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ABSTRACT 

 
The COVID-19 pandemic has emerged as one of the most devastating events in history, impacting not 
only lives but also global economies, resulting in job losses and business closures. This study delves into 
the economic repercussions of the pandemic, focusing on the effectiveness of investing in the stock 
market as a potential income source amidst the financial crisis. Against the backdrop of widespread 
negative effects, the central question addressed by this research is: Can investing in the stock market 
serve as a viable means of income during a period of financial upheaval? To investigate this, a cluster 
sampling method was employed to select representative companies from various sectors within the 
Philippine Stock Exchange Index (PSEi). The chosen companies—PLDT, JFC, MPI, BPI, and MEG—
underwent a thorough analysis. Specifically, the study examined each company's stock prices both before 
the pandemic (2016-2019) and during the pandemic (2020-2021). These stock prices were then correlated 
with key economic indicators, including GDP, Inflation Rate, and Unemployment, using multiple linear 
regression analysis. Through this approach, the research aims to unveil the intricate relationships between 
stock prices and economic indicators, shedding light on the potential of stock market investments as a 
resilient source of income during challenging economic times. Moreover, the research employs ARIMA 
modeling to predict 30-day stock prices for December 2019 and March 2021. To enhance the data 
forecast, the study incorporates performance indicators spanning a 5-year period for each company, 
offering additional insights for a comprehensive investment analysis. Notably, the research reveals 
substantial returns for the stock prices of each corporation, as indicated by the Mean Absolute Percentage 
Error (MAPE), both before and during the pandemic. The forecasted models are below 10% MAPE except 
for MPI’s before the pandemic model. Forecasting the stock prices of these companies can help investors 
to buy low and sell high, which is taking advantage of the situation to earn higher returns while alleviating 
businesses as well as the economy to recover. 
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INTRODUCTION 
 

In 2019, the COVID-19 allegedly started in 

an outbreak at Huanan Seafood Market in Wuhan, 

China. The pneumonia- like disease that has 

distinguishable fever, dry cough, and fatigue 

spread to neighboring countries Japan, 

Philippines, and even United States (Chan, et al. 

2020). Statistics from the World Health 

Organization (WHO) show that today, there are 

over 500 million confirmed cases and over 6 million 

deaths globally. Starting at 2021, where the study is 
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being accomplished and at the height of the 

pandemic, in the Philippine setting, the total 

number of COVID-19 cases recorded stands at 

around 2,843,979 with a total death toll of over 

51,504 as of December 2021. To add more to that, 

out of 30,526 tests made in December, DOH 

records a 10.3% positivity rate which is the highest 

daily rate since October 2021. Despite these large 

numbers, recorded recoveries is around 2,778,242 

(Macaraeg, 2021). Aside from its health effects, the 

COVID-19 has also given rise to fears of an 

impending economic recession because of the 

uncertainty of the end of pandemic. In addition to 

that, the target year for herd immunity will be 2023 

as stated by DOH (Inquirer.net, 2022) thus, 

businesses will have trouble in recovering from the 

unanticipated back and forth lockdowns. Given its 

adverse effects on the lives of the Filipinos and the 

entire world, it is imperative that studies be 

conducted to determine the advantage and 

disadvantage changes the COVID-19 has brought 

about, particularly in the stock market. Stock 

Market and Economy Globally, March 2020 of the 

pandemic gave one of the most dramatic stock 

market crashes in history as it took only less than 

four trading days for the Dow Jones Industrial 

Average (DJIA) to drop 6,400 points – a 26% 

decrease that was attributed to the government’s 

reaction to the Covid-19 (i.e., lockdowns and social 

distancing), causing many businesses to shut 

down temporarily or even permanently and lose 

revenue for an indefinite period of time. In the 

Philippines, a 2020 survey conducted by Sergio 

Ortiz-Luis Jr. of the ABS-CBN Investigative and 

Research Group revealed that business owners 

encountered increased challenges in sustaining 

operations amid the enhanced community 

quarantine. These difficulties were attributed to 

government-imposed restrictions, a shortage of 

public transportation, logistical constraints, and 

disruptions in the supply of raw materials. 

