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Abstract: Financial markets provide high return potential but also expose traders, particularly beginners,
to significant risk due to the absence of structured platforms for validating trading strategies before live
deployment. Many novice traders depend on unverified tips and emotional decision-making, often leading
to substantial losses. This paper proposes a web-based back-tested technical strategy simulator that
enables risk-free, systematic evaluation of trading strategies using historical market data. The system
integrates financial analytics with full-stack web technologies to support strategy testing across multiple
asset classes, including equities, cryptocurrencies, forex, and commodities. Trend-following approaches
based on Exponential Moving Average (EMA) crossovers and the Supertrend indicator are implemented
to generate trading signals over the charts. Multi-timeframe analysis is incorporated to capture broader
market trends while accounting for short-term price fluctuations and pullbacks. A structured back-testing
framework simulates trade execution and evaluates performance using metrics such as win rate, total
trades, net returns, and drawdown. Additionally, sentiment analysis is incorporated to complement
technical indicators by providing fundamental market insights. Experimental results demonstrate that
systematic technical back-testing along with sentiment analysis improves strategy reliability, reduces
emotional bias, and supports disciplined, data-driven decision-making for traders.

Index Terms - Algorithmic Trading, Back-testing, Supertrend Indicator, Exponential Moving Average
(EMA), Technical Analysis, Trading Simulator

. INTRODUCTION

Financial markets have seen more traders utilize algorithmic and rule-based exchanging techniques. This
drift is driven by the expanding get to verifiable showcase information and computing apparatuses. In this
area, Back-testing is an important strategy. It permits dealers and analysts to test exchanging procedures
on past cost information some time recently they utilize them in genuine advertise conditions [6][1]. By
recreating exchanges from the past, back-testing makes a difference evaluate a strategy’s benefit, hazard
introduction, and quality over distinctive showcase circumstances [7].

Technical pointers like the Exponential Moving Normal (EMA), Supertrend, MACD, and RSI are among
the most well known apparatuses for producing efficient purchase and offer signals in money related
markets [14].Actually, research has also shown that relying on a single parameter is not very reliable. Most
traders prefer to use a combination of parameters because that has more consistent and practical
implications. In a highly volatile markets strategies based on EMA crossover have more effect compared
to holding stocks for the long term. This is more true for Indian markets because the price fluctuations are
quite unpredictable[14]. The Supertrend indicator, shows win rates around 61%. Its Sharpe ratio is also
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around 0.82 for NSE stocks. This is one of the main reasons that most traders prefer using this for trading
purposes.
Despite its significance, being back-testing platforms have shown several walls to entry for new dealers.
This includes the need for advanced programming chops, high subscription freights, and the use of a black
box approach, which is not fluently interpretable[7][15].This may affect in the understanding of
performance criteria but not the perceptivity into the opinions that are being made.
In parallel, market sentiment, based on financial news and information, has also been identified as a
significant factor in determining the movements of assets. Research has demonstrated that using concepts
such as both sentiment analysis and technical analysis will ensure a wider view of the market's movement,
thus improving the performance of the trade. There are various tools which can be used for technical
analysis as well as sentiment analysis. However, no such tool is available which can be used for the
application of both concepts. Thus, a gap is created in this field.
In order to solve the issues which are identified, this paper proposes a concept of a web-based platform
which can be used for the combination of technical strategy evaluation and sentiment analysis. This
platform can be used by the user for back-testing their trading strategies, such as Exponential Moving
Average Crossover and Supertrend, using historical stock prices and cryptocurrency prices. Other than
this, this platform can also be utilized for the incorporation of a feature of sentiment analysis that can be
utilized for the analysis of market news through natural language processing.
The major contributions of the work are as follows:
1. Implementation of a back-test tool that allows for the back-testing of different markets in the
financial domain.
2. Implementation of the explainable trade analysis tool in order to justify the buy and sell signals
generated by the technical indicators.
3. Implementation of the sentiment analysis tool that makes use of the news articles in order to
analyse the sentiment of the market.
4. Implementation of the learning tool that provides a learning experience for the user in order to
enhance their knowledge in the field of trading.
The Back-test Pro tool helps in filling the knowledge gap between theoretical knowledge and practical
knowledge in the domain of finance.

Il. RELATED WORK

Stock market analysis and trading strategy development have been widely studied in recent years with
the aim of improving investment decision-making and market prediction. VVarious approaches have been
proposed to analyse historical market behavior and evaluate trading performance using computational
techniques and analytical frameworks [8][16][17]. These studies attempt to enhance the reliability of
trading strategies by systematically examining market trends[18], price movements, and different
strategy evaluation methods.

