
Accepted Manuscript

A factor-based approach of bond portfolio value-at-risk: The
informational roles of macroeconomic and financial stress factors

Anthony H. Tu, Cathy Yi-Hsuan Chen

PII: S0927-5398(17)30114-7
DOI: https://doi.org/10.1016/j.jempfin.2017.11.010
Reference: EMPFIN 1020

To appear in: Journal of Empirical Finance

Received date : 17 August 2016
Revised date : 18 August 2017
Accepted date : 19 November 2017

Please cite this article as: Tu A.H., Chen C.Y.-H., A factor-based approach of bond portfolio
value-at-risk: The informational roles of macroeconomic and financial stress factors. Journal of
Empirical Finance (2017), https://doi.org/10.1016/j.jempfin.2017.11.010

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jempfin.2017.11.010


A Factor-based Approach of Bond Portfolio Value-at-Risk: The Informational 

Roles of Macroeconomic and Financial Stress Factors 

 

 

 

Anthony H. Tu 

School of Management and Economics 

University of Electronic Science and Technology of China 

2006 Xiyuan Ave, West Hi-Tech Zone, Chengdu 611731, China  

atu1106@yahoo.com.tw 

 

and  

 

Cathy Yi-Hsuan Chen
*
 

Ladislaus von Bortkiewicz Chair of Statistics, C.A.S.E. - Center for Applied Statistics and Economics, 

Humboldt-Universität zu Berlin, Unter den Linden 6, 10099 Berlin, Germany 

chencath@hu-berlin.de; Tel:+49 30 2093-5625; Fax: +49 30 2093-5649 

 

Abstract 

Based on the Nelson–Siegel term structure framework, we develop a new factor-augmented 

model for the computation of the value-at-risk (VaR) of bond portfolios, and examine whether the 

inclusion of information contained within macroeconomic variables and financial stress shocks 

can enhance the accuracy of VaR forecasts. We examine three Citi US bond indices and the 

empirical results reveal that: (1) based upon the geometric-VaR backtest, proposed by Pelletier 

and Wei (2016), the new factor-augmented approach provides reasonably accurate VaR forecasts; 

(2) there is a clear tendency toward better VaR forecasting performance as a result of the inclusion 

of the macroeconomic variables and financial stress shocks in the Nelson–Siegel factor model; (3) 

the impact of the inclusion of financial stress shocks appears to be stronger than the impact of the 

inclusion of the macroeconomic variables. 
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