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Abstract

Margin mechanism is one of the most important risk-control methods in the
futures market. It is also the basis of leverage trading, mark-to-market , long/short
trading, etc. Margin level reflects the exchange’s ability to control market risk and
counter-party risk, and also affects investors’ capital efficiency. With lower margin
level, exchanges and clearing houses are subject to counter-party risk while the
market is volatile. However, higher margin level lowers the capital efficiency of the
investors.

Price limit mechanism is closely related to margin mechanism. Since Black
Monday in 1987, Government noticed the importance of the price limit. Best practice
in China shows that price limit in China is very different with that in U.S. and Europe.
In mature futures market, price limit level has little correlation with margin level.
However, in Chinese futures market, price limit is used as the first line of defense.
Usually, price limit level is lower than margin level.

Portfolio margin model was accepted by global exchanges since 1986 when OCC
first launched its TIMS system. After TIMS, SPAN, STANS are proposed. These
systems increased the capital efficiency of investors and enhanced the market liquidity.
For domestic futures market, before 2013, gross margin model was used. Market
needs for portfolio margin model pushed us to propose the Sigle-side margin model
which can meet the requirement of risk-control and regulation.

Recent years, geopolitical instability, change in supply and demand lead to great
volatility in the futures market and FX market. Since 2015, the prices of commaodities
jumped up and down with the stock market crash. With the high volatility in the
commodity futures prices, enterprises and investors had to bear higher market risk.
The exchange also had the pressure on risk-control. For those problems, with a
reasonable margin level and price limit level, the market risk can be released within
the normal daily price movement, and the exchange can also reduce the default rate of

the investors.



From the historical view, circuit breaker introduced in 1989 is replaced by the
price up and down limit in 2012. This shows that with the rapid development of
algo-trading, the existing circuit-breaker is not able to meet the risk-control
requirement of the government for the reason that circuit breaker is a post-event risk
measure triggered by price. It is ineffective to prevent events like flash crash. The up
and down limit introduced by SEC in 2012 shows pre-event risk control has been the
main method to deal with abnormal market conditions.

In the domestic futures market, the price limit level and margin level is adjusted
manually according to the price movement. Mostly exchanges refer the historical
volatility and VaR methods to measure the price movement, but the result indicates
much higher risk levels. The high level can cover most price movement, but reduce
the capital efficiency of the investors. And the higher the margin level is, the lower
the market liquidity is. In addition, the current adjustment method cannot react
promptly to a sudden increase in market volatility. The worst situation is that the price
hits the price limit level in continuous trading days, and the market risk elements are
accumulated. While, the exchange will not adjust the margin level in time when the
market volatility reduces, and this will raise the cost of investors.

On the comparison with current price limit and margin model, we think the
margin level and price limit level should be adjusted according to the change of
volatility. Therefore, we proposed several models to adjust the price limit level and
margin level on the basis of intra-day maximum price movement, accumulated
volatility change, and inter-day maximum price change.

Empirical analysis shows that the accumulated volatility change model performs
better than intra-day maximum price movement model. The reason is that intra-day
maximum price movement reflects only the intra-day volatility, while the price limit
level and margin level are computed on the basis of daily price movement. Therefore,
we use inter-day price change to replace the intra-day maximum price movement.
After comparison from four different views, risk-coverage, risk- sensitivity,
price-limit change rate and capital efficiency, the results show that the dynamic model

we proposed is much better than current model used by the exchange.
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The proposed dynamic model could serve as a reference for setting price limit
and margin levels for futures trading in China. For regulatory purposes, risk
preference variables could be added to the model to meet different regulatory
requirements. From adaptability perspective, the model highly relies on historical data,
bypassing the subsequent market overreaction caused by unusual fluctuations. This
article will seek to improve model adaptability through optimization.
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