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Abstract: The purpose of this study was to forecast market activity and aggregate demand in
China using time series models. Forecasts of market activity (MA) and aggregate demand
(AD) provide insights into consumer behavior and economic trends, which are crucial for
policymakers and businesses alike. In order to forecast the MA and AD in China, this study
uses the time series model, especially the exponential smoothing model. Based on the
increase rates of M1 and M2 money supply, respectively, and the difference in increase rates
between them. These indicators are necessary to assess MA and AD and reflect changes in
money liquidity and people's spending behavior. The results suggest that people will be less
willing to spend and more inclined to save in the coming years. This finding suggests that
MA may decline as consumers become more cautious and prioritize saving over spending.
This trend could be attributed to a variety of factors, including economic uncertainty or
changes in monetary policy. The implications of this research are significant because it
provides a forecasting framework that can help policymakers and businesses anticipate
changes in consumer demand and adjust their strategies accordingly. Understanding these
trends can lead to more informed decisions in economic planning and financial forecasting.
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1. Introduction
1.1. Research Background and Motivation

The background of the study is based on the impact of the increase rate of money supply on China's
MA and AD. China's monetary policy has become increasingly frequent since the 2008 financial
crisis [1]. Therefore, understanding the money supply will be extremely important. There are two
important concepts. One is M1, the narrow money supply, which includes money in circulation,
demand deposits of enterprises, and so on. The other is M2, the broad money supply, which has added
time deposits, foreign currency deposits, trust deposits and so on to the original part of M1. M1 only
contains the most liquid currency, while M2 covers more less liquid funds, such as time deposits and
corporate deposits, etc. Therefore, M1 is often used to observe the current purchasing power of the
public, and M2 is more used as an observation indicator of future inflation expectations. The
difference between the growth rate of M1 and M2 is called the money growth scissors difference.
When the difference is greater than 0, it indicates that the liquidity of funds is good, and individuals
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and enterprises are more optimistic about the economy and more inclined to consume and invest,
which can enhance the economic vitality. When the difference is less than 0, it indicates that the
liquidity of funds is poor, individuals and enterprises are more pessimistic about the economy and
tend to save, which is not conducive to economic growth and may cause the stock market to fall.
Therefore, when the money growth scissors difference between M1 and M2 is calculated, it can be a
good analysis of China's MA and AD.

1.2. Literature Review

Money supply is an important intermediate variable of monetary policy instruments [2]. In the post-
financial crisis era, China's economic downturn is the fundamental reason for the formation of the
scissors gap of currency increase rate. The decrease in the opportunity cost of residents and enterprises
to hold demand deposits and the decrease in the return rate of time deposits are the direct reasons for
the formation of the scissors gap of monetary growth [3]. Ren Biyun's analysis of the reverse
expansion of the scissors gap of M2 and M1 increase rate in China after the reform and opening up
puts forward five suggestions based on the basic characteristics of China's economic operation [4].
The increase rate of money supply M1 continues to rise under the overall low economic condition,
so as to obtain the impact brought by the increase rate of M1 [5]. There is a long-term positive
correlation between the money growth scissors, and the impact on the macro economy is mainly
achieved by changing money liquidity, bank liquidity, market liquidity, entrepreneurs' expectations
for the future and the capital market [6]. The M1 and M2 scissors spread index can be used as a
leading indicator to forecast the change trend of the inflation rate. By paying close attention to and
detecting the change trend of the M1 and M2 scissors spread, the future price trend can be forecast in
advance, so as to timely adjust the direction and intensity of monetary policy and improve the
countercyclical macro-control behavior of the central bank [7].

1.3. Research Contents

The main research content of this paper is to use time series model to forecast the MA and AD of
China. The value of the scissors difference between M1 and M2 can be used as a leading indicator of
MA and AD in China. Therefore, the research idea is to predict the value of the scissors difference
between M1 and M2 by using the time series model, so as to obtain its change, and then judge the
performance of MA and AD.

2. Methodology
2.1. Data Selection and Source

In order to forecast the activity and total demand of the Chinese market, the increase rate of M1 and
M2 as well as their growth scissors difference are extremely important data in the research. Monthly
data of M1 and M2 from 2008 to 2022 were selected as the training set. The data is selected from the
People's Bank of China, which calculates the monthly data of money supply M1 and M2 from 2008
to 2022. The increase rate of M1 and M2 can be calculated through calculation, and the increase rate
of their difference can be calculated by subtraction. In any data analysis task, the first step is to map
the data. Because charts can visualize many features of data, including patterns, abnormal
observations, time changes, and relationships between variables. R Studio is used to draw the increase
rate of M1 and M2 as well as their growth scissors difference, and the results are shown in Figures 1 -
3.
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Figure 1: M1 increase rate.

M2 increase rate
30-

25

20~

Rate

2010 2015 2020 2025
Year

Figure 2: M2 increase rate.
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Figure 3: M1-M2 increase rate.

