How many schools did you work in?

5.7 What were the main skills you developed while teaching (if any)?

5.8 While you were working in a school, simultaneously you were working somewhere else?

QO VYes,

Please, define the kind of occupation

O No

5.9 Did you continue an unofficial work-- which you had started while you were waiting in the

waitlist-- when you took a permanent position in a school?

Q Yes,

Please, define the kind of occupation

ONo

Section 6: Assessment of skills most affected

6.1 While waiting, did you feel like you lost skills?



O Yes, | think this
O No, I don't think this

O None of the above

6.2 If so, which types of skills?

6.3 Did you take any steps to maintain skills? (e.g., attend workshops)

QO VYes, I did
Please, define the kind of steps

O No, | didn't

O None of the above

Section 7: Miscellaneous and Open-ended Questions

7.1 Do you think teaching quality matters for national exam scores?

7.2 Do you consider the end of year tests important?

7.3 What are the incentives to do well as a teacher?

7.4 Anything else you want us to know about the system?



Eioal 'EAAnvag/vida EKTTaideuTikOG; Kave KAIK woTe va AABEIG HEPOG OTNV £pEuva
KO

MavemmioTipio Tou Zikayo, HAekTpoviké ‘EvrtuTtro Mepiypagng Kol ZUPMPETOXAG OTNV
‘Epeuva

Api1Buég ‘Epeuvag:
TitAog 'Epeuvag: H Araiwon Tou AvBpwtrivou KegpaAaiou

Epeuvnrig/tég: MikaeA NtiveoTéiv Priyicoa MeyaAokovopou KwvoTavrivog MNavvéAng

Meprypaen: Eipaote Akadnuaikoi atréd 1o MavemoTiuio Tou Zikayo (The University of Chicago) kai To MaveTmoTApio Tou
KouivoAavTt (The University of Queensland, Australia). Aie¢ayoupe pia €épeuva yia Toug ‘EAAnveg-EAANVideg KaBnynTég/Tpieg
Kol Aaok@Aoug/Aeg. Oa BEAAPE VO GUUTTANPWOETE KATTOIEG EPWTHOEIG OXETIKA UE TNV EUTTEIPIO TAG KAl TO TI KAVATE 1} KAVETE
atrd TNV aTToYoITNON 0ag ATTd TO IMAVETTIOTANIO PEXPI VO EEKIVAOETE Va epyAleoTe 0€ OXOAEIO yia TTpwTn opd. H didpkeia

TOU epwTnuaToloyiou dev Ba Eerepdoel Ta 10 AETTTA, KAl N CUPTTARPWON TOU £pWTNUATOAOYIOU YiveTal TEAEIWG avwvupa.

Avtapoifi): Av TTANPOITE Ta KPITAPIA KAl CUPTIANPWOETE TNV épeuva Ba aag dobei dwpoemitayri Amazon agiag $5
($5 Amazon gift card). AauBavovtag uEPOG Oe QUTH TNV £PEUVA, ICWG VA N 00¢ WPEANOEI TIPOCWTTIKA, OAAG epeic Ba
TTApoulE XPNOINES TTANPOYOpieg TTou 0T PEAAOV Ba BonBrioouv dAAoug ekTTaideuTIKOUG. OI aTTavTrioEIg 0ag €ivail

EUTTIOTEUTIKEG KAI APOTOU GAG aTrooTeIAouYE TN dwpoeTTiTayr], Oa diaypdyouue KABE TTPOCWITIKY) 0OG TTANpo®opia.

Emikoivwvia & Epwtioeig: M1Topeite va cUUTTANPWOETE TNV £pguva HOVO pia @opd. MapakaAw va atravTHoEeTe 0€ OAEG
TIG EPWTACEIG. AV £XETE KATTOIO EPWTNCN OXETIKA PE TNV £PEUVA, TTAPAKAAW VA PAG OTEIAETE NAEKTPOVIKO PAVUPO

(email) : spyridon.kypraios@chicagobooth.edu

2UyKaTa0eon ZUPUETOXNAG:

O Zupewvw va CUPPETAoKW OTNV £pEUVa



QO Aev oUPPWVWL Va CUPPETAOXW OTNV £pEuva

Mépog 1: Baoikég NMAnpogopisg

Emonuavon:

Ta mAaiolo 0To TEAOG TWV EPWTACEWV ETILAOYI G UTTAPXOUV WOTE VO CUUTMANPWOETE av BEAeTe
KATL TTAPOTIAVW

1.1 ZEeKIVAOQTE ATTO TNV TTPWTN PEPA VA EPYACECTE WG POVIHMOG EKTTAIOEUTIKOG ] WG AvaATTANPWTAG;

O Nai, gskivnoa va gpyalopal wg MONIMOZX ekTTaideuTIKOG atTo TNV 1n pépa
O 0y, &exivnoa va epyalopal w¢ ANAMAHPQTHE ekmraideuTikOS atro Tnv 1n pépa
O Aev éxw Eexiviioer va epyaopal TTPOS TO TTAPOV

@) Kavéva artré 1a rapatmavw

1.2 H B€on TTouU KATEXETE €ival TTANPNG, MEPIKAG 1 wpouiocBiag atraoxdAnong;

O MApng amaoxoAnong
O Mepikig atmacxoAnong
O QpopicBiag amraoXdAnong

O Kavéva atro Ta Trapattavw

1.3 Tlolo £1og AdBarte To TITUXiO 0O ATTO TO TTAVETTIOTHMIO;

1.4 Tloid gival n €1dikeuon oag OTTWG TTPoodIopideTal aTTd ToV KWAIKO oag ( yia TTapdadeiyua MNME70,
MEO3, NMEO2 KATT);



1.5 Av éxete NON epyacTei o€ OXOAEi0, TTOI0 £€TOG EPYACTHKATE VIO TTPWTN QOPA WG AVATTIANPWTAS/

TPIG KABNYNTAG/TPIA;

1.6 Eav kavate o1ToudEg oTa TTaIdaywyikd, aAAd apyoTepa atmmopacioate va aANGEeTe KAAdO, TTOO

XPOvIa a@ou TTPATE TO TITUXIO 0Ag TIPATE AUTA TNV ATTOPACN;

1.7 Tlolog gival 0 KUpIog AOyOG TToU aoX0ANBRKaATE PE TO AsIToUupynua Tou daokAaAou/ag;

Mepog 2: Katavonon kal TpoodokKieg amrd 1o oUuoTnHa eKTTaideuong

2.1 Edv qoaoTav oT1o oUCTNUA PE TIG AIOTEG AVAUOVNG YIa TN TIPOCANYWN avatTAnpwITwy, yVweiloTe
TNV B€0N TTOU KATEIXATE OTOV TTIVAKA KATATAENG/AVAUOVAG YIa TOTTOBETNON O OXOAEI0 JETA aTTO KABE
TTEPIOOO VEWV TTPOCANYEWV;

O Nai, yvwpila
QO Oxi, dev yvwpila

O Kavéva atro Ta TTapatravw

2.2 Otwpeital OTI ixate KATAVONROEl TNV dIAdIKOCIA TOTTOBETNONG O€ OXOAEIo;

O Nai, v gixa karavoRoel
(O Oy, dev TV €ixa KATAVOAOEI

@) Kavéva atrd Ta Trapatmdvw



2.3 1600 Xpovo TrePIPEVATE OTOV TTIVOKA KATATAENG/avapovAS avatTANPWTWV PINOEVIKAG
TTPOUTTNPECIOG YIA VO APXIOETE va EPYACECTE O OXOAEIO yIa TTPWTN QOPQ;

v

2.4 Ocewpeital 6TI AOACTAV EVNUEPWHEVOS/N yia TN dladikaaia Pe TIC AIOTEC avauovhg Kal TO

ouoTnua dlopIohoU OTav TTIAEEATE va yiveTal dACKAAOG/A;

QO Nau, Apouv evnuepwpévog/n
(O Oxi, dev Auouv evnuepwpévog/n

O Kavéva atrd ta Trapatmavw

2.5 Ortav noacTav oToV TTiVaKa KATATAENG/AVAUOVRG avATTANPWTWV MNOEVIKNG TTPOUTTNPEDIiag,

emnpéacav Ta popia Tou AZEI (edv gixate) Tnv B€on cag oTov TTiVAKQ;

