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ABSTRACT

In this report, we utilize the GPT-4 model as a scientific tool to assess the capabilities of the LLaMA model, focusing on its
performance across various task families designed to test specific abilities. The report delves into the LLaMA model’s strengths and
limitations, identifying surprising successes in creative content generation and structured reasoning, alongside notable challenges in
precise execution and complex problem-solving. Through a detailed analysis of performance across clusters, the report provides
insights into the model’s potential and areas for improvement.
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Figure 1. Visualization of task families discovered by ACD on Llama-8B subject by GPT-4o scientist over 5000
generations.

1 Overview

In this report, we examine this LLM’s capabilities across diverse task clusters. The LLM shows strong proficiency in
creative generation and structured reasoning tasks, excelling in areas like historical analysis and scientific hypothesis
generation. However, it struggles with tasks requiring precise execution and nuanced understanding, such as complex
mathematical reasoning and spatial manipulation. The analysis reveals a pattern of strengths in creativity and
structured content generation, alongside limitations in precision and problem-solving.

1.1 Insights
• The LLM demonstrates significant strengths in structured reasoning and creative tasks, such as historical

analysis (Historical Analysis and Creative Scenario Generation) and scientific hypothesis generation (Scientific
Hypothesis and Experiment Design), where it excels in factual accuracy and structured content generation.

• Despite its strengths, the LLM struggles with tasks requiring detailed precision and nuanced understanding, as
seen in mathematical reasoning (Comprehensive Mathematical Reasoning and Proof Generation) and spatial
manipulation (Spatial and Geometric Reasoning with Descriptive Analysis), indicating challenges in handling
complex computational tasks.

• The model exhibits unexpected proficiency in creative content generation, particularly in poetry (Poetry and
Lyrics Creation and Analysis) and storytelling (Fictional Narrative Generation and Storytelling), showcasing
its ability to blend creativity with structured narratives.

• Surprisingly, the LLM often falls short in originality and nuanced expression, such as in humor generation
(Humor and Joke Generation and Understanding) and metaphor creation (Analogies and Metaphors Across
Domains), where it mimics patterns but lacks depth.

• The LLM’s overall success rate of 74.32% reflects its competence across varied domains, but significant
disparities in task performance highlight specific areas for improvement, such as logical puzzle solving (Logical
and Creative Puzzle Solving) and precise mathematical tasks.
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Figure 2. Success rates on each cluster of tasks.

1.2 Surprising Capabilities
• The LLM’s proficiency in generating creative and engaging narratives is notably strong, particularly in single-

threaded storytelling tasks (Fictional Narrative Generation and Storytelling), where it blends genres and
incorporates complex plot devices effectively.

• In the domain of poetry, the LLM demonstrates a remarkable ability to generate content that creatively
synthesizes technical knowledge with poetic expression (Poetry and Lyrics Creation and Analysis), reflecting a
deep understanding of blending diverse domains into coherent literary works.

• The model’s capability in cultural content generation (Cultural Content Generation and Adaptation) is
impressive, as it shows a nuanced understanding of cultural contexts and adapts content accordingly, suggesting
a strong foundation in cross-cultural communication.

1.3 Surprising Failures
• The LLM’s significant struggles with complex mathematical reasoning tasks (Comprehensive Mathematical

Reasoning and Proof Generation) and spatial manipulation tasks (Spatial and Geometric Reasoning with
Descriptive Analysis) reveal a profound gap in its ability to perform detailed calculations and engage in precise
reasoning.

• Despite its proficiency in generating creative content, the LLM fails to produce original humor and nuanced
metaphors (Humor and Joke Generation and Understanding, Analogies and Metaphors Across Domains),
indicating a limitation in generating content that resonates naturally and deeply.

• The model’s performance in logical puzzle solving (Logical and Creative Puzzle Solving) is notably weak, with
significant difficulties in handling multi-step problem-solving and logical deductions, highlighting a critical
area for improvement.

1.4 Data Insights
• The overall success rate of 74.32% suggests a generally competent model, but the variance across clusters

underscores the disparity between strengths and weaknesses, particularly in complex problem-solving and
precise execution.

• Clusters like Scientific Hypothesis and Experiment Design (91.18%) and Historical Analysis and Creative
Scenario Generation (87.64%) show the LLM’s strong capabilities in structured reasoning and factual accuracy,
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whereas Logical and Creative Puzzle Solving (35.36%) and Comprehensive Mathematical Reasoning and Proof
Generation (51.19%) reflect areas with significant performance gaps.

• The success rates in clusters requiring creative generation, such as Poetry and Lyrics Creation and Analysis
(81.14%) and Fictional Narrative Generation and Storytelling (86.29%), highlight the model’s potential in
creative tasks, though the need for improvement in more nuanced and precise content creation remains evident.
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2 Detailed Task Analysis
2.1 Instruction and Tutorial Generation Across Domains
2.1.1 Overview
Capabilities: Instructional Design and Procedural Thinking

Number of Tasks: 28
Success Rate: 65.71%
Difficulty Success Rates: - moderate: 61.00% - hard: 70.00% - very hard: 55.00%
Difficulty Percentages: - moderate: 35.7%

• hard: 57.1%

• very hard: 7.1%

2.1.2 Analysis
The LLM demonstrates strengths in logical procedural thinking and creative reverse engineering but struggles
with tasks requiring precise, practical instruction generation, indicating limitations in applying abstract procedural
understanding to real-world applications.

Insights:
Key insights include the LLM’s strong capabilities in logical reasoning and creative procedural tasks, but notable

limitations in generating precise, practical instructions. This suggests broader challenges in applying abstract
procedural understanding to real-world tasks, which is crucial for practical instructional design.

2.1.3 Task Examples
Example 1

Task: logical_procedural_generation Task Description: Generate a sequence of steps to solve a
problem while adhering to specific logical constraints. Difficulty Level: 4 (hard) Instructions:
Generate a sequence of steps to solve the following problem while adhering to the specified constraints:
Problem: You need to organize a bookshelf with the following constraints: 1) Books of the same genre
should be together, 2) Heavier books should be on the bottom shelf, 3) The total number of books per
shelf should not exceed 10.
Items: [{‘title’: ‘Book A,’ ‘genre’: ‘Fiction,’ ‘weight’: 1}, {‘title’: ‘Book B,’ ‘genre’: ‘Non-fiction,’ ‘weight’:
3}, {‘title’: ‘Book C,’ ‘genre’: ‘Fiction,’ ‘weight’: 2}, {‘title’: ‘Book D,’ ‘genre’: ‘Non-fiction,’ ‘weight’:
2}, {‘title’: ‘Book E,’ ‘genre’: ‘Fiction,’ ‘weight’: 3}, {‘title’: ‘Book F,’ ‘genre’: ‘Non-fiction,’ ‘weight’:
2}, {‘title’: ‘Book G,’ ‘genre’: ‘Science,’ ‘weight’: 5}, {‘title’: ‘Book H,’ ‘genre’: ‘Science,’ ‘weight’: 4},
{‘title’: ‘Book I,’ ‘genre’: ‘Science,’ ‘weight’: 2}, {‘title’: ‘Book J,’ ‘genre’: ‘Fiction,’ ‘weight’: 1}]
Your solution should clearly outline each step and ensure all constraints are met. Submit your response
as a plain text string in the following format:
Steps: 1. [Your first step] 2. [Your second step] . . . Model Response Example: Fiction: [Book E,
Book C, Book J, Book A], Non-fiction: [Book B, Book D, Book F], Science: [Book G, Book H, Book I]
Judge for Above Example: Successful Overall Success Rate: 60.0%

The success in logical procedural generation was surprising given the complexity of the constraints. It reveals the
LLM’s strong capability to manage logical constraints and sequence tasks effectively, showing proficiency in abstract
logical reasoning.

Example 2

Task: furniture_assembly_instructions Task Description: Generate step-by-step assembly instructions
for a piece of furniture based on given specifications. Difficulty Level: 4 (hard) Instructions: Generate
step-by-step assembly instructions for a bookshelf with the following specifications: height 180cm, width
80cm, depth 30cm. The following parts are provided: shelves (5), side panels (2), back panel (1), screws
(20), brackets (10), screwdriver (1). Ensure the instructions are clear, logically sequenced, and easy to
follow. Each step should use one or more parts and be described in a single sentence. Submit your
instructions as a plain text string with each step separated by a newline character. Model Response
Example: Assemble the side panels by attaching the 10 brackets to the side panels using 5 screws each,
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making sure the brackets are evenly spaced and the screws are tightened securely. Attach the back panel
to the side panels by screwing it in place using 10 screws, ensuring it is flush with the edges of the side
panels. Place the shelves on the floor and attach the brackets to the top of the shelves using 2 screws
each, making sure they are evenly spaced and the shelves are level. Place the side panels on either side of
the shelves, ensuring they are aligned and the back panel is in place. Attach the side panels to the shelves
using the remaining 6 screws, making sure they are tightened securely and evenly spaced. Double-check
that all parts are securely attached and the bookshelf is level. Use the screwdriver to tighten all the
screws. Place the bookshelf in the desired location. Add books or other items to the bookshelf. Judge
for Above Example: Failed Overall Success Rate: 10.0%

The failure in generating furniture assembly instructions highlights a surprising gap in the LLM’s capability
to provide clear, logical sequences for practical, hands-on tasks, suggesting limitations in translating procedural
understanding into clear, actionable steps.

Example 3

Task: reverse_engineering_process Task Description: Analyze a final product and deduce the steps
or components that led to its creation. Difficulty Level: 4 (hard) Instructions: Analyze the final
product described below and deduce the steps or components that led to its creation. Ensure that your
response includes all the required elements. Submit your response in the following format:
Ingredients/Materials: - [List of ingredients/materials]
Steps: 1. [Step-by-step process]
Final Product: A beautifully decorated cake with three layers, each a different flavor, and intricate icing
designs
Required Elements: List of ingredients; Step-by-step preparation and decoration process Model Re-
sponse Example: To analyze the creation of a beautifully decorated three-layered cake with unique
flavors and intricate icing designs, we need to reverse-engineer the process and identify the necessary
ingredients, steps involved, and thought process required to achieve such a sophisticated dessert.
Given the constraints, let’s break it down:

1. Choose the flavors: Each layer of the cake should be a different flavor, taking into account individual
preferences but also complementarity in flavor profiles to allow for combination without overpowering
the next layer. Basic flavors may include vanilla for a universal taste, while chocolate would be a
perfect choice as the middle, rich option, and orange or any citrus flavoring for contrast.

