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Architecture and Evaluation of a Multi-Agent System for
Market Monitoring
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Abstract: The contemporary financial environment is characterized by a rapidly increas-
ing volume of heterogeneous data, which necessitates automated solutions for their inte-
gration and analysis in the context of market dynamics. In this paper, a multi-agent system
for automated monitoring and analysis of capital markets is presented, developed using the
CrewAl framework and combining structured financial data with sentiment analysis of fi-
nancial news. The proposed system integrates numerical data with textual content from
relevant news sources, enabling the identification of information with a potential impact on
stock price movements. The system architecture comprises two specialized agents: Mar-
ketScanner, responsible for analyzing market indicators and generating concise analytical
reports, and NewsAggregator, which collects relevant news and performs sentiment anal-
ysis using large language models and the FinBERT model for financial text processing.
The system was evaluated using data from Apple, Bank of America, and Exxon Mobil.
Experimental results indicate that the integration of a multi-agent architecture with senti-
ment analysis supports systematic examination of market-relevant information. Sentiment
classification accuracy reached above 80% in selected cases when evaluated against ex-
pert annotations. The findings suggest that sentiment—market relationships vary across
companies and depend on the specific market context.

Keywords and phrases: multi-agent systems, stock market analysis automation, Cre-
wAlI, information filtering, structured reports.

1 Introduction

Contemporary stock markets generate extremely large volumes of data, while financial me-
dia continuously publish information that may have a significant impact on stock price
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movements. Effective investment decision-making and reliable recognition of market trends
therefore require the integrated analysis of structured financial data and unstructured tex-
tual content from diverse news sources. However, manual analysis of such sources becomes
impractical in environments characterized by rapid market changes.

Financial news provides insights into macroeconomic indicators, corporate performance,
regulatory developments, and geopolitical events that may influence market behavior. While
continuous monitoring of such sources can support early identification of potential risks and
opportunities, it also introduces challenges related to identifying information that is truly
relevant to market movements. This highlights the need for systematic approaches capable
of filtering relevant news content and linking it to observable market outcomes.

In this context, automated systems have become increasingly important for the efficient
monitoring, analysis, and interpretation of market-relevant information in near real time.
Approaches that integrate numerical market data with the analysis of textual news content
are particularly valuable, as they enable more advanced forms of decision support in finan-
cial markets.

Despite significant advances in sentiment analysis and stock market prediction, sev-
eral limitations persist in existing research and practical applications. A significant portion
of the existing literature focuses either on numerical market data or on textual sentiment
derived from financial news, frequently treating these data sources in isolation. Although
hybrid models that combine price information with sentiment signals have demonstrated
improved predictive performance, they are typically evaluated as standalone experiments
rather than as components of integrated, operational systems for continuous market moni-
toring.

Another critical limitation concerns interpretability. Many sentiment analysis approaches,
including domain-specific models such as FinBERT, produce sentiment labels or probabil-
ity scores without providing explicit explanations of the underlying reasoning. This lack
of transparency reduces their practical usefulness in real-world financial decision-making,
where understanding why a particular sentiment signal is generated is as important as the
signal itself.

Furthermore, existing research largely emphasizes model-centric evaluations, with lim-
ited attention given to system-level architectures capable of coordinating multiple analyti-
cal processes. Although recent studies have explored the use of large language models and
multi-agent frameworks for financial analysis, most existing approaches remain primarily
focused on trading execution or strategy optimization. Frameworks such as TradingAgents
[L7] emphasize collaborative decision-making aimed at maximizing profitability, often at
the expense of structured information filtering and interpretability. Consequently, these
systems provide limited support for continuous market monitoring and analyst-oriented re-
porting, highlighting the need for agent-based architectures that focus on integrating het-
erogeneous financial data sources and generating transparent, explanatory outputs.

This research addresses these gaps by focusing on the design and evaluation of a multi-
agent system that integrates heterogeneous financial data sources, emphasizes interpretabil-
ity through reasoning-enabled sentiment analysis, and supports automated market monitor-
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ing and structured reporting.

