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Highlights

. "I‘Igw study analyzes 15,736,204 Tele%ram messages and matches them with 19,312 symbol-day
stock return records to evaluate whether social-media sentiment can predict stock performance.

* Unlike previous research, this work separates messages by content type, by sender importance,
and by message importance (views) to improve sentiment-based forecasting.

* Six neural-network modeling approaches were trained on 36 companies in the Tehran Stock
Exchange 30-Company Index, using 610 hidden neurons and 1-5 la%)s.

* Results show that models distinguishing influential senders and high-visibility messages
significantly outperform all other models in predictinlg stock-price direction.

* Directional forecasting accuracy of the enhanced model reaches about 69%, roughly 9%
higher than models using only message counts or unspecialized sentiment.

* In return-value forecasting, the enhanced model also achieves significantly lower RMSE,
confirming superior guantltatlve prediction.

* The authors recommend using real-time sentiment systems and dynamic sender/message
importance ranking to support algorithmic and high-frequency trading.

Abstract

Social media has an important rule in desion making. In recent years, Telegram groups
and channels become consi(Ferable parameter in user’s opinion. Which make people pay more
attention to the content of the media. Previous researches show the importance of sentiments
in forecasting models and researches find significant relation between sentimental analysis
and stock price prediction. They consider buy, sell and hold contents as independent variable.
But in reality, there is a difference between people who publish their opinion in social media.
Means people consider the speaker’s background and also for the viral messages there are
same situation. In this research we consider importnace of the publisher and message in social
media. Then we separate content into different variables. We analyse 15.736.20f Telegram
messages and according to our sentimental dictionary, we tag them then put merge them with
19.312 records related to symbols in different days. Selected symbols are the stocks in 30
company index portfolio and the duration of survey is from march 2019 to august 2021. Six
variable selection approach was considered in this survey, for each symbol (among 36
selected companies) we train different artificial neural network which the number of neurons
in hidden layer varies from 6 to 10 and the lag of data for input variable differs from 1 to 5. In
order to remove initial values effect in neural network, each network runs 10 times. Results
showed binary prediction in a model which separates messages by importance of people and
amount of view has better performance than other models and RMSE error in that model for
return forecasting significantly lower than other models.
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Introduction

Social networks have become deeply embedded in everyday
communication, information exchange, and collective decision-making,
reshaping how individuals interact and form opinions. The attached article
emphasizes that networks such as Telegram play an increasingly influential
role in Iran's capital market, where investors—both novice and
experienced—regularly consult social-media channels for insights,
interpretations, and decision signals related to stock trading.

Prior studies showed that social-media sentiment holds predictive
power for stock returns, but these works typically relied on a simplified
treatment of message counts classified merely into “buy,” “sell,” or “hold.”
The article argues that such an approach fails to reflect real market
behavior because, in practice, the identity of the message sender and the
visibility of the message strongly influence how investors react. Certain
senders—due to reputation, expertise, or follower count—exert
disproportionate influence. Likewise, messages that receive high numbers
of views or reposts shape collective sentiment more strongly than low-
visibility messages. Thus, sentiment cannot be treated merely as a uniform
stream of opinions; instead, it must be weighted and segmented to reflect
realistic dynamics of information diffusion and investor response.

The article therefore positions its contribution in refining sentiment
analysis for financial forecasting. It uses a massive dataset of more
than 15.7 million Telegram messages, processed through linguistic
normalization, tokenization, morphological analysis, and lexicon-based
sentiment scoring. Messages are categorized into four content types-
fundamental analysis, technical analysis, buy signals, and sell signals-
while also being assigned importance indicators based on the sender’s
influence level and message view counts. The goal is to determine whether
these additional layers of information meaningfully improve the predictive
power of artificial neural networks in forecasting both the direction (up or
down) and magnitude (return value) of stock-price movements.

The study seeks to answer core research questions:

1. What type of content dominates Telegram discussions about the market?

2. Which types of messages attract the most user attention?

3. Does incorporating sender importance and message visibility

significantly enhance predictive models relative to traditional
sentiment measures?
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4. Do different content types (analysis vs. signals) yield different

predictive strengths?

The research builds on the premise that markets are shaped not only by
fundamentals and macroeconomic news but also by the behavioral patterns
and emotions of investor communities, which social media reveals in real
time. It situates itself within behavioral finance, sentiment analysis, and
machine learning, drawing from theoretical frameworks on investor
sentiment and empirical studies linking collective mood to market
fluctuations.

Methodology

The dataset spans from March 2019 to August 2021 and contains
messages collected through the Telegram API. The researchers began by
filtering only messages mentioning any of the 30-Index companies or
general market terms, ensuring relevance to the stock universe under
investigation. Messages were further filtered to exclude irrelevant or
conversational noise.

Text Processing Pipeline

To prepare the messages for automated analysis, the study applies a

multi-level natural-language-processing pipeline using the HAZM toolkit:

1. Text segmentation: Messages are broken into sentences for finer
sentiment scoring.

2. Normalization: Persian textual inconsistencies—Iletter variations,
compound forms, affixes—are standardized.

3. Morphological tagging: Each word is labeled with its part of speech,
enabling accurate detection of negations affecting sentiment
polarity.

4. Stemming/root extraction: Verbs are reduced to their roots to distinguish
inherently negative forms (e. g; verbs beginning with “y”).

5. Sentiment scoring: A custom lexicon assigns positive or negative
scores to words; negation rules modify sentence-level polarity.
Sentence scores aggregate into message-level sentiment values.