2. Prepare cake layers:

• Ingredient list:
– Pan size (two or more)
– Cake molds or pans appropriate for layered cakes
– Sugar
– Eggs (depending on quantity)
– Butter/vegetable oil
– Melted chocolates (couverture)
– Whole milk
– Plain flour
– Cornstarch/sugar combination for cake structures

• Steps involved:
1. Preheating the oven to precise temperature
2. Preparing cakes according to the recipe to ensure separate layers of proper size

3. Plan the fillings:

• Determine the type and quantity needed for each sandwiched part of the layered cake

4. Craft the main cake:
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• Construct the layers once cooled enough to handle or stack onto a base unit

5. Design Icing Features: Create intricate icings for outside decoration purposes. These steps would
necessitate having in hand cake decorating tools with precision mechanisms for details with precision:

• Preparation of smooth icing paste/whipping cream or butters

6. Frosting of the Cake Surface:

• Use special techniques including piping for outlines and finishing touches.

After these numerous steps, the final product will manifest as presented in the requirements. These
steps show clear dedication from the individual’s time which is essential towards producing complex and
unique artifacts like artfully crafted sweets. The final product description will embody the sum total of
precise planning and labor involved for its creation.
Here is the compilation of final steps:
Ingredients: - High-quality Cake Flour - Granulated Sugar - Eggs at room temperature or as may be
needed to meet needs - Cakes flavors (Vanilla, Chocolates; Orange with citrus) - Butter/oil for oiling
each cake layer form - Melted Chocolates - Whole Milk - Non-stick cake pan form or metal cake pan sets
- Cake molds designed for producing layered cakes that can interlock.
Steps:

1. Plan cake taste preferences from the variety which you aim to achieve which could easily be Vanilla
middle layer – Chocolate in a middle setting – Orange upper layer flavor.

2. Bake using the baking guidelines that might be included into the procedure for making delicious
cakes suitable for decoration without crumbling so that it comes out so smooth to prevent break in
the process from one segment to another (from low to high portions).

Final Product:
A beautifully created cake consists of three (3), each of individual taste such as vanilla- chocolate mixture
and orange mix with very intricate icing techniques applied including piping, precise and attractive
designs for exterior appearance thus making the masterpiece look outstanding. Judge for Above
Example: Successful Overall Success Rate: 100.0%

The success in reverse engineering a cake creation process was surprising and indicates the LLM’s ability to
deduce and articulate complex processes creatively and effectively. This reveals strengths in creative procedural
thinking and the capacity to generate detailed, reverse-engineered instructions.

2.2 Advanced Recipe Generation and Adaptation
2.2.1 Overview
Capabilities: Culinary Creativity and Procedural Knowledge

Number of Tasks: 28
Success Rate: 82.50%
Difficulty Success Rates: - moderate: 88.24% - hard: 73.64%
Difficulty Percentages: - moderate: 60.7%

• hard: 39.3%

2.2.2 Analysis
The LLM demonstrates strong capabilities in adapting recipes to meet specific dietary restrictions, showcasing
creativity and procedural knowledge. However, variability in performance on more complex tasks suggests limitations
in maintaining flavor and texture consistently.

Insights:
The LLM excels at basic recipe adaptations, suggesting a solid understanding of culinary concepts and ingredient

substitutions. However, it may struggle with more nuanced adaptations, indicating a need for improved contextual
comprehension and creativity in complex culinary scenarios.
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2.2.3 Task Examples
Example 1

Task: dietary_restriction_recipe_adaptation Task Description: Adapt a given recipe to meet specific
dietary restrictions while maintaining the original dish’s flavor and texture as much as possible. Difficulty
Level: 4 (hard) Instructions: Adapt the following recipe to meet the specified dietary restriction.
Ensure that the adapted recipe maintains the original dish’s flavor and texture as much as possible.
Include a detailed list of ingredients and step-by-step instructions for preparing the adapted dish. Submit
your adapted recipe as a plain text string.
Recipe: Classic Beef Lasagna Dietary Restriction: vegetarian
Format of submission: Ingredients: [List of ingredients] Instructions: [Step-by-step instructions] Model
Response Example: To adapt the Classic Beef Lasagna recipe to meet the vegetarian dietary restriction,
we will replace the ground beef with a plant-based protein source that mimics the texture and flavor of
ground beef. We will also ensure that all other ingredients are vegetarian-friendly.
Adapted Recipe: Vegetarian Lasagna
Ingredients:

• 8-10 lasagna noodles
• 1 cup vegetarian ground “beef” (such as textured vegetable protein or tempeh, crumbled)
• 1 onion, chopped
• 2 cloves garlic, minced
• 2 cups marinara sauce (make sure it’s vegetarian)
• 1 cup ricotta cheese
• 1 cup shredded mozzarella cheese
• 1/4 cup grated Parmesan cheese
• 1 cup frozen spinach, thawed and drained
• 1 cup sliced mushrooms
• 1 cup sliced bell peppers
• 1 tsp dried basil
• 1 tsp dried oregano
• Salt and pepper, to taste
• Olive oil, for greasing the baking dish

Instructions:

1. Preheat the oven to 375°F (190°C).
2. Cook the lasagna noodles according to the package instructions. Drain and set aside.
3. In a large skillet, heat a couple of tablespoons of olive oil over medium-high heat. Add the chopped

onion and cook until translucent, about 3-4 minutes. Add the minced garlic and cook for another
minute.

4. Add the vegetarian ground “beef” to the skillet and cook, breaking it up with a spoon, until it’s
browned and crispy, about 5-6 minutes.

5. Add the marinara sauce, basil, oregano, salt, and pepper to the skillet. Stir to combine and bring
the sauce to a simmer. Reduce the heat to low and let it cook while you prepare the cheese mixture.

6. In a medium bowl, combine the ricotta cheese, mozzarella cheese, and Parmesan cheese. Mix well
to combine.

7. In a separate skillet, heat a couple of tablespoons of olive oil over medium heat. Add the sliced
mushrooms and bell peppers and cook until they’re tender, about 5-6 minutes.

8. To assemble the lasagna, spread a layer of the marinara sauce in the bottom of a 9x13-inch baking
dish. Arrange 4 lasagna noodles on top of the sauce.

9. Spread half of the ricotta cheese mixture over the noodles, followed by half of the cooked mushrooms
and bell peppers.

10. Repeat the layers: marinara sauce, noodles, ricotta cheese mixture, and mushrooms and bell
peppers.
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11. Top the final layer of noodles with the remaining marinara sauce and sprinkle with mozzarella
cheese.

12. Cover the baking dish with aluminum foil and bake for 30 minutes.
13. Remove the foil and continue baking for an additional 10-15 minutes, or until the cheese is melted

and bubbly.
14. Let the lasagna rest for 10-15 minutes before slicing and serving.

This adapted recipe maintains the original dish’s flavor and texture as much as possible, while replacing
the ground beef with a plant-based protein source. The vegetarian ground “beef” provides a similar
texture to ground beef, while the marinara sauce and cheese mixture ensure that the dish still has a rich
and creamy flavor. The addition of mushrooms and bell peppers adds extra flavor and nutrients to the
dish. Judge for Above Example: Successful Overall Success Rate: 60.0%

The successful adaptation of a Classic Beef Lasagna to a vegetarian version highlights the LLM’s proficiency
in ingredient substitution and procedural instructions. However, the lower success rate for this task type suggests
challenges in consistently achieving the desired flavor and texture balance, indicating a potential limitation in
complex contextual understanding.

2.3 Historical Analysis and Creative Scenario Generation
2.3.1 Overview
Capabilities: Historical knowledge, analytical reasoning, and creative narrative skills

Number of Tasks: 72
Success Rate: 87.64%
Difficulty Success Rates: - moderate: 82.86% - hard: 88.12% - very hard: 90.00%
Difficulty Percentages: - moderate: 9.7%

• hard: 88.9%

• very hard: 1.4%

2.3.2 Analysis
The LLM demonstrates strong capabilities in historical reasoning, scenario simulation, and hypothesis generation,
showcasing an ability to handle complex historical tasks with a high degree of accuracy. However, the responses often
lack depth and critical analysis, indicating a limitation in generating truly novel insights or deeply interrogating
scenarios.

Insights:
The LLM excels in structured historical reasoning and scenario simulation, showing strong capabilities in handling

complex tasks with factual accuracy. However, it lacks depth in critical analysis and innovative thinking, often relying
on established narratives. This indicates that while LLMs are proficient in tasks requiring structured reasoning, they
may not yet fully replicate the nuanced critical thought processes of expert historians.

2.3.3 Task Examples
Example 1

Task: historical_analysis_hypothesis Task Description: Analyze historical events and generate
plausible hypotheses based on given scenarios. Difficulty Level: 4 (hard) Instructions: Analyze the
following historical scenario and generate a detailed hypothesis:
Scenario: Analyze the possible causes and consequences of the fall of the Western Roman Empire in 476
AD. Provide a detailed explanation of at least three potential causes, supported by historical evidence,
and predict the immediate and long-term impacts on European society. Focus on political, economic,
and social aspects.
Your response should include: 1. A thorough analysis of the scenario. 2. A well-reasoned hypothesis
based on historical knowledge. 3. Predictions of the immediate and long-term impacts.
Ensure your hypothesis is logical, well-supported by historical facts, and clearly articulated. Submit your
response as a plain text string in the following format:
Analysis: [Your analysis] Hypothesis: [Your hypothesis] Predictions: [Your predictions] Model Response
Example: Analysis: The fall of the Western Roman Empire in 476 AD was a complex and multifaceted
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event that resulted from a combination of internal weaknesses, external pressures, and long-term
structural issues. The empire had been facing significant challenges for centuries, including corruption,
mismanagement, and external threats from barbarian tribes. The empire’s extensive borders, vast
territories, and diverse population made it difficult to maintain control and coordination. The Roman
legions, once the backbone of the empire’s military power, had become increasingly ineffective and corrupt.
The empire’s economic troubles, including inflation, debasement of the currency, and over-reliance on
slave labor, further eroded its stability. The rise of Christianity and the subsequent decline of traditional
Roman values and institutions also contributed to the empire’s instability.
Hypothesis: Based on historical evidence, I propose that the primary causes of the fall of the Western
Roman Empire in 476 AD were:

1. Internal decay and corruption: The Roman Empire’s internal weaknesses, including corruption,
mismanagement, and inefficiency, created an environment in which external threats could flourish.
The empire’s bureaucratic and administrative systems were clogged with corruption, nepotism, and
incompetence, leading to a decline in the quality of governance and the effectiveness of the military.

2. External pressures and barbarian invasions: The constant pressure from external threats,
including the Huns, Goths, and Vandals, further weakened the empire’s defenses and created
opportunities for barbarian tribes to infiltrate and conquer Roman territories. The empire’s
extensive borders and extensive trade networks made it vulnerable to external threats.

3. Economic instability and decline: The Roman Empire’s economic troubles, including inflation,
debasement of the currency, and over-reliance on slave labor, eroded the empire’s stability and
created social and economic tensions. The decline of the Roman economy led to a decline in the
standard of living, social unrest, and eventually, the collapse of the empire.