On that note, the National Economic 

Development Authority discussed how a 

simultaneous decline and mitigation effects on the 

supply and demand, it would reduce the 

Philippines’ real GDP growth to  0.6 or 4.3% in 

2020 from a 6.4% in Q4 of 2019. Furthermore, 

there will be an increase in unemployment rate 

because of the COVID-19 pandemic and this could 

be seen in the data from Philippine Statistics 

Authority (2019) wherein the unemployment rate 

from the Labor Force Survey during 2019 is around 

5.1% but during the year 2020, unemployment 

doubled to 10.3%. As such, the Philippine 

government has imposed several mitigating 

measures including promoting the availability of 

credit to productive sectors of the economy with 

emphasis on those from rural areas through 

reducing lending rates of interest and reserve 

requirements of lending organizations; giving 

preference to programs by relevant government 

agencies such as the “Tulong Hanapbuhay sa 

Ating Disadvantaged/Displaced Workers and 

COVID-19 Adjustment Measures Program” by the 

Department of Labor and Employment, the Rice 

Farmers Financial Assistance Program by the 

Department of Agriculture, and the Assistance to 

Individuals in Crisis Situations (AICS), livelihood 

assistance grants by the Department of Social 

Welfare and Development (International Monetary 

Fund, 2020). The government has also sought to 

soften the impact of income instability during the 

COVID-19 crisis by providing welfare aids and 

mandating a minimum of thirty-day grace period on 

residential rents during the enhanced community 

quarantine as well as loan payments and other 

cash deliverables (TMF Group, 2020). In 2021, the 

prevailing consensus among economists is that a 

robust vaccination rollout offers the Philippines a 

significant opportunity to return to normal business 

operations. With this, understanding the pattern of 

stock prices before the pandemic might help in 

http://www.ioer-imrj.com/


 

 

 

P – ISSN 2651 - 7701 | E – ISSN  2651 – 771X |  www.ioer-imrj.com 
Proceeding of the International Multidisciplinary Research Conference on Sustainability, Innovation, and Internationalization, 05 -07 October 2022, Zoom 

DULAY, E.C. Jr., CANDELARIA, J.A., YAMBAO, A.G., Understanding and Forecasting Selected Philippine Stock 
Market Prices from Different Companies Before and During Covid – 19 Pandemic Using Multiple Linear 

Regression and Arima Model, pp. 134 - 145 

 136 

              IOER INTERNATIONAL MULTIDISCIPLINARY RESEARCH JOURNAL, VOL. 5, NO. 3, SEPT. 2023 
                                                                                                                             

                             
understanding how the stock prices of Philippine 

Stocks Exchange-listed companies will recover in 

the pandemic. There are different stock price 

patterns that can be observed and these help 

investors and analysts predict and understand the 

movement of the stock prices. Another is, investing 

in the stock market can help different people earn 

and secure savings for emergencies that can 

happen during this pandemic and for the years to 

come even after the pandemic. An economic 

recession will happen during a pandemic, thus, 

because of investors withdrawing their money from 

stock markets companies will lower their stock 

prices (AIA Group, 2020). This will help people to 

look into investing in the stock market because the 

prices will be cheaper. Additionally, this will help 

the companies to still continue functioning because  

of  the  investments  from  the  investors. 

Furthermore, we study industry- level patterns to 

determine how the pandemic caused stock market 

crashes in the best performing industries in the 

Philippines as well as the sectors that experienced 

either positive monthly returns or rapid descent of 

their market capitalizations and investigate the 

reasons behind such behavior. 

OBJECTIVES OF THE STUDY 

 The main objectives of this study are the 
following: 1) to determine the before and during the 
pandemic PLDT stock price vs economic 
indicators; 2) to know the before and during 
pandemic JFC stock price vs economic indicators; 
3) to evaluate the before and during pandemic MPI 
stock price vs economic indicators.  

RESULTS AND DISCUSSION 

Analyses of the 3-year and 2-year data 
involved the use of multiple linear regression to 
reveal the relationship between stock prices and 
economic indicators such as inflation rate, 
unemployment rate, and GDP. The analysis of the 

data was pursued to understand the patterns 
of stock prices before and during the pandemic. 
Information about the relationship between stock 
prices and certain economic indicators would have 
been advantageous for investors recognizing the 
economic situation of the country and how it 
affected the stock prices of some companies. To 
interpret the results, the researchers observed the 
p-value of each multiple linear regression in 
accordance with the hypothesis testing, where the 
null hypothesis (Ho) was tested: the p-value is 
greater than 0.05. After establishing the 
relationship, the researchers further interpreted the 
results by examining the f-statistic, an indicator of 
a better model, and R2, which shows how well the 
model fits the data or the goodness of fit. 

1. Before and During Pandemic PLDT 
Stock Price vs Economic Indicators 

Table 1 
Before and During regression PLDT Stock Price vs 
Economic Indicators 

 

The results of the multiple regression for 
before and during pandemic stock prices show 
that only the p-value before the pandemic (2016-
2019) is 0.00286 which is less than the null 
hypothesis (p-value < .05) therefore, we reject 
the null hypothesis thus, the stock prices of PLDT 
before the pandemic is statistically significant for 
the economic indicators. 

