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Abstract: As The Federal Reserve System (Fed) raised the interest rate for 6 times from 

March 15th until December. The consecutively raise of interest rate by 75 basis points each 

time throughout the year for 4 times has reached the maximum extent comparing to the past 

40 years. Fed interest rate hike not only has impacts on the United States economics, but also 

bringing different effects globally. As a result, stock price of companies can change 

accordingly to the interest rate hike. Cisco, as a multinational cooperation technology 

company first founded in America, is chosen to be analyzed. The data of Cisco stock (CSCO) 

price from 2021 March to 2022 March is extracted and ARIMA model is used for forecasting 

stock price in the time series. The study account for the difference between values forecasted 

by ARIMA and the actual values, and thus observe the impact of Fed interest rate hike on 

Cisco stock price, further explanations related to the difference. The Fed interest rate hike 

result in decrease in Cisco stock price. 
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1. Introduction 

Federal Reserve System (Fed) was established on December 23,1913 as The United States’ central 

bank. It is the largest holder of U.S. federal debt and reached the net profit of 88.8 billion U.S. dollars 

in 2020 [1]. Fed has the responsibility to maintain employee rate and product prices by adjusting 

credit conditions related to the nation’s monetary policy. It also aims for maintaining the stability and 

stimulating the economic growth in the United States. Furthermore, Fed plays a significant role in 

regulating and supervising financial institutions such as banks to ensure consumers have their credit 

rights protected [2]. 

The fundamental of Fed interest rate raise is mainly based on two parts. Firstly, Fed officials will 

make corresponding adjustments towards the unemployment rate, GDP growth and inflation 

expectations respectively, if the attitude towards the U.S. economy is positive, then Fed rate raise is 

in expectation [3].Secondly, when trade conflicts bring negative impacts, there is the need of 

increasing Fed interest rate to avoid potential risks by decreasing the supply of U.S. dollars and to 

prompt repatriation of currency by the increasing the attraction of U.S. dollars [3]. 

The global monetary system and trade settlement system is dominated by U.S. dollars, which is 

the world currency. Hence, the Fed interest rate increase has impacts on both American economy and 

global economy. From the perspective of financial market, Fed interest rate raise means that liquidity 

of U.S. dollars decreases. The U.S. dollar index is then strengthened, and rate of scarcity of U.S. 
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dollars will increase. In the process of raising Fed interest rate, there is the need to sell U.S. bonds in 

order to achieve payback of U.S. dollars. This suggests the number of bonds in the market will 

increase so the price of U.S. bonds start to fall, pushing the rate of return of U.S. bonds to rise [4]. 

For the U.S. stock market, the Fed interest rate hike has the goal of increasing financial costs of U.S. 

dollars by recovering liquidity of dollars. There will be a downward adjustment in the market due to 

change in liquidity in dollars, stock price in American market falls. But in a period, the reflow of 

capital from oversea markets brought by Fed interest rate growth brings the price of U.S. stocks 

higher. The cheap dollars and debt in the interest rate cut cycles during the earlier periods will be 

resolved. As a result, U.S. financial market will accomplish a smooth transition by resolving asset 

bubbles and debt risks. Looking at the business cycle, while the employment rate and U.S. economy 

reaches stability, Fed enters a cycle of raising interest rates. The large amount of capital reflow will 

boost the real economy of U.S., imply expansion of production capacity, not only resolve the problem 

of inflation, but also maintains the growth of U.S. economy [4]. 

However, Fed rate rise obviously have negative impacts on the global stock market. According to 

the research by Fratzscher and Ehrmann, the two companies analyze the sample of 50 countries 

including emerging markets and developed countries, the result shows that while Fed interest rate 

raise 100 basis points, the stock price in other countries goes down by 3.8% [5]. Fed interest rate hike 

led to the escape of emerging markets viewing from the perspective of international capital flows, 

bringing a shock to the global financial market. The funds that originally flowed into emerging 

markets turned to the U.S. market seeking for higher interest returns. Since most of emerging markets 

are dependent on the U.S. dollar hegemony system and can convert to U.S. dollars freely [4]. Huge 

amounts of funds flow out and go towards the U.S. market, causing shortage of liquidity in the country 

and lack of financial stability. 