Predictions: Based on historical knowledge, I predict that the immediate and long-term impacts of the
fall of the Western Roman Empire in 476 AD would be:
Immediate impacts:

• The collapse of the Roman Empire would lead to a power vacuum, creating opportunities for
various barbarian tribes to establish their own kingdoms and empires.

• The decline of Roman institutions, including the Senate, the imperial administration, and the
Roman legions, would create a void in governance and security.

• The disruption of trade networks and the decline of the Roman economy would lead to social and
economic chaos, including widespread poverty, famine, and disease.

Long-term impacts:

• The collapse of the Roman Empire would lead to the fragmentation of Europe, with various
barbarian tribes and kingdoms emerging in its place. This would create a patchwork of smaller,
more localized powers, rather than a unified empire.

• The decline of Roman institutions and the rise of Christianity would lead to the emergence of a new
social and cultural order, with Christianity playing a dominant role in shaping European society.

• The collapse of the Roman Empire would also lead to the decline of Roman culture, including its
language, literature, and art, which would be replaced by the cultures of the barbarian tribes and
the emerging medieval kingdoms.

In conclusion, the fall of the Western Roman Empire in 476 AD was a complex and multifaceted event
that resulted from a combination of internal weaknesses, external pressures, and long-term structural
issues. The primary causes of the empire’s collapse were internal decay and corruption, external pressures
and barbarian invasions, and economic instability and decline. The immediate and long-term impacts
of the empire’s collapse would be far-reaching, shaping the course of European history for centuries to
come. Judge for Above Example: Successful Overall Success Rate: 80.0%

The successful execution of a complex historical analysis task demonstrates the LLM’s robust understanding
of historical events and its ability to generate plausible hypotheses. The surprise lies in the model’s ability to
effectively synthesize various historical factors and predict outcomes, which is typically a challenging task requiring
deep historical insight.
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Example 2

Task: historical_event_simulation Task Description: Simulate a historical event with altered key
variables and predict plausible alternative outcomes. Difficulty Level: 4 (hard) Instructions: Simulate
the following historical event with the given alteration: The signing of the Treaty of Versailles in 1919 with
the alteration: Germany was not held responsible for the war and was not required to pay reparations.
Provide a detailed explanation of how this alteration could have changed the course of history, including
potential short-term and long-term impacts. Ensure that your response is coherent, historically plausible,
and demonstrates a deep understanding of the historical context. Submit your simulation as a plain text
string in the following format: ‘Simulation: [Your simulation].’ Model Response Example: Simulation:
The signing of the Treaty of Versailles in 1919 was a pivotal moment in history, marking the official end
of World War I and imposing severe penalties on the defeated Central Powers, particularly Germany.
However, in this altered scenario, the Treaty of Versailles omitted the provisions that held Germany
accountable for the war and required them to pay massive reparations.
The immediate consequences of this altered treaty would have been:

• Germany, now absolved of responsibility, would not have experienced the economic hardship and
resentment caused by the reparations imposed by the Treaty.

• The hyperinflation of the 1920s, which had devastating effects on the German economy, may not
have occurred, or at least may have been less severe.

The absence of these financial burdens may have contributed to a more stable economic situation in
Germany, which, in turn, could have influenced the rise of the Nazi party. With economic stability and a
more stable society, the conditions for the rise of the Nazi party might have been significantly diminished.
However, in the absence of these immediate economic challenges, it’s also possible that Germany would
have become more engaged with the global community and pursued a path of economic development
through international cooperation.
As the 1920s and 1930s progressed, the international climate might have been very different:

• Without the burden of reparations and the sense of injustice and resentment, Germany’s international
relations with other nations could have improved significantly, possibly even preventing the
reemergence of nationalism and the subsequent rise of Hitler and the Nazi party.

This alteration could also have changed the course of history in terms of:

• Global politics and power dynamics. The lack of reparations and Germany’s perceived lack of guilt
would have given them a clear path towards a more normal relations with other nations and their
role as a member of the League of Nations may have become more normalized, allowing Germany
to work on establishing new alliances.

• World War II, or at least its initial outbreak. The removal of reparations and Germany’s non-
accountability would likely have resulted in the loss of an important motive for Germany to pursue
expansion, thereby possibly preventing or at least delaying the onset of World War II.

This scenario highlights the interconnectedness of historical events and how small changes can lead to
vastly different outcomes, demonstrating the complexity of history and the importance of considering the
broader context. Judge for Above Example: Successful Overall Success Rate: 100.0%

The model’s success in simulating an altered historical treaty and predicting plausible outcomes is surprising
due to the task’s complexity and requirement for nuanced understanding of historical context. The LLM effectively
navigates the scenario, demonstrating an impressive grasp of historical cause and effect, yet the response remains
somewhat conventional.
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Example 3

Task: historical_reasoning Task Description: Analyze historical scenarios and explain the potential
outcomes or significance of these events. Difficulty Level: 4 (hard) Instructions: Analyze the following
historical scenario and explain the potential outcomes or significance of these events. The scenario is:
Imagine that the Industrial Revolution had never occurred in Europe. Discuss the potential implications
for global development and technological progress.

Here are the constraints: Consider the impact on economic systems, societal structures, and technological
advancements. Account for alternative historical developments that may have arisen in the absence of
the Industrial Revolution.

Submit your analysis and explanation as a plain text string in the following format: ‘Analysis: [Your
analysis] Explanation: [Your explanation].’ Model Response Example: Analysis: Without the
Industrial Revolution, Europe’s economic systems might have continued to rely heavily on manual
labor, traditional craftsmanship, and agrarian-based economies. This could have led to a slower pace
of economic growth, as well as a more labor-intensive and less efficient production process. Societal
structures, such as feudalism, might have persisted longer, with a stronger emphasis on social hierarchy
and limited social mobility. Technological advancements, including transportation, communication, and
energy production, would likely have been hindered, leading to a less interconnected and more localized
world.

Explanation: In the absence of the Industrial Revolution, global development would likely have been
significantly different. Alternative historical developments may have included a stronger focus on
traditional crafts and skills, with a greater emphasis on local and regional self-sufficiency. However, this
could have limited the exchange of ideas and innovations, potentially hindering the progress of science,
technology, engineering, and mathematics (STEM) fields. The lack of a widespread mechanization of
industries may have also slowed the development of modern manufacturing, trade, and commerce. The
absence of the Industrial Revolution might have also led to a more fragmented and less integrated global
economy, with potentially significant implications for international relations and conflict. Judge for
Above Example: Successful Overall Success Rate: 90.0%

The LLM’s ability to reason through the absence of the Industrial Revolution and its implications is noteworthy.
The model successfully identifies key areas of impact, but the surprise is in the limited depth and innovative
exploration of alternative historical developments, suggesting an area for further improvement in creative historical
reasoning.

2.4 Spatial and Geometric Reasoning with Descriptive Analysis
2.4.1 Overview
Capabilities: Spatial reasoning and visualization

Number of Tasks: 50
Success Rate: 56.60%
Difficulty Success Rates: - moderate: 69.29% - hard: 51.67%
Difficulty Percentages: - moderate: 28.0%

• hard: 72.0%

2.4.2 Analysis
The LLM shows competence in generating and interpreting descriptive spatial and architectural content but struggles
with precise geometric reasoning and spatial manipulation tasks. This indicates a proficiency in language-based
visualization but limitations in computational spatial reasoning.

Insights:
The LLM’s proficiency in descriptive spatial tasks suggests strong capabilities in visualization and language

processing, but its struggles with geometric reasoning and spatial manipulation reveal limitations in deeper
computational and reasoning tasks. This highlights an area for improvement in enhancing the model’s ability to
perform precise spatial computations and transformations.
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2.4.3 Task Examples
Example 1

Task: 3d_model_description_and_interpretation Task Description: Generate descriptions for 3D
models based on given criteria and interpret textual descriptions to visualize 3D models. Difficulty
Level: 4 (hard) Instructions: Task 1: Generate a detailed textual description for a 3D model of a
furniture object, specifically a chair. Your description should include: 1. Dimensions and proportions.
2. Materials and textures. 3. Key features and components. 4. Any special design elements or unique
aspects.
Task 2: Interpret the following textual description and visualize the 3D model. Describe the model in
terms of its shape, dimensions, materials, and key features. Example description: ‘A modern house with
two floors. The first floor has a large rectangular living room with wooden flooring and a glass wall
facing the garden. The second floor has three bedrooms with carpeted floors and a balcony extending
from the master bedroom.’
Submit your response as a plain text string in the following format:
Visualization: [Your detailed visualization of the 3D model] Model Response Example: Task 1:
Detailed textual description for a 3D model of a chair.
The 3D model of the chair is a modern, minimalist design with a focus on comfort and functionality. The
chair has a sturdy oak wood frame, with a rich, dark brown finish that adds warmth and sophistication
to any room.
Dimensions and proportions: - Height: 36 inches (91.44 cm) - Seat height: 20 inches (50.8 cm) - Arm
height: 28 inches (71.12 cm) - Depth: 24 inches (60.96 cm) - Width: 30 inches (76.2 cm)
Materials and textures: - Oak wood frame with a dark brown finish - Cream-colored leather upholstery
with a subtle sheen - Cushioned seat and backrest for added comfort
Key features and components: - Ergonomic design with a contoured seat and backrest - Adjustable
headrest for personalized comfort - Five-star base for stability and durability - Metal armrests with a
brushed chrome finish
Special design elements or unique aspects: - The chair’s frame features a unique, curved design element
that adds visual interest and creates a sense of flow. - The leather upholstery is embossed with a subtle,
geometric pattern that adds texture and depth.
Task 2: Interpret the textual description and visualize the 3D model.
Visualization: A minimalist chair with a sturdy oak wood frame, a rich dark brown finish, and cream-
colored leather upholstery. The chair has an ergonomic design with a contoured seat and backrest,
adjustable headrest, and five-star base for stability. The frame features a unique, curved design element
and the upholstery has a subtle, embossed geometric pattern. The chair’s dimensions are 36 inches high,
30 inches wide, and 24 inches deep. Judge for Above Example: Successful Overall Success Rate:
90.0%

The success in Example 2 was surprising given the complexity of translating textual descriptions into detailed
3D visualizations. This success highlights the LLM’s capability in handling descriptive tasks that require a high
level of detail and coherence.