 

2. Before and During the Pandemic JFC 
Stock Price vs Economic Indicators 
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Table 2 

Before and During regression of JFC stock price to 

economic indicators 

 

 

 

The results of the multiple regression for 
before and during pandemic stock prices shows 
that only the p-value before the pandemic (2016-
2019) is 0.0368 which is less than the null 
hypothesis (p-value < .05) therefore, we reject 
the null hypothesis thus, the stock prices of JFC 
before the pandemic is statistically significant for 
the economic indicators. 

 

3. Before and During Pandemic MPI Stock 
Price vs Economic Indicators 

4.  

Table 3 

Before and During regression of MPI stock price to 

economic indicators 

 

 

 

 

The results of the multiple regression for 
before and during pandemic stock prices show 
that  only  the p-value  before the pandemic 
(2016-2019) is 0.00439 which is less than the null 
hypothesis (p-value < .05) therefore, we reject the 
null hypothesis thus, the stock prices of MPI 
before the pandemic is statistically significant for 
the economic indicators. 

5. Before and During Pandemic BPI   Stock 
Price vs Economic Indicators 

Table 4 

Before and During regression of BPI stock price to 

economic indicators 

 

 

 

 

The results of the multiple regression for 
before and during pandemic stock prices shows 
that both p-values of the multiple regression are 
greater than .05 therefore, do not reject the null 
hypothesis thus, the stock prices of BPI before and 
during the pandemic is not statistically significant 
for the economic indicators. 

 

6. Before and During Pandemic MEG Stock 
Price vs Economic Indicators 

 

Table 5 

Before and During regression of MEG stock price to 

economic indicators 

 

 

The results of the multiple regression for 
before and during pandemic stock prices shows 
that both p-values of the multiple regression are 
greater than .05 therefore, accept the null 
hypothesis thus, the stock prices of  MEG  
before  and  during  the pandemic is not 
statistically significant for the economic 
indicators. 

7. Arima Model 
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The process of the ARIMA modelling can be 
summarized as follows: 

Figure 1. Box-Jenkins Model 

 

From figure 1, the Box-Jenkins (1994) 
method, the first step was to identify if the time 
series is stationary and initial ARIMA orders (p, d, 
q) as guide to the exploratory analysis of the 
models. In table 6, the stock prices of the chosen 
companies were tested using the Augmented 
Dickey Fuller test to check if the time series is 
stationary. All of the time series underwent 
differencing once. Therefore, order d must be 
equal to 1 or ARIMA (p,1,q). Due to the fact that 
the stock price was unpredictable especially 
because of the pandemic, seasonal ARIMA was 
excluded and therefore, the researchers chose 
ARIMA for forecasting. After stationarity and 
seasonality have been dealt, the next step is to 
identify orders p and q in the ARIMA model. The 
PACF and ACF plots of the time series are 
generated to determine the AR or p order and the 
MA or q order. Once all of the initial ARIMA 
models are identified, the method can proceed to 
stage 2. 

 

8. Dickey Fuller test hypothesis comparison 

Table 6 

Dickey Fuller test hypothesis comparison 

 

As for stage 2, estimation is performed 
using several ARIMA models that were built 
using the Econometric Modeler in MATLAB. 
ARIMA models are tested in comparison to the 
initial ARIMA model (2,1,2) which is based on 
the exploratory analysis in the previous stage. 
Stage 3 diagnostic checking is done by 
verification and validation of the best fit ARIMA 
model that would be used in forecasting. 
According to Pankratz (1983) there are several 
characteristics of a good ARIMA model. A few 
of which are: the model is parsimonious, 
stationary (has AR coefficients), invertible (has 
MA coefficients), and most importantly it 
forecasts the future adequately due to its 
relatively small errors. The model is 
parsimonious when it is simple and has no 
unnecessary coefficients. In this regard, AR (p) 
and MA (q) orders greater than 2 are not part of 
the possible ARIMA models in forecasting. The 
ARIMA models with the lowest AIC, BIC, 
standard error of regression, and MAPE are 
chosen to be the best fit ARIMA models to 
forecast the stock prices. After that, forecasting 
is facilitated in MATLAB following a 10% margin 
of error. 

 

9. Summary of ARIMA models for PLDT 

Initial model identification of table 7 for PLDT, 
the table shows before the pandemic, the model 
ARIMA (1,1,1) has the lowest MAPE. During the 
pandemic, the table also shows that ARIMA 
(1,1,2) has the lowest MAPE. Therefore, both 
models are used to forecast the stock prices for 
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the whole month of December 2019 and March 
2021. 

