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Executive Summary

ChatGPT and advanced large language models (LLMs) are rapidly transforming how research is conducted and
synthesized. New “deep research” features in ChatGPT enable users to automate complex, multi-step research tasks
by having the Al retrieve, analyze, and integrate information from multiple sources. OpenAl’s Deep Research capability,
for example, can independently search hundreds of documents and generate a comprehensive report within minutes —
performing work that might take a human hours or days ("' openai.com). ChatGPT already enjoys massive adoption
(~700 M weekly users by mid-2025, sending ~18 B messages/week) (! digitaldiscite.com) (! opentools.ai), including
millions of science and engineering queries. Early studies show ChatGPT-based agents dramatically reduce researcher
workload (often by 60-65% in structured tasks (! link.springer.com)) and match or exceed human-level performance on
many routine queries. However, they also carry significant challenges: high hallucination rates (on the order of 90% in
complex literature-synthesis tasks (°! link.springer.com)), brittle handling of nuanced interpretation (precision can drop
below 5% (©°! link.springer.com)), and opaque sourcing (many LLM citations are unverified or fictitious (*°/ vaww.mdpi.com)
(""www.mdpi.com)). Credible research assistants require careful guardrails: retrieval-augmented methods to ground
answers (! time.com), fact-checking, human oversight, and explicit citation of original sources whenever possible. This
report deeply examines ChatGPT-driven “deep research”, covering its techniques (retrieval-augmented generation,
chain-of-thought, agent tools), practical use cases (literature review, data analysis, competitive intelligence), performance
data and benchmarks, as well as ethical and future implications. Drawing on user studies, academic analyses, and expert
commentary, we document how ChatGPT speeds up research across domains (from finance to biology to mathematics)
while emphasizing that it should augment — not replace — human scholars. Ultimately, Al-powered research tools herald a
new era of productivity, but require rigorous evaluation and transparent practices to ensure validity, trust, and integrity of
knowledge outputs.

Introduction and Background

The past decade has witnessed unprecedented advances in artificial intelligence, particularly in natural language
processing. The release of OpenAl’'s ChatGPT (based on the GPT-3.5 model) in late 2022 marked a turning point: for the
first time, conversational Al proved adept at generating coherent, context-rich text across virtually any topic. Subsequent
model releases (GPT-4 in March 2023, GPT-40/5 in 2024, and anticipated GPT-5.x models by 2026) have pushed
capabilities even further (") openai.com) (%! link.springer.com). These models have rapidly become integral to research
workflows. Surveys and usage analyses show that ChatGPT is no longer a niche novelty — by mid-2025 it had ~700
million weekly users worldwide, exchanging roughly 18 billion messages per week (! digitaldiscite.com) (°!
opentools.ai). Notably, millions of those users (=1.3 M) and messages (=8.4 M/week) are devoted to scientific,

10]

mathematical, and technical queries (*°! www.techradar.com) () opentools.ai). In fact, OpenAl reports that ChatGPT usage

in science and math grew by 50% over 2024 (1'% yyww.techradar.com).

Unlike a traditional search engine that returns links, ChatGPT provides natural-language answers synthesizing
information. It was initially powered by pre-2021 data only, which limited its ability to fetch up-to-date facts. Over time,
OpenAl and others have integrated retrieval-augmented generation (RAG) techniques (' time.com): connecting LLMs
to web browsers, knowledge bases, and plugins. For example, from late 2023 onward ChatGPT has supported custom
plugins and a web browser mode to fetch current data. Many tech firms followed suit: Google introduced Gemini Deep
Research (Dec 2024) and Perplexity Al launched its own “deep research” assistant (Feb 2025) ("“*) pme.ncbi.nim.nih.gov).
By early 2025 OpenAl formalized a built-in “Deep Research” agent inside ChatGPT (! openai.com). The Journal of the
Chinese Medical Association notes that as of Feb 2025, “major Al companies” had all rolled out equivalent deep-research
features (“Gemini Deep Research”, OpenAl Deep Research, Perplexity's Deep Research, Grok 3's DeepSearch) (')

pmc.ncbi.nim.nih.gov).
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Definitions: In this report “deep research” refers to LLM-powered workflows where the Al (often via an agentic or multi-
tool approach) autonomously searches, retrieves, reasons about, and synthesizes information from multiple sources to
produce a report or analysis. This contrasts with simple Q&A: deep research involves multi-step planning, iterative
searching, and citing sources. It builds directly on concepts like retrieval-augmented generation (RAG) (\°! time.com),
where an LLM dynamically fetches strings from external texts (websites, databases, PDFs) and integrates them with its
own generation. This method greatly reduces “hallucinations” and stale knowledge, since the model is not relying solely
on fixed training data.