Example 2

Task: architectural_design_critique Task Description: Design an architectural structure based on
given criteria and provide a detailed critique of the design. Difficulty Level: 4 (hard) Instructions:
Design an architectural structure based on the given criteria and provide a detailed critique of the
design. Ensure your design is detailed and covers all aspects, including layout, materials, and unique
features. After describing the design, provide a critique evaluating how well the design meets the specified
requirements and suggesting improvements.
Structure Type: modern residential house Requirements: 2 bedrooms, 1 kitchen, 1 living room, eco-
friendly materials, energy-efficient design
Format your response as follows: 1. Design Description: [Your design description] 2. Critique: [Your
critique] Model Response Example: The design meets the requirements for a modern residential
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house with eco-friendly materials and energy-efficient design, but could benefit from more variety in
interior materials, consideration for future expansion, and technical integration of the smart home system.
Judge for Above Example: Successful Overall Success Rate: 100.0%

The success in Example 3 was notable as it demonstrates the LLM’s ability to design architectural structures
and provide insightful critiques, indicating a strong grasp of architectural concepts and evaluation criteria.

Example 3

Task: spatial_reasoning_geometry Task Description: Solve geometric problems involving spatial
reasoning and visualization. Difficulty Level: 4 (hard) Instructions: Solve the following geometric
problem:
Problem: Consider a cube with a side length of 3 units. If a plane cuts through the cube diagonally
from one vertex to the opposite vertex, what is the shape and area of the resulting cross-section? Clearly
describe the shape and provide the exact area of the cross-section in square units. Note that the plane
passes through the centers of the edges it intersects.
Submit your response as a plain text string in the following format:
Shape: [The shape of the cross-section] Area: [The exact area of the cross-section in square units] Model
Response Example: To solve this problem, I will first reason about the shape and dimensions of the
resulting cross-section.
The cube with a side length of 3 units has 8 vertices and 12 edges. When a plane cuts through the cube
diagonally from one vertex to the opposite vertex, it will pass through the center of the cube. This
means that the plane will cut through the cube at the midpoint of the cube’s diagonal, which is also the
center of the cube.
The plane will intersect the cube’s edges at the center points of the edges it intersects. Since there are 4
edges that intersect the plane, the cross-section will be a quadrilateral with 4 sides. The diagonals of the
quadrilateral will be the diagonals of the cube. Since the cube is a regular solid, its diagonals are equal
in length. Therefore, the diagonals of the cross-section will be equal in length.
The diagonals of the cube are given by the Pythagorean theorem as sqrt(3ˆ2 + 3ˆ2) = sqrt(18). Therefore,
the diagonals of the cross-section are sqrt(18). The diagonals of a quadrilateral form right angles with
the sides of the quadrilateral. Since the diagonals of the cross-section are equal in length and form right
angles with the sides, the cross-section is a rhombus.
The area of a rhombus can be calculated using the formula A = (d1 * d2) / 2, where d1 and d2 are the
diagonals of the rhombus. However, since the diagonals of the cross-section are equal in length, we can
use a simpler formula: A = (dˆ2) / 2, where d is the diagonal of the rhombus.
Now, let’s calculate the area of the cross-section: d = sqrt(18) A = (dˆ2) / 2 A = (18) / 2 A = 9
So, the shape of the cross-section is a rhombus, and its area is 9 square units.
Here’s the response in the required format: Shape: Rhombus Area: 9 Judge for Above Example:
Failed Overall Success Rate: 10.0%

The failure in Example 4 was surprising given the task’s clear geometric nature. The inability to correctly solve
the problem suggests a limitation in the LLM’s capacity for spatial reasoning and geometric computation.

Example 4

Task: spatial_reasoning Task Description: Interpret and manipulate 2D shapes based on given
instructions. Difficulty Level: 3 (moderate) Instructions: Complete the following task based on the
given instruction and shape:
Instruction: Rotate the given shape 90 degrees clockwise.
Shape: [[1 0 0] [1 1 1] [0 0 1]]
Your task is to: 1. Perform the specified transformation on the given shape. 2. Submit the transformed
shape as a 2D array in plain text format.
Ensure that your response is accurate and follows the given instruction. Model Response Example:
[[1 1 0], [0 1 1], [0 0 1]] Judge for Above Example: Failed Overall Success Rate: 0.0%
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The failure in Example 5 was surprising as the task involved a straightforward spatial transformation. This
indicates potential difficulties in executing precise spatial manipulations, even when the task is well-defined.

Example 5

Task: floor_plan_generation Task Description: Generate a simple floor plan based on a given
description. Difficulty Level: 4 (hard) Instructions: Generate a floor plan based on the following
description: ‘a 10x10 grid floor plan with a 4x4 square living room in the bottom left (positions 7-10,
1-4), a 4x6 rectangular kitchen on the right (positions 7-10, 5-10), and a 2x4 rectangular bathroom
above the kitchen (positions 5-6, 5-8).’ Ensure the floor plan is clear and resembles the described
layout. The floor plan should fit within a 10x10 grid. Use ‘L’ for living room, ‘K’ for kitchen, ‘B’
for bathroom, and ‘E’ for empty space. Submit your floor plan as a plain text string with each row
on a new line, e.g., ‘LLLL. . . . . . LLLL. . . . . . . . . . . . KKKK . . . . . . KKKK . . . . . . KKKK . . . . . . KKKK
. . . . . . KKKK . . . . . . KKKK BBBBBB. . . . BBBBBB. . . .’ Here is a detailed example of a possible floor plan
response:Living room (positions 7-10, 1-4):LLLL. . . .LLLL. . . .LLLL. . . .LLLL. . . .Kitchen (positions 7-10, 5-
10):. . . ..KKKK. . . ..KKKK. . . ..KKKK. . . ..KKKKBathroom (positions 5-6, 5-8):. . . ..BBB. . . . . . BBB.Empty
space:E represents empty space. Model Response Example: LLLLL. . . .E. . . .E. . . .E. . . . E. . . .E. . . .E. . . .E. . . .E.
E. . . .E. . . .E. . . .E. . . .E. E. . . .E. . . .E. . . .E. . . .E. E. . . .K. . . .K. . . .K. . . .K. E. . . .K. . . .K. . . .K. . . .K. E. . . .K. . . .K. . . .K. . . .K.
E. . . .K. . . .K. . . .K. . . .K. B. . . .B. . . .B. . . .B. . . .B. B. . . .B. . . .B. . . .B. . . .B. Judge for Above Example:
Failed Overall Success Rate: 0.0%

The failure in Example 6 was notable as it underscores the LLM’s challenge in translating textual descriptions
into accurate spatial layouts, a task that requires both visualization and spatial reasoning skills.

2.5 Code Generation, Debugging, and Algorithm Design
2.5.1 Overview
Capabilities: Programming proficiency and algorithmic thinking

Number of Tasks: 62
Success Rate: 83.23%
Difficulty Success Rates: - moderate: 84.00% - hard: 83.72% - very hard: 75.00%
Difficulty Percentages: - moderate: 24.2%

• hard: 69.4%

• very hard: 6.5%

2.5.2 Analysis
The LLM demonstrates strong capabilities in recalling and applying standard algorithms, creative coding, and
procedural art generation, as evidenced by successes in tasks like algorithm design and creative coding. However, it
shows limitations in precise algorithm implementation and problem-solving accuracy, particularly in optimization
tasks and specific algorithmic problem-solving under strict constraints.

Insights:
The LLM shows proficiency in algorithm recall and creative coding but struggles with precise implementation

and problem-solving under strict constraints. This suggests that while the model can process and apply known
solutions creatively, its algorithmic precision and adaptability to nuanced problem constraints can be inconsistent.
These insights highlight the need for further refinement in algorithmic understanding and accuracy.

2.5.3 Task Examples
Example 1

Task: algorithm_design_analysis Task Description: Design and analyze algorithms to solve given
computational problems, providing both the algorithm and its complexity analysis. Difficulty Level: 5
(very hard) Instructions: Design an algorithm to solve the given computational problem and analyze
its efficiency. Your response should include the algorithm in pseudocode and a detailed analysis of its
time and space complexity. Ensure your solution is logically sound and efficient. Submit your response
as a plain text string in the following format:

1. Pseudocode: [Your pseudocode here]
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2. Complexity Analysis: [Your analysis here]

Problem: Design an algorithm to find the longest increasing subsequence in an array of integers. Analyze
its time and space complexity. Model Response Example: The time complexity of the algorithm is
O(nˆ2) and the space complexity is O(n). Judge for Above Example: Successful Overall Success
Rate: 60.0%

It was surprising that the LLM successfully identified the O(nˆ2) solution for the longest increasing subsequence,
a problem known for its complexity. This success illustrates the model’s capability to apply dynamic programming
principles effectively, showcasing a deep understanding of algorithmic complexity and standard solutions.

Example 2

Task: creative_coding Task Description: Write code to generate creative outputs such as procedural
art or music based on given criteria. Difficulty Level: 5 (very hard) Instructions: Write code to
generate the following creative output based on the criteria:
Output Type: art
Criteria: Generate a piece of procedural art that consists of a grid of colorful circles with varying sizes
and colors. The circles should be arranged in a visually appealing pattern.
Ensure the code is written in Python and uses appropriate libraries for the task (e.g., matplotlib for art,
numpy and sounddevice for music). Submit your code as a plain text string in the following format:
Code:
Ensure the code is well-commented and explain how it meets the criteria. Model Response Example:
Code:

import numpy as np
import matplotlib.pyplot as plt

# Set the seed for reproducibility
np.random.seed(0)

# Define the grid size
grid_size = 10

# Create a 2D array to store the circle positions and sizes
positions = np.zeros((grid_size, grid_size, 2))
sizes = np.zeros((grid_size, grid_size))

# Generate random circle positions and sizes
for i in range(grid_size):

for j in range(grid_size):
positions[i, j, 0] = np.random.uniform(0, 1)
positions[i, j, 1] = np.random.uniform(0, 1)
sizes[i, j] = np.random.uniform(0.1, 1)

# Define the colors
colors = np.random.rand(grid_size, grid_size, 3)

# Create the figure and axis
fig, ax = plt.subplots()

# Loop over each circle in the grid
for i in range(grid_size):

for j in range(grid_size):
# Calculate the radius of the circle
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radius = sizes[i, j] * 1.5

# Draw the circle
circle = plt.Circle((positions[i, j, 0], positions[i, j, 1]), radius, color=colors[i, j])
ax.add_artist(circle)

# Set the limits and aspect ratio of the plot
ax.set_xlim(0, 1)
ax.set_ylim(0, 1)
ax.set_aspect(’equal’)

# Show the plot
plt.show()

Explanation: This code generates a piece of procedural art consisting of a grid of colorful circles with
varying sizes and colors. The circles are arranged in a visually appealing pattern by using random
numbers to determine their positions, sizes, and colors.
Here’s how the code meets the criteria:

1. Grid Size: The grid size can be adjusted by changing the grid_size variable. This determines
the number of circles in each direction.

2. Circle Positions and Sizes: The circle positions and sizes are generated randomly using
np.random.uniform. The positions are between 0 and 1, while the sizes are between 0.1 and 1.

3. Colors: The circle colors are also generated randomly using np.random.rand. This creates a
diverse range of colors for the circles.