Table 7 

Summary of ARIMA models for PLDT 

 

 

 

 

 

10. Before and During Actual vs Predicted 

PLDT stock price 

Table 8 
Before and During Actual vs Predicted PLDT stock 
price 

From the tables above, PLDT’s actual 
stock prices and the predicted stock prices are 
depicted for the months December 2019 and 
March 2021. Additionally, table 8 also shows the 
absolute percentage error (APE) between the 
actual and predicted prices. 

 

11. Summary of ARIMA models for JFC 

Table 9 

Summary of ARIMA models for JFC 

 

 

 

 

 

 

Initial model identification of table 9 for 
JFC, the table shows before the pandemic, the 
model ARIMA (1,1,1) has one of the lowest BIC 
and one of the lowest MAPE. During the 
pandemic, the table also shows that ARIMA 
(2,1,2) has the lowest MAPE. Therefore, both 
models are used to forecast the stock prices for 
the whole month of December 2019 and March 
2021. 

 

 

12. Before and During Actual vs Predicted JFC 

stock price 

From the table 10, JFC’s actual stock prices 
and the predicted stock prices are depicted for the 
months December 2019 and March 2021. 
Additionally, table 10 also shows the APE 
between the actual and predicted prices. 

 

 

http://www.ioer-imrj.com/


 

 

 

P – ISSN 2651 - 7701 | E – ISSN  2651 – 771X |  www.ioer-imrj.com 
Proceeding of the International Multidisciplinary Research Conference on Sustainability, Innovation, and Internationalization, 05 -07 October 2022, Zoom 

DULAY, E.C. Jr., CANDELARIA, J.A., YAMBAO, A.G., Understanding and Forecasting Selected Philippine Stock 
Market Prices from Different Companies Before and During Covid – 19 Pandemic Using Multiple Linear 

Regression and Arima Model, pp. 134 - 145 

 140 

              IOER INTERNATIONAL MULTIDISCIPLINARY RESEARCH JOURNAL, VOL. 5, NO. 3, SEPT. 2023 
                                                                                                                             

                             

Table 10 

Before and During Actual vs Predicted JFC stock price 

 

13. Summary of ARIMA models for MPI 

Initial model identification of table 10 for MPI, 
the table shows before the pandemic, the model 
ARIMA (1,1,1) has one of the lowest AIC, lowest 
BIC, and the lowest MAPE. During the pandemic, 
the table shows that ARIMA (1,1,2) has one of the 
lowest AIC, and the lowest MAPE. Therefore, both 
models are used to forecast the stock prices for 
the whole month of December 2019 and March 
2021. 

 

14. Before and During Actual vs Predicted 

MPI stock price 

Table 11 

Before and During Actual vs Predicted MPI stock price 

 

From the table 11, MPI’s actual stock 
prices and the predicted stock prices are 
depicted for the months December 2019 and 
March 2021. Additionally, table 11 also shows 
the APE between the actual and predicted 
prices. 

 

15. Summary of ARIMA models for BPI 

Table 12 

Summary of ARIMA models for BPI 
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Initial model identification of table 12 for BPI, 

the table shows before the pandemic, the model 
ARIMA (2,1,2) has one of the lowest AIC and the 
lowest MAPE. During the pandemic, the table 
shows that ARIMA (2,1,2) has the lowest AIC, 
BIC, and MAPE. Therefore, both models are 
used to forecast the stock prices for the whole 
month of December 2019 and March 2021. 

16. Before and During Actual vs 

Predicted BPI stock price 

From the table above, BPI’s actual stock 
prices and the predicted stock prices are 
depicted for the months of December 2019 and 
March 2021. Additionally, table 13 also shows 
the APE between the actual and predicted 
prices. 

Table 13 

Before and During Actual vs Predicted BPI stock price 

 

 

 

 

 

 

 

17. Summary of ARIMA models for MEG 

 

 

Initial model identification of table 13 for MEG, 
the table shows before the pandemic, the model 

ARIMA (2,1,2) has one of the lowest AIC and 
the lowest MAPE. 

Table 14 

Summary of ARIMA models for MEG 

 

During the pandemic, the table shows that 
ARIMA (2,1,2) has the lowest AIC and BIC. 
Therefore, both models are used to forecast the 
stock prices for the whole month of December 
2019 and March 2021. 

18. Before and During Actual vs Predicted 

MEG stock price 

Table 15 

Before and During Actual vs Predicted MEG stock price 

 

From the table 15 above, MEG’s actual 
stock prices and the predicted stock prices are 
depicted for the months December 2019 and 
March 2021. Additionally, table 15 also shows 
the APE between the actual and predicted prices. 