O Nai, 1nv emnpéacav

O Oy, dev TNV eTTnpéacav

O Kavéva atro ta Trapatmavw

Mépog 3: Xpévog Avapuovig

3.1 000 xpbdvo TTEPIPEVATE WOTE VA EPYATTEITE YIA TTPWTN @OPA WG aAvaTTANPWTAG/TPIA, TI aTTd TA

TTAOPAKATW KAVATE; (MTTOPEITE VO ONUEIWOETE TTEPICOOTEPES ATTO MIA ATTAVTACEIG)

[ ABaockahia o kAT0I0 IBIWTIKG GEOVTICTAPIO

(O Napadidare iBiaitepa pabAuaTa

(O Aicupivare TIc 0TTOUSEC 0AC PE KATTOIO VEO TITAO GTTOUSWV

[0 =exivioare pia oikoyéveia

[J Epyaotrikarte o€ kGm GAAO OXETIKO PE TOV TOPEQD TNG EKTTAIBEUGNG

|:| EpyaoTnkarte o€ KATI GANO, MH OXETIKO Y€ TOV TOPEQ TNG EKTTAIOEUONG



LJ Ao (Na To avaypayeTe):

3.2 lolo ATav 10 BACIKO KivnTPO 00G WOTE va £TTIAECETE AUTO TTOU KAVATE OGO XPOVO TTEPIUEVATE;
O 01 oikovopikéc aTroAaBég
QO Actpuvon Twv de€loTATWY

O AAAO (Na To avaypayeTe):

3.3 Mwg utrooTtnpilaTte Tov €QUTO 0AG OIKOVOMIKG 600 Xpovo Trepipévare; ( MTTopeite va onueiwoeTe
TTEPICCOTEPEG ATTO YIA ATTAVTIOEIG)

(O Me v uttooTAPIEN TN OIKOYEVEIDG
(O Me v uttooTApIEN Tou el008RApaToC Tou/TNG oullyou
[J Me 1o w086 amé epyacia uepikAg amaoxoAnang

[J Me 1o w086 armé epyacia un OXETIKA PE TNV EKTTAIBEUCT

O AMNo (Na 1o avaypdyeTe):

Kdavare katola evépyela woTe va BEATILWOETE TN BEon 0ag oTn AioTa AVOPOVNG KAl VA AUEACETE Ta
MOpIa 0ag (Yo TTapAdElyua: dWOATE KATTOIEG ECETAOEIG) ;

Mépog 4: Atroxwpnon 1 aréppiyn Béong

4.1 Zke@Trkate va aAAdgeTe KAADO epyaaoiag kal va Bpeite SouAeid oe GANO KAGDO;

O Nai, 10 oKéQTNKQ
O Oy, dev 10 OKEQTNKO

O Kavéva atro tTa Trapatmavw

4.2 Av val, og 1010 0TAdI0 TNG d10dIKATIAG;



O Mpiv apxiow va epydlopal oe oXOAEio
(O Ooo xpdvo Trepiyeva oTn NioTa avapgovig
O Karta 1 d1dpkeIa epyaciac Jou oe OXOAEI0 WS avaTTANPWTAS/TPIA

QO Kartd 1 diGpKeia £pyaciag Jou og OXOAEI0 WG PdvIPOG/n

O Kavéva atré t1a rapatmavw

4.3 Tlola oToixeia cag odrynocav o€ auTh TNV amogaon);

[ Oikovopikoi Adyor

(O] Oikoyeveiakoi Adyol

(O Wuxohoyikoi Aoyol

[ Améotaon armé v kartoikia
(3 ABeBaioTa

O aror Asyor

4.4 Eixate ammoppiyel KAtTola Tpoo@opd BEong avattAnpwTh/TpIag;

O Nai, gixa amoppiyel
O Oy, dev cixa amoppiyel

O Kavéva atro Ta Trapatmavw

4.5 Tloia oToixeia oag odAynoav o€ AuTr TNV atTéQOON;

[J Oikovopikoi Adyol

(O] Oikoyeveiakoi Adyol

(O Wuxohoyikoi Aoyol

(O AmooTaon amé v katoikia
(3 ApeBaiotnTa

O aror Asyor



Mépog 5: XapakTnpIoTIKG TNG Epyaciag wg KadnynTig/Tpid

(ATTaVTAOTE CUPPWVA WPE TIG CUVBNKES TNG TTPWTNG POPAG TTOU £pYAcORKaTE)

5.1 Eixare €mMAEEEl TNV TTEPIOXNA TTOU 0OG TTPOTABNKE N B£on epyaciag;

5.2 Eixare €mAEEEl TO/Ta OXOAgio/a TTOU oag TTPOTABNKE N B€0n £pyaciag;

5.3 Eixare emAégel Ta Tunuata (A1, A2 1 A3) Tou oag TpoTddnkav va SI0AgETE;

5.4 Eixare emAEEel TIG TALEIS (yia TTapadeyua, A, B’ 4 I Anuotikou, A A, B’ 4 " Aukeiou) TTou oag
TTPOTABNKAV va JIOAELETE;

5.5 Ti yaOnua/pata didagaTte; ‘Hrav pddnua/ta mou e¢etddovrav oTnv diadikacia Twv MNMaveAAnviwv
eCeTAOEWVY;

5.6 Z& TTOOA oXO0Agia epyaldboacTav TAUTOXPOVQ;



5.7 Tloieg ATAV O ONUAVTIKOTEPES BECIOTNTES TTOU ATTOKTHOATE 000 BIOACKATE KAl YIATI;

5.8 Evw gpyaldbocaoTav o€ KATTOI0 OXOAEi0, EpyaldoaoTav TaUTOXPOVA Kal KATTOU aAAOU;

O Naj,

MapakaAw TPocdIopioTe TO €idOG TNG DOUAEIAG:

O Oxi

5.9 Zuvexioare va KAVETE KATTOIO AVETTIONUN BOUAEIG--TNV OTTOIa {EKIVAOATE VA KAVETE OO0

TTEPIMEVATE OTN AiOTA avaPOVAG--OTaV TEAIKG BIOPIOTHAKATE O€ KATTOIO OXOAEIO;

O Nai,

MapakaAw TTPocdlopioTe TO €idOG TNG DOUAEIAG:

O Oxi

Mépog 6 : ASiIoAdynon Twv de§IoTATWY

6.1 Oco xpdvo TTePIEVATE OTOUG TTIVOKEG/AIOTEG avapovng, Bswpeital OTI XdoaTte KATTOIEG aTTO TIG

0e€IOTNTEG TTOU €iXATE ATTOKTACEI;

O Nai, Bswpw o1l éxaoca

O Oxi, Bswpw oI dev £xaoa

O Kavéva arrd Ta rapatmavw

6.2 Av val, 17010 TUTTO BEEIOTATWY;



6.3 Ooo xpovo TTepIPEVATE KAVATE KATTOIA EVEPYEIQ WOTE va dlaTNPROETE TIG OEEIOTNTEC OAG;
Av vai, TI KAvaTe;

O Nai, ¢kava.
MapakaAw CUPTTIANPWOTE TI EVEPYEIEG KAVATE :

QO Oy, dev ékava

O Kavéva artré Ta Trapatmavw

Mépog 7 : Alapopeg EpwtRoeig AvoixTou Tutrou

7.1 Oewpeite OTI N TTOIOTATA TNG dIdaoKaAiag dladpapartifel pOAO OTA ATTOTEAECUATA TWV HABNTWV
oTIG MNaveANVIEG ECETATEIG;

7.2 Oewpeite onuavTika Ta dlaywviouaTta aTo TEAOS TNG XPOVIAG;

7.3 Toia ATav Ta KivnTpa TTOU 600G WONoav va atmodwaoeTe KAAUTEPA OTOV POAO 0OG WG
EKTTAOEUTIKOG;

7.4 OmdATTOTE AANO TTOU BewpEiTal onUAvTIKG yia To cUoTNPA Kal Ba BEAATE va yVwPiCOUUE;



D Construction of Instrument

In this appendix we provide more details on how we construct our instrument, as it varies
across our individual- and district-level specifications. We also assess the robustness of our
main results to different ways to construct the instrument.

We start by introducing some notation. As before, teacher j is in risk set m. Let nft be j’s
actual waitlist position on the deputy (D) list in year t and nJHt be j’s actual waitlist position
on the hourly (H) list in year t.° This waitlist position is an integer, where the teacher with
position 1 is the next to be assigned. Let 7(j) be teacher j’s first year on the waitlists. Based
on the institutional rules, we know — and verify — that in this year, nff(j) and n?f () are ordered
lexicographically in the date in which j earned her degree and her degree mark.

