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Abstract

Recently virtual currency market is drawing more and more attention. Comparing to stock
market, price change in the virtual currency market is more drastic. Meanwhile, it is difficult
to predict price in short term in the virtual currency market. Generally, only basing on market
indices, which is a common practice in stock and foreign exchange (FX) markets, in many cases
short-term price prediction takes a combination of multiple indices into account. However,
beside markets, there are other types of factors usually influence price changes. Social media
is one of them.

According to previous researches, price change of Bitcoin (BTC), a representitive of virtual
currencies, is known to be highly related to text contents which are posted on social media
like Twitter, Reddit, and so on. In a previous research, a price prediction methdology with
a machine learning algorithm was proposed. The proposal took results of sentiment analysis
score from relavant tweets and virtual currency market data as features for the machine learning
algorithm. The experiment results indicated that comparing to using market information only,
by taking Emotion Induction results into account, some of models yielded to higher accuracies.
However, it only extracted features from data of that single day. It didn’t consider market di-
rection changes in time sequence. Thus, the prediction accuracy is not good enough. Moreover,
all tweets are processed with the same importance, thus it didn’t reflect real sentiment.

My proposed research takes tweets from Jan. 1, 2020 to Dec. 31, 2020 and market informa-
tion as research targets for virtual currencies BTC, ETH, XRP and LTC. Emotion Induction
scores of each tweet are calculated with VADER. This research proposes to introduce weights
of each tweet for sentiment score, Moving Average (MA) curves and their slopes for the pre-
dictions. Weights of tweets are calculated from number of followers, number of replies, number
of retweets, number of Likes, overall number of tweets on that single day, etc.

Number of followers, number of replies, number of retweets and number of Likes are used to
improve accuracy of the sentiment score. This proposed research utilizes 7 types of weights.sentiment
score, MA curves of market information and their slopes reflect features in time sequence. In
this proposed research, Simple Moving Average (SMA) curves and Moving Average Conver-
gence/Divergence (MACD) curves with 3-day, 5-day, 7-day time spans respectively, as well as
slopes of individual MA curves, are used.

A combination (weights of sentiment score and the MA type) with the best results is extracted
with machine learning models MLP, SVM and RF. An analysis is done on the prediction results
with a model using this combination to show case effectiveness of this proposed research.

Finally, prediction results of this proposed research are compared to previous researches.
Since number of data and its duration used in this research differ to those in previous researches,
the comparison can not be a quantitive one, but is one to compare prediction accuracies before
and after Sentiment Induction in each research. This proposed research shows effectiveness
comparing to previous researches in more scenarios.



