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Abstract. With the advancement of technology and digital development,
science and technology have become the embodiment of productive forces.
The Shanghai Futures Exchange (SHFE) has deeply integrated technology
with financial trading. Relying on advanced technological means such as
big data and artificial intelligence, it has continuously enhanced its
international competitiveness and influence. Therefore, this paper studies
the application of blockchain technology in the online futures trading
platform under the continuous development of Internet finance in the era of
big data. Combining big data, Internet finance, blockchain principles, and
the online futures trading market, this paper aims to explore the different
impacts of investors' position - holding ratios on the intraday volatility of
the futures market before and after the application of blockchain
technology using the DID analysis method. Finally, it is verified that the
application of blockchain technology significantly reduces the intraday
volatility of the futures market, that is, the coefficient of the core
explanatory variable Treat×Post is significantly negative. This proves that
the application of blockchain has a significant negative net effect on the
intraday volatility of the futures market.

1 Introduction
Against the backdrop of the rapid development of the Internet economy, the massive data
and cumbersome processes have reduced the efficiency of the trading process, leading to
issues in trading speed and integrity [1]. The Shanghai Futures Exchange has introduced
blockchain technology. This technology decentralizes control, data storage, and decision -
making processes from centralized institutions to various nodes on the Internet. Its
characteristics of immutability, traceability, and intelligent execution effectively mitigate
the impact of financial behaviors on futures trading, enhance the credibility of traceability,
and improve the efficiency of settlement and supervision [2].
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Since the birth of the Bitcoin system, blockchain technology has shown great
application potential in the financial field [3]. As an important part of the capital market,
the futures market has high requirements for security, efficiency, and transparency.
Blockchain technology provides an improvement path for it [4]. In recent years, domestic
and foreign scholars and institutions have carried out a large number of theoretical and
empirical studies on the application of blockchain in the futures market, covering multiple
aspects such as settlement and clearing, delivery management, and trading mechanism
innovation. However, there are still obvious deficiencies in performance verification,
empirical analysis, system integration, and the core online futures trading link. Few studies
have used the DID model to directly test the net effect of blockchain application through
the core interaction term Treat×Post.

Settlement and clearing are key links in the operation of the futures market. The
traditional centralized settlement system has problems such as low efficiency, high cost,
and concentrated risks. Blockchain technology has improved the real - time settlement
efficiency. Jiang Dongdong et al. proposed a blockchain - based electronic warehouse
receipt circulation platform solution. Through the P2P network, the warehouse receipt
trading information is packaged into blocks and broadcast across the network, and then
written into the blockchain after node verification and consensus mechanism, realizing the
immutability of trading information [5]. Luo Changshu designed a real - time settlement
business system for futures on a consortium blockchain, using a dual - blockchain
architecture to store trading and fund flow information respectively, achieving business
decoupling and improving data security [6]. Wang Chende et al. pointed out that blockchain
can achieve "trading is settlement" without batch processing after the market closes, greatly
improving the efficiency of capital utilization and market transparency [7].

The delivery link connects the futures and spot markets. Smooth delivery helps to
improve price convergence. Blockchain has significant advantages in warehouse receipt
management and goods traceability [8]. The Zhengzhou Commodity Exchange launched
the first "Intelligent Supervision Platform" in the domestic futures market, which combines
the Internet of Things and blockchain to automatically collect key warehouse receipt data,
realizing real - time monitoring of goods ownership and storage status. The Dalian
Commodity Exchange launched a "Digital Warehouse" system for the delivery of live hog
futures, improving the efficiency of delivery supervision and operation [9].

Traditional futures trading relies on a centralized system, and blockchain provides the
possibility for trading mode innovation. Luo Changshu proposed to replace traditional order
trading with inquiry trading and click - to - trade. Transactions are concluded on a peer - to
- peer network based on the principle of "first - come, first - served in terms of time and
priority in terms of handling fees", and profits, losses, and capital flows are calculated in
real - time. Wang Chende et al. believe that blockchain can achieve decentralized trading.
The buyers and sellers of contracts directly program and publish their trading intentions,
reducing the cost of exchange system construction and maintenance.

Investors' position - holding behavior is the basis for price formation and fluctuation in
the futures market. The position - holding volume, position - holding structure, and their
changing directions jointly affect market liquidity, information efficiency, and risk
characteristics. Scholars have studied the relationship between investors' position - holding
ratio and volatility and proved that the overall position - holding is negatively correlated
with volatility. Hong Ye used the VAR model to find that the lagged term of position -
holding volume has a negative impact on return volatility, and there is a weak and short -
term mutual influence between position - holding volume and trading volume [10].