From a historical perspective, this surge in Al tools for knowledge work follows decades of progress in NLP and
information retrieval. The RAG approach itself dates back to studies in the early 2020s (Patrick Lewis et al., 2020)
showing that combining retrieval with language generation drastically improves factual accuracy (! time.com). By 2024—
26, as LLMs attained more advanced “chain-of-thought” and reasoning capabilities, researchers began to apply them to
entire research pipelines: automated literature search, filtering, summarization, and hypothesis generation. Early
experiments (e.g. Alshami et al., 2023 (*?! www.mdpi.com); Adel & Alani, 2025 (*°! link springer.com)) have already
demonstrated both the promise and pitfalls of ChatGPT-driven systematic reviews. Indeed, the research community is
actively exploring how generative Al can “plan, research, and synthesize complex questions into a documented report”
(**! openai.com). Our discussion below covers these developments in detail: how ChatGPT’s deep research features
work, what they can achieve, and how they reshape the landscape of knowledge work.

ChatGPT’s “Deep Research” Functionality

OpenAl has formalized a “Deep Research” feature inside ChatGPT to automate complex information-gathering tasks ("
openai.com). When a user selects “Deep Research” in ChatGPT'’s interface, the model (using an advanced O3-based

agent) proceeds through several stages:

« Query Clarification: After receiving a user’s prompt or research question, the agent may ask follow-up questions to
clarify the scope and objectives. For example, it might query whether the user needs data comparisons, historical

context, or stakeholder perspectives.

« Data Retrieval: The agent autonomously issues search queries to the web or connected sources. Unlike static
retrieval, this is a multi-step exploration. It can plan a search strategy, modify queries (even performing Boolean
expansion or synonyms), and navigate between sources. The J. Chinese Med. Assoc. article describes how a deep-
research agent (Grok3's DeepSearch) “speculated about the meaning of the question... decided to find the most
recent research... [then] expand the search scope to entire Internet” (> pmc.nchi.nim.nih.gov). It could switch from
Google Scholar to PubMed to capture biomedical literature, iterating until relevant results are found (\*°

pmc.ncbi.nim.nih.gov).

« Content Analysis and Summarization: Once relevant papers or data are retrieved, the agent ingests and analyzes
their content. It can read abstracts, tables, figures, and even full-text paragraphs to extract key findings. Techniques
like chain-of-thought reasoning allow it to break down complex information: for instance, summarizing sample
sizes, methods, results in a structured manner. In the Grok3 example, the Al “broke down complex problems into
structured steps” and summarized each paper’s findings, then compiled an integrated narrative (!

pmc.ncbi.nim.nih.gov) (ll” pmc.ncbi.nim.nih.gov).

« Report Generation: Finally, the agent compiles all insights into a coherent report or presentation. This report may
include sections (introduction, background, key findings), bullet points, charts or tables if tools are available, and
importantly, citations for evidence. OpenAl states that Deep Research can “find, analyze, and synthesize hundreds
of online sources to create a comprehensive report at the level of a research analyst” (“81 openai.com). In practice,
the output often reads like a mini-review article or executive summary, with each claim backed by footnoted
references.
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In sum, ChatGPT’s Deep Research mode implements an agentic multi-step workflow: it is effectively a research
assistant that can self-prompt, query databases, synthesize information, and produce reports. OpenAl’s launch post
emphasizes this autonomy: “Deep research is OpenAl’s next agent that can do work for you independently... it finds,
analyzes, and synthesizes hundreds of online sources” (' openai.com). The agent is powered by a specialized O3 model
optimized for web browsing and data analysis, with built-in reasoning and planning. Users simply pose a high-level
question and the system handles the rest, notifying them when the compiled report is ready (which may take several
minutes of processing (*”' openai.com)).

This functionality represents a leap from earlier ChatGPT usage. Standard ChatGPT (without browsing) had no direct
way to gather fresh data; it could only recall from preexisting training content. The Deep Research agent, by contrast,
leverages real-time search and connected tools. It can incorporate up-to-date statistics, recent studies, and even
proprietary datasets via approved connectors. The user has control: they specify which sources or URLs the agent may
query, or else allow open web search. The interface also lets users guide the focus (for example, emphasizing
quantitative analysis, or legally verified databases). As OpenAl notes, Deep Research works “with authenticated sources,
approved URLS, and apps” to produce “more credible, actionable reports” (*°/ chatgpt.com). In practice, this means the
agent can be restricted to high-quality sources (e.g. PubMed, official statistics, subscription databases) to improve
trustworthiness.

Overall, ChatGPT's deep research feature brings real-time information retrieval, multi-source integration, and
structured reasoning together. It can take on tasks such as benchmarking industry data across regions (as in the retail
banking example on ChatGPT’s feature page (I°*! chatgpt.com)) or conducting an academic literature review (as
demonstrated in tech-learning user reports and the biomedical use-case below). Yet by virtue of being Al-driven, it also
inherits LLM limitations: it may hallucinate facts, misinterpret context, or prioritize certain sources. We will examine these
strengths and weaknesses in the following sections, but first let us review how such Al research tools compare to
traditional search engines.