We face three research design choices in constructing an instrument: 1) how to scale the
waitlist position in predicting time to assignment; 2) how to combine information from the
deputy and hourly lists; and 3) what sample to use. As our individual- and district-level analysis
relies on different types of data, with different sampling frameworks, we make slightly different
research design decisions and then assess robustness. Even though it reverses the paper’s order,

here we start with the district-level instrument as it is derived from the larger sample.

D.A Instrument for District Analysis

For the district-level analysis, we can use all teacher assignments in Greece, so we have a large
number of recent graduates. This helps in two ways. First, recent graduates have all faced
a similar waitlist process (and have had a similar amount of time elapsed since graduating)
such that differences in initial waitlist position have a somewhat similar effect across cohorts
on years not in formal employment. This relative homogeneity in the first stage allows us to
have more precision than if we were combining teachers from cohorts from different decades.
Second, we observe these recent graduates’ initial waitlist positions in our waitlist data, which
start in 2003. This allows us more flexibility on how to scale the waitlist position and in
combining deputy and hourly list data. In the district-level analysis, we thus construct our

instrument, z;, as follows. Let ﬁf( and ﬁf(j) be the list lengths of the deputy and hourly lists,

i)

“For simplicity, we describe teachers in a single subject and thus suppress notation for subject.
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respectively, in j’s first year on the waitlists. This length is the highest waitlist position, across
all risk sets, on the inexperienced teachers’ list in that year. We then convert j’s waitlist position

into a list percentile by dividing by the list length:

D_ _D =D
) 2 =M/ gy
and
(2) Zl =nf /Al

Converting position to percentiles is a specific choice of how to scale the waitlist variation. We
choose this scaling because the main source of list length heterogeneity is subject, and subjects
with longer waitlists tend to assign more teachers annually. Thus, by normalizing by list length,
we control for such differences and isolate the useful variation. But because there are other
ways to scale the variation, we include robustness checks below.

With these two measures, we combine them into a single instrument by taking the mini-
mum: z; = min{zf’ ,zJH }. We do this because a teacher may accrue experience from either type
of assignment and thus the “better” waitlist position is the one that matters for accruing any
experience. We considered other choices such as the mean, the max, and the deputy list value.
We show below that our results are robust to these choices.

Finally, in the district-level analysis, we include all teachers but only contract teachers who
ever appear on an inexperienced list 2003 or later have non-singleton risk sets. We focus
on variation among these teachers in identifying our causal estimates because these are the
teachers for whom we can use the waitlist information for scaling and combining hourly and
deputy positions, two design choices that yield statistical power. We aggregate across teachers,

each with instrument z;, to get to the district-level instrument.
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D.B Instrument for Individual Analysis

For the individual-level analysis, our sample of contract teachers is much smaller and domi-
nated by more experienced teachers.'® We thus run out of statistical power if we restrict our
sample to teachers who appear on an inexperienced list 2003 or later, which means that we
cannot exploit the waitlist information for scaling and hourly-deputy combining purposes. In-
stead, we construct our instrument as follows. For each year ¢, let 1;, be teacher j’s waitlist
position on a pseudo-waitlist made up only of the teachers who are on the actual waitlist in year
t (denoted by ¢,). As with the actual inexperienced teacher waitlist, we determine ﬁjt lexico-

111

graphically based on date of degree conferral.”* We then calculate the highest pseudo-waitlist

position for each risk set:

3) n* = max ﬁjt
m(j)=m

and form our instrument as:

(4) th :ﬁjt/n*mt.

The instrument is thus normalized by the highest waitlist position in a risk set, where the risk
set is composed of all teachers in the same degree conferral year-month and subject who are
still teaching in year t.

Several research design choices are worth further comment. First, while we use a “pseudo-
waitlist,” it is ordered identically to how the actual waitlist is ordered (up to the inconsequen-
tial tie-breaking). Provided our assumption of no selective attrition holds, the pseudo-waitlist
position contains the exact same ordinal information as the actual waitlist position. The use
of an imputed waitlist position thus primarily matters for (1) scaling purposes and (2) our
inability to combine information from deputy and hourly lists. Both of these issues are primar-

ily about combining extra information to generate a more powerful first-stage. But because

19The small sample is in part driven by our ability to match teachers between datasets. Some schools record
only teachers’ first name initial, which leads to many cases where we cannot uniquely link the teacher to the
waitlist data.

'We could also incorporate degree mark to break degree conferral date ties, as the actual waitlists do. Because
degree mark could be related to teacher ability, we choose to break ties randomly in our pseudo-waitlist, but
results are very similar when we incorporate degree mark.
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our individual-level analysis has outcomes at the teacher level, the link between a teacher’s
(pseudo-)waitlist position and experience is much stronger than the one in the aggregated
district-level analysis. Thus, the missing information is potentially not as important to the
individual-level analysis. Second, we still make a specific scaling choice by normalizing by the
risk set maximum position. The full set of teachers still teaching in t includes many whose
degrees came well after some of our focal teachers and thus were not relevant for initial as-
signments. Incorporating these teachers into the list length would therefore just add noise. We
can test whether this decisions matters in our district-level analysis and will show our results
are robust to normalizing by highest waitlist position on the full list or within risk set. We
implement each research choice uniformly for inexperienced and experienced teachers.
Before showing the robustness checks, we confirm that ordering teachers by degree con-
ferral date produces a similar assignment process as ordering by actual waitlist position. In
Appendix Figure A.1 we take the 2003 mathematics waitlists and show binscatter plots for the
year of first assignment. In Panel A we use the actual waitlist position (in the data) for the
x-axis and in Panel B we use the order implied by degree conferral date. We see very similar

patterns of time until first assignment across the two panels.

D.C Robustness to Research Design Choices

We now explore the robustness of our results to the research design choices. As the district-level
analysis uses more waitlist information (the actual list length and the combination of hourly
and deputy lists), we conduct most robustness checks using the district-level specification.

We first investigate how the scaling of the waitlist variation affects the results. We specify
several variations of our instrument. “Baseline” is our baseline model’s instrument, which nor-
malizes waitlist position by waitlist length and takes the minimum across deputy and hourly
lists. “Mean across Lists” and “Max across Lists” make the same normalization but take the
mean and maximum, respectively, across deputy and hourly lists. “Deputy Position” also uses
the same normalization but takes the value from the deputy list, ignoring the hourly list. These
instruments vary how we combine the variation from the two waitlists a teacher may be as-
signed from.

We show how the instruments affect the student test scores in percentiles (Appendix Table
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A.9) and standard deviation units (Appendix Table A.10) where we do not control for teacher
prior experience. We then present the results for student test scores in percentiles, where
we control for teacher prior experience (Appendix Table A.11). We find that in the first four
columns the estimates are very stable across instrument choices.

We then examine how the scaling of the waitlist position affects the estimates. “Risk Set
Norm” normalizes the waitlist position by the highest waitlist position in the same risk set. This
scaling matches how we construct our individual-analysis instrument and thus demonstrates
whether this scaling matters for the results. “Raw Position” uses the actual waitlist position,
without any normalization. “Log Position” takes the log of the waitlist position rather than
normalizing by list length. We see in the tables that these research design choices make minimal
difference for our qualitative conclusions.

Finally, we investigate the importance of sample selection by estimating our individual-level
model on deputy teachers only. We present the results in Appendix Table A.12 and find that
the estimates are nearly identical. This is unsurprising as the non-deputy teachers contributed
no variation in the instrument and thus were valuable for their effect on the controls. We also
show that are results are stable to restricting to the small set of teachers for whom we have the

most confidence in our matching procedures across data sets (columns 3 and 6).
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E Robustness Checks

In this appendix we provide a variety of robustness checks around our individual- and district-

level estimates of the causal effect of a year without formal employment on student outcomes.

E.A Individual-Level Estimates
E.A.1 Controls

In Appendix Table A.13, we present our main results without any lagged GPA controls (column
1). We find similar point estimates to our baseline regression, but with reduced precision. In
column 2 we estimate the baseline specification but instead of controlling for lagged GPA,
we control for demeaned lagged GPA where the teacher-year mean is removed (column 2).
Because we do not observe students’ lagged GPA for every teacher in the country, we cannot
demean the control by risk set, as would be consistent with our model. But we find that
demeaning by a finer level — the teacher-year mean — leaves our main point estimate essentially

unchanged.

