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This report was generated autonomously by an Al replication pipeline for the “Does Empirical Finance Repli-
cate?” project. It documents one attempt to reproduce the paper’s main analysis from the data and methods
described below. Individual replications may contain mistakes. Treat the numbers as estimates to be checked,
not as a verdict on the original paper. Original article: doi:10.1093/rfs/hhn004.

1 Summary

1.1 The Paper

Engle and Rangel ask whether slow changes in national equity volatility reflect macroeconomic condi-
tions. They decompose daily volatility into an exponential spline and a unit GARCH component, esti-
mate the model for about fifty national indices, and regress annual low frequency volatility on market
development, economic size, growth, inflation, and macroeconomic volatility. Their Table 9 attributes
higher volatility to emerging market status and volatile fundamentals, while market development re-
duces volatility.

1.2 Replication Findings

The S&P 500 dynamics replicate closely. Alpha equals 0.0852 against 0.0895, and beta equals 0.8966
against 0.8810. The Table 9 estimates match eight of eleven coefficient signs. Emerging status, listed
companies, and real GDP growth volatility match the paper in both sign and five percent significance,
while transition status and inflation volatility diverge most sharply. The implementation uses quarterly
macro series, the 1990 through 2003 period, no winsorization, and SUR feasible GLS. The final panel
contains 27 of the paper’s 48 countries because complete quarterly and annual inputs are unavailable
for the remainder. A separate 2005 through 2009 test preserves the positive significant Emerging and
real GDP volatility effects, but several secondary patterns weaken.

2 Data

The paper combines daily Datastream and Global Financial Data national index returns through 25 June
2004 with quarterly GDP, CPI, short government rates, exchange rates, and annual market develop-
ment variables. Table 1 uses an S&P 500 daily return series spanning 1955 through 2004, with 12,586
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daily observations. The country stage draws on a Datastream national market index file covering 45
paper countries from 1990 onward, while the paper uses longer histories and 48 countries. Quarterly
Datastream economics files supply CPI for 44 countries, real GDP for 40, Treasury bill rates for 33, and
exchange rates for 47. World Bank data supply nominal dollar GDP, market capitalization over GDP,
and listed companies. Country names and calendar years link the sources. Complete cases yield 273
country years from 27 countries in 1990 through 2003. The holdout contains 89 country years from 19
countries in 2005 through 2009.

3 Methodology

Daily returns satisfy
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where 7; is an exponential quadratic spline. Table 1 fixes seven knots. Country models select one

through fifteen knots by BIC. Annual low frequency volatility equals Lvol;, = ,/ Mi;l Y.iey Tia and is

annualized.

Each quarterly macro series enters through an AR(1) with an intercept, and the annual volatility
measure averages the absolute residuals within each year. Table 9 column 1 regresses Lvol on Emerging,
Transition, log market capitalization over GDP, log dollar GDP, listed companies, GDP growth, infla-
tion, and four macro volatility measures. The system has separate year intercepts and common slopes.
Two step SUR feasible GLS allows errors for a country to covary across years. A 25 percent diagonal
shrinkage and an eigenvalue floor stabilize the unbalanced sample covariance.

Key differences from the paper. The S&P input stores simple percentage returns rather than log
returns. The country return series begin in 1990 and omit Croatia, Lithuania, and the Slovak Republic.
World Bank level variables replace the paper’s combined GFD, WFE, and FIAB sources. Complete data
leave 27 rather than 48 countries. The covariance regularization is a numerical addition that makes
feasible GLS invertible in the smaller unbalanced panel.

4 Results

41 Table1l

Table 1: Seven knot S&P 500 spline GARCH

Replication Paper
Statistic Estimate t Estimate t
c 1.9862 n/a 1.1373 26.09
« 0.0852 n/a 0.0895 37.29
B 0.8966 n/a 0.8810 191.52
Log likelihood -14862.98 n/a -15733.51 n/a
BIC 23701 n/a 2.5348 n/a

Gaussian spline GARCH. Seven knots. N = 12,586 versus paper N = 12,455.
Replication parameter standard errors are unavailable from the optimizer.

Alpha and beta differ from the paper by 4.8 percent and 1.8 percent. The spline level is 75 percent higher

and the likelihood differs. The simple return convention and a slightly different S&P history affect the
level and likelihood more than the persistent GARCH dynamics.
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4.2 Table 9 column 1

Table 2: Macroeconomic determinants of low frequency volatility

Replication Paper
Variable Estimate t Estimate t
Emerging 0.05389  4.08 0.03760  2.87
Transition 0.18632  5.66 -0.01780 -1.04
log market cap over GDP -0.00315 -0.77 -0.00920 -1.67
log GDP in US dollars 0.00624 1.29 0.01810  3.62
Listed companies —8760x107® -2.01 —1.800x 107> -3.33
Real GDP growth 0.02262  0.45 -0.16030 -0.83
Inflation 0.01651 0.42 0.39760 2.13
Interest rate volatility 0.00153 1.18 0.00200 2.50
Exchange rate volatility 0.11178 1.35 0.02220 0.26
GDP growth volatility 0.91185 5.50 0.86350  6.17
Inflation volatility -0.10055 -1.06 0.99810 297

Two step SUR feasible GLS with year intercepts. N = 273. 27 countries.
Reported standard errors follow the feasible SUR covariance.

4.3 Out of sample

Table 3: Independent 2005 through 2009 test

Emerging status is positive and significant in both estimates. Listed companies and GDP growth volatil-
ity also agree in sign and five percent significance. The GDP volatility magnitude is especially close
at 0.9119 against 0.8635. Market capitalization, dollar GDP, inflation, interest volatility, and exchange
volatility match signs but lose published significance. Transition status turns positive and significant.
GDP growth and inflation volatility reverse sign. Shorter return histories change the spline depen-
dent variable, while missing quarterly rates and annual market variables select a smaller country panel.
Those data differences alter cross sectional weights and limit agreement.

Variable Estimate t
Emerging 0.03388 2.53
Transition 0.05133 2.09
log market cap over GDP 0.01404 2.04
log GDP in US dollars 0.02493 4.06
Listed companies ~1.559 x 107> -2.47
Real GDP growth -0.20388 -1.06
Inflation 0.09898 0.77
Interest rate volatility 0.01951 1.37
Exchange rate volatility -0.10594 -0.54
GDP growth volatility 1.16155 3.33
Inflation volatility 0.44286 0.85

Two step SUR feasible GLS with year intercepts. N = 89. 19 countries.

Emerging status and GDP growth volatility retain positive significant effects. Dollar GDP and listed
companies also keep the published directions and significance. Transition, market capitalization, and
exchange rate volatility reverse sign. Inflation and two macro volatility measures lose significance. Five
years and 19 complete countries provide limited power, so the holdout weakens rather than confirms
the full determinant pattern.