Search Engines vs. ChatGPT as Research Tools

Traditional search engines like Google return links and snippets, leaving it to the user to click through, read, and piece
together information. ChatGPT instead delivers a synthesized answer in conversational prose. The table below highlights
key differences:

Feature Google Search ChatGPT (Deep Research mode)
. : s (22 digitaldi ! [22] §igi i
Output List of links with snippet previews (-~ digitaldiscite.com, Full synthesized answers and reports (~~ digitaldiscite.com)
Speed . - 123] 44 . . . . [23] Hiri f
pee Fast query response, slower reading and synthesis ( d|g|taldlscne.com> Instant summary generation once data is retrieved ( dlgltal(ﬂscne.com)
Interaction Each query independent (no memory) Contextual, can ask follow-ups in same session
18 .
Citations Provides direct links to sources Provides inline citations/footnotes (in deep mode) (”“] openai.comy
Depth of Analysis Guided entirely by user’s own research and reading Al autonomously analyzes and condenses multiple sources

As this comparison shows, ChatGPT (especially in Deep Research mode) acts like an automated researcher rather than
a mere search tool. It can follow threads of inquiry, cross-reference facts, and keep the user in a single conversational
interface. For example, instead of a Google query that returns ten links about “COVID-19 vaccine efficacy,” a Deep
Research ask could produce a paragraph summarizing efficacy rates from the latest studies (citing WHO or CDC) along
with a side-by-side comparison table of different vaccines (if the user asks for it).

The advantage is speed and synthesis: ChatGPT can accelerate background reading by immediately pointing out key
facts and references. According to a user guide, ChatGPT can “turn 20-page papers into 3-bullet insights” and eliminate
the tedium of scanning links (*“! digitaldiscite.com). This is hugely beneficial in data-dense domains: rather than
individually reading a dozen academic abstracts, a researcher might simply instruct ChatGPT to summarize them.
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However, this power comes with caveats. ChatGPT's lower error profile on common topics (e.g. up to ~80-90% accuracy
in structured tasks (1*°! link.springer.com)) contrasts with a lack of rigorous source transparency in basic mode: by
default it will answer without listing sources (*?! digitaldiscite.com). Deep Research mode attempts to fix this by citing
evidence, but the quality of those citations can vary (discussed below). In contrast, Google’s lack of synthesis is balanced
by complete transparency — every fact has a clickable link for verification.

Table: ChatGPT vs Google (ChatGPT outputs a synthesized answer, Google returns link snippets (°“! digitaldiscite.com)):

Feature Google Search ChatGPT (Deep Research)

Output Links&snippsls([zz] digitaldiscite.com) Synthesized narrative ([22] digitaldiscite.com
Speed Fast search, slower reading (LZBJ digitaldiscite.com) Instant summary generation (LZBJ digitaldiscite.com)
Citations Direct link references Cited as foolnoles (\ 18] openai.comy

Interaction New query each time supercedes past context Retains context, follow-ups possible

Depth User must collate info Al collates info across sources

In practice, many researchers use both approaches in tandem: preliminary background research might use Google
Scholar or specialized databases for exhaustive search, while ChatGPT provides quick synthesis and hypothesis
generation. But it is clear that ChatGPT greatly boosts efficiency as a research accelerator — a sentiment echoed by

26]

experts who warn, however, that it cannot replace rigorous validation (“°! digitaldiscite.com) (/) pme.nehi.nim.nih.gov) (see

Implications section).

Mechanisms: Retrieval-Augmented Generation
and Reasoning

At the heart of ChatGPT’s deep research capabilities lies Retrieval-Augmented Generation (RAG) (°! time.com). RAG
systems combine a traditional language model with an external knowledge retrieval component. Patrick Lewis et al.
(2020) first introduced the idea that an Al could use “external texts” (e.g., documents or databases) at query time to find
facts, thereby extending beyond its fixed training data (' time.com). OpenAl and others have since implemented such
systems: in ChatGPT'’s case, the Deep Research agent effectively performs RAG by browsing web content, querying
company datasets, or using plugins like ArxivGPT or AskYourPDF.

The RAG approach has two critical benefits for research: recencylup-to-dateness and accuracy. By fetching real-time
data, the model can cite the latest research or statistics. For instance, a ChatGPT deep research query on electric vehicle
adoption in 2026 could incorporate data from the most recent industry reports. Similarly, domain-specific tools like
ScholarGPT (2024) and DeepSeek R1 (2025) emphasize connecting to academic databases (PubMed, arXiv, etc.) (!
www.mdpi.com). According to Spennemann (2025), ScholarGPT “claims to enhance research with 200M+ resources...
Access Google Scholar, PubMed, arXiv... effortlessly” (1*°! www.mdpi.com). In contrast, a vanilla LLM without retrieval
would only know about papers up to 2021 (its training cutoff), severely limiting research utility.