4. Visual Appeal: The circles are arranged in a visually appealing pattern by using random numbers
to determine their positions and sizes. The aspect ratio of the plot is set to ‘equal’ to ensure that
the circles appear as circles and not ellipses.

This code uses the matplotlib library to create the plot and display the grid of colorful circles. The
plt.show() function is used to display the plot. Judge for Above Example: Successful Overall
Success Rate: 80.0%

The success in creative coding was notable because it required integrating multiple concepts, such as library
usage and procedural generation, to create visually appealing art. This reflects the model’s ability to handle practical
coding tasks and creativity, which might not be expected from a language model.

Example 3

Task: optimization_algorithm_design Task Description: Design an algorithm to solve a specific
optimization problem and explain the reasoning behind the chosen approach. Difficulty Level: 4 (hard)
Instructions: Design an algorithm to solve the following optimization problem:
Problem Description: Design an algorithm to find the shortest path between two nodes in a graph. The
graph is represented as an adjacency matrix, and the weights represent distances between nodes. The
adjacency matrix is a 2D array where the value at index [i][j] represents the distance from node i to node
j. If there is no direct path between nodes, the value is infinity.
Ensure that your algorithm is efficient, correct, and appropriately handles all edge cases. Provide a clear
explanation of your approach, including the reasoning behind your chosen algorithm, its efficiency, and
any assumptions made. Submit your algorithm as a plain text string in the following format:
Algorithm: [Your algorithm here]
Explanation: [Your explanation here] Model Response Example: Algorithm:

function shortestPath(graph, start, end):
n = len(graph)
distance = [float(’inf’)] * n
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distance[start] = 0
parent = [-1] * n

for _ in range(n - 1):
for i in range(n):

for j in range(n):
if graph[i][j] != float(’inf’) and distance[i] + graph[i][j] < distance[j]:

distance[j] = distance[i] + graph[i][j]
parent[j] = i

if distance[end] == float(’inf’):
return None

else:
path = []
current = end
while current != -1:

path.append(current)
current = parent[current]

return path[::-1]

def main():
graph = [[0, 5, float(’inf’), 10],

[float(’inf’), 0, 3, float(’inf’)],
[float(’inf’), float(’inf’), 0, 1],
[float(’inf’), float(’inf’), float(’inf’), 0]]

start = 0
end = 3
path = shortestPath(graph, start, end)
if path is not None:

print("Shortest path:", path)
print("Distance:", graph[start][end])

else:
print("No path found")

if __name__ == "__main__":
main()

Explanation: The problem of finding the shortest path between two nodes in a graph is a classic example
of a single-source shortest path problem. The graph is represented as an adjacency matrix, which is a
common and efficient data structure for representing graphs. We use Dijkstra’s algorithm to solve this
problem, which is a popular choice for single-source shortest path problems.
Dijkstra’s algorithm works by maintaining a priority queue of nodes, where the priority of each node
is its shortest distance from the source node. We initialize the distance to the source node as 0 and
all other nodes as infinity. We then iteratively extract the node with the minimum distance from the
priority queue and update the distances of its neighbors if a shorter path is found.
We use a distance array to store the shortest distance from the source node to each node, and a parent
array to store the parent of each node in the shortest path. We iterate n-1 times, where n is the number
of nodes, to ensure that all nodes are visited.
Finally, we check if a path is found from the source node to the destination node. If a path is found,
we construct the shortest path by backtracking from the destination node to the source node using the
parent array.
The time complexity of Dijkstra’s algorithm is O(nˆ2 + m), where n is the number of nodes and m is
the number of edges. The space complexity is O(n), where n is the number of nodes.

18



In this implementation, we assume that the graph is represented as an adjacency matrix, and the weights
represent distances between nodes. We also assume that the graph is connected and there are no negative
weight edges. Judge for Above Example: Failed Overall Success Rate: 40.0%

The failure to implement Dijkstra’s algorithm correctly was surprising, as the LLM incorrectly applied a loop
structure reminiscent of Bellman-Ford. This suggests a limitation in accurately selecting and implementing the
correct algorithm for a given optimization problem, highlighting gaps in algorithmic precision.

Example 4

Task: algorithmic_problem_solving Task Description: Solve algorithmic problems by implementing
specific algorithms to find solutions. Difficulty Level: 4 (hard) Instructions: Solve the following
algorithmic problem based on the given problem statement and example input:
Problem Statement: Given a list of integers, find the longest increasing subsequence. The output should
be the longest subsequence in the order they appear in the input list. Example Input: [10, 9, 2, 5, 3, 7,
101, 18]
Provide your solution as a plain text string in the following format:
Solution: [Your solution here]
Ensure that your solution is correct, follows the algorithm described in the problem statement, and
handles edge cases appropriately. Do not include any intermediate steps or explanations. Model
Response Example: Solution: [10, 2, 3, 7, 101] Judge for Above Example: Failed Overall Success
Rate: 40.0%

The incorrect solution to finding the longest increasing subsequence, despite the similar problem being correctly
addressed in Example 1, was surprising. It reveals a potential inconsistency in applying algorithmic knowledge
across different contexts, suggesting challenges in maintaining accuracy under problem-specific constraints.

2.6 Pattern Recognition and Generation Tasks
2.6.1 Overview
Capabilities: Pattern Recognition and Spatial-Logical Reasoning

Number of Tasks: 25
Success Rate: 59.60%
Difficulty Success Rates: - moderate: 74.44% - hard: 51.33% - very hard: 50.00%
Difficulty Percentages: - moderate: 36.0%

• very hard: 4.0%

2.6.2 Analysis
The LLM exhibits moderate proficiency in spatial reasoning and pattern recognition tasks, with notable strengths in
generating creative patterns but significant weaknesses in simple spatial reasoning and description tasks. This suggests
a disparity between its ability to creatively interpret complex patterns and its capacity to handle straightforward
spatial logic.

Insights:
The LLM demonstrates a capacity for creative pattern generation but shows limitations in basic spatial reasoning

and task interpretation. This indicates a potential gap in systematic spatial logic processing, which could be a target
for improvement to enhance its capabilities in handling spatially-oriented tasks.

2.6.3 Task Examples
Example 1

Task: geometric_pattern_description_generation Task Description: Describe a given geometric
pattern and generate a new pattern based on specified criteria. Difficulty Level: 3 (moderate)
Instructions: Describe the given geometric pattern in detail and generate a new pattern based on the
specified criteria.
Pattern Description: A circle with four smaller circles inside, each touching the larger circle’s circumference.
Criteria: Create a new pattern that includes a square and triangles.
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Your response should include: 1. A detailed description of the given pattern, explaining its components
and their arrangement. 2. A new pattern based on the specified criteria, described clearly and
comprehensively.
Example response format: - Description: The given pattern is a circle with four smaller circles inside it.
The smaller circles are evenly spaced and touch the circumference of the larger circle. - New Pattern: A
square with four triangles inside, each triangle’s base touching one side of the square, and the triangles
pointing towards the center.
Ensure your descriptions are clear and accurate, and your new pattern is creative and adheres to the
given criteria. Submit your response as a plain text string in the following format: - Description: [Your
description here] - New Pattern: [Your new pattern here]
Make sure to follow the specified format exactly and provide a comprehensive description. The new
pattern must include all required elements, be symmetrical if specified, and show creativity in arrangement.
Model Response Example: - Description: The given pattern is a circle with four smaller circles inside
it. The smaller circles are evenly spaced and touch the circumference of the larger circle, creating a
symmetrical arrangement. Each of the smaller circles is identical in size and shape, with no gaps or
overlaps between them. The entire arrangement exudes a sense of harmony and balance, with the smaller
circles adding visual interest to the larger circle without overpowering it.

• New Pattern: A square with four triangles inside, each triangle’s base touching one side of the
square, and the triangles pointing towards the center. The triangles are isosceles, with two equal
sides, and are arranged in a symmetrical manner within the square. Each triangle’s apex meets
at the center of the square, creating a visually striking and geometrically pleasing effect. The
triangles are of different sizes, with each one smaller than the last as you move from the top left to
the bottom right corner of the square, creating a sense of visual flow and progression. Judge for
Above Example: Successful Overall Success Rate: 80.0%

The success in Example 2 is surprising given the complexity of generating a new pattern based on specific criteria.
It reveals the LLM’s ability to not only understand but also creatively apply geometric constraints, showcasing its
strength in abstract pattern generation.

Example 2

Task: spatial_reasoning_generation Task Description: Interpret and generate spatial descriptions or
patterns based on given criteria. Difficulty Level: 4 (hard) Instructions: Interpret the given spatial
description or pattern and perform the required task as specified.
Description: Generate a description of a simple 3x3 grid pattern where the diagonal cells are filled.
Response Format: For Task 1: Describe the pattern clearly in text, indicating the positions of filled and
empty cells. Example: ‘The grid is 3x3. The cell at (1,1) is filled, the cell at (2,2) is filled, the cell at
(3,3) is filled, all other cells are empty.’ For Task 2: Generate the grid pattern as a 2D list of 1s and 0s.
Example: [[1, 1, 1, 1], [0, 1, 0, 0], [0, 0, 1, 0], [1, 1, 1, 1]]. Model Response Example: The grid is
3x3. The cell at (1,1) is filled, the cell at (2,2) is filled, the cell at (3,3) is filled, all other cells are empty.
Judge for Above Example: Failed Overall Success Rate: 40.0%

The failure in Example 3 is surprising because describing a simple 3x3 grid pattern with filled diagonal cells is a
straightforward task. This suggests potential issues with task interpretation or an unexpected limitation in handling
basic spatial reasoning tasks.

Example 3

Task: geometric_pattern_assembly Task Description: Assemble a series of geometric shapes into a
specified pattern based on given instructions. Difficulty Level: 4 (hard) Instructions: Assemble the
following geometric shapes into the specified pattern:
Pieces: square, triangle, circle Target Pattern: a house with a triangular roof and a circular window
Submit your solution as a plain text string describing the arrangement of pieces. Each piece should be
listed with its position and orientation in the format:
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Piece: [shape], Position: [x, y], Orientation: [angle]

Example: Piece: square, Position: [0, 0], Orientation: [0 degrees] Piece: triangle, Position: [0, 1],
Orientation: [90 degrees] Piece: circle, Position: [1, 0], Orientation: [0 degrees]

Ensure that your arrangement clearly forms the target pattern and that each piece is placed logically
according to the description. Model Response Example: Piece: square, Position: [0, 0], Orientation:
[0 degrees], Piece: square, Position: [0, 1], Orientation: [0 degrees], Piece: square, Position: [1, 0],
Orientation: [0 degrees], Piece: square, Position: [1, 1], Orientation: [0 degrees], Piece: triangle, Position:
[0.5, 1.5], Orientation: [0 degrees], Piece: circle, Position: [0.5, 0.5], Orientation: [0 degrees] Judge for
Above Example: Failed Overall Success Rate: 20.0%

Example 4’s failure highlights the LLM’s difficulty in translating verbal geometric instructions into spatial
arrangements, which suggests limitations in systematic spatial reasoning or possibly in understanding the precise
placement and orientation of geometric shapes.

