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Scholar search replicability
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Universal coverage

T. Havranek (Prague) Lecture 11: Limitations of Meta-Analysis Meta in Econ and Finance 3 / 21



Measurement error
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Rounding
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Outliers
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Too much heterogeneity
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Too much heterogeneity
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Too much heterogeneity
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Identification
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Omitted variables

0 0.03 0.07 0.1 0.13 0.17 0.2 0.24 0.27 0.31 0.35 0.38 0.42 0.46 0.49

St. Error
Country−level: Mortgage−to−GDP 
Country−level: Prolonged High HP 

Length
Country−level: Spread

Credit
Money Supply

Country−level: PTI
Sign restr. HP

BVAR
Real HP

Long−run IR
Country−level: Econ. Boom

Sign restr. other
Exch. rate

Impact
Country−level: Tourism yoy

Lags
Journal

Country−level: Maturity 
Nonrecursive

Panel
Country−level: Floating

Foreign IR
Citations
Monthly

GDP Defl.
Time trend

Country−level: Ownership 
Consumption
Resid. Invest.

Country−level: Income
Country−level: Prolonged low IR 

Midpoint
Country−level: Permits

Country−level: Crisis
Country−level: Popul. Growth 

Country−level: Inflation
Country−level: IR

T. Havranek (Prague) Lecture 11: Limitations of Meta-Analysis Meta in Econ and Finance 11 / 21



Attenuation bias

Chapter 1 

2 

Random measurement error in FV intake leads to scatterplots (diamond dots) that are 
either higher or lower than true values (round dots). As a result, the regression slope
that quantifies the association between FV intake and lower risk of cancer becomes
more flattened (solid line) than the true slope (dashed line). This flattening effect 
quantifies the attenuation due to measurement error in the exposure. Attenuation refers
to the bias of the association toward the null (Kipnis et al., 2003). Additionally, the
variability around the regression line is much greater when the measured intake is used 
(diamond dots) than the variability around the regression line when the true intake is 
used (round dots), demonstrating loss of statistical power. The implication of the loss 
of power is that larger sample sizes are required to detect associations.

Figure 1.1: Simulated data showing the two important effects of measurement error on the 
association between reduction of risk of cancer (outcome) and FV intake (exposure): bias in
the exposure-outcome association (attenuation) and loss of statistical power to detect 
associations. True intake (exposure) is shown by round dots and measured intake by 
diamond dots. 

The focus of this thesis is on methods to adjust for the bias in the exposure-outcome 
associations, when exposure variables are measured with errors. When multiple 
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Partial correlations
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Partial correlations

rp =
t√

t2 + df
,

S2
1 =

(1− r2
p )
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Inverse coefficients
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Delta method

Based on Taylor series expansion. Basic formula:

Var(Y ) = Var(f (X )) ≈ [f ′(µX )]
2Var(X ).

Example: Suppose Y = X 2. Then f (x) = x2 and
f ′(x) = 2x , so that:

Var(Y ) ≈ [2µX ]
2Var(X ) = 4µ2

Xσ
2
X .

Example: Suppose Y = 1
X . Then f (x) = 1

x and
f ′(x) = − 1

x2 , so that:

Var(Y ) ≈

[
−1
µ2

X

]2

Var(X ) =
σ2

X

µ4
X
.
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Tests disagree

Card & Krueger (1995) and formalized by Stanley (2008) and Stanley & Doucouliagos (2012).

Because most of the techniques used in the literature imply that the ratio of estimates to their

standard errors has a symmetrical distribution (often a t-distribution), it follows that in the

absence of publication bias there should be no correlation between the two quantities.

Table 2: Linear and nonlinear tests document publication bias

Panel A: Linear tests

OLS FE Precision Study IV

Standard error 1.595∗∗∗ 0.788∗∗∗ 2.222∗∗∗ 2.106∗∗∗ 2.706
(publication bias) (0.262) (0.283) (0.484) (0.258) (2.103)

[0.93, 2.20] - [1.23, 3.31] [1.53, 2.56] -

Constant 0.301∗∗∗ 0.370∗∗∗ 0.247∗∗∗ 0.252∗∗∗ 0.130∗

(mean beyond bias) (0.044) (0.026) (0.065) (0.109) (0.066)
[0.12, 0.42] - [0.11, 0.31] [0.13, 0.38] -

Observations 723 723 723 723 522
Studies 36 36 36 36 23

Panel B: Nonlinear tests

Ioannidis
et al. (2017)

Andrews &
Kasy (2019)

Bom & Rachinger
(2019)

Furukawa
(2021)

van Aert &
van Assen

(2021)

Effect beyond bias 0.260∗∗∗ 0.356∗∗∗ 0.207∗∗ 0.187∗ 0.374∗∗∗

(0.041) (0.061) (0.094) (0.112) (0.020)

Observations 723 723 723 723 723
Studies 36 36 36 36 36

Notes: Panel A presents the results of regression η̂ij = η0 + δ · SE(η̂ij) + eij , where η̂ij and SE(η̂ij) are the i-th
estimated Frisch extensive margin elasticity and its standard error reported in the j-th study. OLS = ordinary least
squares. FE = study fixed effects. Precision = estimates are weighted by the inverse of their variance. Study = estimates
are weighted by the inverse of the number of estimates reported per study. IV = the inverse of the square root of the
number of observations is used as an instrument for the standard error (the number of observations is not available for
all studies). We cluster standard errors at the study level; if applicable, we also report 95% confidence intervals from
wild bootstrap clustering in square brackets. Panel B presents the mean elasticity corrected for publication bias using
nonlinear techniques.

∗
p < 0.10,

∗∗
p < 0.05,

∗∗∗
p < 0.01.

Panel A of Table 2 presents the results of estimating (6). Because most studies report more

than one estimate of the elasticity, we cluster standard errors at the study level. Moreover,

because the number of clusters is relatively limited (36 studies) we additionally report confidence

intervals based on wild bootstrap where applicable. In addition to OLS we use study fixed effects

to account for heterogeneity across studies and two weighted least squares specifications: one

divides the equation by the standard error to increase efficiency, the other weights the equation

by the inverse of the number of estimates reported per study in order to assign each study the

same weight.
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P-hacking
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P-hacking
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Bias in meta estimators

0.5 0.6 0.8 0.90.7

Potential for spurious precision

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

B
ia

s 
in

 m
et

a-
an

al
ys

is

Unweighted mean 
UWLS
PET-PEESE 
Endogenous kink
WAAP 
Andrews-Kasy
P-uniform*

T. Havranek (Prague) Lecture 11: Limitations of Meta-Analysis Meta in Econ and Finance 21 / 21