E.A.2 Functional Forms

As discussed in Section III, the economics of education literature sometimes argues that returns
to experience are declining at higher levels of experience. Further, test score units do not have
a standard conversion rate to teacher human capital measures. We thus offer variations on our
main specification where we include log test scores and log years without formal employment.
We present the results in Appendix Table A.14. We find strong effects regardless of the func-
tional form. One year waiting leads to a 2.5% drop in students’ test scores (column 2), while
a 10% increase in time waiting corresponds to a 0.08c effect on students’ test scores (column
3). For the log-log specification, we estimate an elasticity of student test scores with respect to

years waiting of -0.41 (column 4).
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E.A.3 Sample

We argue that within-month variation in degree conferral is orthogonal to teacher type and
plotted the distribution in Figure 1. But the distribution is not uniform either, with a peak
on the 30th of the month. We also see a peak in within-year degree conferral in July. We
confirm that our results are not sensitive to these degree months and days by dropping teachers
with degree conferrals on the 30th of the month and then by dropping teachers with degree

conferrals in the month of July. We present the results in Appendix Table A.15.

E.A.4 Outcomes

The results are robust to different functional forms of our outcomes. In Appendix Table A.16 we
show causal effects on unstandardized test scores, log test scores, and raw university score. We
also include several variations in calculating an institution-program’s selectivity. In the main
analysis, we calculated selectivity based on enrollees’ mean university scores. Here we show se-
lectivity based on enrollees’ mean national exams scores, which are a different weighting than
the university admissions scores. In both cases, these selectivity measures are means across
multiple years, including years in our sample. To avoid any concerns of our sample affecting
the selectivity measures, we also include selectivity measures derived from 2003 admissions

outcomes only.

E.A.5 Full-Time versus Part-Time Employment

The main results include years of part-time work in the experience measure. We can instead
define a year of experience as working and accruing above-median work credits. We rerun our
main analysis with this alternate definition of years without formal full-time employment and
present the results in Appendix Table A.17. The estimated effects are very similar to our main

results.

E.A.6 Standard FErrors

When we demean using risk sets, the mean has a sampling distribution. We do not account

for this in our main estimates because risk sets are large enough that sampling variation in
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the mean is likely to be second order. Here we incorporate such sampling variation by boot-
strapping our estimates. First, we sample from the full sample of teachers, to calculate risk
set means. Then we run 500 wild clustered bootstrap iterations, where we sample in the in-
strumental variable analysis according to the Rademacher distribution and use the same draw
for all observations in a cluster and for first stage and second stage residuals. We construct a
bootstrapped standard error estimates for the estimates in Tables 5 and 6 and present them in
Appendix Table A.18. We find that the sampling error from the risk set means is tiny, as 8 of
the 13 estimates have smaller bootstrapped than non-bootstrapped standard errors, and the

average ratio of bootstrapped to non-bootstrapped standard errors is 1.01.

E.B District-Level Estimates
E.B.1 Controls

We present estimates that vary our use of controls in Appendix Table A.19. In the first column,
we show estimates where we residualize all fixed effects by risk sets. The point estimate is
very similar to our main result. The second and third columns add additional (demeaned)
district-level controls. The point estimates are similar and move closer to our individual-model
estimates.

E.B.2 Functional Forms

As with the individual-level analysis, we vary the functional forms and present the results in
Appendix Table A.20.

E.B.3 Sample

In Appendix Table A.21, we present the results dropping teachers with degree conferrals on
the 30th of the month and then dropping teachers with degree conferrals in the month of July.

E.B.4 Outcomes

In Appendix Table A.22, we show the causal effects on the other test or selectivity outcomes.
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E.B.5 Scaling and Weighting

In the district-level model, we use an aggregation matrix, which included all deputy teachers,
regardless of whether we observe them on an inexperienced list in our sample period. For
these teachers, we consider them part of their own risk sets so that their years not working
do not identify the causal estimates. In Appendix Table A.23, we explore the sensitivity of our
results to including these additional deputy teachers. We find similar estimates that are slightly
smaller in magnitude to our main estimates. Given all deputy teachers factor into a district’s
teaching, the attenuation toward zero is consistent with this specification including classical
measurement error.

As the aggregation of an individual-level model, we estimate our district-level model weight-
ing by the number of students in each district-year. In Appendix Table A.24, we show how the
results change with different weightings. The alternate weightings lead to somewhat more

negative point estimates.
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Figure A.1: Assignment Year by Waitlist Position
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Notes: The top figure is a binscatter showing a teacher’s 2003 waitlist position on the mathe-
matics list (x-axis) and the year of first assignment (y-axis). The bottom figure is a binscatter
with the same sample but changing the x-axis to the imputed order of degree conferral we
use in the individual-level empirical model.
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Figure A.2: Timing of First and Second Assignments
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Notes: The figures show the relationship between first and second assignments for teachers
in the 1995 degree conferral cohort. The top figure shows the distribution of wait times
prior to first (solid) and second (clear) assignments. The bottom figure is a scatterplot with
the year of the first assignment on the x-axis and the year of the second assignment on the
y-axis. The size of the dots are proportional to the number of teachers in each group. The
triangles at the top of the y-axis indicate teachers who never received a second assignment.
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Figure A.3: Counties Containing Schools with Student Level Test Score Data

Notes: This figure shows the counties with schools for which we have individual student test score data.
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Figure A.4: Number of Deputy High-School Teachers Assigned, 2006
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Notes: This figure shows the number of deputy high-school teachers assigned in each Greek region in 2006.
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Figure A.5: Attrition and Degree Conferral Day
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Notes: This figure shows attrition rates by the day of the month in which teachers’ univer-
sity degrees were conferred. This day of the month variation is our within risk-set timing
variation that identifies our causal effects. Attrition is defined as leaving the waitlists before
the end of our sample period and without ever having accrued experience.
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Figure A.6: Test Scores (o) and Waitlist Position — Individual Level
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Notes: The binscatter figures show the relationship, at the teacher-year level, between demeaned waitlist
percentile and student test scores (in student standard deviation units) where the demeaning is done by risk
set-year. A risk set is a degree conferral year-month and subject combination. The binscatter also controls for
student lagged grade-point-average. The top figure shows the full deputy teacher sample while the bottom
figure zooms in on the middle of the distribution by excluding the points with instrument less than -0.05.
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Figure A.7: Years without Formal Employment and Waitlist Position — District Level
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Notes: The binscatter figure shows the relationship, at the district-year level, between district demeaned
waitlist percentile and district demeaned years without formal employment where the demeaning is done by
risk set-year. A risk set is a degree conferral year-month and subject combination. The waitlist percentile is
the initial position on the fresh graduates waitlist, normalized to vary from O to 1. The sample includes all
teachers on a waitlist between 2003 and 2011 whose degree was conferred before 2006.
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Figure A.8: Panhellenic Test Scores (o) and Waitlist Position — District Level
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Notes: The binscatter figure shows the relationship, at the district-year level, between district demeaned wait-
list percentile and district Panhellenic test scores (in student standard deviation units) where the demeaning
is done by risk set-year. A risk set is a degree conferral year-month and subject combination. The waitlist
percentile is the initial position on the fresh graduates waitlist, normalized to vary from O to 1. The sample
includes all teachers on a waitlist between 2003 and 2011 whose degree was conferred before 2006.
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Figure A.9: Cross-District Effects of Eliminating Waiting
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Notes: The figures show how changing the time out of formal employment affects districts’ test score ranks.
The top figure reduces the number of years deputy teachers wait without formal employment by 1 year; the
bottom figure reduces the number of years deputy teachers wait to 0. We calculate each district’s test score
rank, under the actual scores and under counterfactuals, where the district with the lowest mean test scores
has the rank 1. For each counterfactual, we take the absolute value of our point estimate from the district-
level model, multiply by each district’s heterogeneous exposure to the deputy assignment system, and then
multiply by the number of years waiting reduced in the counterfactual.
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Figure A.10: Years Waiting for First Assignment — Survey
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Notes: This figure shows the distribution of the years spent waiting between degree confer-
ral and first teaching assignment. The sample is the teachers who took our online survey.
Responses with implied waiting times that are negative or more than 10 years have been

excluded.
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Table A.1: Activities while Waiting