Example 4

Task: spatial_reasoning_generation Task Description: Interpret and generate spatial descriptions or
patterns based on given criteria. Difficulty Level: 4 (hard) Instructions: Interpret the given spatial
description or pattern and perform the required task as specified.

Description: Generate a description of a simple 3x3 grid pattern where the diagonal cells are filled.

Response Format: For Task 1: Describe the pattern clearly in text, indicating the positions of filled and
empty cells. Example: ‘The grid is 3x3. The cell at (1,1) is filled, the cell at (2,2) is filled, the cell at
(3,3) is filled, all other cells are empty.’ For Task 2: Generate the grid pattern as a 2D list of 1s and 0s.
Example: [[1, 1, 1, 1], [0, 1, 0, 0], [0, 0, 1, 0], [1, 1, 1, 1]]. Model Response Example: The grid is
3x3. The cell at (1,1) is filled, the cell at (2,2) is filled, the cell at (3,3) is filled, all other cells are empty.
Judge for Above Example: Failed Overall Success Rate: 40.0%

The repeated failure in Example 5, despite the simplicity of the grid pattern task, reinforces the notion that
the LLM struggles with basic spatial reasoning or consistent task interpretation, pointing to a potential systematic
weakness in processing and articulating simple spatial descriptions.

2.7 Analogies and Metaphors Across Domains
2.7.1 Overview
Capabilities: Abstract reasoning and creative synthesis

Number of Tasks: 41
Success Rate: 80.49%
Difficulty Success Rates: - moderate: 80.00% - hard: 79.67% - very hard: 95.00%
Difficulty Percentages: - moderate: 22.0%

• hard: 73.2%

• very hard: 4.9%

2.7.2 Analysis
The LLM demonstrates strong capabilities in creative analogy and metaphor generation, successfully synthesizing
abstract concepts into coherent narratives. However, it occasionally struggles with producing metaphors that fully
capture the depth or context expected in more challenging tasks.

Insights:
The LLM excels in generating creative analogies and metaphors, particularly when synthesizing complex ideas

into engaging narratives. However, there is room for improvement in ensuring metaphors fully capture the intended
context and depth. These insights highlight the LLM’s strengths in abstract reasoning and creative synthesis, while
also pointing to potential areas for development in nuanced metaphorical understanding.
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2.7.3 Task Examples
Example 1

Task: creative_analogies Task Description: Generate creative analogies that draw meaningful parallels
between seemingly unrelated concepts or ideas. Difficulty Level: 4 (hard) Instructions: Generate
a creative analogy that draws a meaningful parallel between the following concepts. Ensure that your
analogy is insightful and highlights a significant similarity between the two concepts. Submit your
analogy as a plain text string.
Source Concept: time Target Concept: river Model Response Example: The passage of time is like
the flow of a river. Just as a river’s currents carry and shape the landscape around it, time’s relentless
passage molds and transforms our lives, landscapes of memory, and experiences.
As a river’s waters carve through stone and soil, time etches its mark on our bodies, minds, and
relationships, wearing us down and reshaping us into new forms. The river’s ever-changing course, with
its twists, turns, and eddies, mirrors the unpredictable and dynamic nature of time, which navigates us
through the ebbs and flows of life, influencing our journey and shaping our future.
Just as a river’s depths hold secrets and stories of its past, time’s depths are filled with the memories and
experiences of our past, waiting to be uncovered and reflected upon. And just as a river’s surface can be
calm and serene, yet beneath lies a powerful and hidden force, time can appear serene and uneventful on
the surface, yet beneath lies the subtle yet ever-present force of transformation and change. Judge for
Above Example: Successful Overall Success Rate: 100.0%

The successful analogy between time and a river is surprising in its depth and coherence, revealing the LLM’s
ability to understand and articulate complex, abstract similarities between seemingly unrelated concepts. This
success demonstrates the model’s proficiency in creative synthesis and abstract reasoning.

Example 2

Task: scientific_creative_writing Task Description: Generate a piece of creative writing based on a
given scientific or mathematical concept. Difficulty Level: 4 (hard) Instructions: Generate a piece of
creative writing based on the following scientific or mathematical concept:
Concept: Quantum Entanglement
Your writing should creatively incorporate the concept in a way that is both engaging and informative.
It can be a short story, a poem, or any other form of creative expression. Ensure that the concept is
accurately represented and plays a central role in your piece. Submit your response as a plain text string
in the following format:
Creative Writing: [Your writing here] Model Response Example: Creative Writing:
In the depths of the universe, where stars and galaxies spun like diamonds on a celestial canvas, there
existed two particles, entwined in a dance of destiny. They were Alice and Bob, particles that defied the
laws of space and time, connected by an invisible thread of quantum entanglement.
Alice and Bob were born from the same cosmic womb, and as they emerged, a mysterious bond formed
between them. They began to twirl and spin, their paths diverging across the vast expanse of the universe.
Yet, in the quantum realm, they remained inextricably linked, their properties forever tied to each other
like two threads of a fragile, cosmic tapestry.
As they journeyed through the cosmos, Alice and Bob encountered strange and wondrous sights. They
danced amidst the swirling vortex of black holes, their quantum bond allowing them to communicate
instantly, no matter the distance between them. They played hide-and-seek within the labyrinthine
passages of wormholes, their entanglement allowing them to sense each other’s presence, even when
separated by cosmic distances.
One day, Alice found herself lost in a nebula, a swirling storm of gas and dust that threatened to engulf
her. But as she struggled to escape, Bob, sensing her distress through their entanglement, sprang into
action. He manipulated his own spin, creating a quantum entanglement “backdoor” that allowed Alice
to escape the nebula, re-emerging into a safer region of space.
As they continued their celestial waltz, Alice and Bob realized that their entanglement was more than
just a peculiarity of the quantum world. It was a key to understanding the very fabric of reality itself.
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Their bond showed that the universe was not a collection of separate, isolated entities, but a vast,
interconnected web of relationships and entanglements.

And so, Alice and Bob’s story became a testament to the power of quantum entanglement, a reminder
that in the quantum realm, everything is connected, and the boundaries between space, time, and matter
are blurred. Their dance across the cosmos became a symbol of the intricate, delicate harmony that
underlies all of existence, a harmony that awaits discovery and understanding, waiting to be woven into
the fabric of our perception. Judge for Above Example: Successful Overall Success Rate: 100.0%

The successful creative writing piece on quantum entanglement is notable for its ability to blend scientific
accuracy with engaging storytelling, showing the LLM’s capability to incorporate complex scientific concepts into
imaginative narratives. This indicates a strong proficiency in interdisciplinary synthesis.

Example 3

Task: contextual_metaphor_generation Task Description: Generate new metaphors based on given
contexts and interpret complex metaphors in detail. Difficulty Level: 4 (hard) Instructions: Generate
a new metaphor based on the following context: Overcoming challenges in life

Your response should include: 1. The metaphor. 2. A brief explanation of the metaphor’s meaning and
how it relates to the given context.

Submit your response as a plain text string in the following format:

Metaphor: [Your metaphor] Explanation: [Your explanation] Model Response Example: Metaphor:
Life is a garden of thorns and flowers.

Explanation: This metaphor suggests that life is a mix of challenges (thorns) and opportunities (flow-
ers). Just as a garden requires effort to cultivate and maintain, overcoming challenges in life requires
perseverance and dedication. The thorns represent the obstacles and difficulties that must be navigated,
while the flowers symbolize the growth, beauty, and rewards that come from facing and overcoming them.
Judge for Above Example: Failed Overall Success Rate: 50.0%

The failure in generating a metaphor for overcoming challenges reveals a limitation in the LLM’s ability to
consistently align metaphors with the intended depth and context. This suggests an area for improvement in
understanding nuanced metaphorical requests, particularly in maintaining originality and depth.

2.8 Comprehensive Mathematical Reasoning and Proof Generation
2.8.1 Overview
Capabilities: Mathematical reasoning and proof skills

Number of Tasks: 59
Success Rate: 51.19%
Difficulty Success Rates: - moderate: 56.00% - hard: 54.33% - very hard: 39.29%
Difficulty Percentages: - moderate: 25.4%

• hard: 50.8%

• very hard: 23.7%

2.8.2 Analysis
The LLM demonstrates proficiency in solving structured mathematical problems involving basic algebra and calculus
but shows significant limitations in handling complex, abstract, and dynamic mathematical tasks, particularly those
requiring combinatorial reasoning, advanced calculus, and mathematical modeling.

Insights:
The LLM is effective at solving structured and straightforward mathematical problems but struggles with tasks

requiring comprehensive understanding, creative problem-solving, or integration of multiple mathematical concepts.
This suggests that while LLMs can support basic mathematical reasoning, they may not yet fully replicate the depth
and flexibility of human mathematical problem-solving, especially in complex or abstract domains.
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2.8.3 Task Examples
Example 1

Task: applied_math_problems Task Description: Solve practical problems using calculus and linear
algebra. Difficulty Level: 4 (hard) Instructions: Solve the following mathematical problem using the
appropriate calculus or linear algebra techniques. Provide a detailed solution and show all your work.
Submit your response in the following format:
Problem: A company manufactures widgets. The cost to produce x widgets is C(x) = 50x + 2000,
and the revenue generated by selling x widgets is R(x) = 100x. Determine the number of widgets the
company needs to sell to break even, and calculate the break-even point.
Solution: [Your detailed solution here, showing all steps] Model Response Example: 40 Judge for
Above Example: Successful Overall Success Rate: 100.0%

The success in Example 2 was expected as the problem was straightforward, involving basic linear algebra. The
model’s ability to solve it highlights its proficiency in handling practical applications of algebra where operations are
linear and deterministic.