Retrieval also serves as fact-checking against the model’s internal “hallucinations”. Because the model can quote direct
snippets from source texts, it can provide verifiable citations. In practice, Deep Research mode lists sources for each
claim. However, caution is needed: studies show that LLMs sometimes “hallucinate” plausible but false references.
Spennemann (2025) found that “a large percentage [of ChatGPT's references] proved to be fictitious,” and that genuine
references were often gleaned indirectly from Wikipedia rather than true comprehension (‘° vww.mdpi.com) ('
www.mdpi.com). Therefore, even RAG outputs require human verification of citations.

Beyond retrieval, ChatGPT's underlying model uses advanced reasoning techniques. Modern GPT versions support
complex chain-of-thought (CoT) reasoning, breaking big questions into subparts. The PMC article on biomedical
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“DeepSearch” observed a clearly outlined reasoning process: the Al “displayed a structured eight-step process: thinking,
clarifying the request, analyzing search results, expanding the search scope, combining sources, refining selection...
finalizing the paper list” (“°! pmc.ncbi.nim.nih.gov). This mirrors human literature search strategies (e.g. start broad, then
narrow focus). By using “Chain-of-Thought” prompting internally, the model systematically tackles each subproblem.

Importantly, models can also verify their own outputs. The TechRadar report mentions that GPT-5.2 “sustain [s] long
reasoning chains, check [s] their own work, and operate [s] with formal proof systems” in mathematics (°°)
www.techradar.com). For example, advanced models achieved gold-level results on the 2025 IMO and even proposed
solutions to open math problems (later confirmed by experts) (°°) vwww.techradar.com). These self-checking abilities
translate to research use: the Al can attempt internal consistency checks or compare multiple sources before finalizing an
answer.

In summary, ChatGPT’s deep research agent is powered by RAG (external retrieval) plus sophisticated reasoning. It
leverages web and database search to gather evidence, then applies its language model to analyze and synthesize that
evidence. This hybrid approach is key to its promise as a research assistant: by “combining deep thinking and deep
search” it can deliver thorough results while citing peer-reviewed sources (°”) pme.nchi.nim.nin.gov). In effect, the model
embodies the entire research pipeline — from query expansion to data synthesis — albeit with current limitations that we
will now examine.

Data Analysis of ChatGPT for Research

Understanding ChatGPT's capabilities scientifically requires examining both usage data and performance benchmarks.
On the usage side, OpenAl and independent analyses report staggering adoption: by mid-2025, ~700 million people
globally used ChatGPT weekly, exchanging an average of 18 billion messages per week, many for research-related
queries (° opentools.ai) (7! digitaldiscite.com). Around 1.3 million users per week focus on advanced topics like math,
physics, biology, etc. (*° www.techradar.com). A UX study found ChatGPT rapidly moving from experimental novelty to
mainstream productivity tool, integrated into workflows for drafting, summarizing, coding, and data analysis (!
www.techradar.com) (B www.techradar.com). In fact, one report indicates that 33% of all ChatGPT interactions are work-
related (e.g. drafting reports, presentations) and another ~21% are technical (e.g. programming) (°2! www.techradar.com),

underscoring its role in research and professional work.

These usage figures signal strong user trust and time investment in the platform. Users report that ChatGPT can reduce
tedious research tasks (brainstorming, literature scans, coding) by a large margin. For instance, experienced educators
note that ChatGPT's Deep Research feature can serve as a “beefed-up” search engine, finding relevant studies much
faster than Google Scholar, and often suggesting sources the user had missed (°° v .techlearning.com). A teacher
experimenting with Deep Research found it quickly identified key studies on educational topics (e.g. flipped learning)
including some that had eluded them beforehand (**! vww.techlearning.com) (¥4 www.techlearning.com). Similarly,
managers and analysts using the feature for market research cite its speed: products like ChatGPT’s Consulting mode

[21]

can generate multi-slide outlines for an executive briefing in minutes, versus hours manually (‘“*' chatgpt.com).

Quantitatively, academic studies have begun to assess ChatGPT's reliability as a research assistant. Adel & Alani (2025)
performed a systematic review evaluation, rigorously comparing ChatGPT outputs to human-curated reviews. They found
that screening tasks (identifying relevant papers from a search) were handled well: sensitivity to include true positives
was between 80.6% and 96.2%, often matching human reviewers (1! link springer.com). This implies ChatGPT can recalll
most of the important studies in a well-structured domain. Moreover, overall workload dropped by roughly 60-65%, as
ChatGPT quickly filtered and organized references that humans would otherwise labor over (“! link springer.com).

