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Abstract: This study investigates how the COVID-19 pandemic affected the stock value of
Alibaba by examining fluctuations in its market performance to and following the outbreak
using the ARIMA models. The research utilizes Alibabas closing stock prices from December
2019 to August 2024 to cover both pre-pandemic and post pandemic situations
comprehensively. By employing the ARIMA model for analyzing stock performance patterns
and projecting market trends the study aims to shed light on the impact of the pandemic, on
Alibabas stock value over time. The research results show that Alibabas stock price went
through ups and downs along with growth over time; However, the COVID-19 pandemic
brought about a lot of unpredictability into the mix, highlighting the necessity for improved
forecasting methods that can adapt to sudden market changes effectively. These findings hint
at the idea that while the ARIMA model is good at identifying trends in data patterns; it should
be combined with techniques to be more prepared for unexpected situations. The study
emphasizes how having a diverse investment portfolio is crucial, during times and stresses
the importance of keeping up with regulations and making strategic investment choices
wisely.

Keywords: Alibaba, Stock Price Volatility, COVID-19 Impact, ARIMA Mode, Time Series
Analysis.

1.  Introduction
1.1. Research Background and Significance

The global financial markets have been significantly impacted by the COVID-19 uncertainty and
volatility have reached unprecedented levels across different sectors as a result of this economic
turmoil. Businesses faced challenges during this period of disruption caused by the pandemic
especially tech and e commerce companies like Alibaba Group. Alibaba Groups market value
experienced fluctuations amid the pandemic due to broader economic uncertainties and market
perceptions as a key player in online retail services and digital technologies such, as cloud computing
and digital payments.

It is important to consider the effects of the COVID-19 on Alibabas stock performance for various
reasons. Alibaba operates within a sector that experienced both negative impacts due to the pandemic.
The surge in demand for services as a result of lockdowns and social distancing measures led to
growth opportunities for revenue streams such as e commerce and cloud computing. However,
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challenges arose from disruptions in supply chains increased regulatory oversight and uncertainties,
within the macroeconomic landscape. Examining the stock performance of Alibaba offers insights
into how tech firms, particularly those heavily involved, with e commerce, managed the challenges
and opportunities amid a worldwide crisis.

Furthermore, this research adds to a comprehensive comprehension of how financial markets react
to unforeseen global upheavals that encompass supply and demand disturbances alike. Focusing on
Alibaba the study fills a void in literature concerning the impacts of the COVID-19 crisis on the tech
industry in emerging economies which have not received as much scholarly attention as their
counterparts, in advanced economies.

This study seeks to offer investors and analysts an insight into how stock prices behave during
periods of high market volatility and provides valuable information for policymakers as well. Using
the ARIMA model for analyzing time series data, the research delves into Alibabas stock performance
to uncover patterns and trends that could shape investment decisions moving forward.

1.2. Literature Review

Several research papers have looked into how events like crises and natural disasters influence stock
prices through different statistical techniques used in economic analysis over the years. For instance,
studies conducted by Fama and Malkiel discussed the impact of market efficiency on stock prices [1].
On a current note, research carried out by Baker et al. and Ramelli & Wagner explored the
repercussions of the COVID-19 pandemic on global financial markets [1,2].

However, there isn't much written about how a worldwide health emergency affects tech firms
such as Alibaba in developing economies. The COVID-19 pandemic's distinctiveness involves both
supply chain disruptions and changes in consumer behavior that traditional models might not entirely
grasp due to its nature as a supply and demand shock. Research has indicated that the ARIMA model
is commonly employed for predicting financial time series, thanks to its capacity to analyze patterns
in data accurately [3,4]. Chen and colleagues pointed out that the ARIMA model may struggle with
nonlinear disturbances like the ones seen in the COVID-19 crisis. They proposed the development of
models that blend ARIMA with machine learning techniques to address these challenges effectively
[5].

This research expands on previous studies by utilizing the ARIMA model to analyze Alibaba's
stock price data with a focus on the impact of the pandemic. The study also overcomes the
shortcomings of past research by taking into account external influences like government regulations,
market mood, and worldwide economic developments in its evaluation

1.3. Research Contents

This research project employs the ARIMA model to examine the stock data of Alibaba to better
comprehend and forecast its price changes with accuracy and insight.

2.  Methodology
2.1. ARIMA

The ARIMA model is a statistical method for examining and predicting time series data that is
commonly used when the data shows non-stationarity. Where its statistical characteristics like mean
and variance shift, over time.

The autoregression component focuses on understanding how an observation relates to
observations by considering a set number of past values, in the prediction process.
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When scholar talk about differencing it means making changes, to time series data to make it stable
by taking out trends and seasonal patterns from it. For a series to be considered stable its average and
spread should stay the same over time. In ARIMA the differencing parameter (denoted as 'd") indicates
how times the initial series has been differed.

Method of Averaging (MA); The MA element examines how an observation relates to the leftover
errors from utilizing a moving model on previous observations aiming to reduce disturbances and
enhance the representation of the core trend, in the dataset.

The ARIMA model is represented as ARIMA(p,d,q) with the parameters p representing the
component and q representing the moving average component. The parameter d indicates the degree
of differencing applied to the time series to achieve stationarity.

