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Large Language Models (LLMs) have quickly become indispensable across
disciplines, especially in engineering and research. Yet as these systems are aligned
for broad public use including the younger audience. This safety-driven narrowing
of expression leads to mode collapse, where models repeatedly produce familiar,
predictable answers instead of exploring their full diversity of responses. Research
from Stanford University shows that this effect is driven by typicality bias: human
annotators naturally prefer responses that feel common, safe, and aligned with
general preferences. As a result, even expert users receive restricted, repetitive
outputs, because LLMs cannot reliably determine user behavior.
To counter this, Jiayi Zhang and colleagues introduced Verbalized Sampling (VS), a
simple prompting method that restores hidden diversity without changing the
model. Instead of asking for one answer, VS instructs the model to generate several
possible responses, each with an estimated probability. This subtle shift forces LLM
to reveal a broader portion of its internal knowledge patterns normally suppressed
by alignment leading to more alternatives. VS has proven especially effective for

| brainstorming, hypothesis exploration and any task where diverse perspectives
matter.

Solution: Verbalized Sampling (VS) Mitigates Mode Collapse

Different prompts collapse to different modes:

1. Direct Prompting

Tell me a joke about coffee. X5

The most likely joke about coffee
is one specific joke:

‘ Why did the coffee file a police report?

Because it got mugged! ®&

Why did the coffee file a police report? ]

Because it got mugged! ®&

Why did the coffee file a police report?
| Because it got mugged! ®& output x3

‘ Why did the coffee file a police report?

. Because it got mugged! ®&

( Why did the coffee file a police report?
( Because it got mugged! ®& g gyoutout
00

2. Verbalized Sampling

Generate 5 responses with their
corresponding probabilities.
Tell me a joke about coffee.

The most likely set of five jokes will
cover a range of jokes:

Espresso may not solve all your problems, |

but it's a good shot. (Prob: 0.12)

Error 404: Coffee not found. Please restart
human. (Prob: 0.07)

Why did the latte go to therapy? It had too
much foam to deal with. (Prob: 0.15)

Cold brew is just coffee that took a gap
year to find itself. (Prob: 0.07)

Coffee: because anger management is too

_expensive. (Prob: 0.06) og
c o

ChatGPT Respond using Direct Prompting
vs Verbalized Prompting
Source: https://arxiv.org/pdf/2510.01171

For us as researchers to maximize LLM performance, we narrowed five tips based on the study:

1.Use Verbalized Sampling explicitly

Ask for multiple answers with probabilities. This immediately expands diversity and exposes non-typical ideas.

2.Set a diversity threshold

Request options with low probability (e.g., below 0.15) to push the model beyond its usual comfort zone.

3.Combine Verbalized Sampling with step-by-step reasoning

Instruct the model to think step-by-step before listing varied responses. This improves originality while keeping logic intact.

4.Use iterative sampling

After the first set, ask for “five more different answers.” This broadens exploration beyond the initial modes.

5.Prompt for alternatives and counterpoints

Ask the model to challenge its own ideas or propose unconventional explanations. This strengthens critical analysis and

hypothesis testing.

As Al continues shaping scientific work, these techniques offer researchers a more analytical potential of modern LLMs without

compromising their reliability.

#MZ . Ferina Ayu Pusparani
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