Fraction
Private Lessons 0.54
Further Studies 0.33
Started a Family 0.16
Non-Teaching Work in Education Sector 0.19
Work in Non-Education Sector 0.39
Other 0.19

Notes: This table shows the fraction of survey respon-
dents in various activities during the time spent wait-
ing for an assignment. Respondents in the online survey
could choose multiple activities.
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Table A.2: Teachers Working in Part-Time Jobs

Part-Time Work while Teaching Continued Part-Time Work while Teaching

Yes 0.28 0.33
Private Lessons 0.09 0.17
Private School 0.02 0.01
Tourism Industry 0.01 0.01
Work in Other Private Sector 0.04 0.03
Other 0.04 0.03

No 0.72 0.67

N 157 158

Notes: This table shows the part-time jobs teachers report having, while teaching, in the online survey. “Yes”
indicates the teacher held a part-time job while teaching. “Part-Time Work while Teaching” is the distribution
of part-time jobs while “Continued Part-Time Work while Teaching” is the distribution of part-time jobs that
continue activities started while the teacher was waiting for an assignment. Respondents in the online survey
could choose multiple responses.
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Table A.3: Relationship between Years Waiting and Activities during Teaching

Activity while Teaching Continued Activity

Years until First Assignment 0.00706 0.0126
(0.0143) (0.0147)
Constant 0.249 0.292
(0.0598) (0.0608)
Mean DV 0.273 0.333
N 132 132

Notes: This table shows regressions of activity while teaching on years spent wait-
ing until first assignment. Years spent waiting is calculated as the difference be-
tween the year of the first teaching assignment and the year of degree conferral.
“Activity while Teaching” is a dummy variable for whether the teacher participated
in an extra activity — e.g., private lessons — while working as a public school teacher.
“Continued Activity” is a dummy variable for whether the teacher participated in an
extra activity, while working as a public school teacher, that had been started while
the teacher was waiting for an assignment. The sample is the teachers responding
to our online survey.
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Table A.4: OLS and IV across Samples

OLS v OLS I\Y
Score (o) Score (o) Score (o) Score (o)
Years Waiting -0.0355 -0.0518 -0.0595 -0.0499
(0.0312) (0.0103) (0.0211) (0.0121)
Deputy -0.0802 -0.0860 -0.0575 -0.0546
(0.0555) (0.0606) (0.0513) (0.0526)
Prior Year GPA 0.737 0.737 0.737 0.737
(0.00887) (0.00886) (0.00888) (0.00887)
Mean DV 0.0372 0.0372 0.0387 0.0387
Clusters 390 390 389 389
N 54370 54370 54282 54282
Risk Set Yes Yes Yes Yes
Sample All Teachers All Teachers No Special Cases No Special Cases

Notes: The table presents OLS and instrumental variable estimates. An observation is a student-
subject-year. The dependent variable is the student’s subject-specific test score, in standard deviation
units. The instrument is the assigned teacher’s imputed waitlist position (demeaned by risk set),
normalized to run between 0 and 1 within a risk set. Risk sets are teachers in the same subject whose
degrees were conferred in the same month-year. The sample includes all teachers (“All Teachers”) or
only teachers without special circumstances that affect waitlist position (“No Special Cases”). Special
circumstances refer to factors that directly affect waitlist positions (having at least three children,
having a special needs child, military service, and reading Braille). Permanent teachers each have
their own risk set. Standard errors are clustered by teacher.
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Table A.5: Effect of Years without Formal Employment on Students’ Tests by Subject

IV v I\Y

Score (o) Score (o) Score (o)

Years Waiting -0.0518 -0.0653 -2.206
(0.0103) (0.0173) (6.968)
Deputy -0.0860 -0.180 -0.376
(0.0606) (0.101D) (1.044)
Prior Year GPA 0.737 0.735 0.739
(0.00886) (0.0117) (0.0129)
Mean DV 0.0372 0.0536 0.0265
Clusters 390 161 278
N 54370 21450 32920
Risk Set Yes Yes Yes
Sample All STEM Non-STEM

Notes: The table includes instrumental variable estimates with
(demeaned) imputed waitlist position as the instrument. An ob-
servation is a student-subject-year. “Years Waiting” is the deputy
teacher’s years without formal employment, normalized by the
risk set size to be in percentiles. “Years Waiting” and the instru-
ment are demeaned by risk set, where a risk set is the cohort of
teachers in the same subject with degrees conferred in the same
month-year. The outcome is the student’s average full-year score
in student standard deviation units (o). STEM fields are algebra,
geometry, mathematics, biology, physics, technology, and science.
Standard errors are clustered by teacher.
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Table A.6: Effect of Years without Formal Employment on Students’ Grade Point Average

I\Y v v

GPA (o) GPA Log GPA

Years Waiting -0.0402 -0.119 -0.00786
(0.00543) (0.0392) (0.00291)

Deputy -0.0926 -0.0400 -0.00413
(0.0299) (0.186) (0.0136)

Prior Year GPA 0.930 2.589 0.178
(0.00366) (0.0147) (0.00146)

Mean DV -0.00171 14.95 2.686

Clusters 390 393 393

N 54099 74555 74499

Risk Set Yes Yes Yes

Notes: The table includes instrumental variable estimates with
(demeaned) imputed waitlist position as the instrument. An ob-
servation is a student-subject-year where the outcomes do not
vary by subject but the teachers do. “Years Waiting” is the deputy
teacher’s years without formal employment, normalized by the
risk set size to be in percentiles. “Years Waiting” and the instru-
ment are demeaned by risk set, where a risk set is the cohort of
teachers in the same subject with degrees conferred in the same
month-year. The outcome is the student’s grade-point-average
(out of 20), expressed in student standard deviation units (o),
levels, or logs. Standard errors are clustered by teacher.
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Table A.7: District (Demeaned) Waitlist Position and Mean Expected Years without Formal
Employment

Mean E[Years Waiting] Mean E[Years Waiting]

Mean Waitlist Perc -0.207 -0.760
(0.644) (0.635)
Mean DV 3.556 3.556
N 394 394
District FE No Yes
Reg-Yr FE No Yes

Notes: This table tests the identifying assumption behind our aggregation to a district-level
model. An observation is a district-year. The dependent variable is the mean expected years
without formal employment where the expected years without formal employment is the
mean over a teacher’s risk set and the first mean is taken over the teachers assigned to the
district in a given year. The explanatory variable is the district-year’s mean of its assignees’
(demeaned) waitlist position.
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Table A.8: Survey Responses

Mean Std. Dev. Obs

Degree Conferral Year 2007 8 187
Year of First Assignment 2010 9 159
Num Schools Worked in 1.42 0.87 93
Aware of System when Choosing Teaching  0.34 0.47 184
Understand the Assignment Process 0.76 0.43 184
Knew Waitlist Position 0.73 0.44 184
Considered Attriting 0.49 0.50 200
Rejected an Assignment 0.12 0.33 185
Has Left Teaching 0.20 0.40 200
Believes Skills Depreciated while Waiting 0.18 0.38 187
Invested in Skill Maintenance 0.46 0.50 200

Notes: This table shows summary statistics for selected responses to the
online survey of teachers. “Num Schools Worked in” indicates the number
of different schools a teacher worked in at the same time.

