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Table 1: Early Child Development (ECD) Studies

Parcel and Menaghan
(1994)

Baydar and Brooks-Gunn
(1991)

Baharudin and
Luster
(1998)

Murnane , Maynard and
Ohls
(1981)

Rosenzweig and Wolpin
(1994)

Question of
Interest

Outcome measure

Sample

Data Source

Contemporaneous

/ Non-varying
Covariates

Covariates
pertaining to
earlier time
periods

Estimation
Method

parental
characteristics

parental
ability

child
characteristics

family
characteristics

home
environment
parental
characteristics
child
characteristics
family
characteristics
home
environment
lagged test
score

effects of early parental
work, family social capital
on cognitive outcomes

PPVT
3-6 year-olds

NLSY children

yes
(focus on labor supply,
occupational complexity)
yes

(mothers AFQT)

yes

(incl shyness, health
problems)

yes

effect of early maternal
employment on cognitive
outcomes

PPVT

3-4 year-olds

NLSY children
yes
(focus on labor supply of
mothers)

no

yes

yes

(does not include income) (includes income)

yes
(home score)
yes

yes

(low birthweight)
yes

no

no

OLS

yes

no

no

no

no

no

OLS

factors related to quality effect of mother’s education

of home environment
and influence on
cognitive ability
PIAT-R, RC,M

6-8 year-olds

NLSY children

yes
(marital status,
self-esteem)

yes

(mother's AFQT)
yes

(age, gender)

no
yes

(home score)
no

no

no

yes

(home score)

no

OLS (stepwise forward
selection)

and home resource
environment on children’s
achievement
lowa Test of Basic Skills,
Vocabulary Subset
children grades 3-6

children from families in the

Gary Neg. Inc. Tax
Experiment

yes

(focus on education)

no

yes
(gender)

yes

(incl. income, expenditures,

rented housing)
yes
(encyclopedia)
no
no
no

no

yes

Value-added model est. by

effect of mother’'s
education on children’s
cognitive achievement

PPVT, PIAT-R,M
3-8 year Hhfw) P

children only
NLSY children

yes
(includes labor supply)
yes

(mother’s AFQT)
no

no

no
yes
(incl. labor supply)
yes
(birth weight)
yes
yes

no

GLS w/ mother fixed

OLS with school fixed effects effects




Table 2: Educational Production Function (EPF) Studies

Study

Outcome measure

Sample
Type of Data/Data
Source
Contemporaneous school
/ Non-varying characteristics
Covariates
child char.
parental char.
home env.
Covariates school char.
pertaining to child char.
earlier time parental char.
periods home env.
lagged test score
Estimation
Method

Goldhaber and Brewer
(1997)

NELS Math Achievement
Test
10" graders
NELS® 1988 data, micro-
level test and resource data
multiple teacher
characteristics, teaching
styles, school and class size,
school location

sex, race
parental education, family
structure, family income
no

no
no

no

no

yes

random and fixed-effects for
teachers and bools

Hanushek, Kain and Rivkin
(1999)

TAAS® scores in reading, math

multiple cohorts of'graders

class size, %teachers with grad.

Degree, teacher experience -
aggregated to grade level

no

no

no
no

no

no

yes
difference-in-differences

(equivalent to value added with

individual fixed effects)

Krueger
(1996)
NAEPtest score

9, 13, and 17 year-olds
aggregated, time series data

spending per student, model
(aggregated at national level),
Indicators for math, reading
tests

no
no

no

no
no
no
no
no
oLs

Ludwig (1999)

NEL® Match and
Reading Achievement Tests
h graders, 3 time periods
NEY 9988 data, micro-
level test and resource data
student-teacher ratio,
lowest full-time teacher
salary, teacher education,
teacher experience, %
students on free lunch,
racial characteristics
sex, race
SES (socioeconomic
status), education, income
parents help with
homework

no
no

no

no

yes

iv estimator applied to
model that relates changes
over time in test scores to
changes in resources
(preferred specification)