In summary, based on existing research and research gaps, this paper uses the DID
difference - in - differences method to study the different impacts of investors' position -
holding ratio on the intraday volatility of the futures market before and after the application
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of blockchain technology. It is hypothesized that the application of blockchain technology
significantly reduces the intraday volatility of the futures market, and it is proved that the
application of blockchain has a significant negative net effect on the intraday volatility of
the futures market.

2 Research design

2.1 Model specification and data sources

To address the research question—"How does the impact of investors’ position ratios on
intraday volatility in futures markets differ before and after the implementation of
blockchain technology?" — this paper employ a Difference-in-Differences (DID)
methodology for empirical testing. The DID approach effectively identifies the causal
effect of blockchain technology adoption on futures markets, particularly suited for
assessing structural changes resulting from policy or technological interventions.

This study adopts the baseline DID model as follows:

tiControlsPostTreatPostTreatatilityV titititi ,)(ol ,321,   (1)

The blockchain-based warehouse receipt registration system was launched by the
Shanghai Futures Exchange (SHFE) in 2020. Accordingly, the sample comprises daily
trading data from SHFE for the years 2019 and 2021. Based on business scenarios, the
sample is divided into two groups: a treatment group and a control group. The treatment
group consists of copper futures, which adopted the blockchain system, while the control
group comprises rebar futures, which did not utilize blockchain technology during the same
period. The analysis compares two distinct phases: the pre-implementation period (one year
prior to the launch) and the post-implementation period (one year after the launch). All data
are sourced from the SHFE official website, including daily position statistics and publicly
available market data.

2.2 Variable introduction

Table 1 shows the variable. The dependent variable is Daily Volatility, measured as (Daily
Highest Price-Daily Lowest Price)/Daily Opening Price to reflect intraday market
fluctuations. The core independent variable is the policy handling interaction term (Treat×
Post), constructed by multiplying dummy variables Treat (1 for blockchain-applied
treatment group, 0 for control group) and Post (1 for post-implementation period, 0
otherwise); its significantly negative coefficient indicates that blockchain application
reduces daily volatility of treatment group varieties. Control variables include Institutional
Holding Ratio (total daily institutional holdings/total holdings), Contract Trading Volume
(daily total traded contracts), Market yield (ln(Daily Closing Price/Previous Closing Price)),
and Amihud liquidity Ratio (Daily Return Rate/Daily Trading Amount), controlling for
institutional behaviors, trading activity, market changes, and liquidity respectively.
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Table 1. Variable Introduction.

Variable type Specific definition Data source

Dependent variable Daily volatility Previous daily trading position data from the
Shanghai Futures Exchange

Core explanatory
variable

Policy handling interaction
term (Treat×Post)

Constructed based on grouping and time
definition

Control variables

1. Institutional holding ratio
(Inst_Hold):

2. Contract trading volume
(Volume)

3. Market yield (Return)
4. Volatility index (VIX)
5. Amihud liquidity ratio

Open data from the Shanghai Futures
Exchange

2.3 Research hypotheses

H1: The application of blockchain technology significantly reduces the intraday volatility in
the futures market. The coefficient of the core explanatory variable Treat × Post is
significantly negative. This indicates that the application of blockchain has a significant
negative net effect on the intraday volatility of the futures market.

3 Empirical analysis

3.1 Descriptive statistics and correlation tests

This study conducted descriptive statistics for the intraday volatility of the futures market
and various control variables across the entire sample and in different groups. The data was
divided into treatment/control groups and before/after policy periods, clearly presenting the
distribution of variables and the market differences before and after the application of
blockchain technology. The results are shown in Table 2.

Table 2. Descriptive Statistical Analysis.

Variable mean std min 25% 50% 75% max

Volatility 0.0892 0.1679 0.0028 0.0074 0.0113 0.0347 0.8844

Hold_total 1812319.97 1583687.24 279001.0 493337.86 1073068.2 3182219.36 4583252.6

Volume 1660733.03 1760908.04 121501.0 230215.5 404587.0 2912914.25 6004350.03

Return 0.1009 0.4904 -1.8867 -0.0067 0.0032 0.0136 2.3827

As shown in Table 2, the mean of the intraday volatility for the entire sample is 0.0892,
and the standard deviation is 0.1679. This indicates that the overall level of market
volatility within the sample period is moderate, but the differences between different
trading days are quite significant. The mean of the total holdings (Hold_total) is
1,812,319.97, and the standard deviation is as high as 1,583,687.24, indicating that the scale
of investors' holdings changes dramatically within the sample period. The distribution
characteristics of trading volume are similar to those of total holdings, with a mean of
1,660,733.03 and a standard deviation of 1,760,908.04. It also shows a right-skewed
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distribution. The mean of the return is 0.1009, which is slightly positive overall, indicating
that the market as a whole shows a slight upward trend within the sample period.

