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Background

• Return distribution



Background

• Upside: right tail, lottery (Jiang, Wen, Zhou, and 
Zhu, 2019; Gui, Murray, and Zhu, 2019, Gui and 
Zhu, 2019)

• Downside: left tail, loss or risk (Bi and Zhu, 2019)

• Both: skewness or asymmetry (Jiang, Wu, Zhou, 
and Zhu, 2018; Han, Mo, Su, and Zhu, 2019)

• Systematic risk: left-tail beta, coskewness



Background

• How to measure the total risk to which the 
financial institution or a portfolio is exposed 
becomes more important in recent years. 

• Value-at-risk (VaR) or expected shortfall (ES) 
provide a single number that summarizes the 
total risk. 

• Whether this total risk measure being priced 
in the stock market? 



Background

• Value-at-risk (VaR)



Background



Literature

• Volatility and expected returns

Ang, Hodrick, Xing, and Zhang (2006, JF). The cross-section of volatility and 
expected returns. 

• Value-at-risk and expected returns

Bali and Cakici (2004, FAJ). Value-at-risk and Stock Returns. 

Atilgan, Bali, Demirtas, and Gunaydin (2018, JFE forthcoming). Left-tail 
momentum: underreaction to bad news, costly arbitrage and equity returns

• Sentiment

Baker and Wurgler (2006, JF), Huang, Jiang, Tu, and Zhou (2015, RFS), 
Stambaugh, Yu, and Yuan (2012, JFE)



Research Questions

• Check the cross-section relationship between 
VaR and expected return in stock level at the 
US market? (Also examined by Atilgan, Bali, 
Demirtas, and Gunaydin, 2018)

• How the investor sentiment or CBOE Volatility 
Index (VIX) will affect



Main Results

• We confirm that the relationship between VaR
and stock returns is negative, but it could be 
explained by the volatility. 

• Under different level of investor sentiment, 
the relationship between the VaR and 
expected returns will also be diverse. It is 
negative for high-sentiment periods, but 
unclear for low-sentiment periods.



Explanation

• The result due to the disposition effect that investors 
tend to keep stocks with higher VaRs or in the capital 
loss region during a high-sentiment period.

• The disposition effect is caused by “prospect theory”, 
investors possess risk-seeking behavior when the 
wealth is below the reference point (Kahneman and 
Tversky, 1979; Tversky and Kahneman, 1992)

• Atilgan et al. (2018) think investors underestimate the 
persistence in left-tail risk and overprice stocks with 
large recent losses.



VaR



BW-sentiment & HJTZ-sentiment



Data

• Center for Research in Securities Prices (CRSP) from July 1965 to 
December 2016 (July 1965 to December 2018 for some of the full sample 
analysis), including all common stocks listed on NYSE, AMEX and NASDAQ

• Value-at-risk (VaR) and expected shortfall (ES)
• calculated based on the current one year daily returns with the 

requirement of 200 non-missing observations, and updated every month. 

• BW-Sentiment
• Available from Jeffrey Wurgler’s website
• http://people.stern.nyu.edu/jwurgler/
• From July 1965 to September 2015
• (We extend the data to December 2016 due to Guofu Zhou’s website)

http://people.stern.nyu.edu/jwurgler/


Data
• Seven factor models
• (i) The FFCPS 5-factor model based on the following factors: market (MKT), size 

(SMB), book-to-market (HML), momentum (MOM), and liquidity risk (LIQ) factors 
of Fama and French (1993), Carhart (1997), and Pastor and Stambaugh (2003)

• (ii) The Fama-French 5-factor (FF5) model based on the five factors proposed in 
Fama and French (2015): market (MKT), size (SMB), book-to-market (HML), 
investment (CMA), and profitability (RMW)

• (iii) The Q-4 factor model based on Hou, Xue, and Zhang (2015), using market 
(MKT), size (SMB), investment (RI/A), and profitability (RROE)

• (iv) The FMAX-6 factor model based on the five factors inside the FFCPS-5 factor 
model together with the lottery demand factor (FMAX) proposed by Bali, Brown, 
Murray, and Tang (2017)

• (v) The M-4 factor model based on the mispricing factors MGMT and PEPF besides 
MKT and SMB following Stambaugh and Yuan (2017)

• (vi) The BF-3 factor model based on the long- and short-run behavioral factors FIN 
and PEAD besides MKT following Daniel, Hirshleifer, and Sun (2019)

• (vii) The T-4 factor model based on the tail-risk factor proposed by Kelly and Jiang 
(2014) besides the three Fama-French factors: MKT, SMB, and HML



Summary statistics and correlations
Panel A: summary statistics for decile portfolios of stocks sorted by 5% ES

Decile
5% ES 

(%)
5% VaR (%) SIZE

BM MOM TURN ILLIQ BETA
MAX IVOL

1(lowest) 2.751 1.971 6.824 -0.366 7.145 1.051 0.298 0.520 2.473 1.089

2 3.540 2.552 6.478 -0.478 7.146 1.268 0.311 0.711 3.240 1.409

3 4.164 2.998 6.038 -0.479 6.816 1.375 0.361 0.800 3.796 1.662

4 4.792 3.435 5.656 -0.491 6.211 1.472 0.436 0.874 4.367 1.924

5 5.481 3.924 5.303 -0.534 5.799 1.592 0.508 0.960 5.030 2.216

6 6.234 4.469 5.003 -0.584 5.132 1.698 0.598 1.057 5.735 2.534

7 7.097 5.083 4.768 -0.618 3.538 1.804 0.696 1.154 6.512 2.877

8 8.170 5.829 4.549 -0.642 1.387 1.904 0.866 1.240 7.447 3.284

9 9.486 6.744 4.274 -0.688 0.614 1.962 1.237 1.274 8.485 3.756

10(highest) 11.897 8.388 3.947 -0.779 6.434 2.038 2.206 1.283 9.887 4.323

Panel B: Correlations of different measures of VaRs and other stock characteristics