(@) TAAS - Texas Assessment of Academic Skills; NAEP - National Assessment of Educational Progress
(b) NELS — National Education Longitudinal Study of 1988



Table 3

Identifying Assumptions and Data Requirements for Different Estimators
(Under assumption that coefficients on input effects are constant across ages, but are allowed to depend on the length ofsiimse the input)

Model Specifications Eqgn. Estimation Key Assumptions Required for Minimal Data Requirements for Test of Specification Relative
No. Method Consistency Implementing Estimator to Model I11.3,111.4
I. Contemporaneous
1. no endowment (2) ols only current inputs matter or inputsone period data on achievement test scofieest whether coefficient on
constant over time (to justify omittingand current values of inputs lagged inputs =0
past) ; Af®
2. with parental sibling fixed  inputs uncorrelated with sibling error one period on test score and current ~ same test as above
endowment effects terms (i.e. parents input decisions dovalues of inputs on at least one sibling
not depend on innovations on sibling
outcomes); AP
3. with child endowment child fixed  current inputs uncorrelated with errortwo periods data on achievement and  same test as above
effects term from earlier age (i.e. parents’ current values of inputs
input decisions do not depend on
innovations from earlier outcomes)
A1®@
II. Value-Added
1. gain formulation with  (5) ols effect of inputs same across all ages one period data on test score, laggetddgged input coefficients equal
no endowment score, current values of inputs to current input coefficients
2. modified gain
formulation with no (8) ols effect of inputs decays at a constant same as above Ratios of coefficients on current
endowment (lagged test rate over time inputs to lagged inputs are the
score is a regressor) same across all inputs
3. modified gain sibling fixed effect of inputs decays at a constant one period data on test score, lagged testame test as above
formulation with parental effects rate over time; inputs uncorrelated score, current values of inputs on siblings
endowment with sibling error terms (i.e. parents
input decisions do not depend on
innovations on sibling outcomes)
4. modified gain child fixed effect of inputs decays at a constant two periods data on test score, lagged tesame test as above
formulation with child effects rate over time; current inputs score, current values of inputs

endowment

uncorrelated with error term from
earlier age (i.e. parents decisions do
not depend on innovations from
outcomes)




Table 3 continued
Identifying Assumptions and Data Requirements for Different Estimators

Model Specifications Egn. Estimation Key Assumptions Required for Minimal Data Requirements for Test of Specification Relative
No. Method Consistency Implementing Estimator to Model I11.3,111.4
[ll. Cumulative
1. no endowment ols A4 only one period data on test score and on  Hausman-Wu test for existence

2. with parental
endowment

3. with child endowment

4. within child model,
allowing for unobserved
inputs (current or lagged)

current and past inputs

(6") sibling fixed inputs uncorrelated with sibling error one period data on test score and on
effects terms (i.e. parents’ input decisions daurrent and past inputs for siblings
not depend on innovations on sibling
outcomes); A®

(6'") child fixed current inputs uncorrelated with errortwo periods data on test score and on
effects term from earlier age (i.e. parents’ current and past inputs
input decisions do not depend on
innovations from earlier outcomes);
Al(a)

of fixed effect

Hausman-Wu test comparing
estimates from the model with
parental endowment to
estimates from the model with
child endowment

Test relative to Model 111.4
estimated by method (*) using
Hausman-Wu test

(6) ivestimator instruments are valid (can use laggedame as above, in addition data on input€an be tested if there are over-
applied to values of own inputs and of sibling prior to earlier time period for individual identifying restrictions

child fixed inputs as instruments, for time and for sibling (used as the instruments)

effect model periods earlier than earliest test score,

*) under the assumptions that inputs
made at times before the test score
was realized to not respond to the
innovation on the test score); ®1

(a) Assumption Al: any omitted inputs orthogonal to included ones