2.2. Stationary Test and White Noise Test

When the graph is finished, it is necessary to incorporate as many data features as possible into the
forecast method that needs to be used. It can be seen from the diagram of M1-M2 increase rate that
this picture is not stable enough, so what needs to be done is to make a non-stationary time series
stationary and calculate the difference between the continuous observation data, which is to make the
difference of the data. The result after difference is shown in Figure 4.
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Figure 4: Differenced M1-M2.
After completing the difference, what needs to be done is to check the stationary of the result after

the difference. Next, adf.test() is used to test whether the data is stationary, and the result is that the
P-value is 0.009, which is much less than 0.05. So now the data is very stationary, although the data
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in the chart looks very volatile. Another test that needs to be performed is the white noise test. A time
series without autocorrelation is called white noise. Therefore, when the time series is white noise, it
means that the time series cannot be forecast, so the white noise test is particularly critical. Ljung-
Box test is used to test the white noise of the time series, and the result obtained is also that the P-
value is much less than 0.05, so it can be seen that M1-M2 after difference is not white noise and can
be forecast.

2.3. Exponential Smoothing Model

Exponential smoothing models are used to describe trends and seasonality in data and are one of the
most widely used methods in time series. Exponential smoothing was developed in the late 1950s and
underpins some of the most successful forecasting methods. The calculation using the applied
exponential smoothing method is a weighted average of past observations. In other words, the closer
the observation time, the higher its weight. In industrial applications, creating reliable forecasts
quickly and using complex time series is a huge advantage. In this study, the exponential smoothing
method can well forecast a trend of future MA and AD. The next step is to apply Error Trend
Seasonality (ETS) equation to select a suitable model, and then choose Damped Holt's method after
comparing with Akaike's Information Criterion (AIC). Most estimates based on Holt's linear method
have some development. Empirical evidence suggests that these methods are often too predictable,
especially when they are most widely used [8]. To sum up, Damped Holt's method is the most suitable
method for forecasting MA and total demand. The final forecast results are shown in Figure 5.
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Figure 5: Forecast of M1-M2.

To sum up, it can be seen from the forecast chart that in the next two years, the increase rate of
M1-M2 will be less than 0, which indicates that in the following period of time, consumers'
willingness to consume will decline, enterprises and consumers will be more inclined to save, and
MA and AD will also be reduced to a certain extent.
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3. Discussion

M1-M2 growth rate scissors difference is less than 0, indicating that the money supply is lower than
the money demand. Comprehensive industry analysis, affected by multiple factors such as deposit
"moving" and weak financing demand dragging down deposits, the increase rate of M1 M2 slowed
down [9]. This may reflect some structural problem in the economy or a misfit in monetary policy.
First, economic growth is weak and the demand for money exceeds the actual supply. This situation
may be due to slow economic growth and low confidence among businesses and consumers, resulting
in insufficient demand for money. Second, the inflexibility of monetary policy. The central bank may
not adjust the money supply in time to respond to changes in the economy, resulting in a shortage of
money in the market. Third, insufficient money supply can lead to deflation, or a decline in the price
level. This phenomenon increases the real debt burden, discourages consumption and investment, and
further exacerbates economic weakness. Fourth, insufficient money supply can also lead to instability
in financial markets. Due to the lack of liquidity, the market may break the capital chain, thus
exacerbating financial risks. For the future development, there are also the following suggestions:
First, the central bank should adjust monetary policy flexibly according to economic conditions.
Second, the government should introduce proactive fiscal policies, such as increasing infrastructure
investment, cutting taxes or issuing consumer vouchers, to stimulate economic growth. Third, in order
to deal with the financial risks caused by insufficient money supply, financial supervision should be
strengthened to ensure the stability of financial institutions. At the same time, central banks can
provide temporary liquidity support to prevent sharp market fluctuations [10].

4. Conclusion

This study presents the forecast of MA and AD in China through a time series model. The results
show that China's MA and AD will most likely decline in the next two years. This paper is innovative
in data selection. The data given by the People's Bank of China is only the monthly total data of M1
and M2, and further calculations are needed to obtain the data needed for the research. At the same
time, this paper also has some shortcomings. On the one hand, the analysis of the relationship between
M1 and M2 growth scissors difference and macro-economy is not comprehensive enough. On the
other hand, exponential smoothing is poor when dealing with time series data with obvious trends or
seasonality, and it is usually only suitable for stable time series data without obvious trends and
seasonal fluctuations. When there are long-term trends or periodic fluctuations in the time series,
simple exponential smoothing methods may not accurately capture these patterns, thus affecting the
accuracy of the forecast results. In addition, future policy changes are highly likely to affect the trend
of data, so the uncontrollability of policy changes will lead to inaccurate forecast results. There are
the following ways to improve the above shortcomings: Firstly, learn more macro-economy-related
content and have a deeper understanding of the relationship between M1 and M2 growth scissors
difference and macro-economy. Secondly, in terms of forecast, learning and trying to use more
methods may find a method that is more suitable for this study.
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