55



99

Table A.9: District-Level Instrument Robustness: Test Percentiles

Score Score Score Score Score Score Score
(Percentile) (Percentile) (Percentile) (Percentile) (Percentile) (Percentile)  (Percentile)
Years Waiting -8.913 -10.03 -11.30 -9.702 -7.401 -11.75 -14.24
(3.010) (3.070) (3.181) (3.362) (2.857) (4.775) (4.454)
Ln Class Size 8.006 7.999 7.990 11.15 8.016 11.39 7.971
(2.034) (2.137) (2.260) (2.926) (1.902) (3.140) (2.571)
I\Y% Baseline =~ Mean across Lists Max across Lists Deputy Position Risk Set Norm Raw Position Log Position
Per Class -1.7825 -2.0059 -2.2595 -1.9404 -1.4803 -2.3494 -2.8471
AR LB -18.1486 -18.8424 -20.4299 -20.0180 -20.6936 -38.6907 -33.1921
AR UB -4.4435 -5.4708 -6.5740 -4.7105 -3.7250 -5.6016 -8.5045
Mean DV 49.07 49.07 49.07 49.28 49.07 49.28 49.07
N 390 390 390 337 390 337 390
District FE Yes Yes Yes Yes Yes Yes Yes
Reg-Yr FE Yes Yes Yes Yes Yes Yes Yes
Risk Set Yes Yes Yes Yes Yes Yes Yes

Notes: The table includes IV regressions. An observation is a district-year. “Years Waiting” is the deputy teacher’s years without formal employment. The different
forms of the instruments are listed with labels indicating our baseline model (“Baseline”), an instrument using the mean position across deputy and hourly lists
(“Mean across Lists”), an instrument using the maximum position (“Max across Lists”), an instrument using the position from the deputy list (“Deputy Position”),
our baseline instrument scaled by risk set list length (“Risk Set Norm”), the actual waitlist position (“Raw Position”), and the log of the waitlist position (“Log
Position”). All variables are demeaned by risk set, where a risk set is the cohort of teachers in the same subject with degrees conferred in the same month-
year. Test score outcomes are student performance on the national twelfth grade exams, in percentiles (“Perc”). “Reg-Yr FE” are region-year fixed effects. “Per
Class” indicates the per-class effect, which is the main coefficient divided by 5 for the 5 classes twelfth graders take in tested subjects. Standard errors are
heteroskedasticity-robust. Anderson-Rubin weak instrument-robust 95% confidence intervals are reported in “AR LB” and “AR UB” (Anderson and Rubin, 1949).
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Table A.10: District-Level Instrument Robustness: Test Score in Standard Deviations

Score (o) Score (o) Score (o) Score (o) Score (o) Score (o) Score (o)

Years Waiting -0.342 -0.373 -0.408 -0.208 -0.242 -0.319 -0.419
(0.121) (0.121) (0.123) (0.115) (0.102) (0.164) (0.161)

Ln Class Size 0.239 0.239 0.238 0.304 0.239 0.317 0.238

(0.0985) (0.101) (0.104) (0.144) (0.0908) (0.153) (0.105)
1\Y Baseline Mean across Lists Max across Lists Deputy Position Risk Set Norm Raw Position Log Position
Per Class -0.0684 -0.0746 -0.0816 -0.0416 -0.0484 -0.0637 -0.0839
AR LB -0.6903 -0.7200 -0.7373 -0.5377 -0.6768 -1.1470 -1.0402
AR UB -0.1617 -0.1939 -0.2250 -0.0373 -0.0905 -0.1076 -0.1807
Mean DV -0.0440 -0.0440 -0.0440 -0.0367 -0.0440 -0.0367 -0.0440
N 390 390 390 337 390 337 390
District FE Yes Yes Yes Yes Yes Yes Yes
Reg-Yr FE Yes Yes Yes Yes Yes Yes Yes
Risk Set Yes Yes Yes Yes Yes Yes Yes

Notes: The table includes IV regressions. An observation is a district-year. “Years Waiting” is the deputy teacher’s years without formal employment. The different
forms of the instruments are listed with labels indicating our baseline model (“Baseline”), an instrument using the mean position across deputy and hourly lists
(“Mean across Lists”), an instrument using the maximum position (“Max across Lists”), an instrument using the position from the deputy list (“Deputy Position”),
our baseline instrument scaled by risk set list length (“Risk Set Norm”), the actual waitlist position (“Raw Position”), and the log of the waitlist position (“Log
Position”). All variables are demeaned by risk set, where a risk set is the cohort of teachers in the same subject with degrees conferred in the same month-year.
Test score outcomes are student performance on the national twelfth grade exams, in student standard deviation units. “Reg-Yr FE” are region-year fixed effects.
“Per Class” indicates the per-class effect, which is the main coefficient divided by 5 for the 5 classes twelfth graders take in tested subjects. Standard errors are
heteroskedasticity-robust. Anderson-Rubin weak instrument-robust 95% confidence intervals are reported in “AR LB” and “AR UB” (Anderson and Rubin, 1949).
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Table A.11: District-Level Instrument Robustness: Test Percentiles, Controlling for Experience

Score Score Score Score Score Score Score
(Percentile) (Percentile) (Percentile) (Percentile) (Percentile) (Percentile)  (Percentile)
Years Waiting -7.045 -7.714 -8.373 -7.306 -5.716 -4.742 -9.720
(2.566) (2.652) (2.897) (3.397) (2.355) (2.710) (3.341)
Ln Class Size 5.832 5.713 5.596 8.089 6.068 8.416 5.357
(1.608) (1.621) (1.643) (2.076) (1.621) (2.080) (1.706)
I\Y% Baseline =~ Mean across Lists Max across Lists Deputy Position Risk Set Norm Raw Position Log Position
Per Class -1.4089 -1.5429 -1.6747 -1.4611 -1.1433 -0.9484 -1.9439
AR LB -13.3959 -14.2762 -15.5433 -16.3860 -11.0773 -10.9129 -17.9878
AR UB -3.2339 -3.7771 -4.0715 -2.2610 -1.7538 -0.1808 -4.7588
Mean DV 49.07 49.07 49.07 49.28 49.07 49.28 49.07
N 390 390 390 337 390 337 390
District FE Yes Yes Yes Yes Yes Yes Yes
Reg-Yr FE Yes Yes Yes Yes Yes Yes Yes
Risk Set Incl Exp Incl Exp Incl Exp Incl Exp Incl Exp Incl Exp Incl Exp

Notes: The table includes IV regressions that control for experience. An observation is a district-year. “Years Waiting” is the deputy teacher’s years without formal
employment. The different forms of the instruments are listed with labels indicating our baseline model (“Baseline”), an instrument using the mean position
across deputy and hourly lists (“Mean across Lists”), an instrument using the maximum position (“Max across Lists”), an instrument using the position from the
deputy list (“Deputy Position”), our baseline instrument scaled by risk set list length (“Risk Set Norm”), the actual waitlist position (“Raw Position”), and the
log of the waitlist position (“Log Position”). All variables are demeaned by risk set, where a risk set is the cohort of teachers in the same subject with degrees
conferred in the same month-year and the same number of years of prior experience. Test score outcomes are student performance on the national twelfth grade
exams, in percentiles (“Perc”). “Reg-Yr FE” are region-year fixed effects. “Per Class” indicates the per-class effect, which is the main coefficient divided by 5 for
the 5 classes twelfth graders take in tested subjects. Standard errors are heteroskedasticity-robust. Anderson-Rubin weak instrument-robust 95% confidence
intervals are reported in “AR LB” and “AR UB” (Anderson and Rubin, 1949).
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Table A.12: Student-Level Analysis — Deputy Teachers Only

v v v v v v
Score (o) Score (o) Score (o) Admitted Admitted Admitted
Years Waiting -0.0518 -0.0518 -0.0652 -0.0183 -0.0184 -0.0169
(0.0103) (0.0103) (0.0153) (0.00752) (0.00780) (0.00534)
Deputy -0.0860 -0.0105
(0.0606) (0.0388)
Prior Year GPA 0.737 0.735 0.718 0.293 0.296 0.305
(0.00886) (0.0225) (0.0368) (0.00405) (0.0198) (0.0202)
Mean DV 0.0372 -0.0675 -0.136 0.670 0.654 0.658
Clusters 390 42 23 391 42 23
N 54370 2686 1116 72879 3839 1565
Risk Set Yes Yes Yes Yes Yes Yes
Sample All Teachers Deputy Teachers Confident Matches All Teachers Deputy Teachers Confident Matches

Notes: This table shows IV regressions with (demeaned) imputed waitlist position as the instrument. We vary the sample across columns to show
robustness to excluding non-deputy teachers. “Confident Matches” include only deputy teachers for whom the name match between the micro school
data and the administrative waitlist data is unambiguous. An observation is a student-subject-year. “Years Waiting” and the instrument are demeaned
by risk set, where a risk set is the cohort of teachers in the same subject with degrees conferred in the same month-year. Standard errors are clustered

by teacher.