This paper presents a multi-agent system for the automated monitoring, analysis, and
interpretation of stock market dynamics, developed using the CrewAl framework and rely-
ing on a combination of structured financial data and unstructured financial news content.
Building upon recent advances in sentiment analysis and multi-agent architectures, the pro-
posed approach is designed to address the limitations of existing trading-oriented systems
by focusing on continuous market monitoring, structured information filtering, and inter-
pretability rather than direct trade execution.

The system integrates structured market data obtained from reliable financial sources
with real-time media content in order to identify news events that exhibit a verifiable re-
lationship with short-term stock price movements. By coordinating specialized agents re-
sponsible for market analysis and news-based sentiment interpretation, the system enables
a systematic linkage between qualitative media signals and quantitative market behavior.

Unlike many existing approaches that emphasize model-centric evaluation or isolated
sentiment prediction, the proposed system adopts a system-level perspective aimed at analyst-
oriented decision support. The effectiveness of the approach is evaluated by analyzing the
alignment between sentiment signals generated by different models and observed market
movements, as well as by assessing the interpretability of the generated analytical outputs.

A key contribution of the system lies in integrating media-sourced content with real
market data to examine news events that exhibit potential relationships with short-term
stock price movements. This approach supports investment decision-making by automating
the processing of large volumes of information and generating clear, structured reports for
end users.

The remainder of this paper is organized as follows. Section 2 provides an overview
of related work in the field of sentiment analysis in finance, including classical and hybrid
approaches, as well as recent methods based on large language models and multi-agent
systems. Section 3 describes the architecture of the proposed multi-agent system, with par-
ticular emphasis on the roles of individual agents and their coordination within the CrewAl
framework. Section 4 presents the data sources used in the study and the methodology of
the experimental evaluation. The experimental results and their discussion are given in Sec-
tion 5. Finally, Section 6 summarizes the conclusions of the study and outlines directions
for future research.

2 Related Work

The field of automated stock market prediction has evolved from basic statistical approaches
to more advanced methods that integrate heterogeneous data sources. Early studies examin-
ing the impact of news on stock prices relied on manually constructed dictionaries and tra-
ditional machine learning techniques to establish relationships between textual patterns and
price movements. Li et al. [9] demonstrated that multi-dimensional sentiment spaces, con-
structed using the Harvard psychological and Loughran—-McDonald financial dictionaries
and combined with Support Vector Machines (SVM), significantly outperform traditional
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bag-of-words models in predicting daily stock returns. Despite these improvements, early
approaches were limited in their ability to capture the contextual and semantic nuances of
financial language.

Beyond dictionary-based sentiment representations, several studies explored more struc-
tured and network-oriented approaches to modeling the relationship between news and mar-
ket behavior. Curme et al. [2] introduced a coupled network framework linking financial
news sentiment with market returns, demonstrating that coupling sentiment networks with
price networks improves return predictability. Similarly, Piskorec et al. [14] analyzed the
cohesiveness of financial news and showed that financial news cohesiveness strongly cor-
relates with market volatility, highlighting the importance of collective narrative structures
rather than isolated sentiment signals.

Further advancements incorporated deep learning techniques to improve sentiment ex-
traction from financial text. Souma et al. [15] demonstrated that neural network—based
models outperform traditional lexicon-based approaches in capturing market-relevant sen-
timent from news articles. A comprehensive evaluation by Mishev et al. [12] systematically
compared sentiment analysis methods in finance, ranging from lexicon-based techniques to
Transformer architectures, providing empirical evidence of the progressive gains achieved
through increasingly contextual language models.

With the advancement of natural language processing techniques, hybrid models that
integrate structured numerical data with unstructured textual signals have become increas-
ingly prominent. Domain-specific language models for finance, such as FinBERT, have
demonstrated improved capability in capturing financial terminology and contextual depen-
dencies compared to general-purpose language models, thereby bridging the gap between
qualitative sentiment analysis and quantitative forecasting. One example of this approach
is provided by Gu et al. [6]], who proposed the FinBERT-LSTM model for classifying fi-
nancial news at the market, industry, and individual stock levels, achieving high predictive
accuracy by combining textual indicators with historical price data.

