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Abstract: Since Xiaomi Corporation entered the market for electric vehicles, the volatility of 

its stock price has attracted a lot of attention from investors. This study's objective is to 

foresee the stock price of Xiaomi Auto by constructing GARCH and ARIMA models in R. 

By conducting a stationarity test and differencing the previous stock price information of 

Xiaomi Auto, and then the stock price for the upcoming 30 days is predicted using an ARIMA 

(0,1,0) model. The findings demonstrate that while the ARIMA model predicts a short-term 

phase of relatively stable stock price, the widening prediction intervals suggest increasing 

uncertainty. The construction of a GARCH (1,1) model aims to more accurately represent the 

fluctuations in the stock price. Predictions from the GARCH model point to higher price 

volatility in coming 30 days. Based on these model outcomes, this paper proposes short-term 

and medium- to long-term investment strategies for investors and discusses the limitations of 

the models as well as potential improvement for future research. This research improves the 

understanding of stock price trends and volatility in the electric vehicle market. It provides 

practical insights for better investment decisions. The study also advances financial 

forecasting methods, making them more applicable to real-world market behavior.  
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1. Introduction 

Lei Jun declared on March 30, 2021, that he would personally oversee Xiaomi's advancement in the 

area of intelligent electric cars. Previously, Xiaomi was famous as the third cell phone business in the 

world, and also had a professional R&D team, and these prerequisites provided economic and 

technical support for Xiaomi to develop auto cars [1]. After two years of research and development, 

Xiaomi announced various details of the Xiaomi car SU7 on December 28, 2023, including 

appearance design, performance, safety, etc., and also disclosed the breakthroughs of the five core 

technologies of Xiaomi cars. At the same time, Lei Jun stated that Xiaomi will work to break into the 

top five global automakers after a long struggle [2]. Three months later, on March 38, 2024, The 

Xiaomi SU7's price was revealed by Lei Jun; Priced at 299,900 yuan for the Max version, 245,900 

yuan for the Pro version, and 215,900 yuan for the standard version. Lei Jun set the price between 

200,000 yuan and 300,000 yuan with careful consideration. The pricing strategy above 200,000 yuan 

aims to create an upscale brand image; While keeping the price below 300,000 yuan reflects Lei Jun's 

assessment that electric cars priced above this level have limited market potential. Consequently, 
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positioning the price below 300,000 yuan is deemed more appropriate [3]. Lei Jun's pricing strategy 

is smart, such reasonable pricing positions the Xiaomi SU7 as offering good value for money, thereby 

enhancing consumers' willingness to spend [4]. However, in August 2024, Xiaomi Group released its 

second-quarter results, revealing that its automotive business incurred a loss of 1.8 billion yuan. Lei 

Jun responded by stating that Xiaomi's car division is still in the investment phase and expressed 

confidence that the business will expand and achieve profitability in the future [5]. 

As investors consider the profitability of Xiaomi Auto, they will also assess whether it is worth 

investing. One of the simplest ways to understand Xiaomi Auto’s development is by analyzing its 

stock price. With Xiaomi’s entry into the automobile industry, predicting its stock price has become 

a key focus for investors. This paper aims to forecast Xiaomi Auto’s stock price using time series 

analysis in R. It focuses on building GARCH and ARIMA models. The goal is to understand the 

stock’s future performance. Based on the analysis, the paper also provides recommendations to 

investors. This study provides both theoretical and practical contributions to financial market analysis, 

specifically in the context of the emerging electric vehicle market. Using GARCH and ARGIMA 

models to analyze Xiaomi Auto's short-term pricing trends and volatility provides insightful 

information, enabling investors to make better decisions. Additionally, this research bridges the gap 

between time-series forecasting models and real-world financial behavior in the rapidly growing 

electric vehicle sector, thus contributing to better risk management and investment strategies. 

2. Method 

2.1. ARIMA Model 

The Auto-Regressive Integrated Moving Average (ARIMA) model is a widely used statistical method 

for time series forecasting. In order to predict future values using current data, this model incorporates 

three components: moving average (MA), integrated (I), and auto-regressive (AR) [6]. The linear 

relationship between the values at present and its previous values is represented by the Auto-

Regressive (AR) component. By differencing, the Integrated (I) component eliminates trends and 

seasonal influences from non-stationary time series, turning them into stationary ones. Through the 

simulation of the correlation between the current value and past errors, the Moving Average (MA) 

captures the structure of random errors. 