Overall, the distribution characteristics of the sample data not only conform to the
typical attributes of the futures market, which is characterized by high volatility and high
liquidity, but also provide rich variation information for subsequent tests on the impact of
holding ratios before and after the application of blockchain technology on intraday
volatility. This can effectively support the identification and estimation of the DID model.

In addition, this paper also conducted a Pearson coefficient test to examine the problem
of multicollinearity. The intraday volatility was highly positively correlated with the
Amihud liquidity ratio (0.71), which was in line with theoretical expectations. The total
position volume was highly positively correlated with the trading volume (0.92), which is a
normal characteristic of the market and has been mitigated by standardization to alleviate
multicollinearity. The absolute values of the correlation coefficients for the remaining
variables were all less than 0.7, indicating no severe multicollinearity and meeting the
assumptions of the DID model.

3.2 Parallel trend test

Parallelism is the core applicable premise of the DID model, which requires that before the
blockchain technology is launched, the trend of intraday volatility changes in the treatment
group and the control group remains parallel, meaning there is no significant temporal trend
in the volatility difference between the two groups, as shown in Table 3 and Figure 1.

Table 3. Parallel Trend Test Results.

Mean coefficient before policy 0.1014
Mean coefficient after policy 0.0065

Fig. 1. Parallel Trend Test. (Picture credit: Original).

The results show that before the policy (relative month < 0), the volatility difference
coefficients of the two groups fluctuated around 0, without any obvious systematic trend,
which met the parallel trend assumption; after the policy (relative month > 0), the volatility
coefficient of the treatment group was significantly lower than that of the control group and
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remained stable, indicating that the inhibitory effect of blockchain on volatility is real and
persistent.

3.3 Baseline DID Regression Results

This paper selects to construct a two-way fixed effects model (variety + time) as the core
benchmark model. The results are presented in Table 4.

Table 4. DID Regression Results (Core Indicators).

Model R-squared Adj. R-squared F-statistic Prob(F-statistic)

Model (Bidirectional Fixed Effects) 0.6030 0.5820 28.69 1.02e-23

The F-statistics of the model are all significant at the 1% level, and the R-squared is
above 0.6, indicating that the overall fitting effect of the model is good and the explanatory
variables have a strong explanatory power for the intraday volatility.

Table 5. Coefficient Results of Core Variables in DID Regression.

Variable Two-way Fixed Effects
Model__Coefficient

Two-way Fixed Effects Model__P-
value

Treat_Post -0.1056*** 0.0002***

Hold_total_std 0.0012 0.9624

Volume_std -0.0420 0.0752

Amihud_std 0.0615*** 0.0000***

Return_std 0.0065 0.4138

As shown in Table 5, in the two-way fixed effects model, the coefficient of Treat_Post
is -0.1056, and it is significant at the 1% level (p = 0.0002 < 0.01). The coefficient is
negative and highly significant, which is consistent with the research hypothesis H1. After
controlling for the fixed effects of varieties and time, blockchain significantly reduces the
intraday volatility of the treatment group, verifying the establishment of H1; Amihud_std
(standardized liquidity ratio) is significantly positive at the 1% level in the model,
indicating that the higher the liquidity ratio, the higher the intraday volatility of the futures
market; Volume_std (standardized trading volume) is marginally significantly negative in
the model (p = 0.0752 < 0.1), suggesting that an increase in trading volume can to some
extent reduce market volatility.

4 Result verification
This chapter examines the model specification and the reliability of the results from three
dimensions: multicollinearity, model diagnosis, and robustness. All the tests support the
conclusion of the benchmark regression.

4.1 Multicollinearity test

This chapter uses the variance inflation factor (VIF) as the test indicator. Generally, a VIF
value less than 10 indicates no serious multicollinearity problem, and a VIF value less than
5 indicates that the collinearity problem can be ignored.
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This study conducts VIF tests on all explanatory variables (core variables + control
variables) in the benchmark DID model. After the test, the VIF values of all variables are
less than 10, and the model as a whole does not have significant multicollinearity problems;
the standardized holding quantity (Hold_total_std) and the standardized trading volume
(Volume_std) have VIF values close to 9, which is an inherent characteristic of futures
market variables (the Pearson correlation coefficient between the two is 0.92), but they do
not have a substantive interference on the model estimation; the VIF value of the core
explanatory variable Treat_Post is only 3.675 (<5), and the collinearity problem can be
ignored, ensuring the accuracy of the core coefficient estimation and the validity of the
significance test. The results show that the model variable setting is reasonable and meets
the basic assumptions of the regression.

