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Abstract 

There is no consensus on the relationship between investor sentiment and return-volatility in different financial 
markets. This study uses a machine learning approach to construct investor sentiment in Chinese commodity 
futures market, exploring the relationship of return-volatility and moderating effect of investor sentiment. We 
find that in Chinese commodity futures market, there is a negative correlation of return-volatility. Further 
analysis shows that under positive (negative) investor sentiment, the relationship of return-volatility is positive 
(negative). But regardless of the sentimental state, sentiment has a positive moderating effect, and different 
commodities have heterogeneity. 
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1. Introduction 

The return-volatility relationship of assets in financial markets has been one of the most important research 
topics, which Ghysels et al. (2005) referred as the "first fundamental law of finance". The relationship has been 
well discussed by early scholars, but no consistent conclusion has been reached, with positive 
correlations(Kinnunen, 2014; FRENCH et al., 1987) and negative(ANG et al., 2006; Nelson, 1991)correlations 
coexisting. And then scholars explored from the behavioral finance perspective, arguing that investors can’t be 
fully rational and their trading behavior is susceptible to sentiment. Related studies based on stock markets in 
developed countries have also examined that investor sentiment is an important affecting factor to return-
volatility (Jiang and Jin, 2021; Rupande et al., 2019). 

The ongoing COVID-19 pandemic and the conflict between Russia and Ukraine had an impact on the 
international commodity futures market since 2019, pushing up some futures’ price volatility and creating 
arbitrage space, also making investors’ sentiment more sensitive. Especially for China, which insists on 
"dynamic clearing", the relationship between the two and the impact of sentiment are worth further exploration 
under the new challenges. 

As an important industrial producer, Chinese commodity futures market accounts for 12% of the total global 
futures market volume, and its market is becoming increasingly financialized. In terms of account type, 
individual accounts up to more than 95%, while the data in the U.S. is less than 15% (Bhardwaj et al., 2016). 
Also, more than 85% of investors engage in trend-based trading (CFA, 2022), and the contracts average holding 
period is less than four hours(Citi Group, 2016). This indicates that there is a high percentage of speculative 
investors in Chinese commodity futures market, which is significantly different from the investor structure in 
developed markets. 

Due to the investor structure, the sentiment will have a stronger influence on the market under the COVID-19 
pandemic(Ding et al., 2019). Thus, against this background, it has practical significance to explore the 
relationship of return-volatility and the impact of investor sentiment in Chinese commodity futures market. 
Investor sentiment is the judgment about the market based on information and investors' perceptions, which 
reflects their expectations of market trends(Baker and Wurgler, 2006; Wang and Sun, 2004). In China, investors 
mainly get market’s information through mainstream financial media(CFA, 2022). Therefore, based on Chinese 
mainstream financial media, we use BiLSTM-Attention model to construct Chinese investor sentiment index 
through 89,636 market news for 439 trading days from 2019-2021, and then investigate the relationship of 
return-volatility and the moderating effect of investor sentiment in the Chinese futures market through overall 
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and cross-sectional levels. 

We find a negative correlation of return-volatility, indicating that on the whole, investors can’t profit from 
volatility. Further study shows that when investor sentiment in positive(negative) sentiment periods, the 
relationship is positive(negative), but different investor sentiments both can positively enhance the relationship 
of return-volatility. Considering there are more individual investors in the Chinese futures market and their risk 
control ability is relatively weak, based on the "spiral of silence" and herd behavior theory, investors are driven 
by information and sentiment to blindly gamble, so it’s difficult for them to seize the opportunity and profit from 
the risk.  

We think make two contributions to the literature. Firstly, we extend the measurement method of investor 
sentiment. Based on data mining and text analysis, we use the BiLSTM-Attention model to measure investor 
sentiment, which has stronger timeliness than the BW method, and can measure intra-day period investor 
sentiment. The BiLSTM-Attention model also better solves the problem of contextual semantics compared with 
the dictionary method, so using it to measure investor sentiment is more accurate. Secondly, we incorporate 
investor sentiment into the analytical framework of the return-volatility relationship in the Chinese commodity 
futures market. Compared with previous studies analyzing the relationship between the two under different 
sentiments, we further explore the moderating effect of different sentiments and find that both sentiments 
positively affect the relationship between the two, and the negative sentiment effect is stronger. 

 

2. Research Design 

We use a sample of research, instant gist and other text listed on Sina Finance Futures section and the Jin10 
Futures website from 2019.9 to 2021.7, total 439 trading days, including 89,636 text data to construct the 
investor sentiment indicator. Data on index returns, spot market prices, and other data are from the wind database. 