2.1.1. ARIMA Model Construction 

The construction of an ARIMA (p, d, q) model involves two main steps: (1) Differentiating is the first 

stage. It is important to remember that prediction is only possible for stationary series. Differentiating 

is not required if the time series under analysis is already stationary. However, if the time series is 

non-stationary, it must be differencing in order to become a stationary series. After one differencing, 

if the series becomes stationary, then d = 1. If two differencing rounds are needed for the system to 

become stationary, then d = 2. Plots of the autocorrelation function (ACF) and partial autocorrelation 

function (PACF) can be used by researchers to assess if a time series is stationary. A series that is 

stationary will show ACF values that decay rapidly after a few lags. (2) Identification of the model is 

the second step. To develop the ARIMA model, the numerical values of p and q in the ARIMA (p, d, 

q) model need to be determined. This study uses the R language's auto.arima code to automatically 

select the most accurate model parameters. 

2.1.2. Review of ARIMA Model Applications in Financial Market Analysis 

The ARIMA model has been used in many researches to examine the financial and economic domains. 

Adebiyi, Adewumi, and Ayo developed an ARIMA model to forecast Zenith Bank's and Nokia's 
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stock prices [7]. Setyo Tri Wahyudi investigated the use of the ARIMA model for Indonesia's 

Composite Stock Price Index prediction. This research suggests that the model performs well in 

capturing short-term stock price movements [8].  

Furthermore, Jarrett and Kyper used intervention analysis and the ARIMA model to study how the 

global financial crisis in 2008 affected the Chinese stock market [9]. In addition, Wahyudi developed 

an ARIMA model to examine and forecast event-driven changes in Austrian stock prices. The 

ARIMA model is very useful for financial market analysis because of its sensitive parameter choices, 

which allowed for accurate short-term prediction [10]. To assess and predict the level of financial 

asset volatility, a GARCH model is necessary to be built after the ARIMA model.  

2.2. GARCH Model 

A statistical method for modeling the volatility in financial time series data is the Generalized 

Autoregressive Conditional Heteroskedasticity (GARCH) model. Time dependence of volatility is 

the central hypothesis of the GARCH model. Research has shown that in financial markets where 

volatility clustering is evident, GARCH models can offer accurate volatility forecasts, aiding 

investors in understanding market dynamics [6]. 

The GARCH model has been used in many researches to examine volatility of the stock market. 

Using a GARCH model, Endri, Abidin, Simanjuntak, and Nurhayati evaluated the effects of global 

stock exchanges and macroeconomic factors on the IHSG in order to forecast and examine the 

Indonesian stock market's volatility [11]. To study the volatility of the Indonesian stock market, Chou 

built a GARCH model [12]. Aloui and Ben Aïssa employed a vine copula technique to build a 

GARCH model in order to analyze the relationship among oil, stock, and exchange rates [13]. In a 

different study, Ruslan and Mokhtar created GARCH models to examine how shipping stock prices 

fluctuate in response to changes in oil prices [14]. Herwartz also created a GARCH model to evaluate 

the independence of GARCH innovations and evaluate the predictability of stock returns empirically 

[15]. This study forecasts the stock price of Xiaomi Auto by using ARIMA and GARCH models 

using R. 

2.3. Data Selection and Processing 

This paper selects historical stock price data of Xiaomi Auto. The data covers daily closing prices 

from December 15, 2023, to August 28, 2024. Since financial data is typically non-stationary, this 

paper first tested for stationarity and then used differencing to make the data stationary if the data is 

not stationary. 

R is used in this study to plot the time series graph (see Figure 1), the ACF plot (see Figure 2) and 

the PACF plot (see Figure 3). 

 

Figure 1: Time series graph of xiaomi car closing prices. 
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Figure 2: ACF plot. 

 

Figure 3: PACF plot. 

By analyzing the time series plot, ACF plot, and PACF plot, this study observes that the original 

stock price data exhibited significant trends and volatility, indicating that the data might be non-

stationary. To ensure stationarity, this study applies first-order differencing using R, resulting in 

Figure 4. Furthermore, R is used to visualize the ACF (see Figure 5) and PACF (see Figure 6) of the 

differenced time series. 