Decile 1% ES 5% ES 10% ES 1% VaR 5% VaR 10% VaR SIZE BM MOM IVOL

1% ES 1.000

5% ES 0.937 1.000

10% ES 0.894 0.990 1.000

1% VaR 0.901 0.970 0.957 1.000

5% VaR 0.792 0.943 0.975 0.904 1.000

10% VaR 0.763 0.910 0.954 0.872 0.967 1.000

SIZE -0.400 -0.464 -0.476 -0.454 -0.471 -0.462 1.000

BM -0.101 -0.119 -0.120 -0.119 -0.121 -0.111 -0.218 1.000

MOM -0.040 -0.006 0.003 -0.000 0.022 0.013 0.011 -0.244 1.000

IVOL 0.604 0.671 0.680 0.646 0.665 0.659 -0.402 -0.086 0.0187 1.000



2.2 Methodology

• Single and double sorting

• Fama and MacBeth (1973) regressions 

.







Decile portfolios for 5% ES (value-weighted)

Panel A：
5% ES High-sentiment periods (the BW sentiment index is higher than its mean)

(1) (2) (3) (4)

Portfolio Excess Return (%) FFCPS alpha (%) FF5 alpha (%) Q-4 alpha (%)

1(lowest) 0.533** 0.000 -0.125 -0.157

(2.46) (0.00) (-1.35) (-1.61)

2 0.578** 0.055 -0.130 -0.138

(2.31) (0.55) (-1.51) (-1.44)

3 0.558** 0.049 -0.101 -0.083

(1.98) (0.54) (-1.20) (-0.91)

4 0.405 -0.110 -0.233** -0.194*

(1.30) (-1.01) (-2.23) (-1.70)

5 0.399 0.046 0.034 0.100

(1.12) (0.36) (0.26) (0.76)

6 0.126 -0.111 -0.157 -0.072

(0.33) (-0.83) (-1.17) (-0.52)

7 -0.119 -0.123 0.001 0.157

(-0.27) (-0.78) (0.01) (1.02)

8 -0.386 -0.324* -0.224 -0.061

(-0.80) (-1.81) (-1.27) (-0.34)

9 -0.633 -0.488** -0.298 -0.172

(-1.20) (-2.47) (-1.58) (-0.90)

10(highest) -1.744*** -1.336*** -1.200*** -1.112***

(-2.99) (-5.52) (-5.04) (-4.41)

10-1 spread -2.277*** -1.336*** -1.075*** -0.954***

(-4.39) (-4.72) (-3.99) (-3.32)



Decile portfolios for 5% ES (value-weighted)

Panel B：
5% ES Low-sentiment periods (the BW sentiment index is less than its mean)

(1) (2) (3) (4)

Portfolio Excess Return (%) FFCPS alpha (%) FF5 alpha (%) Q-4 alpha (%)

1(lowest) 0.417** 0.024 -0.024 -0.002

(2.34) (0.31) (-0.35) (-0.03)

2 0.539** 0.005 -0.047 -0.066

(2.46) (0.08) (-0.79) (-0.98)

3 0.666*** 0.011 0.034 -0.024

(2.72) (0.16) (0.53) (-0.37)

4 0.631** -0.198** -0.132 -0.253***

(2.21) (-2.21) (-1.59) (-2.86)

5 0.854*** -0.009 0.041 -0.036

(2.68) (-0.09) (0.43) (-0.35)

6 0.879** -0.111 0.004 -0.036

(2.58) (-1.07) (0.04) (-0.34)

7 1.039*** -0.044 0.102 0.059

(2.83) (-0.35) (0.86) (0.46)

8 0.974** -0.145 -0.048 -0.079

(2.50) (-1.07) (-0.36) (-0.58)

9 0.797* -0.532*** -0.323** -0.465***

(1.81) (-3.38) (-2.18) (-2.95)

10(highest) 0.351 -0.865*** -0.810*** -0.764***

(0.71) (-4.04) (-4.19) (-3.60)

10-1 spread -0.061 -0.889*** -0.787*** -0.761***

(-0.15) (-3.51) (-3.50) (-3.04)



2.3 Full sample



High-sentiment



Low-sentiment



Low-VIX



High-VIX



Double-Sorted Portfolio Returns by Momentum and 5% ES



Double-Sorted Portfolio Returns by Short Term Reversal and 5% ES



Double-Sorted Portfolio Returns by Volatility and 5% ES



Double-Sorted Portfolio Returns by Financial Distress and 5% ES



Double-Sorted Portfolio Returns by Financial Distress and 5% ES



Double-Sorted Portfolio Returns by Institutional Ownership Ratio and 5% ES



3. Conclusion

• We explore a new way to detect the relationship 
between risk and stock returns under different 
kind of investor sentiments by applying the VaR
to present the risk. 

• For a high sentiment period, VaR is negatively 
related with the expected return and cannot be 
explained by momentum, short-term reversal, 
volatility, and financial distress. 

• The negative relationship holds when the CBOE 
Volatility Index (VIX) is low. 



• Thank you


