ShinyCoin: Top 30 Crypto Currency Analysis using R-Shiny
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1. Introduction Page
A short description and uses cases of the application are presented on this page.
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Introducing ShinyCoin Behind the scene
This app is developed to allow users to identify and visualise generalized patters of multiple cryptocurrencies at one-go easily. Unlike most applications that focuses on This app is mainly developed using the following R packages:
Bitcoin only, our app includes the top 30 cryptocurrencies downloaded from Yahoo Finance to bring diverse perspectives of the cryptocurrencies world.
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Use Cases =
In ShinyApp users are recommended to go through the following categories sequentially: ey
analyis ‘goplot2
1. Exploratory

Horizon Graph: Provides an overview of price fluctuations of the top 30 crytocurrencies
Pr— (]
Time Series Plots & Anomaly Detection: Simple time series charts to achieve basic understanding of selected crytocurrencies and visualise anomalies. et lbbi

User can based on the findings from this stage to identify suitable cryptocurrencies for further analysis e.g. those that appear to have seasonality.
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2. Seasonality & Correlation
Seasonal Diagnostics & Time Series D: ition: For deeper ing and identification of seasonality patterns of different time intervals and applying popular time

series decomposition method (STL)
Autocorrelation: For more detailed analysis on the selected stock based on ACF and PCF.

3. Prediction
To forecast future prices of selected cryptocurrencies using classic time series forecasting methods like Arima and newer machine learning algorithms like prohpet.

For more information on this application, please visit our website.

2. Exploratory Data Analysis
Three types of Visualisations can be performed. Horizon Graph, Simple Time Series plot and
Anomaly Diagnostics.

a) Horizon Graph

Horizon Graph depict the fluctuation of historical cryto currencies’ prices in percentile. Blue
color represents the positive value, red for negative. The darker the shade of color, the greater
the fluctuation. The Horizon graph generated can display all top 30 Crypto Currencies’ price of
time-series values on a single page that supports comparisons among them.
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[1] Choose the desired value of observation (adjusted, low, high, open, close, volume)
[2] Select the desired period of observation. Default value is one year from now.



b) Anomaly Diagnostics

Allow users to view anomalies of price changes upon selection of desired date range. The
anomalies would be marked with red color.

Note: Simple Time Series plot and Anomaly Diagnostics share the same set of Ul interface.
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Simple Time Series ~ Anomaly Diagnostics
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[1] Select the desired cryptocurrency, allow choosing up to four different coins for
comparison.

[2] Choose the desired value of observation (adjusted, low, high, open, close, volume)

[3] Choose the desired date range.

c) Simple Time Series
Simple Time Series Plot is a line plot showing the evolution of the time series over time. This app
allows users to choose up to four coins for comparison and generate the results across the panel
on each individual facets.
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3. Statistical Analysis

The statistical Analysis contains three types of analysis, Seasonal diagnostics, Time Series
Decomposition and Auto Correlation.



a) Seasonal Diagnostics

Seasonal Diagnostics help users identify the repeating short-term cycle in the series. Provide
users seasonal diagnostics results upon choice of time interval (from weekday, Month, Quarter
and Year) and compare those results of up to four-time intervals in one screen.
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Seasonal Diagnostics ~ Time Series Decomposition  Auto-correlatior
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[1] Select the desired cryptocurrency.

[2] Choose the desired value of observation (adjusted, low, high, open, close, volume)

[3] Select desired time interval for the observation (allow up to four selections for
comparison).

[6] Select desired time period of observation.

b) Time Series Decomposition
Allow users analyze the Time Series Decomposition of individual Crypto Currency upon choice of
decomposition components from Season, Trend, Observed, Remainder and Seasonal adjusted.
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Repeat step [1] & [2]
[4] Choose desired decomposition components (Season, Trend, Observed, Remainder).
Allow up to four selections of components for comparison.
[6] Select desired time period of observation.

c) Auto correlation

The autocorrelation function (ACF) shows the value of the correlation coefficient between the
chosen Crypto Currency and lagged versions of itself upon choice of lag specification (from 1 to
90) and time period. The ACF considers all of the components of the time series (mentioned in
the decomposition part) while finding the correlations.
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Repeat step [1],[2] &[4]

[5] Select desired lag specification.
[6] Select desired time period of observation.

4. Time Series Forecasting
This is to apply suitable time series models to predict the prices of crypto currencies, and to
compare the results of the various forecast models quickly. From this, investors could predict
their potential rate of returns.



Note: Due to the complexity of the algorithm, it takes a while for the App to perform the
forecasting analysis, then demonstrates the results.
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Looking Into The Future

1) Cross validation plan
Cross validation plan is used to predict the future price based on a resampled dataset and
provide users the opportunity to estimate the accuracy of this app.

ShinyCoin Summary Exploratory = Seasonality & Correlation  Prediction

. Cross Validation Plan
Coins:

D BIC-USD - ime Series Cross Validation Plan
Legend
Date Range Fr e A
» 2021-04-03 to 2022-04-01 80k = testing
Training - Validation Split 35k
as @ os ~
T ' T T ; '
o os or s o oz - sk
35k
30k

May 2021 Jul 2021 Sep 2021 Mov 2021 Jan 2022 Mar 2022

[1] Select the desired cryptocurrency.

[2] Choose the desired Date Range.

[3] Select desired Training/ Validation split (from 0.6 to 0.9).

[4] Click/Tap on “Predict Future Prices” to generate Cross Validation Plan for the selected
coin.

2) Prediction
This app allows users to generate three forecasting Plots: Forecast Validation Plot, Forecast Plot,

Residual Plot using eight models: Arima, Prophet, Elastic Net, Random Forest, XGBoost, SVM,
ARIMA Boosted, Prophet Boosted for the selected coin.
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Repeat the step from [1] to [3]

[4] Click/Tap on “Predict Future Prices” to generate the forecasting results of three Prediction

Plots for the selected coin.
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