 

Figure 4: Time series graph of differenced xiaomi car closing prices. 
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Figure 5: Differenced series ACF plot. 

 

Figure 6: Differenced series PACF plot. 

The differenced time series graphic shows that there has been a mean reversion to zero as well as 

relatively uniform volatility. Additionally, according to the ACF and PACF plots, the autocorrelation 

has been effectively removed, confirming that the data has reached a stationary state. 

3. Empirical Results 

3.1. The Construction of ARIMA Model 

This work uses the R auto.arima code to automatically select the model parameters. To model the 

stationary data and forecast the stock price trend for the upcoming 30 days, the Arima (0,1,0) model 

is selected. Figure 7 presents the findings. 
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Figure 7: Forecasts the next 30 days of stock price from ARIMA (0,1,0). 

The ARIMA (0,1,0) model's prediction results show that while the predicted stock price stays 

constant, the prediction interval widens significantly over time, implying that the long-term forecasts 

of the model are quite unclear. 

3.2. The Construction of GARCH Model 

In order to better capture the stock price volatility, a GARCH (1,1) model is constructed in this article. 

This method effectively captures time series data with volatility clustering, improving future volatility 

prediction. The findings of this paper's prediction of the stock price volatility over the next 30 days 

are displayed in Figure 8. 

 

Figure 8: Forecasts the stock prices volatility for the next 30 days from GARCH (1,1).  

The short-term volatility of stock prices is predicted by the GARCH model to be relatively constant, 

but as time goes on, the prediction interval increasingly widens, indicating an increase in volatility in 

the future. 
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4. Recommendations 

4.1. Short-Term Strategy 

The GARCH model predicts increased volatility over the next 30 days, which suggests that there 

could be notable price fluctuations in the market. For short-term investors, this volatility presents 

both opportunities and risks. Investors can limit potential losses by implementing flexible strategies, 

such as strictly defining take-profit and stop-loss thresholds, to effectively control this. Given the 

wide prediction intervals provided by the model, it is advisable to avoid high-leverage trades during 

this period, as they could lead to larger losses in a volatile market environment. 

4.2. Medium- to Long-Term Strategy 

The ARIMA model indicates that Xiaomi Auto’s stock price is likely to remain stable in the short 

term, with no clear trend emerging. Medium- to long-term investors should consider holding their 

positions, as sudden market shifts are less likely. Additionally, they could use a strategy of buying on 

dips, particularly when volatility increases. This strategy is especially useful for those who have a 

positive outlook on Xiaomi Auto's long-term prospects, as it allows them to accumulate shares at 

lower costs and reduce overall risk. 

4.3. Overall Strategy 

Combining ARIMA and GARCH predictions, investors should adopt a defensive approach, stay 

flexible in response to volatility, and consider gradual buying during price dips. Continuous 

monitoring of market dynamics and macroeconomic factors is crucial for timely strategy adjustments. 

5. Conclusion 

The ARIMA and GARCH models used in this study to forecast Xiaomi Auto's stock price during the 

next 30 days are created by R. According to the ARIMA (0,1,0) model, the stock price will remain 

relatively stable in the short term, but the prediction intervals widen as the forecast period extends, 

indicating a rise in uncertainty. Rising volatility is further predicted by the GARCH (1,1) model, 

suggesting that the market may experience greater price fluctuations in the near future. Based on these 

findings, this paper recommends a defensive investment strategy. Investors should be flexible to 

handle short-term volatility and consider gradual buying during market pullbacks to reduce overall 

risk exposure. This approach helps investors manage the risks from increased market volatility. It 

also allows them to take advantage of buying opportunities when prices are lower. 

However, It is crucial to recognize the limits of the models this study. Both ARIMA and GARCH 

models are effective in short-term predictions, but they struggle to capture longer-term market trends 

and structural shifts in the stock price. To increase the precision of long-term forecasts, future studies 

could benefit from adding other models, such as machine learning algorithms or hybrid models, to 

improve the accuracy of long-term forecasts. Enhancing current models by integrating more 

macroeconomic factors, refining parameter selection, or including external shocks may also lead to 

more precise predictions. In conclusion, the ARIMA and GARCH models offer insightful predictions 

about the trend of Xiaomi Auto's stock price. Their use in forecasting stock price volatility 

demonstrates significant potential for practical applications in financial markets and investment 

decision-making. 
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