The variable "P" represents the count of observations considered in the model (autoregressive
term).

The letter' d' represents how times the original observations are adjusted (degree of adjustment).

The variable "q" represents the length of the moving window, which signifies the term, for the
moving average.

The selection of parameters (p, d, q) plays a role in effectively capturing the data patterns. It
explores the ARIMA model to predict the stock prices of Alibaba while recognizing its ability to
detect trends and limitations during unexpected market disruptions such, as those induced by the
COVID-19 outbreak.

2.2. Data Selection and Processing

The study includes the closing stock prices of Alibaba from December 2019 to August 2024 covering
periods before and after the pandemic. This duration offers a look, at how the stock performed in
different market scenarios.

Before analyzing the data, an Augmented Dickey Fuller (ADF) need to first performed to test to
check if the series is stationary. The ADF test is a method used to identify whether a time series
displays stationarity. If there’s evidence of non-stationarity like a trend or seasonality, in the data this
paper need to apply differencing techniques to make the series stationary.

2.3. ADF Test

To determine whether the data series was stationary, an ADF test was performed. The ADF test is
used to identify if a time series is non-stationary due to the presence of'a unit root, trend, or seasonality.
If evidence of non-stationarity was detected, first-order differencing was applied by subtracting each
observation from its predecessor to make the series stationary. After these adjustments, the data was
considered suitable for ARIMA modeling.

3.  Empirical Analysis

Auto-Correlation Function (ACF) and Partial Auto-Correlation Function (PACF) plots were
employed to determine the appropriate values for the AR and MA terms in the ARIMA model. The
ACEF plot helps identify the number of lags in the data with a significant correlation to the current
observation, while the PACF plot is used to determine the number of lags that should be included in
the autoregressive model.

After analyzing the ACF and PAC plots, the author decided to opt for an ARIMA model with
parameters. This specific model was chosen due to its ability to accurately represent the patterns and
fluctuations, in the dataset while also addressing the necessary adjustments to ensure stability.

After setting the right model parameters in place and choosing the ARIMA (Autoregressive
Integrated Moving Average) (p= 0, d= 0, g= 0) model for analyzing Alibabas stock price data; then
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went ahead to calibrate the model by figuring out the values, for the AR) moving average (MA) and
constant terms through a method known as maximum likelihood estimation (MLE).

The model that was adjusted was later assessed using statistical measures such, as the Akaike
Information Criterion.

The Bayesian Information Criterion (BIC) was used to assess the model's fit quality. Lower BIC
values generally indicate a better fit compared to other models when forecasting Alibaba's stock price
movements."

"The ARIMA model with parameters (1, 1, 1) was employed to forecast the stock prices of Alibaba
for a three-month period. While the model indicated a general trend with slight variations, the
predictions were accompanied by broad confidence intervals, suggesting a significant degree of
uncertainty. This reflects the instability of the market conditions during the pandemic.

The analysis also pointed out instances of notable fluctuations linked to important external
occurrences like alterations in regulatory policies by the government and changes in consumer habits
along with disruptions, in the supply chain network. These results indicate that while the ARIMA
model serves well in recognizing trends and patterns however might fall short in completely grasping
the influence of abrupt and unpredictable disturbances.
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Figure 1: Alibaba stock closing prices (2020-2024) [6].

Figure 1 shows the closing prices of Alibaba stock from 2020 to 2024. The chart illustrates the
fluctuations in stock prices over time, highlighting significant declines in early 2022 and a period of
relative stability in 2023. The observed volatility suggests that Alibaba's stock was significantly
impacted by external market conditions, including the COVID-19 pandemic.

4. Discussion

The ARIMA model proved useful in spotting trends and giving near-term forecasts for Alibaba's
stock value. However, some drawbacks were highlighted when faced with a volatile and uncertain
scenario like the COVID-19 pandemic. One major issue is the model's dependence on historical data
for predictions; in extraordinary circumstances such as a pandemic where market dynamics swiftly
change due to unforeseen events, historical data might not accurately reflect these shifts, hindering
the model's ability to predict with precision [7,8].
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These discoveries suggest that while ARIMA can help spot trends, it is beneficial to combine it
with methods like machine learning or econometric models that can handle complex connections and
unexpected influences [5].

The findings of this study have implications for both investors and policymakers alike. For
investors, specifically, the research highlights the importance of diversifying investment portfolios
and implementing effective risk management techniques [9]. Given the unpredictability of stock
market fluctuations in times of worldwide crises, spreading investments across various asset types
can serve to reduce risks and safeguard against potential financial setbacks.

Additionally, the research highlights the significance of regulators providing information and

communicating clearly to decrease uncertainty within the market and foster trust among investors
[10].

5. Conclusion

In summary the outbreak of COVID-19 had an effect on the stock value of Alibaba offering risks and
opportunities for investors. The ARIMA model offered perspectives on the trends in the stock market
highlighting the significance of diversification being informed about regulations and adopting a long
term investment approach. Although ARIMA is beneficial for spotting patterns, its limitations in
markets underscore the need to blend various forecasting techniques, for better precision. In the
studies could investigate combining ARIMA with different models, like machine learning or a blend
of econometric approaches to improve forecasting accuracy when faced with uncertain scenarios.
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