Considering the supply and demand of the Chinese market, we choose the Composite Commodity Index, 
Shanghai Copper Commodity Index, Gold Commodity Index and Crude Oil Commodity Index as sample1. We 
winsorize all the continuous variables at the 1st and 99th percentile to alleviate the effect of potential outliers. 

We construct the following model to investigate the relationship between investor sentiment and return-volatility. 

 

 

 

Return is the index return. Vol is the volatility of the index, calculated by GARCH (1,1) model. Controls are the 
control variables, including the corresponding industry stock market volatility, index trading volume and spot 
market price. 

The primary variable of interest is investor sentiment index (Sen), which reflects the investors' attitudes towards 
the development of the futures market trends. The index construction process is as follows: First, we use Python 
to crawl and pre-process relevant texts from major Chinese financial websites, and then match them with a self-
built commodity dictionary to determine the commodity type of each text. Second, we choose 9000 pieces data 
from the sample, 3000 of them were manually labeled to determine their sentiment and used as training data 
(some data labeling is shown in Table 1), and the other 6000 pieces were used as test data. 

Finally, we use the Word2Vec model to vectorize the labeled data and train the Attention-BiLSTM model to 
classify the text sentiment, after that we use the model to classify the unlabeled data. After obtaining the 
sentiment classification probability of the corresponding text, we calculated the expectation as the sentiment 
value of each text (e.g., the probability of "crude oil production reduce" is {1:0.6, 0:0.1, -1:0.3}, and the 
sentiment value of this text is 0.3 after expectation), and then we calculated the daily sentiment values of each 
commodity category and the overall product using the equal-weighting method. 

Before using our investor sentiment index to conduct empirical analysis, we first test the applicability of the 
index. Based on the method of Baker and Wurgler(2006) and considering the availability of commodity futures 

 
1 We choose these commodity reasons are as follows: ①Gold is not a necessity for production and life, it is more equipped as 
a speculative or inflationary risk hedging tool, with a certain degree of speculation; ②Crude oil as the "blood" of industry, 
China has a high degree of dependence on foreign countries commodities , reaching 70%, so it can better represent imported 
bulk commodities. ③Copper commodity is known as "Dr. Copper", it is an important raw material for China's industry with 
certain representativeness. 
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market data, we construct another investor sentiment index by using main contract positions, index trading 
volume, relative strength indicator and psychological line indicator, and then we test the suitability of the index 
we constructed from two perspectives: trend comparison and correlation test. The results show that the investor 
sentiment index constructed by Attention-BiLSTM model is significantly correlated with the sentiment index 
constructed by the BW method, and the former has a certain degree of forward-looking. 

 
Table 1. Examples of artificial labeling of sentiment 

 

 

 

 

 

 

 

 

 

 

 

 

We also control other variables that may affect commodity futures returns, such as commodity futures index 
volume (Deal), commodity corresponding stock market returns (Stock_Re, the stock of the company 
corresponding to the type of commodity futures), and futures corresponding spot price (Com_Price), we also 
control the fixed effects of the commodity when conducting robustness tests. 

 

3. Results and Discussions 

Table 2 presents the summary statistics of investor sentiment. In the sample period of this paper, the mean and 
median of the overall investment sentiment index is 0.03, indicating that investors are optimistic about the 
market developments. The mean and median of gold and copper are both bigger than 0, but the copper sentiment 
index is more volatile with a variance of 0.48. The mean and median for the crude oil commodity are -0.03 and -
0.02, indicating the sentiment of the crude oil commodity is negative. 

Table 3 presents the baseline result. We use ordinary least square (OLS) regression to test the relationship of 
return-volatility from both the overall and cross-sectional perspectives. Result shows that for both the overall and 
single commodity indices, there is a significant negative relationship of return-volatility, as volatility increases, 
the returns of the indices tend to decrease. For crude oil, the relationship between the two is significant at the 1% 
level with a coefficient of -0.027. But for gold, although the relationship is significant at the 5% level, the 
coefficient is up to -1.41. Returns in the futures market are also positively influenced by stock market returns and 
spot market prices. 

We conduct different robustness tests. First, we transform the time series data into panel data and test the 
relationship between them using a fixed effects model. Second, we construct a PVAR model to test the lagged 
effects of returns and use the GMM approach to overcome the endogeneity problem of the model. The results all 
prove the accuracy of the benchmark test.  

