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Abstract

A time series (TS) is a sequence of observations annotated with timestamps. The
timestamp adds the temporal dependency that offers additional structure to data. One
can thus study this structure and use it to predict future values. This falls under the
purview of time series forecasting (TSF)[1,2].

TSF have many applications such as stock market prediction, sales prediction etc.
Previously, it was often expert driven; domain experts often relied on their knowledge to
tackle these applications. However, with the advent of technologies like loT and
progress in related technologies, there has been an explosion in the volume of time
series data. Thus, this area is moving on from expert-driven approaches to data-driven
approaches. Especially, with the rise of deep learning, these data driven approaches
are getting better at dealing with complex patterns in time series, enabling applications
such as weather forecasting, energy prediction etc [3,4].

From a shallow perspective, text is also a sequence of words. However, this is not the
case, as is evident from use of parse trees etc. for various NLP tasks. Nevertheless, we
believe an NLP researcher should be well acquainted with time series techniques, as
time series could manifest at different levels in NLP e.g. sentiment as a trend over the
course of a review, opinion as a trend over a sequence of tweets [5, 6] etc. Additionally,
there is always the curiosity pertaining to similarity between time series and natural
language text, and the possibility of exploiting the knowledge of one to address other.

The objective of this tutorial is to introduce novice to the field of TS, show examples of
time-series manifesting in NLP and demonstrate popular libraries for working with TS.

Proposed Duration: Half Day
Outline Plan

Part I: Basics of Time Series Forecasting (30 slides, 60 mins)

* Introduction
o Whatis TS, TSA, TSF?
o Why TSF?
o Application areas

e Components of TS



o Univariate, Multivariate

o Trend, Seasonality

o Stationarity
e Classical approaches for TS (with Demo)

o Data preparation and visualization

o Basic statistical models (Naive forecasting, EWMA model, ARIMA model)
* Evaluation Metrics

o RMSE,
o NRMSE
o MAPE

Part lI: ML and DL techniques for forecasting (30 Slides with demo, 30 mins)
e SVM for TSF
* FF network for TSF
* LSTM model for TSF

Part lll: Case Studies on TS in NLP (30 slides, 45 mins)

Part IV: Popular TSF Libraries[ (Demo, 30 minutes)
» Statsmodels library
* Prophet Library

Conclusion and Discussions (3/4 slides, 10 minutes)
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