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Introduction

Today’s main paper

The assigned paper for today is:

“Does autonomy over teacher hiring affect
student math and science achievement?”

Youngran Kim

Education Economics (2017)
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Introduction

Introduction

What is the general topic that Kim is interested in?

• Kim’s analysis is related to economic literature considering
how reforms to decentralization decision-making affects
student achievement.

What is the specific research question addressed in this analysis?

• For South Korean middle school students in 1995, how did
greater private school flexibility in teacher hiring decisions
affect student test scores?
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Empirical Strategy

Source of ’Identification’

What are the basic features of the Kim’s dataset that she claims
allows her to estimate the causal effect of hiring autonomy?

1 Claimed randomization of middle school students into schools
(public or private) conditional on school district.

2 Kim argues that the only significant difference between public
and private schooling organization & operation is in teaching
hiring autonomy.

• Curriculum taught in both instances is the national curriculum
• Tuition and teacher salaries are the same in both systems.
• Teacher hiring is at the province level for public schools, school

level for private schools.
• Teacher contracts less flexible in public schools.
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Empirical Strategy

Data

• Dataset: South Korean educational data from 1995 ‘Third
International Mathematics and Science Study’ (TIMMS)

• A three-stage (school, class, student) random sample of
13-year-old students.

• Variables of analysis:
• Outcome: math and science scores from TIMSS tests.
• Explanatory variable: inferred ’private’ indicator
• Control variables:

• Indicators for ’parent graduated college,’ female, grade,
’disadvantaged,’ and ’outskirts’ school location.

• Quantitative: class size, index of home resources.
• School district fixed effects.
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Descriptive Statistics and Balance
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Descriptive Statistics and Balance

Balance Test
To further check whether random assignment ’worked,’ Kim also
does what’s called a balance test.

• A balance test uses regression to estimate whether there is a
nonzero relationship between the randomized ’treatment’ and
observable characteristics about individuals.

• Usually, this is done by running a series of regressions, each
using the randomized variable as an explanatory variable to
explain an observable characteristic.

• For instance femalei = α + β1privatei + ei , if we consider
privatei to be random.

• Could also run a regression with the randomized variable as
the outcome variable and all the observables as the
explanatory variables, then run an F-test on the observables.

• Kim does something like this second method.
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Descriptive Statistics and Balance

Balance Test
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Descriptive Statistics and Balance

Balance Test ctd
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Descriptive Statistics and Balance

Revising Kim’s Balance Test

What is the difference in the balance test Kim uses and method 2 I
suggested?

• The second method uses an F-test to test against the null
joint hypothesis that ALL the observables have no effect.

• Kim similar puts them in all in a single regression, but instead
looks only at the p-values for t-tests (individual hypothesis).
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Descriptive Statistics and Balance

Revising Kim’s Balance Test ctd

What happens when you perform a t-test on a parameter estimate
when there are irrelevant variables in the model?

• You increase the variance of the parameter estimate relative
to the true model, making the t-statistic smaller and
increasing the probability of a Type II error.

• This is why you run an F-test if you’re running a ’big’
regression. Otherwise you should run a bunch of simple
regressions for each observable characteristic.
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About random assignment

About random assignment

Do the descriptive statistics look balanced?

• Throughout the descriptive statistics and ’balance’ test
section, there appeared to be some consistent types of
differences between public and private schools.

• In particular, students in private schools are modestly, but
consistently socioeconomically ’better off’ than students in
public schools

• Private schools are also substantially more likely to be located
in cities and to be ’boys-only.’
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About random assignment

About random assignment ctd

Is the incomplete randomization a problem? How does Kim
address concerns about randomness of private school assignment?

• Actually, most of the reported differences might not be a
problem at all, because the descriptive statistics and balance
test don’t correspond to the randomization Kim uses!

• How so? Kim argues for randomness of private school
assignment conditional on school district.

• How should descriptive stats and balance tests be presented?
• Need to present descriptive statistics in terms of conditional

means ( =⇒ need to show the difference in statistics rather
than a side by side comparison)

• Need to include district indicators in balance test.
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About random assignment

About random assignment ctd

• For the ’boys-only schools’ issue, Kim controls for gender of
student (which determines eligibility for ’boys only’ private
schools)

• This essentially randomizes assignment, but does not address
the fact that private schools differ in other ways than just
teacher hiring (ie gender composition of peers).
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Main Results
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Concluding Thoughts

Concluding thoughts

• Because of the way Kim presents results, it is difficult to
assess whether or not the South Korean education policy at
this time actually randomized private school placement.

• Assuming the randomization was successful, it seems there is
little effect on private school placement on the middle school
students’ test scores.

Empirical Economics



Kim (Education Economics, 2017) Caruthers and Wanamaker (Journal of Labor Economics, 2017)

Concluding Thoughts

Concluding thoughts ctd

• Because the descriptive statistics make it seem uncertain
whether or not private and public schools really only differed
in teaching hiring autonomy, it seems better to interpret
estimated effects for private schooling as a whole in this
setting.