4.2 Robustness test

This chapter conducts robustness tests by using methods such as changing the definition of
volatility, placebo tests, and sub-sample tests. The core test results are shown in Table 6.
All tests are judged based on the sign and significance of the coefficient of the core
explanatory variable Treat_Post.

Table 6. Summary of Core Results of Robustness Tests.

Test Type Coefficient P-
value Significance Interpretation of Results

Change the
definition of
volatility

0.0277 0.0001 Significantly at
the 1% level

The core conclusion is not affected
by the definition of the dependent

variable

Placebo test (random
treatment group) -0.0290 0.4023 Not significant Random factors causing false

significance are excluded.

Subsample test -
copper -0.1261 0.0082

Significant at the
1% level The core effect still holds in the

treatment group sub-sample.

Subsample test -
rebar

-3.0983e-
17 0.0244 Significant at the

5% level
The control group does not

counteract the core policy effect.

The dependent variable was replaced from the original "intraday volatility = (highest
price - lowest price) / opening price" to the standardized volatility index, and a two-way
fixed effects DID regression was conducted again. The results showed that the core
coefficient was 0.0277, which was significantly positive at the 1% level, consistent with the
baseline regression, and the conclusion was robust; the placebo test is the core method for
verifying the causal inference validity of the DID model. By randomly assigning treatment
groups and control groups, a false policy treatment interaction term Treat_Post was
constructed, and 500 regressions were repeated to obtain the core coefficient and p-value.
In this study, the core coefficient of the placebo test was -0.0290, and the p-value was
0.4023, which did not pass the 5% significance test, ruling out the possibility of false
significance. The core coefficient of the copper futures sub-sample was -0.1261, which was
significantly negative at the 1% level; the rebar futures sub-sample was also significantly at
the 5% level. The test results indicated that the volatility suppression effect of blockchain
technology mainly acts on the treatment group varieties, while the control group varieties
were not significantly affected, which is consistent with the core logic of the DID model.

Through verification, the baseline DID model set in this study was reasonable, without
serious multicollinearity, heteroscedasticity, and serial correlation problems, and the fitting
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effect was good; under the multiple robustness test, the direction and significance of the
core variable coefficients remained stable, and the blockchain's suppression effect on the
intraday volatility of futures was real and reliable, and H1 was fully verified.

5 Conclusions
Against the backdrop of the blockchain application at the Shanghai Futures Exchange, this
paper conducts a cross - integration study of blockchain technology and the financial
derivatives market. It uses the daily data from 2019 to 2021, with copper futures as the
treatment group and rebar as the control group. For the first time, it presents the net effect
of blockchain application in the futures market through the core interaction term Treat×
Post of the DID method, thus filling the gap in existing research. It improves the theoretical
system of the influencing factors of futures market volatility and verifies the adaptability of
decentralized technology in the centralized financial market. After parallel trend tests,
multicollinearity tests, model diagnostics, and multi - dimensional robustness tests, it is
confirmed that blockchain has a significant stabilizing effect on the intraday volatility of the
futures market, and Hypothesis 1 holds. In general, blockchain technology has a significant
negative net effect on the intraday volatility of the futures market. Its stabilizing effect
stems from the characteristics of blockchain such as distributed ledger, immutability, and
smart contracts, which reduce information asymmetry, improve the efficiency of clearing
and settlement, and stabilize market fluctuations.

Therefore, at the futures exchange level, the Shanghai Futures Exchange should further
expand the application scope of blockchain technology. For investors, institutional and
individual investors should adapt to the changes in the market environment brought about
by blockchain technology. This paper still has limitations. In terms of sample selection, this
study only selects two metal futures varieties, copper and rebar from the Shanghai Futures
Exchange, as the research objects, and the sample time span is from 2019 to 2021, with
limited coverage of varieties and time span. Second, in terms of variable design, this study
does not subdivide the types of investors, making it difficult to identify the differential
impacts. Third, in terms of mechanism analysis, although this study verifies the stabilizing
effect of blockchain technology on market fluctuations, it does not further explore the
contribution of different mechanisms to market fluctuations. Therefore, it is hoped that
subsequent research can expand the sample scope and time span to make the research
conclusions more universal. Overall, blockchain can significantly enhance the operational
stability of the futures market and is an important tool for the digital transformation of the
market. In the future, with the improvement of technology and institutions, the futures
market will continue to optimize in terms of efficiency and risk management, and better
play the functions of price discovery and risk management.
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