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Passage 1: The Epistemology of Deep Learning

The rapid integration of deep neural networks into scientific research has ignited a profound
epistemological debate regarding the nature of understanding itself. Traditionally, scientific inquiry
has relied on mechanistic models—frameworks that explain how individual compaonents interact to
produce an outcome, thereby providing human-interpretable rationales. Conversely, contemporary
machine learning models, particularly deep artificial neural networks, function as high-dimensional,
statistical black boxes. While these systems demonstrate unprecedented predictive accuracy across
disciplines ranging from protein folding to climatology, they operate without offering accessible
explanatory mechanisms. This tension forces a fundamental question upon the philosophy of
science: can a predictive framework that lacks structural interpretability truly yield scientific
knowledge, or does it merely offer sophisticated pragmatic utility disguised as comprehension?

Critics of black-box algarithms argue that genuine scientific progress requires explanatory depth. In
classical physics, for instance, Isaac Newton’s laws did not merely predict celestial motions; they
posited a unifying physical principle—gravitation—that rendered those movements conceptually
intelligible. In contrast, a deep neural network trained on astronomical data might predict planetary
trajectories with superior accuracy while offering zero insight into underlying physical laws.
Opponents of uninterpretable models assert that relying on such systems risks reducing science to
an empirical technique, stripping it of its primary objective: the human comprehension of the
natural world.

Proponents of machine-learning-driven discovery counter that the traditional demand for human-
interpretable models reflects an anthropocentric bias. They argue that natural phenomena,
particularly complex biological and climatic systems, involve high-dimensional interactions that
inherently exceed the cognitive architecture of the human mind. Expecting nature to conform to
simplified, human-digestible principles may actually impede scientific advancement. From this
perspective, if an artificial intelligence model can accurately model multi-system interactions that
human cognition cannot parse, forcing the model to adhere to human interpretability may

unnecessarily constrain its efficacy.

This divergence has catalyzed the emerging field of Explainable Artificial Intelligence (XAl), which
seeks to bridge the divide between high predictive accuracy and human understanding. XAl
researchers develop auxiliary algorithms designed to approximate, visualize, or probe the decision-
making pathways of complex models. However, skeptics note that these post-hoc explanations are
themselves simplified approximations of the underlying network, raising a secondary philosophical
query: if an explanation is merely a simplified surrogate for a process we cannot directly grasp, are
we gaining genuine insight, or simply comforting ourselves with an illusion of control?
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Questions 1-10

1. The word "epistemological” in paragraph 1 is closest in meaning to
(A) practical
(B) philosophical concerning knowledge
(C) economically advantageous

(D) technologically obsolete

2. Which of the following best states the main conflict introduced in paragraph 1?
(A) The financial competition between traditional scientists and software engineers
(B) The balance between high predictive accuracy and human-interpretable explanations
(C) The argument over whether climatology or protein folding is a more vital field

(D) The inability of computer hardware to process high-dimensional scientific data

3. Why does the author mention "Isaac Newton’s laws" in paragraph 2?
(A) To illustrate how classical scientific models provided both prediction and underlying
explanation

(B) To demonstrate that mathematical physics has always relied on uninterpretable statistical
models

(C) To prove that deep learning networks were modeled after classical gravitational theories
(D) To show that physical laws are constantly being disproven by contemporary artificial
intelligence

4. According to paragraph 2, critics worry that relying on black-box algorithms will
(A) slow down computer processing speeds
(B) diminish science to a practical tool lacking conceptual understanding
(C) make planetary movement impossible to calculate accurately

(D) force physics departments to close down worldwide

5. The word "anthropocentric” in paragraph 3 is closest in meaning to
(A) centered on human perspectives
(B) highly accurate and reliable
(C) technologically advanced

(D) focused on biological evolution
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6. According to paragraph 3, proponents of machine learning argue that traditional demands for
interpretability may

(A) prevent software developers from earning profits

(B) lead to more accurate models of cosmic evolution

(C) limit scientific progress by constraining models to human cognitive limits

(D) force computers to mimic biological neural structures too closely

7. The phrase "parse" in paragraph 3 is closest in meaning to
(A) ignore
(B) understand or analyze
(C) fabricate
(D} expand

8. According to paragraph 4, the primary goal of Explainable Artificial Intelligence (XAl) is to
(A) replace deep neural networks with simple classical equations
(B) generate financial support for scientific computing labs
(C) create methods that help humans interpret complex model decisions

(D) prove that machine learning models are fundamentally flawed

9. Which of the following can be inferred from paragraph 4 regarding post-hoc explanations?
(A) They completely solve the black-box problem by providing exact mathematical proofs.
(B) They are widely rejected by computer scientists because they decrease predictive accuracy.

(C) They may offer only a simplified approximation rather than complete access to the model's
true internal logic.

(D) They were first developed by classical physicists like Isaac Newton.