However, the accuracy profile varied by task. For more interpretive tasks (synthesizing nuanced findings or writing
discussion), performance fell off. The study reports that precision in such tasks could be as low as 4.6% — indicating
ChatGPT frequently included irrelevant or incorrect statements when deep interpretation was required (°
link.springer.com). The most alarming metric was the hallucination rate: roughly 91% of ChatGPT responses contained
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at least some fabricated or misleading information in this review context ("°! link springer.com). In essence, almost
every literature synthesis produced by the model had to be heavily checked by experts. These high error rates are
echoed by other evaluations: for example, a recent Royal Society open-science study found even GPT-4 often
“oversimplified scientific findings or glossed over critical details” (especially on niche or technical content) (*°!

www.livescience.com).

Figure: ChatGPT's Research Task Performance (Adel & Alani 2025). We summarize key metrics:

Performance Metric ChatGPT (Adel & Alani, 2025)
Workload reduction (SR screening) ~60-65% reduction in manual effort ([4] link.springer.com,
5] . .
Screening sensitivity (SR) 80.6%-96.2% (structured tasks) ([2‘)] Imk.sprmger.com
. [5] . )
Precision (complex syntheses) As low as 4.6% ( |H’]k.SpI Inger.comy

5

Hallucination rate (SR tasks) ~919% of outputs contained inaccuracies ("

] link.springer.com,

These data highlight a trade-off: ChatGPT can vastly speed up routine parts of research (search and screening) (¥
link.springer.com), but cannot be fully trusted for final insights without heavy supervision. It excels at generating an initial
draft or overview, but human experts must verify facts, weed out false statements, and evaluate conclusions. In fact,
LongScience (“Live Science,” 2025) warns that even state-of-the-art models may “gloss over critical details” of scientific
papers (°°) www livescience.com). The takeaway is that ChatGPT’s current role is to augment human researchers by
doing the legwork, while leaving final judgment to the human.

We note also that the underlying model version matters. OpenAl’'s January 2026 report boasts GPT-5.2 has advanced
reasoning (breaking down problems, formal proofs) (°°/ v techradar.com). Indeed, some benchmarks show GPT-5.2

achieving >92% on graduate-level math questions (GPQA) without tools (m

www.techradar.com), and solving IMO-level
problems (°) www.techradar.com). While these metrics are impressive, they reflect idealized conditions and often refer to
publicly reported internal tests. Independent validation is limited, and such results may not generalize to all scientific

fields. Nonetheless, they suggest newer models could further improve ChatGPT'’s utility in research over 2025-26.

Finally, poll-like data from OpenAl’s user study (September 2025) confirms that a significant share of users employ
ChatGPT for seeking information (=20-30%) and writing-related tasks (°’/ vww.entrepreneur.com) (2 vww.techradar.com),
both of which align with research usage. In summary, user and benchmark data collectively show ChatGPT massively
adopted and useful for search/synthesis, but error-prone without careful human curation (°° vwww.techlearning.com)

(H‘ﬂ link.springer.com).

Case Studies and Real-World Examples

To illustrate how ChatGPT’s deep research capabilities are used in practice, we review several real-world examples
across domains.

Education and Policy Research (TechLearning, July 2025): An educator used ChatGPT'’s Deep Research mode to
survey empirical studies on educational strategies (°°/ www.techlearning.com) (**! www.techlearning.com). For instance,
when asked to summarize randomized trials on “flipped learning,” ChatGPT generated a detailed overview: it
distinguished outcomes for college vs K-12, cited specific studies (even one from 2019 at West Point), and noted
limitations (such as potential workload issues) (°°/ www.techlearning.com) (°* www.techlearning.com). In another test on
“learning styles,” ChatGPT effectively debunked the myth by citing meta-analyses and concluding that major reviews
“largely refute the learning styles hypothesis” (°°! www.techlearning.com). The educator found the output impressive
because it included relevant citations she hadn’t found herself. However, she cautions (as have others) that ChatGPT's
summary is best treated like a high-quality Wikipedia article — a starting point, not an endpoint. She observes ChatGPT
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“generating high-quality Wikipedia articles on demand,” useful for orientation, but warns that “actually assessing that
research ... is still best performed by a human” (%l wyw.techlearning.com).

Finance and Market Analysis (ChatGPT Product Demo): OpenAl’'s own marketing materials showcase Deep
Research handling market comparisons. For example, a demo scenario instructs ChatGPT to “analyze the retail banking
market across the US and EU...compare customer acquisition costs, digital adoption, product penetration...summarize
key trends” (**/ chatgpt.com). The giant produced a structured report (“Retail Banking in the United States vs the
European Union”) complete with definitions, data sources, and in-depth commentary (*°! chatgpt.com). Although these
mock-ups are not concrete case studies, they illustrate how consultants and analysts might leverage ChatGPT to convert
raw financial datasets into insights for strategy. By pulling in authoritative data (e.g. from FactSet or central banks) and
summarizing it, the Al can rapidly support white papers or pitch decks that would otherwise take teams days to compile.

