


1. Introduction 

This report presents the forecasting and analysis of cryptocurrency prices for DOGE-USD and 
Ethereum USD using RStudio. The primary goal is to explore the historical trends of these 
cryptocurrencies, perform a time series analysis, and predict future values using statistical 
techniques. The analysis uses descriptive statistics (time series plots) and the ARIMA model 
for forecasting. 

2. Data Overview 

The dataset for this analysis spans from December 31st, 2019, to October 7th, 2024. The price 
data for both DOGE-USD and Ethereum USD was sourced from Investing.com, a trusted 
platform for financial data. Over this period, the dataset captures daily price fluctuations for 
both cryptocurrencies, allowing us to analyze their performance over almost five years. 

The time series data reflects key trends, volatility, and market responses to various global 
economic and industry-specific events. Using this comprehensive range, we aim to build 
accurate forecasting models that consider historical movements and potential future trends. 
 

3. Descriptive Statistics 
Descriptive statistics provide a summary of data characteristics, helping to quantify and 
present important features like central tendency (mean, median) and variability (standard 
deviation) of datasets.  

1. BasicStats: It is used to compute descriptive statistics such as mean, median, standard 
deviation, and quartiles, which summarize the central tendency, variability, and 
distribution of the data. 

2. Tsplot: In time series analysis, tsplot provides visualization of the data, offering insights 
into trends, seasonality, and other time-dependent patterns. These plots are often 
accompanied by basic statistics to analyse patterns over time. 

BasicStats helps provide statistical measures of past prices, while tsplot helps visualize the 
price changes and trends over time. 

 

 

 

 



3.1 DOGE-USD 

 

The values range from -4.141786 to 4.155892, suggesting a significant spread in LRDogecoin 
prices. The standard deviation is 0.159317, indicating a relatively high variability in prices. 

Shape: 

• Skewness: The skewness of -0.516419 suggests a slight left skew, meaning there are a 
few extremely low values that pull the mean to the left. 

• Kurtosis: The kurtosis of 531.246101 indicates a heavy-tailed distribution, suggesting 
that extreme values are much more common than in a normal distribution. 

Overall, the statistics show that LRDogecoin prices have a wide range, with a significant number 
of outliers on both the high and low ends. The distribution is slightly skewed to the left, and 
there is a heavy-tailed distribution, indicating that extreme values are more common than in a 
normal distribution. 

 

 

LRDogecoin has experienced significant price volatility throughout the period, indicating a high 
degree of risk associated with investing in DOGE-USD. There is no clear upward or downward 



direction suggesting that the cryptocurrency's value has been influenced by various factors, 
including market sentiment, technological developments, and economic conditions. 

3.2 Ethereum USD  

 

The values range from 0.000000 to 0.589639, suggesting a moderate spread in LREthereum 
prices. The standard deviation is 0.045303, indicating a relatively low variability in prices 
compared to other cryptocurrencies. 

Shape: 

• Skewness: The skewness of 1.422085 suggests a right-skewed distribution, meaning 
there are a few extremely high values that pull the mean to the right. 

• Kurtosis: The kurtosis of 20.231232 indicates a heavy-tailed distribution, suggesting 
that extreme values are more common than in a normal distribution. 

Overall, the statistics show that LREthereum prices have a moderate range, with a significant 
number of outliers on the higher end. The distribution is skewed to the right, and there is a 
heavy-tailed distribution, indicating that extreme values are more common than in a normal 
distribution. 

 



 

LREthereum USD has experienced significant price volatility throughout the period, indicating a 
high degree of risk associated with investing in Ethereum USD. There is no clear upward or 
downward direction suggesting that the cryptocurrency's value has been influenced by various 
factors, including market sentiment, technological developments, and economic conditions. 

4. Econometric Modelling 

In the econometric modelling of time series data, the ARIMA (Autoregressive Integrated 
Moving Average) model is used to forecast future values based on past observations. ARIMA 
integrates three components: Autoregression (AR), Differencing (I), and a Moving Average (MA). 
It can handle non-stationary data by using differencing and is widely used for forecasting 
cryptocurrency trends, including DOGECOIN and Ethereum USD. 

Model Breakdown: 

1. Autoregressive (AR): This refers to the use of past values in the model to predict future 
values. 

2. Integrated (I): This refers to the differencing of raw observations to make the time series 
stationary. 

3. Moving Average (MA): This involves modeling the error term as a linear combination of 
error terms occurring at previous times. 

General ARIMA Equation: 

For an ARIMA(p,d,q) model, the equation is: 

 

Where: 

• Yt is the forecasted value at time t. 
• p is the number of lag terms (AR part). 
• d is the degree of differencing (I part). 
• q is the number of lagged forecast errors (MA part). 
• α are the coefficients for the AR part. 
• θ  are the coefficients for the MA part. 
• et is the white noise error term. 