Recent research has shifted beyond simple sentiment polarity toward more fine-grained
emotion analysis in order to better capture market volatility. Vuong and Gauch [16] em-
ployed LLaMA 3.1 to preprocess and filter social media content, demonstrating that emotion-
aware analysis—particularly the detection of fear, joy, and surprise—significantly improves
the identification of high-volatility price movements. In a related study, Bhat and Jain [[1]]
showed that the emotional tone of financial news headlines alone, analyzed using distilled
language models such as DistilRoBERTa-base, can achieve predictive performance compa-
rable to models that rely on traditional financial indicators.

Efficiency and scalability have also emerged as important considerations in financial
sentiment analysis. Kim et al. [8] demonstrated that using concise news summaries instead
of full-length articles for FinBERT-based sentiment analysis significantly reduces compu-
tational cost and data volume while maintaining predictive accuracy. These findings are
consistent with the observations of Pennington [13]], who argues that Transformer-based
models employing multi-head self-attention mechanisms are particularly effective at cap-
turing subtle shifts in market sentiment expressed in financial news headlines. Recent sur-



Architecture and Evaluation of a Multi-Agent System for Market Monitoring 5

vey work on LLM agents in finance highlights a shift from standalone prediction models
toward multi-agent systems for market analysis and decision support, while emphasizing
ongoing challenges in interpretability and data integration [4]].

Recent studies have additionally explored the application of multi-agent systems (MAS)
in financial analysis. Prior work demonstrated the feasibility of agent-based architectures
powered by large language models and semantic search to support automated market moni-
toring and decision support in the cryptocurrency domain [[10]], motivating the development
of more generalizable multi-agent frameworks for continuous financial market analysis.
Frameworks such as TradingAgents [17] utilize specialized agents powered by large lan-
guage models, including roles such as fundamental analysts, sentiment analysts, and risk
managers, which engage in structured interactions to evaluate market conditions. By lever-
aging prompting strategies such as ReAct, these systems aim to enhance explainability and
collaborative decision-making in trading-oriented scenarios.

3 System Architecture

The proposed system is based on a modular multi-agent architecture whose primary
goal is the integration of structured stock market data and unstructured textual content from
financial news. The system architecture is designed to enable parallel processing of nu-
merical and textual information, followed by their subsequent synthesis for the analysis
of market dynamics and the identification of news items with a potential impact on stock
prices. The overall architecture of the proposed multi-agent system is illustrated in Figure |

Analyzes market Collect and categorize the
indicators and most relevant financial
generates analytical news and performs sentiment
reports analysis.
-
The latest market price W Price-impacting News 5
vahoo! ) \‘ -
P dRaar o
i =
Yahoo
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MarketScanner NewsAggregator

Figure 1. Architecture of the proposed multi-agent system for market monitoring

The multi-agent system consists of two specialized agents, MarketScanner and NewsAg-
gregator, which operate as independent yet coordinated components of the system. Their
collaboration enables the combination of quantitative market analysis with qualitative anal-
ysis of financial news content.
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The MarketScanner agent is responsible for processing structured financial data. Its
primary function is the automated analysis of stock price movements, trading volumes,
and percentage changes for selected financial instruments, identified by their ticker sym-
bols (e.g., AAPL). Based on the collected data, the agent generates concise and structured
reports that provide an overview of current market trends and significant changes. This
agent represents the quantitative component of the system and establishes the foundation
for understanding the current market state.

The NewsAggregator agent focuses on processing unstructured textual data from finan-
cial news sources. Its task is to automatically collect the most recent and relevant news
related to a given stock within a defined time window and to analyze this content in order to
identify the dominant sentiment. The agent produces structured reports containing key in-
formation for each news item, including the headline, publication date, short summary, and
estimated sentiment. Depending on the system configuration, sentiment analysis may rely
on a traditional financial text processing model or on large language models with contextual
reasoning capabilities.