Table A.13: Student-Level Analysis, Varying Controls

v v

Score (o) Score (0)

Years Waiting -0.0426 -0.0375
(0.0247) (0.0111)
Deputy -0.111 -0.130
(0.0469) (0.0618)
Demeaned Prior GPA 0.746
(0.0103)
Mean DV -0.00708 0.0372
Clusters 466 390
N 82837 54370
Risk Set Yes Yes

Notes: The table presents instrumental variable estimates.
An observation is a student-subject-year. The dependent vari-
able is the student’s subject-specific test score, in standard
deviation units. The instrument is the assigned teacher’s im-
puted waitlist position (demeaned by risk set), normalized to
run between O and 1. Risk sets are teachers in the same sub-
ject whose degrees were conferred in the same month-year.
Demeaned prior GPA is demeaned at the teacher-year level.
The sample includes students taught by deputy and perma-
nent teachers. Permanent teachers each have their own risk
set. Standard errors are clustered by teacher.
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Table A.14: Student-Level Analysis — Different Functional Forms

IV I\Y% IV IV

Score (0) Ln Score Score (o) Ln Score

Years Waiting -0.0518 -0.0255
(0.0103) (0.0101)
Deputy -0.0860 -0.0462 -0.0961 -0.0512
(0.0606)  (0.0424) (0.0700)  (0.0448)
Prior Year GPA 0.737 0.204 0.737 0.204
(0.00886) (0.00450) (0.00885) (0.00450)
Ln Years Waiting -0.834 -0.411
(0.164) (0.145)
Mean DV 0.0372 2.639 0.0372 2.639
Clusters 390 390 390 390
N 54370 54359 54370 54359
Risk Set Yes Yes Yes Yes

Notes: This table shows IV regressions with (demeaned) imputed waitlist position
as the instrument. We vary the functional form of the test outcome (student stan-
dard deviation units or log scores) and the measure of years spent not working
formally (levels or log). An observation is a student-subject-year. “Years Waiting”
and the instrument are demeaned by risk set, where a risk set is the cohort of teach-
ers in the same subject with degrees conferred in the same month-year. Standard
errors are clustered by teacher.
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Table A.15: Student-Level Analysis — Different Samples

IV IV IV
Score (o) Score (o) Score (o)
Years Waiting -0.0518 -0.0532 -0.0537
(0.0103) (0.0129) (0.0126)
Deputy -0.0860 -0.107 -0.0960
(0.0606) (0.0776) (0.0701)
Prior Year GPA 0.737 0.737 0.737
(0.00886) (0.00896) (0.00891)
Mean DV 0.0372 0.0376 0.0379
Clusters 390 376 386
N 54370 53430 53997
Risk Set Yes Yes Yes
Sample All Month Not July Day Not 30th

Notes: This table shows IV regressions with (demeaned) imputed waitlist
position as the instrument. We vary the sample across columns to show
robustness to excluding common degree conferral months (July) or days
(the 30th). An observation is a student-subject-year. “Years Waiting” and
the instrument are demeaned by risk set, where a risk set is the cohort of
teachers in the same subject with degrees conferred in the same month-
year. Standard errors are clustered by teacher.
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Table A.16: Student-Level Analysis — Different Outcome Definitions

v v v v v v v

Score Ln Score  Univ Score Selec (Adm) Selec (Natl) Selec (2003 Adm) Selec (2003 Natl)

Years Waiting -0.284 -0.0255 -233.7 -2.166 -2.100 -2.174 -2.080
(0.112) (0.0101) (50.55) (0.395) (0.393) (0.345) (0.339)
Deputy -0.490 -0.0462 -348.2 -3.523 -2.954 -3.825 -3.617
(0.489) (0.0424) (265.7) (2.032) (2.035) (1.819) (1.790)
Prior Year GPA 2.737 0.204 3017.3 24.49 23.74 22.41 21.55
(0.0471) (0.00450) (33.97) (0.246) (0.250) (0.301) (0.301)
Mean DV 14.60 2.639 14320.8 49.37 49.19 52.61 52.20
Clusters 390 390 370 370 370 370 370
N 54370 54359 48818 48818 48818 35345 35345
Risk Set Yes Yes Yes Yes Yes Yes Yes

Notes: This table shows IV regressions with (demeaned) imputed waitlist position as the instrument. We vary the functional form of the outcome
across columns. An observation is a student-subject-year. “Years Waiting” and the instrument are demeaned by risk set, where a risk set is the cohort
of teachers in the same subject with degrees conferred in the same month-year. “Score” is the student’s average subject-specific test score during the
year. This is the raw score that is not standardized to be in student standard deviation units. “Ln Score” is the natural log of the raw score. “Univ
Score” is the student’s university admissions score, in levels. For the selectivity measures (“Selec”), we order the university-programs according
to their enrollees’ mean statistic, defined below, and rank them from highest to lowest. The measure is the percentile of this ordering where 100
is the program whose admits have the highest mean score. “Adm” uses the university admissions score for ranking while “Natl” uses the national
Panhellenica score, which is an alternate weighting. The “2003” measures use the 2003 cohort to construct the measures to avoid overlap with our
analysis sample. Standard errors are clustered by teacher.
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Table A.17: Effect of Years without Full-Time Formal Employment on Students’ Subject Exam Scores

OLS RF FS I\Y% I\Y% v v I\Y%

Score (o) Score (o) Years Waiting Score (o) Score (Perc) First Sem (o) Second Sem (o) Exam (o)

Years Waiting -0.0209 -0.0459 -1.368 -0.0321 -0.0392 -0.0474
(0.0383) (0.00946) (0.270) (0.0102) (0.0106) (0.0105)
Deputy -0.0793 -0.0786 -0.320 -0.0933 -3.000 -0.0662 -0.113 -0.0832
(0.0562) (0.0590) (0.146) (0.0629) (1.835) (0.0601) (0.0664) (0.0694)
Prior Year GPA 0.737 0.737 0.000996 0.737 21.90 0.599 0.643 0.703
(0.00887) (0.00887) (0.00112) (0.00886) (0.225) (0.01249) (0.0139) (0.00845)
Waitlist Perc -1.439 31.36
(0.300) (0.752)
Mean DV 0.0372 0.0372 -0.0277 0.0372 51.06 0.111 0.0783 -0.0239
Clusters 390 390 390 390 390 390 390 388
N 54370 54370 54370 54370 54370 54360 54323 54068
Risk Set Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The table includes OLS, reduced form (“RF”), first stage (“FS”), and IV regressions. An observation is a student-subject-year. “Years Waiting” is the deputy
teacher’s years without full-time formal employment and “Waitlist Perc” is the imputed waitlist position, normalized by the risk set size to be in percentiles. Both
variables are demeaned by risk set, where a risk set is the cohort of teachers in the same subject with degrees conferred in the same month-year. We define
full-time formal employment as teachers who accrue above-median credits in a year. “Score” is the student’s average subject-specific test score during the year.
“First Sem” and “Second Sem” are the semester-specific test scores, and “Exam” is the end-of-year exam. This exam is a national exam for 11th graders before
2006 and 12th graders in all years; otherwise it is the school exam. Test results are expressed in student standard deviation units (o) or percentiles. Standard
errors are clustered by teacher.



Table A.18: Bootstrapped Standard Errors

Point Estimate Standard Error Bootstrap Standard Error

OLS, Score (o) -0.0355 0.0312 0.0308
RE Score (o) -1.4386 0.2997 0.3088
FS, Years Waiting 27.7715 1.1884 1.1518
IV, Score (o) -0.0518 0.0103 0.0113
IV, Score (Perc) -1.5922 0.3414 0.3776
IV, First Sem (o) -0.0363 0.0111 0.0114
IV, Second Sem (o) -0.0443 0.0113 0.0110
IV, Exam (o) -0.0535 0.0117 0.0129
IV, Ln Univ Score -0.0192 0.0041 0.0035
IV, List Length 1.2448 0.2835 0.2966
IV, Admitted -0.0183 0.0075 0.0076
IV, Acad Univ -0.0126 0.0056 0.0057
IV, Selectivity (Admissions) -2.1662 0.3951 0.3697

Notes: The table shows non-bootstrapped and bootstrapped standard error estimates for our main individual-
level analysis results. Standard errors are clustered by teacher. “RF” and “FS” indicate reduced form and
first stage regressions, respectively. Bootstrapped standard errors are produced using 500 iterations of a
wild clustered bootstrap with a Rademacher distribution. We bootstrap the entire process, including the
calculation of the risk set means.
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Table A.19: District-Level Analysis — Different Controls

Score (o) Score (o) Score (o)

Years Waiting -0.374 -0.413 -0.414

(0.160) (0.157) (0.158)
Ln Class Size -0.712 -0.810 -0.806

(0.184) (0.198) (0.198)
Num Teachers 0.0369

(0.0120)
Num Students 0.00164
(0.000559)