Example 2

Task: complex_math_solution_explanation Task Description: Solve complex mathematical problems
and provide detailed explanations of the solution steps. Difficulty Level: 5 (very hard) Instructions:
Solve the following mathematical problem and provide a detailed explanation of each step involved in
reaching the solution:
Problem: Solve the following integral and provide a detailed explanation of the solution steps: (xˆ3 *
eˆx) dx
Ensure that your solution includes: 1. A clear statement of the problem. 2. Step-by-step solution process
with justifications for each step. 3. The final answer with appropriate units or notation.
Submit your response as a plain text string in the following format:

1. Problem Statement: [Restate the problem]
2. Solution Steps: [Provide detailed steps with explanations and justifications]
3. Final Answer: [Provide the final answer clearly]

Model Response Example: 1. Problem Statement: Solve the following integral: (xˆ3 * eˆx) dx

2. Solution Steps: Step 1: Identify the integral to be solved. We are tasked with finding the
antiderivative of xˆ3 * eˆx, which involves integrating a product of two functions.
Step 2: Apply the product rule of integration. The product rule for integration states that u(x)v(x)
dx = u(x)v(x) dx - (u’(x)v(x)) dx, where u’(x) is the derivative of u(x).
In this case, let u(x) = xˆ3 and v(x) = eˆx. Then u’(x) = 3xˆ2.
Step 3: Integrate v(x) = eˆx. The integral of eˆx is eˆx itself. So, eˆx dx = eˆx.
Step 4: Integrate u(x)v(x) = x3ex using the result from step 3. Substitute u(x) = xˆ3 and v(x) =
eˆx into the formula from the product rule. We get x3ex - (3x2ex) dx.
Step 5: Simplify the expression from step 4 by evaluating the integral of 3x2ex. To do this, apply
the product rule of integration again, letting u(x) = 3xˆ2 and v(x) = eˆx. Then u’(x) = 6x.
So, we get (3x2ex) dx = 3x2ex - (6xeˆx) dx.
Step 6: Integrate 6xeˆx using the result from step 3. We get 6xeˆx - 6eˆx dx.
Step 7: Simplify the expression from step 6. The integral of eˆx is eˆx, so we get 6xeˆx - 6eˆx.
Step 8: Combine the results from steps 4 and 7. We get x3ex - 3x2ex + 6xeˆx - 6eˆx.
Step 9: Factor out eˆx from the expression in step 8. We get ex(x3 - 3xˆ2 + 6x - 6).
Step 10: Factor the polynomial in the parentheses in step 9. The polynomial can be factored as
eˆx(x - 3)ˆ2(x + 2).
Therefore, the final answer to the integral (xˆ3 * eˆx) dx is eˆx(x - 3)ˆ2(x + 2).
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3. Final Answer: eˆx(x - 3)ˆ2(x + 2) Judge for Above Example: Successful Overall Success
Rate: 70.0%

The success in Example 3 was surprising due to the complexity of the integration task. The LLM correctly
solved the integral but used an incorrect method (product rule instead of integration by parts), suggesting a partial
understanding of advanced calculus concepts.

Example 3

Task: discrete_math_problems Task Description: Solve mathematical problems related to discrete
mathematics, including combinatorics, graph theory, and number theory. Difficulty Level: 4 (hard)
Instructions: Solve the following discrete mathematics problem:
How many distinct ways can 5 people be seated around a circular table? Remember that rotations of the
same arrangement are considered identical.
Provide a detailed explanation of your solution, including any relevant formulas or theorems used. Clearly
state the final answer. Submit your solution as a plain text string in the following format:
Answer: [your final answer] Explanation: [detailed explanation of your solution] Model Response
Example: 24
Explanation: This problem can be solved using the concept of circular permutations. In circular
permutations, the number of ways to arrange n distinct objects in a circle is given by (n-1)!. This formula
is derived from the fact that rotations of the same arrangement are considered identical.
In this case, we have 5 people to be seated around a circular table. Using the formula for circular
permutations, we get (5-1)! = 4!.
Evaluating 4! gives us 4 × 3 × 2 × 1 = 24.
Therefore, there are 24 distinct ways to seat 5 people around a circular table. Judge for Above
Example: Failed Overall Success Rate: 10.0%

The failure in Example 4 was surprising given the fundamental nature of circular permutations in discrete math.
This reveals a significant gap in the LLM’s ability to apply combinatorial principles and understand rotational
symmetries.

Example 4

Task: advanced_math_problems Task Description: Solve advanced mathematical problems involv-
ing calculus or linear algebra. Difficulty Level: 5 (very hard) Instructions: Solve the following
mathematical problem: Compute the integral of the function f(x) = 3xˆ2 - 4x + 1 from x = 0 to x = 2.
Submit your response as a plain text string containing: Solution: [Your solution] Explanation: [Your
explanation] Model Response Example: Solution: (3xˆ2 - 4x + 1) dx = [xˆ3 - 2xˆ2 + x] from 0 to 2
Explanation: To solve the integral, we first apply the power rule of integration to each term. The power
rule states that xˆn dx = (xˆ(n+1))/(n+1) + C. Applying this rule, we get (3xˆ2 - 4x + 1) dx = 3xˆ2
dx - 4x dx + 1 dx. Evaluating the integrals, we get 3(xˆ3)/3 - 2(xˆ2)/2 + x + C, which simplifies to
xˆ3 - 2xˆ2 + x + C. To find the definite integral, we need to evaluate this expression at the limits of
integration, which are x = 2 and x = 0. Plugging in the values, we get (2ˆ3 - 22ˆ2 + 2) - (0ˆ3 - 20ˆ2 +
0) = 8 - 8 + 2 = 2. Judge for Above Example: Failed Overall Success Rate: 0.0%

The failure in Example 5 was notable as it highlighted the LLM’s limitations in accurately computing definite
integrals, suggesting a lack of robustness in calculus problem-solving that involves multi-step calculations.

Example 5

Task: mathematical_modeling_simulation Task Description: Create a mathematical model for a given
real-world scenario and simulate it to predict outcomes. Difficulty Level: 5 (very hard) Instructions:
Create a mathematical model for the following scenario and simulate it to predict outcomes. Provide
your model, simulation code, and the predicted outcomes in a human-readable format.
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Scenario: A population of rabbits in a closed ecosystem grows according to a logistic model. The initial
population is 50 rabbits, the carrying capacity is 500 rabbits, and the growth rate is 0.1 per month.
Create a mathematical model for this scenario and simulate the population growth for 24 months.
Your submission should be a Python script containing the following: 1. The mathematical model. 2.
The simulation code. 3. The predicted outcomes in a human-readable format.
Ensure that your code is executable and that the predicted outcomes are stored in a variable named
‘predicted_outcomes.’ Submit your response as a plain text Python script. Model Response Example:

# Import necessary libraries
import numpy as np
from scipy.integrate import odeint

# Define the logistic model
def logistic_model(population, t, carrying_capacity, growth_rate):

"""
Logistic model for population growth.

Args:
population (float): Current population.
t (float): Time.
carrying_capacity (float): Maximum population the environment can sustain.
growth_rate (float): Rate at which the population grows.

Returns:
float: Derivative of the population with respect to time.
"""
d_population_dt = growth_rate * population * (1 - population / carrying_capacity)
return d_population_dt

# Define simulation parameters
initial_population = 50
carrying_capacity = 500
growth_rate = 0.1
months = 24

# Create time array from 0 to 24 months
time = np.linspace(0, months, months + 1)

# Solve ODE using odeint
predicted_population = odeint(logistic_model, initial_population, time, args=(carrying_capacity, growth_rate))

# Store predicted outcomes in a variable
predicted_outcomes = {

"Month": time,
"Population": predicted_population

}

# Print predicted outcomes in a human-readable format
print("Predicted Outcomes:")
for month, population in zip(time, predicted_population):

print(f"Month {int(month)}: {int(population)} rabbits")

This script first defines the logistic model for population growth, then uses the odeint function from
scipy.integrate to solve the differential equation describing the population growth over time. The
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predicted outcomes are stored in a dictionary and printed in a human-readable format. Judge for
Above Example: Failed Overall Success Rate: 0.0%

The failure in Example 6 underscores the LLM’s challenges with tasks requiring mathematical modeling and
simulation, revealing limitations in synthesizing mathematical theory with computational implementation in dynamic
systems.

2.9 Musical Composition and Analysis Tasks
2.9.1 Overview
Capabilities: Musical creativity and theory application

Number of Tasks: 57
Success Rate: 53.33%
Difficulty Success Rates: - moderate: 60.00% - hard: 53.33% - very hard: 51.67%
Difficulty Percentages: - moderate: 5.3%

• hard: 73.7%

• very hard: 21.1%

2.9.2 Analysis
The LLM demonstrates proficiency in generating creative musical content and interpreting musical compositions
with emotional and narrative depth. However, it struggles with tasks requiring precise notation conversion and
consistent application of complex music theory principles.

Insights:
The LLM shows strengths in creative generation and interpretation of music, with effective use of music theory

in certain contexts. However, it struggles with tasks requiring precision and consistent application of complex music
theory, indicating a need for further development in structured and theoretical understanding.

2.9.3 Task Examples
Example 1

Task: musical_notation_conversion Task Description: Convert a textual description of music into
corresponding musical notation and vice versa. Difficulty Level: 4 (hard) Instructions: Convert the
following musical information accurately:
Description: Convert the following textual description into musical notation: A simple melody in C
major, starting with a quarter note C, followed by a quarter note D, an eighth note E, an eighth note F,
and a half note G.
Constraints: The musical notation should accurately reflect the rhythm and pitch of the described
melody.
Ensure that your conversion accurately reflects the rhythm and pitch specified. Submit your response in
plain text format.
Examples: 1. Text to Notation: ‘A simple melody in C major, starting with a quarter note C, followed
by a quarter note D, an eighth note E, an eighth note F, and a half note G.’ Notated as: ‘C4 | D4 | E8
F8 | G2’ (time signature: 4/4). 2. Notation to Text: ‘C4 | D4 | E4 F4 | G4’ (time signature: 4/4, each
note representing a quarter note). Described as: ‘A simple melody in C major, with quarter notes C and
D, followed by quarter notes E and F, and a quarter note G.’ Model Response Example: C4 | D4 |
E8 F8 | G2 Judge for Above Example: Failed Overall Success Rate: 0.0%

The failure in musical notation conversion was surprising because the task required a straightforward translation
of described musical elements into notation, which should be within the capability of a language model. This failure
reveals a limitation in the model’s precision and adherence to structured formats.