Interaction between the agents is achieved through the exchange of structured data and
coordinated task execution. While the MarketScanner provides up-to-date information on
market movements, the NewsAggregator contributes qualitative signals derived from news
content. By combining these complementary sources of information, the system enables a
more comprehensive analysis of market conditions compared to approaches that rely exclu-
sively on a single type of data.

The system architecture was evaluated using data from three companies representing
different market sectors: Apple Inc. (AAPL), Bank of America Corporation (BAC), and
Exxon Mobil Corporation (XOM). This selection allows the assessment of system behavior
across diverse market contexts and contributes to evaluating its overall applicability.

4 Data Sources and Methodology

This study relies on two main data sources: structured stock market data and unstructured
textual data from financial news. Numerical data on stock prices and trading volumes were
obtained from the Yahoo Finance platform [18]], which represents a reliable and widely
used source of historical and real-time market information. For each company, daily closing
prices (Close) and trading volume (Volume) were collected.

The 24-hour percentage return was computed from closing prices as:

RO _ Closet(c) — Closet(i)
Close'

t—1

L %100,

where Cl ose,(c) denotes the official closing price of company c on trading day ¢.

To enable alignment with three sentiment categories (Positive, Neutral, Negative), mar-
ket movement was discretized separately for each company using the standard deviation of
daily returns computed over the observed dataset.
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Let Gg) denote the standard deviation of Rt(c) for company c. Market movement was

categorized as follows:

Positive movement: R,(c) > o}{'),

Negative movement: Rt(c) < _O-]gC)a

Neutral movement: — 6,(;') < R,(C) < o,g").

Textual data were collected using the Exa semantic search tool [3]], which enables the
retrieval of relevant financial news based on the semantic meaning of queries rather than
solely on keyword matching. The search process combined company identifiers (ticker
symbols) with terms related to market forecasts, price movements, and performance evalu-
ation.

Financial news articles were collected from verified and credible financial and infor-
mational sources, including cnn.com, bloomberg.com, marketbeat.com, investing.com, and
finance.yahoo.com. The collection and initial filtering of news articles were performed
automatically using the proposed multi-agent system, with the NewsAggregator agent re-
sponsible for identifying and selecting relevant news for each observed company. To ensure
the relevance and quality of the analyzed data, news selection was performed automatically
using the Exa semantic search tool in combination with filtering rules implemented within
the NewsAggregator agent. The following selection criteria were applied:

* the news item must be directly related to the observed company,

* the content must be complete and informative, excluding short notifications without
analytical context,

¢ the news item must contain sufficient contextual information for sentiment classifica-
tion,

* the publication time must correspond to the observed period of market trend analysis.

The analysis was conducted for three companies from different market sectors: Apple
Inc. (AAPL), Bank of America Corporation (BAC), and Exxon Mobil Corporation (XOM).
Sentiment analysis was conducted using two experimental configurations in order to en-
able a direct comparison between traditional and contemporary methods for financial text
processing.

The overall multi-agent architecture remained unchanged across experiments. The dif-
ference between configurations concerned exclusively the sentiment analysis module im-
plemented within the NewsAggregator agent. Financial news articles related to the selected
stocks were retrieved using the Exa semantic search tool, which enables semantic retrieval
based on contextual similarity rather than simple keyword matching.
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The multi-agent system was executed on a daily basis during the observation window
(June 24-July 8, 2025). At each execution, the NewsAggregator agent retrieved financial
news published within the preceding three-day window. The semantic retrieval process was
based on a structured query template combining the stock ticker with financial-event and
investment-related keywords. The general query structure was defined as follows:

(("TICKER stock™ AND
(forecast OR analysis OR "price target" OR upgrade OR downgrade
OR earnings OR revenue OR guidance OR acquisition OR merger
OR lawsuit OR "product launch" OR dividend OR buyback OR CEO
OR outlook))
OR
("Should I buy TICKER stock"
OR "TICKER stock investment analysis"
OR "TICKER stock forecast"
OR "TICKER stock pros and cons"
OR "Is TICKER a good investment"))
AND
(site:marketbeat.com OR site:finance.yahoo.com
OR site:cnn.com OR site:investing.com
OR site:bloomberg.com)

The same query structure was applied across all experimental runs, with the place-
holder TICKER replaced by AAPL, BAC, or XOM. This rolling collection strategy ensured
continuous incorporation of recently published content while preserving temporal proxim-
ity between news events and market reactions. The final datasets for each experimental
configuration represent the aggregation of daily retrieval outputs across the full observation
period.

For the first configuration, 37 articles were collected for AAPL, 36 for BAC, and 38
for XOM. For the second configuration, 26 articles were collected for AAPL, 33 for BAC,
and 42 for XOM. Throughout the results section, N denotes the number of evaluated news
articles for the corresponding company and experimental configuration.

The complete dataset used in this study, consisting of analyzed news articles with pub-
lication dates, URLs, and sentiment labels, is available from the authors upon reasonable
request.

Although both datasets were gathered within the same temporal window and from com-
parable financial sources, they do not contain identical news items. However, a substantial
overlap exists between the two samples due to the shared collection period and identical
query structure.

No manual post-collection removal was performed beyond the automated selection cri-
teria defined in the system. Variations in the number of collected news articles across com-
panies reflect differences in semantic retrieval outcomes and the availability of relevant
news during the observed period rather than predefined sample size constraints.
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The first approach is based on the application of the FinBERT model[7], a pre-trained
BERT model specialized for natural language processing tasks in the financial domain. In
this experiment, FinBERT was used exclusively for sentiment classification of financial
news into three categories: positive, neutral, and negative, without generating additional
explanations for the assigned labels.

The second approach employs large language models (LLMs)[11]], specifically the llama3-
70b-8192 model. The model was used in a zero-shot setting without fine-tuning. The tem-
perature parameter was set to 0.3 to produce stable and consistent outputs, while the maxi-
mum number of generated tokens was limited to 1500. No additional parameter tuning was
applied.

Within the same three-class sentiment framework (positive, neutral, negative), the model
assigns a sentiment label to each news article and additionally generates a brief summary
and an explicit reasoning explaining the assigned sentiment.

This extended output structure enables a more comprehensive examination of the rela-
tionship between news sentiment, model-generated reasoning, and short-term stock price
dynamics, thereby supporting a deeper contextual interpretation of financial narratives.

The LLaMA-based sentiment analysis was performed using a structured prompt that
required the model to generate a title, summary, company-specific sentiment label, and a
brief justification. The prompt structure was defined as follows:

Read the following financial news article and provide:

The title of the article.

A brief summary (l1-2 sentences).

The entity (company) that is the subject of sentiment.
The overall sentiment (Positive, Neutral, or Negative).
A short reasoning explaining why this sentiment applies.

g s w N

Respond in the following format:
- Title:

- Summary:

- Subject:

- Sentiment:

- Reasoning:

Text:
mman [Article TeXt] mnan

Sentiment—market alignment was evaluated by comparing the aggregated sentiment sig-
nals of articles collected on day ¢ with the categorized market movement for the same
trading day. News articles were aligned at the daily aggregation level. For each system
execution day ¢, all news articles retrieved during that run were collectively associated with
the corresponding market data of trading day ¢. Non-trading days (weekends and market
holidays) were aligned with the next available trading day.
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Coordination among agents was implemented using the CrewAl framework [3], which
enables the organization and synchronization of agent activities through clearly defined
task assignments. Within the proposed system, CrewAl manages the execution of data
collection, content filtering, and sentiment analysis processes, thereby ensuring modularity,
extensibility, and reproducibility of the experimental workflow.