10. Which of the following best describes the overall organization of Passage 1?7

(A) A chronological overview of artificial intelligence development from the 19th century to the
present

(B) A presentation of a central philosophical debate followed by arguments from both sides and
a current attempt at resolution

(C) A step-by-step technical manual explaining how to program a deep neural network

(D} A set of experimental results proving that traditional physics is superior to machine learning
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Passage 2: Synthetic Biology and Biosecurity Governance

The convergence of artificial intelligence and gene-editing technologies has dramatically
accelerated the capabilities of synthetic biology, lowering technical barriers to designing novel
biological agents. Historically, biosecurity protocols relied heavily on physical access controls—
monitoring high-containment laboratories, inspecting physical facilities, and regulating the
acquisition of specific pathogen samples or precursor chemicals. However, in an era where genetic
sequences can be synthesized digitally and printed de novo from desktop DNA synthesizers,
classical oversight models are rendering themselves obsolete. Effective contemporary governance
requires a paradigm shift toward digital surveillance of sequence orders, universal screening
protocols for DNA synthesis providers, and proactive risk assessment embedded directly into
biological design software.

Central to this governance challenge is the dual-use nature of synthetic biology. The same
computational tools that enable researchers to engineer drought-resistant crops or map viral
mutations for vaccine development can theoretically be repurposed to enhance the virulence,
transmissibility, or vaccine evasion of potential biological threats. Because these capabilities rely
increasingly on open-source algorithms and accessible digital sequence information, restricting
access to raw materials is no longer sufficient. Once a genetic sequence for a altered pathogen is
uploaded to a public repository, the information becomes globally accessible, bypassing
conventional geopolitical borders and export control regimes.

To address this decentralization, biosecurity experts advocate for a multi-layered oversight regime
that targets the hiological supply chain at key intervention points. One critical mechanism is
mandatory sequence screening by commercial gene synthesis companies. By utilizing automated
software to cross-reference customer orders against databases of known toxins and regulated
pathogens, providers can flag suspicious orders before physical DNA is created. However, critics
point out that bad actors could theoretically bypass these safeguards through "sequence
obfuscation" —altering non-essential genetic codes to mask a dangerous sequence from screening
algorithms without compromising its biological function upon synthesis.

Consequently, biosecurity scholars argue that technological fixes alone are insufficient and must be
paired with international institutional norms. This includes establishing ethical standards within the
global research community, encouraging biosecurity education in academic curricula, and fostering
international consensus on high-risk research boundaries. As the boundary between digital code
and physical biology continues to blur, governance frameworks must evolve from reactive
containment strategies to dynamic, integrated risk-management ecosystems that balance scientific
innovation against systemic biological risk.
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Questions 11-20

11. The word "de novo" in paragraph 1 is closest in meaning to
(A) with great difficulty
(B) from scratch or anew
(C) using organic plants

(D) under government supervision

12. According to paragraph 1, traditional biosecurity frameworks are becoming less effective
primarily because

(A) government funding for biological research has significantly decreased
(B) scientists no longer use high-containment laboratories for research

(C) biological material can now be digitally designed and synthesized without physical pathogen
strains

(D) gene synthesis software has made physical laboratories entirely unnecessary

13. The author uses the term "dual-use" in paragraph 2 to describe technology that
(A) can be utilized for both beneficial research and dangerous applications
(B) requires two separate licenses to operate legally
(C) functions equally well on desktop computers and mainframe systems
(D) is developed simultaneously by public universities and private corporations

14. According to paragraph 2, why are conventional geopolitical export controls ineffective against
digital biological threats?

(A) International treaties explicitly forbid export controls on genetic material.
(B) Digital genetic information can be shared across borders via online repositories.
(C) Open-source algorithms are too expensive for export border agents to inspect.

(D) Vaccine developers refuse to publish their genetic research online.

15. The word "repurposed" in paragraph 2 is closest in meaning to
(A) discarded
(B) adapted for a new use
(C) legally banned
(D) duplicated exactly
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16. According to paragraph 3, commercial gene synthesis companies can help prevent biosecurity
risks by

(A) refusing to sell DNA printing software to private individuals
(B) screening customer orders against databases of known pathogens and toxins
(C) limiting their sales exclusively to government-owned research facilities

(D) publishing all customer identities in public repositories

17. According to paragraph 3, what is "sequence obfuscation"?
(A) The complete destruction of dangerous genetic code during synthesis
(B) The process of registering DNA orders with international law enforcement
(C) Modifying genetic sequences to hide them from automated screening software

(D} Combining synthetic genes with natural plant proteins

18. The word "fostering" in paragraph 4 is closest in meaning to
(A) preventing
(B) encouraging or nurturing
(C) investigating
(D) delaying

19. It can be inferred from paragraph 4 that the author believes biosecurity governance should
(A) rely strictly on automatic digital screening algorithms
(B) ban all open-source hiological software research
(C) combine technological safeguards with global ethical standards and institutional norms

(D) return to traditional physical laboratory inspections as the primary safety strategy

20. Which of the following best states the primary purpose of Passage 2?
(A) To detail the step-by-step procedure for printing synthetic DNA on desktop equipment

(B) To analyze how synthetic biology challenges traditional biosecurity and what modern
governance strategies are required

(C) To argue that all biological research should be placed under strict military supervision

(D) To compare the financial costs of traditional biosecurity with modern digital surveillance

system
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