Many research works also investigate how structured evaluation methods can be applied to assess the
effectiveness of trading approaches under different market conditions. By analysing historical datasets
and applying systematic testing procedures, these studies aim to identify patterns that may support better
trading decisions. Such research contributes to the development of more organized and data-driven
methods for studying market behaviour and strategy performance .In addition to analytical approaches,
several studies focus on building systems and tools that support strategy testing and performance
evaluation using historical data. Several studies have evaluated the effectiveness of technical indicators
such as RSI, MACD, EMA and VWAP in algorithmic trading strategies [11].Such efforts contribute to
better understanding of how different trading strategies behave under varying market conditions and
provide useful insights for traders and researchers. The following table presents a summary of selected
research works in this domain along with their methodologies, advantages, and key limitations
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SrNo Title, Author, Year Methodology Advantage Disadvantage
1 EMA Crossover on Indian | EMA crossover | Outperforme | Stock-
Stocks, Kantaria & Tanna, 2022 | back-testing on | d buy-hold; | dependent
[3] NIFTY-50 effective in | results; ignores
(2016-2021). volatility. costs/slippage.
2 Indicators for NIFTY Options, | RSI, MACD, | Practical Limited dataset;
Patil & Gala, 2022 [4] EMA, BB, | indicator no adaptive
VWAP, OBV | combination | learning.
back-testing. S
3 Web  Back-testing  System, | Web-based Easy testing; | Back-testing
Sarasa-Cabezuelo, 2023 [7] event-driven visualization | only; scalability
back-testing tools. limits.
platform.
4 Multi-Indicator Intraday Trading, | Multi-indicator | Reduced Overfitting risk;
Mengshetti et al., 2024 [11] strategy  (RSI, | false signals; | limited market
VWAP, high win rate | scope.
MACD, EMA).
5 Market Cycle Analysis (NIFTY | Time-series + | Clear cycle- | Only NIFTY-
50), Gala & Patil, 2025 [12] technical based 50; ignores
indicators. analysis. macro factors.
6 RSI-EMA-Supertrend Study, | RSI, Improved Few  signals;
Sharma & Bahly, 2025 [14] EMA/SMA, risk-adjusted | static
Supertrend returns. parameters.
back-testing.

I11. CHALLENGES AND EXISTING SYSTEM

A. Existing Systems:

The current landscape of back-testing and algorithmic trading is dominated by two primary types of

platforms:

e Traditional Frameworks: Include quantitative trading libraries and proprietary software that offer

high-level analytical capabilities and performance optimization but typically require significant
programming expertise from users [7].

Segmented Analytical Tools: Many existing web-based platforms offer technical analysis charting
and indicators or sentiment dashboards with news-based insights, but these are typically provided
as standalone features rather than integrated workflows.

Strategy-Specific Implementations: Most current systems focus on strategy-specific
implementations centered on trend detection and signal generation using popular technical
indicators like Moving Averages, RSI, and Supertrend [14][3].
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B. Challenges in Existing Systems

Fig. 1. Traditional Existing model limitations

The document identifies several critical barriers and limitations in the current systems that hinder their
effectiveness for a broader audience:

e High Complexity and Technical Barriers: Many traditional back-testing frameworks require
substantial programming expertise and deep domain knowledge, making them inaccessible to
beginner and intermediate traders [7][15].

e Prohibitive Costs: A significant number of existing platforms impose high subscription fees,
creating a financial barrier to entry for novice users.

e Lack of Interpretability ("Black-Box" Nature): Current systems often operate as "black boxes,"
where users can see performance metrics (like win rates) but cannot understand the underlying
logic or "why" behind specific buy and sell decisions[7][15]. This lack of interpretability limits the
educational value of back-testing and can encourage improper strategy deployment based on
superficial metric analysis alone.

e Lack of Integration: There is a notable absence of unified frameworks that combine technical
signal analysis with news-driven sentiment analysis. Most platforms provide these as independent,
disconnected insights despite research demonstrating that integrating both quantitative and
qualitative signals improves overall decision-making quality [13].

e Insufficient Educational Support: Existing tools focus primarily on execution and numerical
optimization rather than providing an environment for learning and financial education [7].

e Limited Contextual Insights: Because existing systems often lack explainable mechanisms, users
struggle to connect technical signals with broader market behaviors or news-driven events

Most existing implementations apply static indicator parameters without adaptive tuning mechanisms.
Research has firmly established that standard default parameters for MACD and RSI consistently
underperform buy-and-hold strategies on Indian equity markets, and that parameter optimization is
essential for achieving profitability [1][14]. Platforms that do not support parameter customization
therefore constrain users to suboptimal configurations by design.