To establish the expert ground truth for sentiment labels and to evaluate the quality of
generated summaries and justifications, a structured expert review procedure was imple-
mented.

The initial sentiment annotation and quality assessment were performed by the third
author. Subsequently, all annotations were reviewed by the second author, who has domain
expertise in economics and financial analysis. In cases of uncertainty or disagreement, final
decisions were reached through consultation and consensus between the two authors.

As the annotation procedure was based on expert labeling followed by review and
consensus-based correction, rather than independent parallel annotation, inter-annotator
agreement metrics were not calculated. Evaluation was conducted using classification ac-
curacy as the primary performance metric. Accuracy was computed as the proportion of
correctly aligned sentiment—market pairs relative to the total number of evaluated observa-
tions:

Number of correct predictions

N Y
where N denotes the number of evaluated news articles for the corresponding company and
experimental configuration.

Accuracy =

5 Results and Discussion

The experimental evaluation was conducted on three publicly traded companies from differ-
ent market sectors: Apple Inc. (AAPL), Bank of America Corporation (BAC), and Exxon
Mobil Corporation (XOM). For each company, financial news articles were collected and
analyzed using the proposed multi-agent system.

Two sentiment analysis approaches were evaluated: a traditional financial NLP model
(FinBERT) and a large language model-based approach (LLaMA). The performance of
both approaches was assessed with respect to expert-labeled sentiment annotations and their
alignment with short-term stock price movements.

Manual expert annotation was used as ground truth, with each news article assigned a
sentiment label in the context of the corresponding stock. These expert annotations served
as the reference for evaluating sentiment classification accuracy.

In addition to sentiment classification, the LLaMA-based approach was further evalu-
ated in terms of the quality of generated summaries and the correctness of its reasoning, as
manually assessed by domain experts. This additional evaluation provides a broader per-
spective on the interpretability and analytical capabilities of the proposed system. To en-
sure a consistent experimental setting, both sentiment analysis approaches were evaluated
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within the same time period and under identical system conditions, although the under-
lying datasets were not identical due to differences in retrieval outcomes. The evaluation
encompassed several task-level aspects, including sentiment classification, alignment be-
tween news sentiment and short-term market movements, as well as, specifically for the
LLaMA-based approach the quality of generated summaries and the correctness of model
reasoning.

Sentiment classification performance was evaluated by comparing model predictions
with manually assigned expert sentiment labels for each analyzed news article. A direct
comparison was performed between the FinBERT model and the LLaMA3-based approach.

The results are summarized in Table| 1| which reports sentiment classification accuracy
for the three analyzed companies. For Apple Inc. (AAPL), the LLaMA3-based approach,
achieved an accuracy of 80.77%, outperforming FinBERT, which reached 67.57% agree-
ment with expert annotations. This indicates a clear advantage of the reasoning-enabled
model for sentiment interpretation in this case.

Table 1. Sentiment classification accuracy comparison between LLaMA3 and FinBERT

LLaMA3 FinBERT
Company N Accuracy (%) N Accuracy (%)
Apple Inc. (AAPL) 26 80.77 37 67.57
Bank of America (BAC) 33 75.76 36 83.33
Exxon Mobil Corp. (XOM) 42 78.57 38 60.53

For Bank of America (BAC), a different pattern was observed. While LLaMA3 achieved
an accuracy of 75.76%, FinBERT slightly outperformed it with 83.33%, suggesting that
sentiment expressed in banking-related news may be more consistently captured by domain-
specific financial language models.

In the case of Exxon Mobil Corporation (XOM), the LLaMA3-based approach again
demonstrated superior performance, achieving 78.57% accuracy compared to 60.53% ob-
tained by FinBERT.

Overall, the results presented in Table [ 1] indicate that the LLaMA3-based approach
provides more stable sentiment classification performance across different market sectors,
whereas FinBERT exhibits stronger performance only in specific, domain-consistent con-
texts. These findings suggest that reasoning-enabled language models are better suited for
handling heterogeneous and narrative-rich financial news content.