Biomedical Literature Synthesis (Wang & Chen 2025): A peer-reviewed commentary in the Journal of the Chinese
Medical Association highlights a striking demonstration of Al literature search. Researchers queried Grok3's Al system on
“missed appointments since 2023” — a medical topic with prior literature. Grok3 autonomously searched Google Scholar
and PubMed, iteratively refined the search scope (switching databases when one was too broad), and found 16 relevant
articles (*°) pmc.nchi.nlm.nin.gov). It then generated a formal research report titled “Comprehensive Analysis of Missed
Appointment Research Since 2023,” including sections (intro, background, methodology, key findings, discussion,
conclusion) and even tables summarizing key study outcomes (") pme.nebi.nim.nih.gov) (“*! pme.ncbi.nim.nin.gov). The
total report was ~909 words (excluding references) and took under 90 seconds of processing (*°! pmc.nchi.nlm.nih.gov)
(“* pme.nebi.nim.nin.gov). This case shows the power of a well-designed deep-research agent: within seconds it
produced a structured mini-review covering surveillance data, causality insights, and interventions, complete with
citations. The authors conclude that current Al tools “combine deep thinking and deep search with real-time web search...
focus on peer-reviewed research...and [generate] transparent, organized citations” (°/ pmc.ncbi.nim.nih.gov). It validates
that such systems can conduct substantial literature reviews, particularly in data-rich fields like biomedicine.

Scientific Discovery and Engineering: Beyond pulling together existing literature, companies report using Al to speed
up discovery. OpenAl cited cases where Al collaborated on cutting-edge problems: for example, mathematicians used
GPT-5.2 to explore open Erdds problems, with human confirmation (““) www.techradar.com). In applied science,
RetroBioSciences (a biotech startup) leverages Al in protein design — OpenAl claims Al tools shortened development
timelines from years to months (“*/ www.techradar.com). While such headlines require scrutiny, they suggest deep
research technologies do more than summarizing papers: they can generate code for simulations, propose hypotheses,
and integrate experimental data. In LLM-assisted labs, researchers may have Al parse simulation logs or design

experiments, dramatically boosting throughput (“*) www.techradar.com) (' www.techradar.com).

Education and Consulting: In professional services (consulting, legal, finance), ChatGPT deep research is reportedly
used to streamline competitive analyses, legal due diligence, and market surveys. For instance, a consulting firm might
use it to quickly chart a company’s market share by scraping SEC filings and summarizing trends (! chatgpt.com). A law
department could use it to identify relevant regulations by providing the system with legal databases to query. Although
we lack proprietary case details, industry news indicates major consultancies (e.g. Bain & Co.) are piloting Al research
agents for competitive intelligence. Anecdotally, subject matter experts report that ChatGPT can reduce “time-to-insight”
by an order of magnitude: weeks of repetitive analysis become an afternoon of Al-assisted drafting.

Overall, these examples span domains but share key themes: speed (replacing hours of work with minutes),
comprehensiveness (reviewing hundreds of sources at once), and actionability (producing draft reports and slide
outlines). The common limitation noted is that the Al's outputs must be scrutinized. In all cases, human experts
augmented the Al's work: verifying the cited studies, checking for misinterpretations, and refining conclusions. This hybrid
approach is emerging as best practice: let ChatGPT do the heavy lifting of gathering and summarizing, but have experts
validate every claim before use (% www.techlearning.com) (°) www.mdpi.com).

Implications, Limitations, and Future Directions
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The rise of ChatGPT and Al-powered research agents carries profound implications for science, industry, and education,
but also significant challenges.

Benefits and Productivity Gains

On the upside, Al agents can democratize access to knowledge. Students, researchers, and small businesses can
leverage vast data and expertise that were once locked behind paywalls or required large teams to parse. Tasks like
meta-analyses, technical literature surveys, and competitive benchmarking become feasible in far less time. Productivity
analyses suggest routine tasks (drafting, summarizing, coding) are taking “friction out of processes” (*°!
www.techradar.com). For example, the SoftBank-backed Al company Grok 3 claims their agent can produce research-style
reports on demand, while OpenAl reports that users are now treating ChatGPT as a “research collaborator” that can
handle graduate-level problems () www.techradar.com). In the business world, this means strategy reports, market
scans, and technical due diligence can be prepared much faster and cheaper. In academia, it means accelerating the
pace of literature building, freeing scholars to focus more on creative analysis and experimentation.

Quantitatively, OpenAl’'s user study suggests that a large fraction of professional tasks will see efficiency boosts: already,
over 40% of work-related ChatGPT queries involve writing and editing (°") www.entrepreneur.com), meaning content
generation is increasingly Al-augmented. With Deep Research, even research design and data analysis are on the table.
The education case above reported a saving of weeks of literature search for complex review topics (“"81
www.techlearning.com). In some industries, shortened innovation cycles could translate into economic value measured in
millions of dollars saved. A notable example cited is drug discovery: Al is claimed to have cut protein design timelines
from “10+ years” down to “months” (**! www.techradar.com), which if verified would revolutionize pharmaceutical R&D.