The primary gap identified across these limitations is the lack of a transparent, integrated, and educational
platform. Current systems fail to bridge the divide between complex algorithmic concepts and practical,
explainable learning. This leads to a situation where users may deploy strategies without fully
understanding their behavior or the risk exposure involved.

1VV. PROPOSED METHODOLOGY AND SYSTEM

The proposed system, Back-test Pro, is designed as a modular, web-based platform that integrates
technical back-testing, sentiment analysis, and educational support within a unified architecture. The
system follows a client-server model, where the frontend is responsible for user interaction and
visualization, while the backend handles data retrieval, strategy computation, and analytical processing.
This separation of concerns ensures scalability, maintainability, and efficient data handling.
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Fig. 2. Proposed Back-testing Model

A. Overall System Architecture:
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The architecture consists of three primary layers: the presentation layer, the application layer, and the data
layer. The presentation layer is implemented as a single-page web application that allows users to
authenticate, configure back-testing parameters, and visualize analytical results. The application layer
exposes RESTful APIs that process user requests, execute trading strategies, and perform sentiment
analysis. The data layer manages market data retrieval, user credentials, and intermediate analytical

results.

User authentication is handled through a secure registration and login mechanism. User credentials are
stored in a local relational database, with passwords encrypted using cryptographic hashing techniques.
Upon successful authentication, users gain access to the back-testing and sentiment analysis modules.
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Fig 3. System Architecture of Back-testing Methodology

The back-testing module enables users to evaluate trading strategies on historical market data for both
stock and cryptocurrency markets, consistent with the accessible platform design principles established in
prior research [7][15]. Users specify parameters such as asset symbol, time interval, and strategy
configuration. The backend retrieves historical OHLCV data from external financial data providers, with

a fallback mechanism ensuring continuity of data access.

[JCRT2604433 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ d655


http://www.ijcrt.org/

www.ijcrt.org © 2026 IJCRT | Volume 14, Issue 4 April 2026 | ISSN: 2320-2882

Two technical strategies are implemented within the system:

1. Exponential Moving Average (EMA) Crossover Strategy:
This strategy computes short-term and long-term exponential moving averages on historical price
data. A buy signal is generated when the short-term EMA crosses above the long-term EMA,
indicating a potential upward trend. Conversely, a sell signal is generated when the short-term
EMA crosses below the long-term EMA.

2. Supertrend Strategy:
The Supertrend indicator is a volatility-based strategy derived using the Average True Range
(ATR). It dynamically adjusts support and resistance levels based on market volatility. Trade
signals are generated when the asset price crosses the Supertrend line, signaling potential trend
reversals.

Once signals are generated, the system pairs buy and sell signals to form completed trades. Performance
metrics such as total number of trades, win—loss ratio, win rate, and compounded returns are calculated to
evaluate strategy effectiveness.

B. Sentiment Analysis Methodology

In addition to technical analysis, the system incorporates a sentiment analysis module that evaluates
market-related news. Financial news headlines are fetched dynamically based on user queries. A lexicon-
based sentiment analysis approach is applied to classify news headlines into positive, negative, or neutral
categories. The aggregated sentiment distribution is presented to the user alongside clickable news
sources, enabling qualitative assessment of market sentiment.

C. Mathematical Formulation of Trading Strategies:

1) Exponential Moving Average (EMA):

The Exponential Moving Average assigns higher weights to recent prices, enabling faster responsiveness
to market changes. The EMA at time ( t) is defined as

EMA Formula:
EMA;=a -Pi+(1—a) -EMA;_4 (1.2

Where:
e P.represents the closing price at time t
e «ais the smoothing factor given by:

2
=— 1.2
TN (12)
e Ndenotes the look-back period
EMA Crossover Rule:
e Generate a Buy signal when:
EMAshort > EMAlong (13)

o Generate a Sell signal when:
EMAshort < EMAlong (1-4)
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2) Supertrend Indicator:

The Supertrend indicator is derived using the Average True Range (ATR), which measures market

volatility. The True Range (TR) is calculated as:

True Range (TR):
TRt = maX(Ht - Lt’ | Ht - Ct—l I ) I Lt - Ct—l I)

Where:

e H, L, and C,represent the high, low, and closing prices, respectively.