In addition to sentiment classification, the LLaMA3-based approach was evaluated with
respect to the quality of generated summaries and the correctness of its reasoning, empha-
sizing the interpretability and explanatory capabilities of the model.

Reasoning accuracy reflects how well the generated explanations justify the assigned
sentiment within the financial context of each news article, while summary accuracy mea-
sures the extent to which the automatically generated summaries capture the key informa-
tion of the original content. Both aspects were manually assessed by domain experts. The
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evaluation results, summarized in Table[2] indicate consistently high performance across
all analyzed companies. For Apple Inc. (AAPL), the model achieved particularly strong
results in both reasoning correctness and summary reliability. Comparable performance
was observed for Bank of America (BAC) and Exxon Mobil Corporation (XOM), demon-
strating that the LLLaM A-based approach consistently provides meaningful and interpretable
explanations alongside accurate summaries.

Table 2. Reasoning and summary accuracy of the LLaMA3-based approach

Reasoning Summary
Company N Accuracy (%) Accuracy (%)
Apple Inc. (AAPL) 26 88.46 100.00
Bank of America (BAC) 33 87.88 90.91
Exxon Mobil Corp. (XOM) 42 76.19 78.57

Overall, these results support the suitability of reasoning-enabled large language models
for analytical decision-support scenarios in the financial domain, where transparency and
interpretability are essential.

The temporal association between expert-labeled news sentiment and short-term stock
price movements was analyzed by examining sentiment—market alignment over a three-
day window. Specifically, sentiment was compared with categorized market returns corre-
sponding to the system execution day (summary-level alignment), as well as with returns
one and two days prior to the observed price change. The results are summarized in Table |
Bl Summary-level sentiment refers to alignment computed using the market return corre-
sponding to the system execution day, where sentiment labels of articles collected on that
day were evaluated against the categorized market movement. The temporal analysis was
conducted on the dataset corresponding to the second experimental configuration (LLaMA-
based sentiment analysis), using expert-validated sentiment labels.

Table 3. Temporal association between expert-labeled news sentiment and stock price
trends (three-class framework)

Time reference AAPL BAC XOM

Summary-level sentiment 57.69% (N=26) 42.42% (N=33) 73.81% (N=42)
Same day 59.09% (N=22) 40.74% (N=27) 60.71% (N=28)
One day before 54.55% (N=22) 52.63% (N=25) 37.93% (N=29)
Two days before 50.00% (N=18) 36.84% (N=19) 45.00% (N=20)

Note: N denotes the number of evaluated sentiment—market pairs for each company and temporal offset. N
varies due to exclusion of non-trading days without corresponding market data.

The first row (“Summary-level sentiment”) reflects alignment based on the market re-
turn corresponding to the system execution day. If the execution day fell on a non-trading
day, the most recent available trading day was used.
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LEINT3

The temporal offset analyses (“Same day”, “One day before”, and “Two days before”)
were conducted independently from the summary-level analysis. For each offset, sentiment
was compared strictly with the corresponding trading day return. If market data were un-
available for a given reference day due to market closure, the corresponding observation
was excluded from the analysis rather than artificially realigned. Overall, the results do
not indicate a consistent temporal decay effect across companies. While AAPL exhibits a
gradual decline in alignment for more distant news, BAC demonstrates a reverse tendency,
with slightly higher alignment observed two days before the price change. XOM shows
intermediate and variable behavior across temporal offsets.

To assess whether differences across temporal offsets were statistically significant, Fisher’s
exact test was applied separately for each company. Comparisons between the same-day,
one-day, and two-day offsets did not reveal statistically significant differences (p > 0.05 in
all cases). Specifically, for the same-day versus two-day comparison, the results were as
follows: AAPL: p =0.75; BAC: p =0.55; XOM: p = 0.38. These findings indicate that the
observed temporal variations should be interpreted descriptively given the limited sample
sizes.