Per Class -0.0748 -0.0827 -0.0828
AR LB -0.7347 -0.7562 -0.7580
AR UB -0.0891 -0.1330 -0.1321
Mean DV -0.0442 -0.0442 -0.0442
N 394 394 394
District FE Resid Resid Resid
Reg-Yr FE Resid Resid Resid
Risk Set Yes Yes Yes

Notes: This table shows IV regressions with (demeaned) imputed
waitlist position as the instrument. The columns vary our use of
controls. All columns use (demeaned) fixed effects. The second
and third columns include additional district-level controls. An
observation is a district-year. All variables are demeaned by risk
set, where a risk set is the cohort of teachers in the same subject
with degrees conferred in the same month-year. Standard errors
are heteroskedasticity-robust. Anderson-Rubin weak instrument-
robust 95% confidence intervals are reported in “AR LB” and ‘AR
UB” (Anderson and Rubin, 1949).
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Table A.20: District-Level Analysis — Different Functional Forms

Score (o) Ln Score Score (o) Ln Score

Years Waiting -0.342 -0.129

(0.121) (0.0478)
Ln Class Size 0.239 0.131 0.270 0.143

(0.0985) (0.0353) (0.0922) (0.0334)
Ln Years Waiting -0.712 -0.269

(0.239)  (0.0992)

Per Class -0.0684 -0.0258 -0.1424 -0.0537
AR LB -0.7023 -0.2482 -1.3448 -0.5003
AR UB -0.1545 -0.0439 -0.3244  -0.0918
Mean DV -0.0440 2.504 -0.0440 2.504
N 390 390 390 390
District FE Yes Yes Yes Yes
Reg-Yr FE Yes Yes Yes Yes
Risk Set Yes Yes Yes Yes

Notes: This table shows IV regressions with (demeaned) imputed waitlist position
as the instrument. We vary the functional form of the test outcome (student stan-
dard deviation units or log scores) and the measure of years spent not working
formally (levels or log). An observation is a district-year. “Years Waiting” and the
instrument are demeaned by risk set, where a risk set is the cohort of teachers in
the same subject with degrees conferred in the same month-year. Standard errors
are heteroskedasticity-robust. Anderson-Rubin weak instrument-robust 95% confi-
dence intervals are reported in “AR LB” and “AR UB” (Anderson and Rubin, 1949).
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Table A.21: District-Level Analysis — Different Samples

1AV 1AV I\Y

Score (o) Score (o) Score (o)

Years Waiting  -0.342 -0.192 -0.297
(0.121) (0.0845) (0.104)

Ln Class Size 0.239 0.251 0.239

(0.0985) (0.0850) (0.0924)
Per Class -0.0684 -0.0384 -0.0594
AR 1B -0.7023 -0.3826 -0.5887
AR UB -0.1545 -0.0482 -0.1369
Mean DV -0.0440 -0.0440 -0.0440
N 390 390 390
District FE Yes Yes Yes
Reg-Yr FE Yes Yes Yes
Risk Set Yes Yes Yes
Sample All Month Not July Day Not 30th

Notes: This table shows IV regressions with (demeaned) imputed wait-
list position as the instrument. We vary the sample across columns to
show robustness to excluding common degree conferral months (July) or
days (the 30th). An observation is a district-year. “Years Waiting” and
the instrument are demeaned by risk set, where a risk set is the cohort of
teachers in the same subject with degrees conferred in the same month-
year. Standard errors are heteroskedasticity-robust. Anderson-Rubin weak
instrument-robust 95% confidence intervals are reported in “AR LB” and
‘AR UB” (Anderson and Rubin, 1949).
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Table A.22: District-Level Analysis — Different Outcome Definitions

I\Y \Y \Y v v v v
Score Ln Score Univ Score Selec (Adm) Selec (Natl) Selec (2003 Adm) Selec (2003 Natl)

Years Waiting -1.352 -0.129 -1154.1 -5.647 -5.100 -3.693 -2.830

(0.454) (0.0478) (455.2) (2.577) (2.655) (2.974) (3.142)
Ln Class Size 1.345 0.131 1723.1 9.129 9.530 7.788 8.039

(0.331) (0.0353) (426.7) (2.260) (2.234) (1.830) (1.866)
Per Class -0.2703 -0.0258 -230.8 -1.129 -1.020 -0.739 -0.566
AR 1B -2.5907 -0.2482 -2.3e+03 -12.6868 -12.3540 -12.7591 -12.4092
AR UB -0.6153 -0.0439 -3.4e+02 -1.4645 -0.7898 0.6641 1.7727
Mean DV 13.10 2.504 14274.0 48.77 48.58 52.40 52.12
N 390 390 390 390 390 385 385
District FE Yes Yes Yes Yes Yes Yes Yes
Reg-Yr FE Yes Yes Yes Yes Yes Yes Yes
Risk Set Yes Yes Yes Yes Yes Yes Yes

Notes: This table shows IV regressions with (demeaned) imputed waitlist position as the instrument. We vary the functional form of the outcome
across columns. An observation is a district-year. “Years Waiting” and the instrument are demeaned by risk set, where a risk set is the cohort of
teachers in the same subject with degrees conferred in the same month-year. “Score” is the student’s average subject-specific test score during the
year. This is the raw score that is not standardized to be in student standard deviation units. “Ln Score” is the natural log of the raw score. “Univ
Score” is the student’s university admissions score, in levels. For the selectivity measures (“Selec”), we order the university-programs according
to their enrollees’ mean statistic, defined below, and rank them from highest to lowest. The measure is the percentile of this ordering where 100
is the program whose admits have the highest mean score. “Adm” uses the university admissions score for ranking while “Natl” uses the national
Panhellenica score, which is an alternate weighting. The “2003” measures use the 2003 cohort to construct the measures to avoid overlap with our
analysis sample. Standard errors are heteroskedasticity-robust. Anderson-Rubin weak instrument-robust 95% confidence intervals are reported in
‘AR LB” and “AR UB” (Anderson and Rubin, 1949).



Table A.23: Effect of Years without Formal Employment on Districts’ Panhellenic Exam
Scores without Scaling

Score (o) Score (Percentile) Ln University Score Admitted

Years Waiting  -0.121 -3.159 -0.0579 -0.0442
(0.0603) (1.495) (0.0458) (0.0222)
Ln Class Size 0.105 2.174 0.0231 0.0102
(0.0535) (1.293) (0.0412) (0.0166)
Per Class -0.0242 -0.6317 -0.0116 -0.0088
AR LB -0.2764 -7.0074 -0.1612 -0.0961
AR UB -0.0234 -0.7310 0.0272 -0.0045
Mean DV -0.0440 49.07 9.518 0.818
N 390 390 390 390
District FE Yes Yes Yes Yes
Reg-Yr FE Yes Yes Yes Yes
Risk Set Yes Yes Yes Yes

Notes: The table include the main IV regressions without incorporating the deputies
we lack inexperience waitlist positions for. An observation is a district-year and the IV
outcomes are measures of student performance on the national twelfth grade exams,
as mean level (in student standard deviation units) or mean percentile, and university
admissions outcomes. Standard errors are heteroskedasticity-robust. Anderson-Rubin
weak instrument-robust 95% confidence intervals are reported in “AR LB” and “AR UB”
(Anderson and Rubin, 1949).
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Table A.24: Effect of Years without Formal Employment on Districts’ Panhellenic Exam
Scores with Alternate Weighting

Score (o) Score (o) Score (o)

Years Waiting -0.342 -0.454 -0.468
(0.121) (0.172) (0.132)

Ln Class Size 0.239 0.502 0.598

(0.0985) (0.116) (0.0883)
Per Class -0.0684 -0.0908 -0.0937
AR LB -0.7023 -0.9651 -0.8397
AR UB -0.1545 -0.2021 -0.2646
Mean DV -0.0440 -0.150 -0.178
N 390 390 390
District FE Yes Yes Yes
Reg-Yr FE Yes Yes Yes
Risk Set Yes Yes Yes
Weighting Num Students Num Deputies None

Notes: The table includes the main IV regressions using alternate weight-
ing. An observation is a district-year and the IV outcomes are measures
of student performance on the national twelfth grade exams, in student
standard deviation units. Weighting is shown in the last row. Standard
errors are heteroskedasticity-robust. Anderson-Rubin weak instrument-
robust 95% confidence intervals are reported in “AR LB” and “AR UB” (An-
derson and Rubin, 1949).
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