We classify the sample according to investor sentiment and then investigate the relationship of return-volatility 
under different sentiment states. Panel A of Table 4 shows the empirical results, we find the relationship of 
return-volatility is positive(negative) when the investor sentiment is positive(negative). 

And then we investigate the moderating effect of sentiment, Panel B of Table 4 shows the result. Regardless of 
the state of investor sentiment, the relationship of return-volatility is positively moderated, when investor 
sentiment is in a positive(negative) period, sentiment can enhance the positive(negative) relationship of return-
volatility. It means that positive investor sentiment can strengthen the positive relationship of return-volatility, 
and negative investor sentiment can deteriorate the negative relationship of return-volatility. But for both copper 
and crude oil commodities, the moderating effect of negative sentiment is significantly higher than positive 
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sentiment. As for gold commodities, the moderating effect of positive sentiment is stronger. 

We also use fixed effects model, GMM model and replacing investor sentiment calculated by BW method as 
robustness testing, the results confirm the previous findings. 

 

Table 2. Descriptive statistics of investor sentiment 

 
The table reports descriptive statistics for the investor sentiment index constructed in this paper. The sample 
period is from 2019.9 to 2021.7, total 439 trading days. 

 
Table 3. Relationship of return-volatility 

 

The table reports the results of the benchmark regressions in this paper. It shows the relationship of return-
volatility from different perspectives, and the corresponding t-statistics are reported in parentheses. 
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Table 4. Investor sentiment’s effect on return-volatility 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4 examines the relationship of returns-volatility under different investor sentiments and further explores 
the moderating effect of different investor sentiments. All regressions include control variables, and the t-
statistics are reported in parentheses. 

 

4. Conclusion 

This paper evaluates the relationship of return-volatility in the Chinese futures market. Unlike the market in 
developed countries, the relationship of return-volatility is negatively correlated in the Chinese market. To 
further investigate the impact of investor sentiment on the relationship, we construct an investor sentiment index 
through a machine learning approach. It is found that the relationship of return-volatility is positive (negative) 
when investor sentiment is positive (negative), and both sentiments positively moderate the relationship of 
return-volatility in different sentimental states. These findings allow us to re-examine the relationship between 
market return and volatility from the perspective of investor sentiment, and to incorporate investor sentiment into 
the analytical framework of asset pricing theory, providing a new perspective to analyze the problem. 

 
References 

Ang A, Hodrick RJ, Xing Y, Zhang X. The Cross-Section of Volatility and Expected Returns. The Journal of 
Finance 2006; LXI:259-99.  

Baker M, Wurgler J. Investor Sentiment and the Cross-Section of Stock Returns. The Journal of Finance 
2006;VOL. LXI:1645-80. 

Bhardwaj G, Gorton GB, Rouwenhorst KG. Investor Interest and the Returns to Commodity Investing. The 
Journal of Portfolio Management, 2016, 42(3): 44-55. 

Ding W, Mazouz K, Wang Q. Investor sentiment and the cross-section of stock returns: new theory and 
evidence[J]. Review of Quantitative Finance and Accounting, 2019, 53: 493-525.  

French KR, Schwert GW, Stambaugh RF. Expected Stock Returns And Volatility. Journal of financial 
Economics, 1987, 19(1): 3-29. 

Ghysels E, Santa-Clara P, Valkanov R. There is a risk-return trade-off after all. Journal of financial economics, 
2005, 76(3): 509-548.  

Group C. China Commodities; 2016. 



European Journal of Business and Management                                                                                                                               www.iiste.org 

ISSN 2222-1905 (Paper) ISSN 2222-2839 (Online) 

Vol.17, No.3, 2025 

 

92 

Jiang S, Jin X. Effects of investor sentiment on stock return volatility: A spatio-temporal dynamic panel model. 
Economic Modelling, 2021, 97: 298-306.  

Kinnunen J. Risk-return trade-off and serial correlation: Do volume and volatility matter? Journal of Financial 
Markets, 2014, 20: 1-19.  

Nelson DB. Conditional Heteroskedasticity in Asset Returns: A New Approach. Econometrica: Journal of the 
econometric society, 1991: 347-370. 

Rupande L, Muguto HT, Muzindutsi P. Investor sentiment and stock return volatility: Evidence from the 
Johannesburg Stock Exchange. Cogent Economics & Finance, 2019, 7(1): 1600233.  

Meijin Wang, Jianjun Sun.Stock Market Returns, Volatility and the Role of Investor Sentiment in China. 
Economic Research 2004:75-83. 

China Futures Association (CFA). National Futures Market Trader Status Survey Report; 2022. 

 

 