These findings suggest that sentiment-market alignment may be sensitive to company-
specific dynamics rather than uniformly driven by temporal proximity. Larger samples and
longer observation windows would be required to more robustly assess potential temporal
effects.

The alignment between predicted news sentiment and short-term stock price movements
was evaluated for both sentiment analysis approaches within the three-class framework.
Alignment was defined as the agreement between the sentiment label (positive, neutral,
negative) and the corresponding categorized market movement. Market movement was
measured using the 24-hour return corresponding to the system execution day on which the
news articles were collected.

As shown in Table[4] model performance differs across companies. LLaMA3 achieves
higher sentiment—market alignment for XOM, while FinBERT performs slightly better for
AAPL. For BAC, the two approaches exhibit comparable performance.

Table 4. Sentiment—-market alignment comparison between LLaMA3 and FinBERT (three-
class framework)

Model AAPL BAC XOM

LLaMA3 46.15% (N=26) 39.39% (N=33) 64.29% (N=42)
FinBERT 54.15% (N=37) 38.89% (N=36) 34.21% (N=38)

To assess whether these differences were statistically significant, Fisher’s exact test
was applied separately for each company. The differences were not statistically signifi-
cant for AAPL (p > 0.05) or BAC (p > 0.05). However, for XOM the difference was
statistically significant (p ~ 0.02), indicating stronger sentiment-market alignment of the
LLaMA-based approach for this company.
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Overall, the findings suggest that sentiment—market alignment depends on company-
specific dynamics rather than on a clear superiority of one modeling approach. The results
highlight the importance of contextual and sectoral factors in financial sentiment analysis.

In this study, news articles were collected and aggregated at the daily level, considering
all items published within a 24-hour period. As a result, the analysis does not explicitly
distinguish between news released during and outside trading hours. While this approach
reflects real-world information availability, future work may explore more fine-grained tem-
poral alignment with intraday market activity.

6 Conclusions

This paper presented a multi-agent system for automated monitoring and analysis of
stock market dynamics, designed to integrate structured financial data with sentiment anal-
ysis of financial news. By combining quantitative market indicators with qualitative sig-
nals extracted from textual content, the proposed system enables systematic examination of
sentiment—market relationships in short-term trading contexts. The system architecture, im-
plemented within the CrewAl framework, demonstrates the feasibility of coordinating spe-
cialized agents to support continuous market monitoring and structured analytical reporting.
The experimental evaluation indicates that large language models provide advanced reason-
ing and summary generation capabilities, contributing to improved interpretability of finan-
cial news. However, sentiment—market alignment results vary across companies. While the
LLaMA-based approach demonstrates a statistically significant advantage for one company,
no significant differences were observed for the others. These findings suggest that model
performance depends on company-specific dynamics rather than on a consistent superiority
of a particular modeling approach.

Temporal analysis indicates that alignment patterns differ across offsets; however, sta-
tistical testing did not confirm consistent temporal decay effects within the evaluated sam-
ple. This highlights the importance of cautious interpretation when assessing short-term
sentiment—market relationships.

Despite these findings, several limitations should be acknowledged. The evaluation
was conducted on a limited number of companies and within a restricted temporal window,
which may constrain the generalizability of the results. In addition, the system relies on
a predefined set of data sources and sentiment models and does not explicitly incorporate
broader macroeconomic variables or longer-term market dependencies. Furthermore, the
statistical analysis was performed on relatively small samples, which may limit the power
to detect subtle temporal or model-specific effects. These considerations suggest that the
reported results should be interpreted as exploratory rather than definitive.

Future work will focus on extending the system to a larger number of companies and a
longer observation period in order to further examine the stability and general applicability
of the obtained results. In addition, the inclusion of additional data sources and alterna-
tive sentiment analysis models may be considered to improve the robustness of the system.
Such enhancements would contribute to further validation of the proposed approach without
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altering the core system architecture. Future work may explore finer-grained temporal anal-
ysis to better capture the relationship between the timing of news publication and market
reactions.
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