Companies’ stock prices vary due to the Fed interest rate hike. For example, the company this 

paper focus on is Cisco Systems. Cisco Systems is an American-based multinational cooperation 

which focus on technology services such as software and telecommunication equipment. It was 

founded by Leonard Bosack and Sandra Lerner from Stanford University in 1984 and it went public 

in 1990 [6]. Cisco Stock (CSCO) was included in NASDAQ-100 Index, Russell 1000 Index, and was 

added to the Dow Jones Industrial Average in June 2009 [7]. Cisco has purchased more than 70 

technology companies, while reaching the sales of 189.28 million dollars, electrical equipment such 

as routers made by Cisco have covered up 80% of communication system around the world, becoming 

leader in each field it enters [8]. As a multinational enterprise, it will be significantly affected by the 

changes in global economy. 

This paper involves using the ARIMA model to predict the Cisco stock price after the first time of 

Fed interest rate hike in 2022. By comparing the forecasting graph with the actual one, the difference 

between is caused by the Fed rate raise. And further providing possible reasons for the differences 

between prediction and actual price. 

The following sections of this paper is structured as: data source information, brief introduction 

and design of ARIMA model related to Cisco Stock price in Part 2. Analyzing the predicted model 

and other components of the model in Part 3. Additionally, in Section 4, there will be discussions 

focusing on reasons that cause the difference between the prediction and the fact, following by how 

investors and policy makers should understand the results. Finally, Part 5 will restate a brief 

conclusion. 
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2. Research Design 

2.1. Data Source 

Cisco Systems, as one of the most well-known American-based multinational cooperation, is 

representative as an example for exploring the effect of Fed interest hike on stock price. This research 

extracts the data of Cisco’s daily stock price from March 1, 2021, to December 08, 2022, this data set 

will allow comparison of actual value with the prediction. The predicted stock price is forecasted 

using ARIMA model from March 16, 2022, because the first time of Fed interest rate raise in 2022 is 

on March 15. The data source is collected from the organization “Investing”, which is a professional 

website including stock price of variety of companies, providing data with high accuracy. For 

constructing models’ prediction and analyzing, STATA was used.  

2.2. Augmented Dickey-Fuller (ADF) Unit Root Test 

The ADF test conducted in STATA is necessary, as the time series need to be stationary before using 

the ARIMA model. From Table 1, the ADF test suggests the price is not stable but the rate of return 

is stable. The p-value is not 0 at the start, so drop lags is needed until the last lag is statistically 

significant [9]. Differencing refers to the transforming the data by using t to subtract p, where t is the 

point at time and p is some specific lag value [10]. Until p-value in the table becomes 0, the variable 

has no unit roots, so that the data is stationary and a shift in time will not change the data distribution 

shape. 

Table 1: ADF test. 

Variables t-statistic p-value 

Raw -3.107 0.1046 

Difference -13.204 0.0000*** 

2.3. Autoregressive Integrated Moving Average (ARIMA)  

Autoregressive Integrated Moving Average describes the correlations in data, in order to forecast 

future values by relating to the past observations and forecast errors [10]. This model is used to predict 

Cisco stock price after the first time of Fed interest rate hike in 2022. 

For general model ARIMA (p, d, q), the formula is  

 

𝐹𝑡 = 𝐿𝑡 + Ω1𝐷′𝑡−1 +⋯+ Ω𝑝𝐷
′
𝑡−𝑝 + ℬ1𝐸𝑡−1 +⋯+ ℬ𝑞𝐸𝑡−𝑞    (1) 

 

where 𝐹𝑡 is forecast point at time t, 𝐿𝑡is the level at time t, 𝐷′
𝑡−𝑝 refers to previous differenced 

observed data points, 𝐸𝑡−𝑞is the error in prediction from previous points, ℬ and Ω are smoothing 

constants [10]. P refers to the order of autoregressive lags, d represents the order of differencing and 

q is the order of moving average lags. 

3. Empirical Results and Analysis 

3.1. Order of Autoregressive Lags (AR) 

When present value of time series can be known from the previous values, the time series is AR [11]. 

AR is (2, 20, 25) from the PACF graph in Figure 1, which is a partial auto-correlation function. p is 

set to be the lag value after PACF plot first crosses the confidence bands. In the study, p=2, which 
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means using 2 previous data points and level at that point for making predictions. This can be 

represented by the formula: 

 

𝐹𝑡 = 𝐿𝑡 + Ω2𝐷′𝑡−2 + Ω20𝐷
′
𝑡−20 + Ω25𝐷

′
𝑡−25      (2) 

 

3.2. Order of Moving Average Lags (MA) 

The MA process is to define the present value of series as a linear combination of past errors [11]. 