Content Classification
Each message is categorized into four types using keyword-based
scoring:
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e Fundamental analysis

e Technical analysis

e Buy signal

e Sell signal

A message may receive partial credit for multiple categories, but its
highest-scoring category determines its classification. Messages lacking
sufficient relevant keywords are excluded from later modeling.

Sender and Message Importance Segmentation

A central innovation of the study is segmenting messages based on:

1. Sender importance: Senders whose messages rank in the top decile
of average monthly views are considered influential.

2. Message importance: Messages that individually fall in the top
decile of view counts each month are treated as high-impact
messages.

This produces a refined sentiment dataset where each observation is

weighted by both content type and perceived market impact through
sender/message prominence.

Merged Financial Dataset

The sentiment datasets are merged with daily financial variables for
each symbol:

e Daily log returns

e Opening auction returns

e Tehran exchange market index returns

e Volatility of currency, oil, gold, copper, urea, aluminum, zinc, iron

ore, methanol
o Sentiment variables (as constructed above)
This results in 19,312 symbol-day observations.

Neural Network Modeling
The researchers use multilayer perceptron (MLP) neural networks with:
e Hidden layer neurons: 6, 7, 8, 9, 10
e Lags: 1 to 5 for all input variables
e Training/testing/validation split: 70% training, 15% testing, 15%
validation
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e Activation function: hyperbolic tangent

e Training algorithm: Levenberg—Marquardt

e Repetition: each model configuration is run 10 times to avoid

initialization bias

Overall, 108,000 neural networks are trained across six major model
groups:

1. Full sentiment + sender importance + message importance
Sentiment with content categories but excluding “other” categories
Sentiment classified only into four content types
Sentiment simplified to positive/negative/neutral
Raw message counts only
. No sentiment variables (historical/market variables only)

The first two models uniquely incorporate sender/message importance.

NG

Evaluation Metrics
e Directional accuracy (binary classification of up/down)
e RMSE for return forecasts (continuous predictions)
e Paired t-tests to test statistical significance of model performance
differences

Results

Content Distribution and User Attention

Analyses reveal that approximately 60-66% of Telegram market
messages are signals, not analyses—making them the dominant
communication form. This pattern holds across channels, super-groups,
and all time segments of the trading day.

Messages containing buy signals receive significantly more attention
(views) than sell signals, while fundamental analyses receive more
attention than technical ones. These patterns are statistically significant and
consistent across multiple paired-mean tests. Investors appear to favor
actionable content and fundamental reasoning over chart-based
commentary.

Market Regime Behavior

The study tests whether attention to message types varies under bullish,
bearish, or neutral market regimes. Surprisingly, there is no statistically
significant difference: users do not systematically shift their attention
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distribution across regimes, implying stable attention patterns independent
of market direction.

Directional Forecasting Results

Model 1—incorporating full sentiment segmentation plus sender and
message importance—achieves:

e Mean directional accuracy: ~0.693

~9% higher accuracy than models lacking these refinements
Significantly better quartile distribution of prediction values
e Lower variance, indicating more stable forecasting performance
Paired t-tests confirm significance at the 1% level for all comparisons
between Model 1 and Models 3—6. Similarly, Model 2 also outperforms all

baseline models, though slightly below Model 1.

Return Forecasting Results

Model 1 yields the lowest RMSE (~0.0246) among all models,
outperforming others by margins of 0.0024-0.0031, all statistically
significant. Model 2 again performs similarly but slightly worse. Kernel
density plots show Model 1’s error distribution is shifted left (lower error)
with thicker concentrations around minimal-error regions.

Discussion

The findings strongly support the article’s central hypothesis: message
sender importance and message visibility materially enhance predictive
power. This aligns with real-world investment behavior, where markets
respond more strongly to messages from trusted sources or viral posts that
rapidly influence sentiment.

The dominance of signal messages and the higher attention toward buy
signals reflect behavioral biases such as optimism, herd behavior, and
promotional activity, all of which the sentiment models implicitly capture.
The fact that users maintain consistent attention patterns across market
regimes suggests that social-media behavior is relatively independent of
macro-market sentiment and may act as an orthogonal information stream.

The superior performance of the enhanced models demonstrates that
incorporating information hierarchy within social-media data is essential.
Treating all messages equally ignores critical variations in influence and
visibility, leading to diluted models and weaker predictive performance.
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Furthermore, the successful integration of lexicon-based sentiment with
machine-learning forecasting confirms that structured behavioral signals
can significantly complement traditional financial variables.

Conclusions

The study provides compelling evidence that refined sentiment
analysis, which distinguishes between message types, sender influence,
and message visibility, significantly improves stock-return forecasting for
companies in the Tehran Stock Exchange 30-Company Index.

Key conclusions include:

1. Signal messages dominate Telegram’s market-related content.

2. Investors pay more attention to fundamental analyses and buy
signals.

3. Market-regime shifts do not significantly alter attention behavior.

4. Incorporating message/sender importance produces statistically
superior forecasting models for both direction and magnitude.

5. Neural networks exploiting refined sentiment variables outperform
all baselines, including models with only historical/market data.

6. These methods hold practical value for algorithmic trading, real-
time sentiment monitoring, and potentially high-frequency trading
(HFT) given adequate infrastructure.

The article recommends developing real-time sentiment-analysis

systems and dynamic decile-based classification of sender/message
importance to further enhance prediction accuracy.
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