Average True Range (ATR):

n
1
ATR, = ;Z TR, (2.2
i=1

Supertrend Bands Calculation:
e Upper Band:

He + Ly iy
UpperBand = > + Multiplier X ATR;
e Lower Band:
He + Ly . 8
LowerBand = — Multiplier X ATR;

Supertrend Signal Rule:

e A Buy signal is generated when the closing price crosses above the Supertrend line.
e A Sell signal is generated when the closing price crosses below the Supertrend line.

D. Algorithmic Representation
Algorithm 1: EMA Crossover Back-testing

2.1)

(2.3)

(2.4)

Input: Historical price data, EMA _short,

Output: Buy/Sell signals and performance metrics
1. Retrieve historical OHLCV data.

2. Compute EMA short and EMA _long.

3. For each time step:

EMA _long

o If EMA short(t) > EMA _long(t) and no open position exists, generate Buy signal.
o If EMA short(t) < EMA_long(t) and an open position exists, generate Sell signal.

4. Pair Buy-Sell signals to form trades.
5. Compute trade-level and cumulative performance metrics.

Algorithm 2: Supertrend-Based Back-testing
Input: Historical price data, ATR
Output: Buy/Sell signals and performance metrics
1. Calculate True Range and ATR.
2. Compute upper and lower Supertrend bands.
3. For each time step:
o If price crosses above Supertrend line, generate Buy signal.
o If price crosses below Supertrend line, generate Sell signal.
4. Evaluate completed trades and summarize results.

period,

multiplier
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E. Implementation of the Project :

Lumina Trade

Backtested Technical Strategy Simulator using EMA & Supertrend

Login

Practice strategies.
Understand signals.
Export insights.

Fig. 4. User authentication interface

Backtesting

P—

Fig. 6. Portfolio performance and trade summary
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Backtest Pro

Sentiment

Backtest Pro
¥ Backesting « Learming

Learn
f

Backtest Pro

About Backtest Pro
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Fig. 9. Back-test Pro platform overview page

V. RESULT AND ANALYSIS

The experimental evaluation shows that the proposed system effectively handles historical strategy
simulation and sentiment-based market analysis in a unified setting. The EMA crossover and Supertrend
strategies generated trading signals successfully across various market conditions and timeframes. A
visual review of candlestick charts with indicator overlays confirmed that the signals matched expected
technical patterns. This was especially true during trending market phases and agreed with the behavior
of indicators noted in previous studies [14][3].
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The computed performance metrics gave users a clear summary of strategy effectiveness. The win rate
and cumulative return metrics varied based on selected parameters and market conditions. This highlights
the importance of tuning parameters and selecting the right strategy. It also matches findings from multiple
studies showing that indicator performance is very sensitive to parameter settings and market context
[1][14][6]. The trade analysis feature improved clarity by explaining the reasoning behind each trade
decision. This directly addresses the lack of clarity identified as a major gap in existing back-testing
systems [7][15].

The sentiment analysis module worked well with technical results by providing insights from financial
news. Aggregated sentiment distributions helped users quickly assess the current market outlook, while
access to individual news articles allowed for deeper exploration. This integration supports informed
decision-making by combining quantitative technical signals with qualitative sentiment indicators.
Overall, the results indicate that Back-test Pro offers a balanced mix of analytical rigor, transparency, and
usability. Unlike traditional back-testing tools that focus only on numerical outputs [7], the proposed
system emphasizes clarity and learning, making it especially suitable for educational and exploratory use
cases.

V1. CONCLUSION AND FUTURE SCOPE

This paper introduced Back-test Pro, a web-based platform that makes it easier to evaluate algorithmic
trading strategies. The platform combines back-testing with sentiment analysis and educational support,
making it more user-friendly for beginners. Users can simulate popular technical strategies on historical
market data, visualize the results interactively, and grasp the reasoning behind the trade signals generated.
The mix of technical indicator-based back-testing and news-driven sentiment analysis offers a broader
view of market behavior. Including explainable trade analysis and built-in learning resources tackles key
shortcomings of existing tools, especially their lack of transparency and accessibility. Experimental
evaluation shows that the system effectively supports both the analytical assessment and understanding of
trading strategies.

Future improvements to the platform may involve adding more technical and machine learning-based
trading strategies, enabling portfolio-level back-testing, and incorporating real-time market data.
Expanding sentiment analysis to cover social media sources and using advanced natural language
processing models could provide even better market insights. Additionally, cloud-based deployment and
scalability improvements may allow for wider use and support for large-scale testing
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