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fejiv Fixed effect jackknife IV (’FEJIV’) estimation

Description

fejiv implements the fixed effect jackknife IV (FEJIV) estimator of Chao, Swanson, and Woutersen
(2023), which enables consistent IV estimation with many (possibly weak) instruments, cluster
fixed effects, heteroskedastic errors, and possibly many exogenous explanatory variables.

Usage

fejiv(Y, D, Z, X = NULL, absorb = NULL)

Arguments

Y The dependent variable (numeric vector).

D The endogenous explanatory variable (numeric vector or matrix with one col-
umn).

Z The instrumental variables (numeric vector, matrix, or data frame).

X Optional exogenous explanatory variables (numeric vector, matrix, or data frame;
Default NULL.).

absorb Optional categorical variable to be absorbed (vector or factor; Default NULL.).
All categories should have a frequency of three or more.

Details

Consistency of the FEJIV estimator requires that instrument strength satisfies a key growth con-
dition: the concentration parameter must grow faster than the square root of the number of in-
struments. Mikusheva and Sun (2022) show that this condition is necessary for the existence of a
consistent test and also propose a test of this condition, implemented in the Stata command many-
weakivpretest, available at Liyang Sun’s GitHub.

Słoczyński (2024) recommends the FEJIV estimator as an alternative to two-stage least squares
(2SLS) when estimating the fully interacted specification of Angrist and Imbens (1995). Within the
local average treatment effect (LATE) framework, when strong monotonicity is doubtful but weak
monotonicity is plausible, the fully interacted specification eliminates the problem of "negative
weights."

This is a companion software package for Słoczyński (2024). If you use it, please cite both
Słoczyński (2024) and Chao, Swanson, and Woutersen (2023).

Value

A list of class "fejiv" with elements:

coefficient Coefficient on the endogenous regressor.

vcov Estimated variance.
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se Standard error.

N Number of observations.

treat Name of the endogenous variable.

call Matched function call.

title Character string for printing.
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License

This package is licensed under the MIT License. See the LICENSE file included with the distribu-
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Author(s)
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Examples

# one fast example for demonstration
set.seed(2025)
n <- 100
Y <- rnorm(n)
D <- rnorm(n)
Z <- matrix(rnorm(n * 5), n, 5)

# Basic usage - no fixed effects
result <- fejiv(Y, D, Z)
print(result)

# Example with fixed effects

https://arxiv.org/abs/2011.06695
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absorb_var <- rep(1:10, each = 10)
result_fe <- fejiv(Y, D, Z, absorb = absorb_var)
print(result_fe)

# --------------------------------------------------------------------
# Example: Revisiting Card (1995) using fejiv
# --------------------------------------------------------------------
# Realistic example with a larger sample and fixed effects
# This takes longer due to the computational complexity of fejiv

if (requireNamespace("haven", quietly = TRUE)) {
library(haven)

# Load data directly from Tymon Słoczyński's GitHub
data <- read_dta("https://tslocz.github.io/card.dta")

# Create a college dummy
data$college <- as.numeric(data$educ > 12)

# Construct cluster groups following Słoczyński (2024)
data$group <- interaction(
data$black, data$smsa, data$smsa66, data$south, data$south66

)

# Drop clusters with fewer than 3 observations
data$gsize <- ave(rep(1, nrow(data)), data$group, FUN = length)
data <- data[data$gsize >= 3, ]

# Run Fixed Effect Jackknife IV (FEJIV) regression
# Instruments: nearc4 interacted with cluster group (no main effects)
model <- fejiv(

Y = data$lwage,
D = data$college,
Z = model.matrix(~ nearc4:factor(group) - 1, data = data),
absorb = data$group

)

print(model)
}
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