For the cryptocurrency data analysis (DOGECOIN and Ethereum USD USD), the specific ARIMA 
model would be determined based on the best fit for the time series after conducting tests for 
stationarity and model selection using criteria like AIC (Akaike Information Criterion). 

Forecasting Application: 

In this report, ARIMA models were applied using RStudio to forecast DOGECOIN and Ethereum 
USD prices. The model parameters (p, d, and q) were determined based on the autocorrelation 
and partial autocorrelation functions (ACF and PACF) from the time series data. 

 



4.1 DOGE-USD 

 

Interpretation: 

• p-value: The p-value of 0.01 is less than the commonly used significance level of 0.05. 
This indicates that we can reject the null hypothesis of non-stationarity in favour of the 
alternative hypothesis of stationarity. 

• Stationarity: Therefore, based on the ADF test results, we can conclude that the 
LRDogecoin time series data is likely stationary. This means that its statistical 
properties, such as mean and variance, are relatively constant over time. 

 

Interpretation: 

• ARIMA(0,0,1): This indicates that the model is a simple moving average (MA) model with 
no autoregressive (AR) terms and no differencing (I) terms. The MA term with a lag of 1 
suggests that the current value of LRDogecoin is influenced by the previous value. 

• Coefficients: The coefficient for the MA term (ma1) is -0.4783, which means that the 
current value of LRDogecoin is negatively correlated with the previous value. A negative 
coefficient indicates that if the previous value was high, the current value is likely to be 
lower. 

• Standard error: The standard error for the MA coefficient is 0.0205, which is relatively 
small. This suggests that the coefficient is statistically significant and provides a 
meaningful contribution to the model. 

• Sigma^2: This is the estimated variance of the error term in the model. A lower value 
indicates a better fit of the model to the data. 

• Log likelihood, AIC, AICc, BIC: These are information criteria used to compare the fit of 
different models. Lower values generally indicate a better-fitting model. 



Equation: 

The ARIMA(0,0,1) model can be expressed as: 

LRDOGECOIN(t) = -0.4783 * LRDOGECOIN(t-1) + ε(t) 

where: 

• LRDOGECOIN(t) is the current value of LRDOGECOIN. 
• LRDOGECOIN(t-1) is the previous value of LRDOGECOIN. 
• ε(t) is the error term, which is assumed to be white noise. 

  

The ACF plot shows a significant negative autocorrelation at lag 1, indicating a mean-reverting 
behaviour in LRDOGECOIN. There is no significant autocorrelation at higher lags, suggesting 
that the MA(1) term in the ARIMA model is adequate. 

The PACF plot shows a significant negative partial autocorrelation at lag 1, confirming the 
mean-reverting behaviour in LRDOGECOIN. There is no significant partial autocorrelation at 
higher lags, suggesting that the MA(1) term in the ARIMA model is adequate. 

 

 



  

Columns: 

• Point Forecast: The predicted value for the corresponding period. 
• Lo 80: The lower bound of the 80% confidence interval for the forecast. 
• Hi 80: The upper bound of the 80% confidence interval for the forecast. 
• Lo 95: The lower bound of the 95% confidence interval for the forecast. 
• Hi 95: The upper bound of the 95% confidence interval for the forecast. 

Interpretation: 

• Point Forecast: The forecasted values for LRDOGECOIN range from -0.002289209 to 
0.003516364. 

• Confidence Intervals: The 80% and 95% confidence intervals provide a range of 
plausible values for the forecasted LRDOGECOIN prices. A wider confidence interval 
indicates greater uncertainty in the forecast. 

• Overall: The model predicts that LRDOGECOIN will remain relatively stable in the short 
term, with a slight negative bias. However, there is a degree of uncertainty associated 
with the forecasts, as indicated by the confidence intervals. It's important to note that 
these are just predictions, and the actual values may deviate from the forecasts. 

 

 

 



4.2 ETHEREUM USD 

 
Interpretation: 

• p-value: The p-value of 0.01 is less than the commonly used significance level of 0.05. 
This indicates that we can reject the null hypothesis of non-stationarity in favour of the 
alternative hypothesis of stationarity.  

• Stationarity: Therefore, based on the ADF test results, we can conclude that the 
LREthereum USD time series data is likely stationary. This means that its statistical 
properties, such as mean and variance, are relatively constant over time. 

 

Interpretation: 

• ARIMA(1,0,1): This indicates that the model is an ARMA(1,1) model with a non-zero 
mean. The AR term with a lag of 1 suggests that the current value of LREthereum USD is 
influenced by the previous value, and the MA term with a lag of 1 suggests that the 
current value is also influenced by the previous error term. 

