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Abstract

This study examines textual data's ability to nowcast Iran's gross domestic
product (GDP). To this end, 301,498 economic news articles from March
2005 to December 2023 were extracted from the Fars news agency website
using a web crawling technique. Following initial preprocessing, the news
texts were sorted into various categories via the Dirichlet Latent Allocation
(LDA) model, wherein each category corresponds to a distinct news topic.
Subsequently, to ascertain whether an article conveys a positive or negative
sentiment, we executed lexicon-based sentiment analysis utilizing
SentiStrength. Ultimately, by aggregating the news sentiment scores
seasonally under each topic, we constructed a seasonal sentiment time series.
These time series were then assessed for their efficacy in nowcasting Iran's
quarterly GDP, employing ridge regression, lasso regression, elastic net, and
gradient boosting methods. The findings reveal that incorporating textual
data can reduce prediction errors by 12 to 18 percent relative to a univariate
time series model. Moreover, our results suggest that sentiment extracted
from textual content, particularly news articles, is a viable approach. This
strategy could potentially enable the provision of immediate GDP estimates
following the end of each reference quarter.
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Introduction

When monitoring and assessing the state of the economy in real-time,
policymakers face the problem that Gross Domestic Product (GDP), the
most comprehensive measure of the economy, is released with a lag. For
instance, in Iran, the first (flash) GDP estimate for a reference quarter is
released 60-90 days after the quarter's close. To address this lag, various
forecasting and nowcasting methods have been developed. The toolkit for
nowecasting and forecasting generally employs various models consisting of
guantitative and qualitative data or so-called hard and soft data. The former
refers to direct measures of economic activity such as industrial production,
retail sales, and the unemployment rate. Soft data such as surveys provide
qualitative assessments reflecting sentiment and expectations. Examples of
such surveys include the Purchasing Managers Index (PMI)

In recent years, the rise of big data and technological advancements has led
to an increasing interest in incorporating alternative data sources to enhance
the performance of forecasting and nowcasting models. Alternative data
refers to non-traditional or unconventional data sources used in analysis,
decision-making, or research alongside or instead of traditional data sources
such as official statistics or surveys. Alternative data can come from a wide
range of sources, including but not limited to satellite imagery, social media
posts, online search trends, credit card transactions, Transportation data,
Energy consumption data, and more. These data sources offer unique and
often real-time insights into various aspects of human behavior, economic
activity, market trends, and other phenomena. The use of alternative data has
gained prominence with the increasing availability of big data and
advancements in data processing and analytic techniques, allowing for new
and innovative approaches to gaining insights and making predictions in
different fields.

News texts, as one of the alternative data sources and one of the largest types
of big data, are a key source of information and a way to assess the
sentiments and opinions of journalists, analysts, and experts regarding
economic conditions. Recent advancements in statistical and computational
methods have enabled economic researchers to access and process large
volumes of this textual data. This research aims to expand the growing body
of economic studies demonstrating how big data and unconventional
methods can improve economic predictions, particularly in the short term.
This goal has been achieved through the use of news texts in Persian and the
application of new text mining and sentiment analysis methods.
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Methodology

The corpus utilized in this study comprises 301,498 economic news articles
from the Fars News Agency, covering the period from March 2005 to
November 2023. This corpus was compiled using web crawling techniques
to systematically extract data from the Fars News Agency's website. The
news data are decomposed into time series representing newspaper topics
using a Latent Dirichlet Allocation (LDA) model. This model is an
unsupervised machine-learning algorithm that learns the underlying topics of
a set of documents. It is based on a generative probabilistic approach to
inferring the distribution of words that defines a topic while simultaneously
annotating articles with a distribution of topics. To automatically detect
whether the news article is conveying a positive or negative tone, we
perform a lexicon-based sentiment analysis. SentisStrength is the lexicon
used in this research. This tool utilizes a lexicon of emotion words and their
Ultimately, b){] weights, which linguistics experts have manually selected.
aggregatlng the news sentiment scores seasonally under each topic, we
constructed a seasonal sentiment time series. These time series were then
assessed for their efficacy in nowcasting Iran's quarterly GDP, employing
ridge regression, lasso regression, elastic net, and gradient boosting methods.

Results and Discussion

The findings of this study demonstrate that incorporating textual data into
Gross Domestic Product (GDP) nowcasting models can significantly reduce
prediction errors by 12 to 18 percent compared to traditional univariate time
series models. Using sentiment analysis in this way makes it possible to
provide GDP estimates promptly after the end of each reference quarter.
Unlike official statistics, news articles are published daily and do not
experience publication delays. Furthermore, the online availability of news
from various agencies greatly minimizes the challenges of accessing this
type of textual data, unlike other potential big data sources for evaluating
economic conditions, such as transactions from electronic payment systems.
This approach allows policymakers and economic analysts to use real-time
data from news articles to gain immediate insights into economic
performance, facilitating more informed decision-making and timely policy
interventions.
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