• Control variables which are not randomized do not become
exogenous just because one of the variables has been
randomized.

• The coefficients for the randomized variable are still unbiased
and consistent, but the coefficients for these controls that may
be subject to omitted variable bias should not be interpreted
causally.
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Introduction

Second paper:

“Separate and Unequal in the Labor Market:
Human Capital and the Jim Crow Wage Gap”

Celeste K. Carruthers and Marianne H. Wanamaker

Journal of Labor Economics, vol. 35, no. 3 (2017)
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Introduction

Context

• From the late 19th century until the mid-1960s, black persons
in America were systematically discriminated against in almost
every facet of civic life by a system of legislation known as the
’Jim Crow’ laws.

• The mendacious fiction that the U.S. Supreme Court used to
justify this segregated system in Plessy v. Ferguson (1896)
was the notion that providing ’separate but equal’ facilities for
black persons did not violate the U.S. Constitution.

• In practice, the ’separate’ part was embraced, but not the
’equal.’ Facilities for black persons and communities were
much worse than their white neighbors.
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Introduction

Research Topic

• General topic
• Carruthers and Wanamaker are interested in how much this

unequal system of provisioning, specifically in education,
contributed to labor market inequality between black and
white persons.

• Specific research question:
• How much can difference in schooling resources (i.e. spending)

for white and black persons during basic education account for
the black-white wage gap among residents of the Southern
U.S. in 1940.
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Empirical Strategy

Data

• Dataset: Public Use Sample of the 1940 US Census and
various state & federal publications of schooling statistics

• Use Census data to identify labor market outcomes for young
working men (18-25) in 10 southern states in 140.

• Use educational financing statistics to develop estimates of
educational resources, using a combination of information on
expenditures, staffing, teacher salaries, and term length.

• This proxies for educational quality.
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Empirical Strategy

Variables of Analysis

• Outcome: racial gap in either:
• weekly/annual wages, occupation score, or weeks worked

• Explanatory variable:

• School quality measure: avg standardized score for available
school resources metrics, for each county-year combo).

• Years of schooling (in some specifications).

• Control variables:
• Indicators for: age.
• Quantitative: County % urban population, per capita retail

sales, crop value, & manufacture value added.
• State / county fixed effects.
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Empirical Strategy

Authors’ identification argument

• Conditional on going to school in the same county, racial
differences in educational resources were likely to be politically
determined rather than based on expectations about workers’
future labor market outcomes.

• Including state (or county) indicators control for any fixed
general characteristics of the region, potentially including
other determinants of the racial wage gap.

• For instance, according to the authors, the ’degree of
discrimination’ in the state or county.
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Empirical Strategy

Comments on identification argument

• It’s hard to get good identification on more distant historical
phenomenons.

• That racial difference in educational investment may’ve been
largely political isn’t too reassuring from an OVB standpoint.

• The same prejudicial perspectives that determine lower
schooling investment was likely related to attitudes and
practices limiting black persons in other ways too.

• State or county indicators can control for fixed characteristics
of the region that affect both white and black persons, but
more likely sources of OVB are things that affect black and
white persons in a region deferentially - like job
discrimination.

• The author’s arguments that these fixed effects control for the
discrimination environment is unconvincing.
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Empirical Strategy

Regression specification
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Descriptive Statistics
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Descriptive Statistics
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Robustness Checks

Robustness checks

Caruthers and Wanamaker try to make their analysis more robust
by addressing possible limitations in their model:

• Correlation between (lack of) educational resources during
schooling and discrimination in the labor market as an adult.

• These two processes seem a priori to very likely be correlated.
• To strengthen their results, Caruthers and Wanamaker rerun

their regressions only for individuals who had moved in the last
five years (a proxy for working in a different county than where
one was educated).

• Also try to address potential omitted variable bias from
cognitive ability by developing a partially imputed ability
measure from military (AFQT) testing.

Empirical Economics



Kim (Education Economics, 2017) Caruthers and Wanamaker (Journal of Labor Economics, 2017)

Robustness Checks

Empirical Economics



Kim (Education Economics, 2017) Caruthers and Wanamaker (Journal of Labor Economics, 2017)

Concluding Thoughts

Concluding thoughts

• Because of the limited amount of data available for this issue,
there is necessarily a lot of potential OVB that could be going
on.

• Fixed region effects are likely able to account for some OVB,
but many relevant variables are likely to have a differential
effect within region.
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Concluding Thoughts

Concluding thoughts ctd

• Certainly the same critique from Kim (2017) applies here too
about control variables.

• Selection of controls such as % urban, and value of
manufacturing or farming sectors in an area is likely related to
other local characteristics concerning labor market outcomes
for black people.

• When you can’t cleanly get random variation, there is often
this dilemma of needing to control for something that would
otherwise be OVB, but when you do, you add other OVB
because the control is not exogenous.

• Overall, I think this is a decent example of both the
application of simple regression and the pitfalls of causal
interpreation using it.
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