• Coefficients:  

o The coefficient for the AR term (ar1) is -0.7729, which means that the current 
value of LREthereum USD is negatively correlated with the previous value. A 
negative coefficient indicates that if the previous value was high, the current 
value is likely to be lower. 

o The coefficient for the MA term (ma1) is 0.7008, which means that the current 
value of LREthereum USD is positively correlated with the previous error term. A 
positive coefficient indicates that if the previous error was positive (the previous 
value was overpredicted), the current value is likely to be higher. 

o The mean term is -0.0017, which represents the constant term in the model. It 
suggests that the average value of LREthereum USD is slightly negative. 



• Standard errors: The standard errors for the coefficients are relatively small, suggesting 
that the coefficients are statistically significant and provide meaningful contributions to 
the model. 

• Sigma^2: This is the estimated variance of the error term in the model. A lower value 
indicates a better fit of the model to the data. 

• Log likelihood, AIC, AICc, BIC: These are information criteria used to compare the fit of 
different models. Lower values generally indicate a better-fitting model. 

Equation: 

The ARIMA(1,0,1) model can be expressed as: 

LREthereum USD USD(t) = -0.7729 * LREthereum USD USD(t-1) + 0.7008 * ε(t-1) - 0.0017 + ε(t) 

where: 

• LREthereum USD USD(t) is the current value of LREthereum USD. 
• LREthereum USD USD(t-1) is the previous value of LREthereum USD. 
• ε(t) is the error term, which is assumed to be white noise. 
• ε(t-1) is the previous error term. 

This equation shows that the current value of LREthereum USD is predicted based on a 
weighted average of the previous value and the previous error term, with the weights given by 
the coefficients for the AR and MA terms. Additionally, the constant term of -0.0017 represents 
the expected average value of LREthereum USD. 

  

The ACF plot shows a significant positive autocorrelation at lag 1, suggesting a momentum 
effect in LREthereum USD. There is no significant autocorrelation at higher lags, indicating that 
the ARMA(1,1) terms in the ARIMA model are adequate. 

The PACF plot shows a significant positive partial autocorrelation at lag 1, confirming the 
momentum effect in LREthereum USD. There is no significant partial autocorrelation at higher 
lags, indicating that the ARMA(1,1) terms in the ARIMA model are adequate. 



 

 

Columns: 

• Point Forecast: The predicted value for the corresponding period. 
• Lo 80: The lower bound of the 80% confidence interval for the forecast. 
• Hi 80: The upper bound of the 80% confidence interval for the forecast. 
• Lo 95: The lower bound of the 95% confidence interval for the forecast. 
• Hi 95: The upper bound of the 95% confidence interval for the forecast. 

Interpretation: 

• Point Forecast: The forecasted values for LREthereum USD range from -0.0041171692 
to 0.0031460665. 

• Confidence Intervals: The 80% and 95% confidence intervals provide a range of 
plausible values for the forecasted LREthereum USD prices. A wider confidence interval 
indicates greater uncertainty in the forecast. 

• Overall: The model predicts that LREthereum USD will remain relatively stable in the 
short term, with a slight downward bias. However, there is a degree of uncertainty 
associated with the forecasts, as indicated by the confidence intervals. It's important to 
note that these are just predictions, and the actual values may deviate from the 
forecasts. 



 

5. Results: 

1. Descriptive Statistics: 
a. DOGE-USD: Prices range from -4.141786 to 4.155892, with a high standard 

deviation of 0.159317, indicating high volatility. The distribution is slightly 
skewed to the left with heavy tails, showing frequent extreme values. 

b. Ethereum USD: Prices range from 0 to 0.589639 with lower volatility (standard 
deviation of 0.045303). The distribution is skewed to the right, and it also exhibits 
heavy tails with frequent extreme values. 

2. Econometric Modelling (ARIMA): 
a. DOGE-USD (ARIMA 0,0,1): A simple moving average model with significant 

autocorrelation at lag 1. The model predicts mean-reverting behaviour with a 
slight negative bias. 

b. Ethereum USD (ARIMA 1,0,1): An ARMA model that shows positive momentum 
with both autoregressive and moving average terms. The model suggests 
Ethereum USD prices are influenced by the previous value and error. 

6. Conclusion: 

Both cryptocurrencies demonstrate high volatility with no clear long-term trend. ARIMA models 
provided reasonable forecasts but with uncertainty, as indicated by confidence intervals. The 
DOGE-USD model predicts slight downward stability, while the Ethereum USD model forecasts 
slight negative momentum in the short term. 
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