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[bookmark: _Toc213440820]Literature Review
The article by Taherdoost (2023) investigated how deep learning and neural networks can be used to enhance decision-making systems in interdisciplinary fields. The study was meant to comprehend the improvement of the accuracy, effectiveness, and flexibility of intricate decision-making by deep learning models. The author conducted a review of twenty-five papers published between 2017 and 2022 and discovered that neural networks significantly enhanced the accuracy of predictions and results in the business, healthcare, and automation fields. Nevertheless, the work also indicated some serious limitations, including the lack of interpretability and generalizability because most deep learning systems are black boxes and it is hard to defend their decisions. The main advantage of this article is its cross-domain analysis and the appeal to other disciplines to work together in order to enhance transparency and explainability of the system. However, this relied on secondary data instead of empirical testing, which restricted the extent to which it was validated. This paper confirms that although deep learning empowers decision making, trust, accountability, and human-AI cooperation presently have challenges.
Mehra (2024) in another contribution created a hybrid AI model, which combines symbolic reasoning with the deep learning process to enhance the complex decision-making process. This was aimed at addressing the interpretability issue of deep neural networks by combining them with the rule-based systems of symbolic logic. The article introduced a dual-layers architecture with neural and symbolic layers demonstrating that the new architecture in terms of precision and scalability was higher than that of models implemented based on deep learning only. Notably, the hybrid model enabled systems to model the rationale behind decisions, thus overcoming one of the most enduring flaws of AI the lack of explainability. Although these benefits are present, the research was based on the results of the simulations and did not involve large-scale testings in the real-life conditions, which reduces the applicability of the study findings. Still, the results formulated by Mehra highlight the significance of transparency and interpretability as critical to future decision-support systems, particularly in sensitive areas, such as healthcare and finance.
Jayatilake & Ganegoda (2021) studied the role that machine learning can play in healthcare decision-making. Their research examined the history of computational methods in the diagnosis of diseases, medical imaging and precision medicine. They pointed out that the growing complexity of medical data requires intelligent systems capable of identifying latent patterns and helping clinicians to diagnose and treat patients in a timely manner. The study revealed that neural networks have significantly enhanced diagnostic accuracy particularly in image based recognition exercises. Nevertheless, the primary limitation that was identified was that it is difficult to cope with the issue of algorithmic bias and data asymmetry that can result in the inequality of patient treatment. Moreover, the large dependence on high-quality labelled datasets limits the extension of such models to larger medical situations. The strength of the paper is that it is centered on real-world healthcare application, and it demonstrates how the medical field of decision-making has become highly reliant on deep learning and data-driven analysis.
Ali et al. (2023) also made another important contribution by examining how machine learning and multi-criteria decision-making (MCDM) procedures can be integrated to create intelligent decision support systems (IDSS). The study has surveyed the use of these systems in the businesses, ICT and industrial sphere with particular focus on how MCDM paradigms can contribute to the rationality of decisions made in a complicated setting. The authors discovered that when multiplied with MCDM methods, the use of ML algorithms facilitates the more efficient processing of the multidimensional data and enables the decision-makers to be able to evaluate different alternatives in a systematic manner. The paper has its strong points in the depth of the analysis and synthesizing a variety of approaches to intelligent systems. Yet, it does not have an empirical substantiation and is more oriented at the synthesis of the concepts. The authors recommended developing cheaper, data-efficient, and IDSS solutions in future that are capable of combining real-time learning and adaptive feedback systems to enhance the reliability of the decisions.
In the paper by Mohamed (2023) a survey on how to empower organizational decision-making with the help of deep learning techniques was described in a comprehensive manner. It analyzed different applications in different industries, and connected deep learning-based decision models to national plans like the Egyptian vision 2030. The study highlighted the transformational aspect of deep learning in developing data-driven governance and strategic management and allowing organizations to draw conclusions about the large data sets to make more informed plans. The advantage of the study is its contextual analysis of the organizational intelligence, as well as, its relation between AI technologies and sustainable development strategies. Nonetheless, it was still to a great extent conceptual and not experimentally validated or quantified. In spite of this drawback, it has offered a vital insight into how deep learning could enable both public and private organizations to have smarter and evidence-based systems of decision-making.
Finally, Mehra (2021) reviewed the quantification of uncertainty in deep neural networks, and the author concentrates on its ability to improve safety and reliability of autonomous decision-making systems. The review examined a few UQ techniques, including Bayesian neural networks, Monte Carlo dropout, ensemble techniques, and Gaussian processes, to determine their role in predictor reliability. The experiment showed that UQ application enhances confidence estimation, and AI-based systems become more reliable in the areas of high risk such as robotics and autonomous driving, as well as medical diagnosis. However, the paper has also observed a number of limitations such as the complexity of computation, scaling and the difficulties of interpreting the model. It has its advantage in considering a critical but under-researched issue of deep learning reliability, which is uncertainty. It concluded that moving forward, the research needs to consider methods of incorporating effective and explainable UQ mechanisms in the AI development cycle to attain a strong and transparent decision-making system.
These six studies synthesized tell us that there are some convergent themes. It is universally accepted that deep learning has considerably increased the precision and the effectiveness of the decision-making systems in many areas. Nonetheless, the issues of interpretability, transparency, and ethical reliability are still ongoing. Whereas Mehra (2024) and Taherdoost (2023) concentrate on explainability as a way to implement deep models, Jayatilak and Ganegoda (2021) emphasize the practical problem of data quality and bias. According to Ali et al. (2023) and Mohamed (2023), the overall incorporation of AI into organizational and strategic environments should also be considered, and improvements in decision-making should be consistent with the needs of the institution. These works combined indicate that the future of decision-making systems must be made technical, interpretable, ethically responsible, and should work across disciplines.
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	Author(s)
	Year
	Methodology
	Key Findings
	Weaknesses

	Taherdoost
	2023
	Literature review (25 studies)
	Deep learning improves accuracy but lacks interpretability
	No empirical validation

	Mehra
	2024
	Hybrid model (symbolic + deep learning)
	Enhanced precision and explainability in complex decisions
	Limited real-world testing

	Jayatilake & Ganegoda
	2021
	Review of healthcare ML systems
	Improved diagnostics and precision medicine
	Data imbalance, algorithmic bias

	Ali et al.
	2023
	Systematic review of IDSS
	Integration of ML & MCDM enhances decision reliability
	Conceptual, not empirical

	Mohamed
	2023
	Survey of deep learning in organizations
	DL empowers organizational decision-making and strategy
	Lack of quantitative testing

	Mehra
	2021
	Review of UQ techniques in DNNs
	Improves safety and reliability in autonomous systems
	Computational complexity
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