MA is (2,25) from the ACF graph in Figure 1, which is the auto-correlation function. In the study, 

q=25, it can be used to correct prediction errors according to the formula: 

 

𝐹𝑡 = 𝐿𝑡 + ℬ2𝐸𝑡−2 + ℬ25𝐸𝑡−25        (3) 

 

PACF ACF 

  

Figure 1: PACF and ACF. 

Photo credit: Original 

From the ADF test, d=1 in the study. Doing first order differencing makes the data stationary, this 

is formulated as  

 

𝐷′𝑡 = 𝐷𝑡 − 𝐷𝑡−1         (4) 

 

Hence, the ARIMA model for graphing is set to be ARIMA (2,1,25). 

The residual test (Table 2) suggests that the data is white noise as Prob>chi2 is smaller than 1, so 

that the ARIMA model can be applied.  

Table 2: Residual test. 

Portmanteau (Q) statistic Prob > chi2 

27.6942 0.9296 

3.3. Forecasting Model 

In Figure 2 include the graph of actual value of Cisco stock price from March 1, 2021, to December 

8, 2022 and the graph of fitted value comparing with actual value.  

The actual value represents the data of Cisco stock price from March 16, 2022, where Fed interest 

rate hike is involved. The predicted value by ARIMA (2,1,25) suggests the stock price without the 

Fed interest rate hike. The differences between stock price on the graph from March 15,2022 is due 

to Fed interest rate rise. 
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Actual Value 

 
Actual and Fitted Value 

 

Figure 2: Actual and fitted value. ( Photo credit: Original) 

Cisco Stock price decrease due Fed interest rate raise. As a American-based company, it does not 

only rely on domestic business, global economy can bring more impacts on it. While Fed interest rate 

hike, the U.S. stock price will eventually raise, but on the other hand, according to the funds flow out 

from other countries and come to the U.S. market, lowering the liquidity in these countries, thus Cisco 

stock price decrease because it is a multinational corporation. 

4. Discussion 

Comparing with other papers which focus more on the global pandemic’s impact , this article focuses 

on the impact caused by Fed interest rate hike on the stock price of a well-known technology 

company, Cisco. Some articles mentioned about the Fed interest rate hike but using other prediction 

models such as VAR model and TGARCH model. The similarity with other paper is that ARIMA 

model is commonly used in predicting stock price.  

The result of the study implies that Fed interest rate hike result in the decrease the value of Cisco 

Stock price. Although Cisco is an American-based company, it is dependent on global economy as it 

has businesses across the world. When Fed interest rate raise, the U.S. stock price will fall but rise 

back again in a period, then reaching a higher level, however, because of funds flow out from other 

countries and go into the U.S. market, liquidity in these countries decrease. The lower financial 
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stability in other countries brings negative impacts on Cisco stock price because it is a transnational 

corporation. 

Through this article managers of the American-based multinational technology companies should 

pay more attention to the global business during the period of Fed interest rate hike, as the income 

from other countries is likely to decrease. Additionally, investors should have a clearer view when 

buying stocks of American technology companies when Fed interest rate starts to increase by 

considering how much the company depends on the global economy. 

5. Conclusion 

Fed interest rate hike for 6 times in 2022 before December while the first time is on March 15, 

bringing shock on both the U.S. and global economy, including stock price of variety of companies. 

This study focuses on the impact caused by Fed interest rate hike on the stock price of an American-

based multinational corporation, Cisco. 

ARIMA model is introduced for the prediction of Cisco stock price. ARIMA (2,1,25) is selected 

as the model that fits the best which involves data collecting, ADF test, AR, MA process and residual 

test for white noise. The estimation with Arima model can suggest the case of Cisco stock price 

without Fed rate hike. The case with Fed rate hike which is the actual data of Cisco stock price. The 

difference between is caused by the Fed interest rate hike. 

Actual stock price of Cisco after Fed rate hike is lower than the predicted model. The reason behind 

might be Fed interest rate hike can resolve inflation problems and maintain the growth of U.S. real 

economy, however having negative impacts on global economy. Since Cisco is a transnational 

corporation which largely depends on global market rather than only U.S. market, Fed interest rate 

raise cause the fall of Cisco stock price. 
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