Limitations and Risks

However, accuracy and reliability remain the paramount concerns. The hallucination rates highlighted earlier (up to
91% in systematic review tasks (! link.springer.com)) imply that Al-generated reports can contain serious errors.
Hallucinations may be subtle (misstated statistics, misquoted conclusions) or blatant (citing papers that do not exist).
Spennemann’s analysis of GPT's references found many LLM-cited studies were fictitious, and genuine ones were often
lifted from Wikipedia rather than original texts (°/ wvw.mdpi.com). This undermines trust: if researchers cannot be sure
whether each reference is authentic, they must double-check everything. Early users consistently emphasize the
necessity of human cross-verification. A K-12 educator in [6] said deep research is “a good place to start your research

and a bad place to end it,” akin to Wikipedia (°°/ www.techlearning.com).

There are also bias and coverage gaps. Deep Research tools depend on which sources they can access. If only
English-language or paid-journal databases are available, non-English research or emerging open-access findings may
be omitted. For fields where key data are proprietary (e.g. financial datasets or certain industry reports), ChatGPT’s
agents can only go so far. Metadata bias is another concern: the Al might prioritize sources that are more SEO-optimized
or frequently cited, inadvertently reinforcing echo chambers.

In academia, use of ChatGPT raises ethical and policy questions. Many institutions now forbid listing ChatGPT as an
“author” on papers (/) www.nature.com). Guidance generally mandates that any Al use must be disclosed, and that
human authors take full responsibility for the content. There are also worries about plagiarism and academic honesty: if a
student uses ChatGPT to draft a literature review without citation, it effectively constitutes unauthorized assistance.
Several studies (e.g. Valenzuela, 2024) have flagged the integrity risk: “an artificially generated essay can be used by
students to cheat... contradict [ing] the purpose of education” () ww.researchgate.net). Thus, education communities
emphasize ChatGPT as a supplemental tool rather than a crutch, stressing the importance of critical thinking about Al

output ([381 www.techlearning.com) (Wﬂ www.researchgate.net).
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From a technical standpoint, scalability and resource use are challenges. Deep research is computationally intensive.
OpenAl notes that each query can consume significant inference compute, and that initial Deep Research access was
throttled (e.g. 100 queries/month for Pro users, fewer for free tiers) (°°/ openai.com). Running these agents requires
linking to external APIs and handling potentially large volumes of data (which also raises privacy considerations if users
upload sensitive documents). Furthermore, the token limit of current LLMs restricts how much text they can analyze at
once, making multi-document synthesis an engineering art (chunking papers, iterating, etc.) (°* v mdpi.com).

Future Directions

Looking forward, we expect both the capabilities and responsible use frameworks of ChatGPT-powered research to
evolve rapidly through 2026 and beyond:

« Model and Tool Enhancements: Next-generation models (GPT-5.x and beyond) will likely improve reasoning,
memory, and multimodality. Larger context windows will allow handling entire research papers or books. Integration
with specialized knowledge bases (medical ontologies, legal corpora, scientific engines like WolframAlpha or
AlphaFold) will make answers more precise. OpenAl’s own roadmap suggests bringing tools like image interpretors,
code execution (already a feature), and mathematical proof assistants into the loop. We may see “academic mode”
ChatGPTs that have built-in access to resources like arXiv, PubMed, CodeX (for code), or Wolfram, automatically
connected securely to users’ institutional logins.

- Better Source Transparency: Advances in RAG will emphasize verifiable citations. Several research teams are
developing techniques to have LLMs output not just answers but the exact snippets and URLs they were based on.
The TIME profile of RAG expert Patrick Lewis notes the long-term goal of “footnotes you can investigate if you want”
(®?Itime.com). Improved integration between LLMs and search/index engines will allow end-users to click through Al-
cited sources seamlessly. As this matures, a ChatGPT answer might look like a research paper excerpt with
hyperlinked references, bridging generative Al and traditional scholarship.

« Ethical and Educational Adaptation: Academia and industry will continue grappling with norms. By 2026, we
expect widespread guidelines on Al in research: major journals will require disclosure of LLM usage, plagiarism
detection tools will adapt to Al-generated text, and grant agencies may fund responsible Al augmentation projects.
Educational institutions will refine curricula to teach “Al literacy” alongside traditional research skills. The key will be
fostering a mindset of “Al + human” collaboration, with humans asking better questions, setting up proper prompts,
and validating Al findings.

« New Research Workflows: Deep research agents could enable entirely new methodologies. For example, rapid
literature triage might lead to dynamic “living reviews” that update continuously as new papers are published.
Scientists might co-write papers with Al partners, as early experiments with auto-generating abstracts and sections
(Ciaccio, 2023; Kacena et al., 2024) suggest (°°) vww.mdpi.com). In industry R&D, real-time integration of lab
instruments with LLM agents could automate parts of the experimental-feedback loop. We may also see more open-
sourced models (like DeepSeek R1, open in Jan 2025 (°“! www.mdpi.com)) that allow custom fine-tuning on
organizational data, further tailoring deep-research agents.