19. Company Performance Indicators 
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Table 16 

Performance indicators of different companies 

 PLDT BPI MEG JFC MPI 

YEAR EPS BVPS EPS BVPS EPS BVPS EPS BVPS EPS BVPS 

2016 101.73 553.01 5.60 41.94 0.35 3.94 5.75 31.89 0.38 4.82 

2017 61.61 531.62 5.33 44.61 0.41 4.38 6.58 39.24 0.42 5.12 

2018 87.28 535.27 5.35 55.20 0.48 5.08 7.66 45.85 0.45 5.50 

2019 103.96 542.05 6.39 59.81 0.55 5.53 6.68 47.80 0.76 6.05 

2020 112.12 583.79 4.74 62.01 0.30 5.81 -10.45 62.49 0.15 5.91 

2021 121.75 625.00 5.29 64.94 0.42 6.24 5.29 56.13 0.33 6.34 

 

The performance of each company will be 
also analyzed and interpreted to improve the 
data’s  relevance.  Using  the  chosen 
performance indicators namely: (Earnings per 
share, EPS and Book Value per share, BVPS) the 
indicators before the pandemic will be compared 
to the most recent one which is during the 
pandemic to give additional information on the 
viability of investing. 

To supplement our forecast models, in 
Table 16, The researchers have summarized 
some performance indicators of each company 
that aids in proving the viability of investing in 
these companies. From the chosen performance 
indicators Earnings Per Share (EPS) and Book 
Value Per Share (BVPS), a high EPS indicates 
that the company is more profitable and has more 
profits to distribute to its shareholders. For the 
BVPS, comparing this value to the stock price will 
show that when the stock is below the BVPS then 
the stock price is undervalued. According to 
myaccountingcourse.com when a stock is 
undervalued, they are projected to increase 
rapidly thus, will be a good opportunity to invest. 

Investing on a product should be backed by 
evidences like forecasted stock prices and overall 
performances on their stock or financials. Out of 
all these companies, the best ARIMA model with 
an improved MAPE is ARIMA (1,1,2) of PLDT 
where the MAPE before was reduced to 2.78 
making a more accurate forecast. 

From the performance indicators of the 
said companies, investing using these indicators 
during the pandemic could guide investors to 
know what companies are profitable or not. 

These statistics are a way to support the 
study’s results to reduce the risk of financial loss. 

CONCLUSIONS 

 

Among the five companies, only three 
(PLDT, JFC, MPI) exhibit statistical significance 
to economic indicators, and all significant p-
values are from the data before the pandemic. 
Out of the three significant regression models, 
only PLDT and MPI show parameters under the 
before-pandemic data, with PLDT having the 
best model and fit, indicated by the largest f-
statistic and R2. Conversely, BPI and MEG seem 
unaffected by the chosen economic indicators. 

The best-fitted ARIMA models before the 
pandemic are ARIMA (1,1,1) for PLDT, JFC, and 
MPI, and ARIMA (2,1,2) for BPI and MEG. During 
the pandemic, the best-fitted ARIMA models are 
ARIMA (1,1,2) for PLDT and MPI, and ARIMA 
(2,1,2) for JFC, BPI, and MEG. These models, 
assessed by MAPE, show accuracy within the 
10% margin of error, with more than 90% 
accuracy in predicting stock prices. 

Most ARIMA models have satisfactorily 
predicted stock prices in a short period, 
suggesting that investing in the stock market 
during uncertainty can be profitable. Additionally, 
checking performance indicators of these stocks 
boosts confidence in investing in the companies 
used in the study. 

 

RECOMMENDATIONS 

The researchers recommend to enhance data 
consistency, it is advisable to focus primarily on the 
years directly impacted by the pandemic, excluding 
data from before the pandemic. Secondly, despite 
the efficiency of the ARIMA model, the exploration 
and testing of alternative forecasting models are 
recommended to minimize the mean absolute 
percentage error. Thirdly, the study suggests 
exploring other resilient trade-listed companies 
that have demonstrated stability during the 
pandemic. Lastly, to ensure the study's long-term 
applicability in predicting stock prices, future 
researchers are encouraged to explore and 
employ forecasting techniques over several 
months. Additionally, the researchers advocate for 
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considering both technical and fundamental 
analyses when analyzing financial markets. 
Technical analysis, which examines stock price 
movements, can aid in predicting future 
movements, while fundamental analysis considers 
economic and financial factors influencing a 
business. 
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