In all future scenarios, human oversight remains crucial. Even as models approach or exceed human baselines on
narrow benchmarks, only careful peer review and expert judgment can ensure that Al-augmented research yields sound
conclusions. Independent validation of Al-generated findings will be an important practice. Already, calls exist for teams to
verify any Al-discovered proof or result (“?) www.techradar.com). We envisage standard workflows where Al drafts are
systematically checked: a researcher might ask ChatGPT to hypothesize a conclusion, but then verify it via experiment or
literature the normal way. Transparent Al (with explainable reasoning steps) will help here.

Conclusion

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 10 of
reserved. 15


https://openai.com/index/introducing-deep-research/#:~:text=Deep%20research%20unlocks%20significant%20new,It%20may%20struggle%20with%20distinguishing
https://www.mdpi.com/2079-8954/11/7/351#:~:text=match%20at%20L734%20is%20crucial,Exceeding%20the%20token
https://time.com/7012883/patrick-lewis/#:~:text=Lewis%20says%20he%27s%20dreamt%20of,can%20investigate%20if%20you%20want
https://www.mdpi.com/2304-6775/13/1/12/xml#:~:text=While%20initially%20shunned%20by%20academia%2C,2024
https://www.mdpi.com/2304-6775/13/1/12/xml#:~:text=Since%20then%2C%20OpenAI%2C%20Inc,bioRxiv%2C%20arXiv%2C%20and%20more%2C%20effortlessly%E2%80%9D
https://www.techradar.com/pro/from-biology-to-black-holes-chatgpt-is-accelerating-research-openai-really-wants-you-to-use-chatgpt-as-a-research-collaborator-and-claims-8-4-million-messages-are-sent-every-week-on-science-and-math#:~:text=Mathematical%20Olympiad%20and%20demonstrated%20partial,entirely%20new%20mathematical%20theories%2C%20they
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=chatgpt-deep-research-guide-to-ai-agents-rag.pdf
https://intuitionlabs.ai/articles/chatgpt-deep-research-guide-ai-agents-rag?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=chatgpt-deep-research-guide-to-ai-agents-rag.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=chatgpt-deep-research-guide-to-ai-agents-rag.pdf

ElntuitionLabs IntuitionLabs - Al Software for Pharma & Biotech ChatGPT Deep Research: Guide to Al Agents & RAG

By February 2026, Al has clearly become a powerful collaborator in the research process. ChatGPT'’s deep research
mode can handle many of the heavy-lifting tasks — aggregating data, synthesizing studies, generating narrative — that
previously demanded intensive human labor. Its widespread adoption (700M users, billions of queries (! opentools.ai))
reflects both utility and the accelerating pace of knowledge work. Case studies from education, industry, and science
show dramatic productivity gains: literature reviews that once took weeks can be started in minutes ([331
www.techlearning.com) (*/) pme.nchi.nim.nih.gov), market analyses that needed teams of analysts can be drafted by a
single user with Al assistance.

Yet, as our in-depth review shows, ChatGPT is not a panacea. Its strengths lie in broad search and pattern finding, but it
stumbles on nuance and accuracy. Empirical evaluations reveal high error rates in fine-grained synthesis (*°
link.springer.com) and outright invention of facts (*°/ www.mdpi.com). For this reason, experts advise treating Al-generated
research as a starting scaffold, not as authoritative truth (°°/ www.techlearning.com) (““) www.researchgate.net). Users
must critically examine all outputs, cross-check citations, and apply domain expertise. In fields like medicine, where
decisions carry weighty consequences, relying solely on Al summaries would be irresponsible.

In sum, ChatGPT and its kindred models are reshaping research in both remarkable and challenging ways. They are
empowering non-experts to access and summarize specialized knowledge, and helping experts churn through vast
information at unprecedented speed. Our comprehensive analysis concludes that the best use of ChatGPT in research
is as an assistant and amplifier of human intellect. By automating routine tasks, it frees humans to do the most
important work: asking the right questions, designing critical experiments, and interpreting results within a broader
context. The future of scholarship will be a collaboration between human curiosity and Al's computational prowess.
Embracing this future responsibly — with transparency, verification, and ethics — will determine whether the “Al-powered
research revolution” lives up to its promise.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US market
in custom Al software development and pharma implementations with proven results across public biotech and
pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and ERP
systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al infrastructure
for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion, automated
document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field force
applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and automated
customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom data
visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and implementation
guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights
reserved.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no representations
or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability of the information
contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives be liable
for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or damage whatsoever arising
from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated content may
contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of their
respective owners. All company, product, and service names used in this document are for identification purposes only. Use of these
names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and biotech
companies. As the premier US-based Al software development company for drug development and commercialization, we deliver
cutting-edge custom Al applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and
regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult
with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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