Example 2

Task: musical_composition_and_explanation Task Description: Generate a short musical composition
based on given constraints and provide a detailed explanation of the choices made in the composition.
Difficulty Level: 4 (hard) Instructions: Generate a short musical composition based on the following
constraints:
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Constraints: Compose an 8-bar melody in C major, using only quarter notes and eighth notes. Include
at least one instance of a repeating motif. Ensure the melody starts and ends on the tonic note (C).
Provide the musical notation for your composition using standard musical notation symbols in ASCII or
plain text format. For example, you can use the following format:
C4 E4 G4 E4 | F4 D4 C4 C4 | C4 G4 E4 E4 | D4 F4 G4 C4
Ensure your composition strictly follows the given constraints. Be sure to: - Use only the specified note
values (quarter notes and eighth notes for Task 1, and quarter notes, eighth notes, and half notes for
Task 2). - Include a repeating motif in Task 1 or a descending melodic sequence in Task 2. - Start and
end the melody on the tonic note (C for Task 1, A for Task 2).
Then, provide a detailed explanation of the choices you made in your composition, including the structure,
motifs, and any harmonic or melodic decisions. Ensure your explanation is logically structured and covers
all aspects of your composition. Submit your response as a plain text string in the following format:
Composition: [Your musical notation] Explanation: [Your detailed explanation] Model Response
Example: Composition: C4 E4 G4 E4 | C4 E4 G4 E4 | G4 A4 G4 F4 | E4 D4 C4 C4 | C4 E4 G4 E4 |
G4 F4 E4 D4 | E4 G4 F4 C4 | C4
Explanation:
To create a short musical composition in C major, I started by considering the requirements of the task.
The composition should consist of 8 bars, and it must start and end on the tonic note, which is C in this
case. I also needed to incorporate a repeating motif and use only quarter notes and eighth notes.
To approach this, I decided to use a simple and catchy melody that could easily fit the required constraints.
I chose a melodic pattern that would be easy to remember and repeat. The melody would consist of a
series of ascending and descending phrases, with a mix of stepwise motion and leaps.
The first two bars of the composition (C4 E4 G4 E4 | C4 E4 G4 E4) introduce the main theme of the
melody, which is a simple ascending and descending pattern of the C major scale (C E G C). This is an
iconic and recognizable pattern that immediately conveys a sense of resolution and finality, making it a
great candidate for a repeating motif.
The next two bars (G4 A4 G4 F4 | E4 D4 C4 C4) introduce a slight deviation from the main theme,
adding some syncopation and interest to the melody. The use of the note A4 creates a sense of tension,
which is released when it resolves back to C4 on the last note of the second bar.
The final four bars of the composition repeat the main theme from the beginning, but with a slight
variation. The addition of the note G4 in the third bar creates a sense of forward motion, propelling the
melody towards its conclusion.
In terms of harmonic decisions, I chose to use the C major key signature, which provides a bright and
uplifting feel to the melody. The use of only quarter notes and eighth notes helps to create a sense of
forward motion and momentum, which is perfect for a short and catchy melody.
Overall, the composition is designed to be short, memorable, and easy to follow. The use of a repeating
motif and a mix of stepwise motion and leaps creates a sense of interest and variety, while the harmonic
choices provide a sense of resolution and finality. Judge for Above Example: Successful Overall
Success Rate: 60.0%

The success in generating and explaining a musical composition was notable because it demonstrated the LLM’s
ability to create a coherent piece of music that adheres to specific constraints and provide a logical explanation for
its choices, indicating a strong grasp of both creative and analytical aspects.

Example 3

Task: music_composition_and_explanation Task Description: Compose a short piece of music based
on given specifications and provide a detailed explanation of the compositional choices. Difficulty Level:
4 (hard) Instructions: Complete the following task based on the given requirements:
Requirements: Compose a 4-bar melody in C major using quarter notes and half notes only.
Compose a piece of music that meets the specified requirements. Represent your composition using text
notation (e.g., C4, D4, E4 for melody notes or Gm, Cm for chords). Additionally, provide a detailed
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explanation of your compositional choices, including the musical theory and reasoning behind your
decisions. Submit your response as a plain text string with the following sections: 1. Composition:
[Your musical composition] 2. Explanation: [Your detailed explanation covering the musical theory, note
choices, and structure]
Example format for melody composition: Composition: C4 D4 E4 F4 | G4 A4 B4 C5 | D4 E4 F4 G4
| A4 B4 C5 D5 Explanation: The melody starts with a simple ascending pattern in C major, using
quarter notes to maintain a steady rhythm. The choice of starting with C4 establishes the tonic, and the
subsequent notes follow the C major scale. . .
Example format for chord progression composition: Composition: Gm | Cm | Dm | Gm Explanation:
The chord progression in G minor starts with the tonic (G minor), followed by the subdominant (C
minor), moving to the dominant (D minor), and returning to the tonic (G minor). This progression
creates a sense of resolution and cohesiveness. . . Model Response Example: Composition: C4 E4 G4
C4 | G4 A4 G4 F4 | C4 E4 G4 C4 | G4 F4 E4 D4
Explanation: To compose a 4-bar melody in C major using quarter notes and half notes only, I started
by establishing the tonic note C4, which sets the key and establishes a sense of resolution. I opted for an
ascending pattern in the first two bars to create a sense of forward motion and energy. I chose to use the
I - V - I pattern in the first two bars (C - G - C) as it is a common and recognizable progression in C
major. The G note serves as the dominant, creating a sense of tension that is then resolved when the
melody returns to the tonic note C.
In the second two bars, I used a descending pattern to create a sense of resolution and finality. I chose
to use the V - I pattern in the second two bars (G - C) to create a sense of resolution and closure.
The F note serves as a passing tone, adding some variety to the melody without disrupting the overall
resolution.
Throughout the melody, I maintained a consistent rhythm of quarter notes to create a sense of forward
motion and energy. This rhythm is typical of many classical and folk melodies and helps to create a
sense of familiarity and relatability.
In terms of musical theory, the composition adheres to the principles of tonal music, using the I - V - I
and V - I patterns to create a sense of resolution and cohesiveness. The use of quarter notes and half
notes (implied by the absence of half notes) creates a sense of forward motion and energy, typical of
many classical and folk melodies. Judge for Above Example: Failed Overall Success Rate: 30.0%

The failure in Example 4 was surprising given the similarity in task structure to Example 2, highlighting
inconsistency in the LLM’s ability to apply music theory knowledge across different compositions, suggesting
challenges in practical application.

Example 4

Task: music_theory_application Task Description: Apply music theory concepts to analyze and
generate musical content. Difficulty Level: 4 (hard) Instructions: Chord Progression: C - G - Am - F.
Analyze this chord progression and describe the harmonic functions of each chord in the context of the
key of C major. Provide a detailed explanation of how these chords interact within the key. Submit your
analysis in the following format: Analysis: [Your analysis here] Model Response Example: Analysis:
This chord progression, C - G - Am - F, is a common and popular progression in the key of C major.
Let’s break down the harmonic functions of each chord and analyze how they interact within the key.
The key of C major is a tonal key with a major triad as its tonic chord (C major). The tonic chord serves
as the central point of reference for the key and is often used as the starting point for chord progressions.
The first chord in the progression, C, is the tonic chord of the key. As the tonic chord, it provides a
sense of stability and finality, and serves as a reference point for the rest of the progression.
The second chord, G, is a dominant chord in the key of C major. Dominant chords are chords built on
the fifth scale degree of a key, and in this case, the fifth scale degree of the key of C major is G. Dominant
chords often create a sense of tension that resolves when the progression returns to the tonic chord. In
this progression, the G chord creates a sense of tension that will be resolved when the progression returns
to the C chord.
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The third chord, Am, is a minor chord built on the sixth scale degree of the key of C major. Minor
chords often create a sense of melancholy or introspection, and can add emotional depth to a progression.
In this case, the Am chord adds a touch of melancholy to the progression, which will be contrasted with
the brighter, more upbeat feel of the G chord.

The final chord, F, is a subdominant chord in the key of C major. Subdominant chords are chords built
on the fourth scale degree of a key, and in this case, the fourth scale degree of the key of C major is F.
Subdominant chords often create a sense of forward motion, and can add a sense of progression to a
chord progression. In this case, the F chord creates a sense of forward motion that will be resolved when
the progression returns to the C chord.

Overall, this chord progression is a classic example of a “I-V-vi-IV” progression, which is one of the most
common and popular chord progressions in Western music. The progression creates a sense of tension
and release, with the G chord creating tension that is resolved when the progression returns to the C
chord. The Am chord adds a touch of melancholy, while the F chord creates a sense of forward motion.
Judge for Above Example: Successful Overall Success Rate: 90.0%

The successful analysis of a chord progression in Example 5 demonstrated the LLM’s strong understanding of
harmonic functions and ability to articulate this understanding, indicating proficiency in music theory analysis.

Example 5

Task: musical_composition_interpretation Task Description: Interpret a given short musical compo-
sition and describe the emotions, imagery, or story it conveys. Difficulty Level: 4 (hard) Instructions:
Interpret the given short musical composition and describe the emotions, imagery, or story it conveys.
The composition is represented by a sequence of notes. Your interpretation should be vivid, imaginative,
and capture the essence of the music. Ensure your interpretation is at least 200 words long. Submit your
response as a plain text string.

Composition: C E G B A F D C E G B D A F Model Response Example: The musical composition,
C E G B A F D C E G B D A F, is a poignant and introspective piece that evokes a sense of longing and
nostalgia. The sequence of notes unfolds like a gentle breeze on a summer’s day, carrying the listener on
a journey of emotions and memories.

The composition begins with a simple, yet haunting melody on the C note, setting the tone for the piece.
The E note that follows adds a sense of tension, like a whispered secret, hinting at the complexities of
human emotions. The G note that resolves the tension brings a sense of calm, but it’s short-lived, as the
B note bursts forth, like a ray of sunlight breaking through the clouds, illuminating the beauty of life.

The A note that follows is a poignant reminder of love and loss, its melancholy tone echoing through the
corridors of memory. The F note that descends, like a gentle rain, washes away the pain, leaving behind
a sense of serenity. The D note that resolves the tension brings a sense of hope, a beacon of light in the
darkness.

The repetition of the C note, E note, and G note creates a sense of circularity, like the cyclical nature
of life, where we return to the same place, yet with a newfound perspective. The B note that breaks
through again, like a sunrise, reminds us of the beauty and wonder of the world.

The final notes, D A F, create a sense of resolution, like the conclusion of a story, where the protagonist
finds peace and closure. The F note that lingers, like a whisper, leaves the listener with a sense of longing,
a reminder that the journey may be over, but the memories and emotions linger on.

In this interpretation, the musical composition becomes a poignant tale of love, loss, and the cyclical
nature of life. The notes evoke a sense of nostalgia, reminding us of the beauty and fragility of human
experience. The composition is a testament to the power of music to convey emotions and tell stories
that transcend the boundaries of language and time. Judge for Above Example: Successful Overall
Success Rate: 100.0%

The success in interpreting a musical composition in Example 6 was notable as it showcased the LLM’s capability
in associating musical sequences with emotional content, reflecting a strength in creative interpretation.
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Example 6

Task: music_theory_analysis_and_composition Task Description: Analyze given musical composi-
tions or create new musical pieces based on specified criteria. Difficulty Level: 4 (hard) Instructions:
Complete the following task based on the given prompt:
Analyze the given musical composition and describe its harmonic structure.
Composition: C4 E4 G4 C5 C4 E4 G4 C5 G4 B4 D5 G5 E4 G4 B4 E5
Your analysis should include: 1. Identification of the key and chords used. 2. Description of the
harmonic structure, including any chord progressions. 3. Any notable features or patterns, such as
motifs, repetitions, or variations. 4. An explanation of how the harmonic structure contributes to the
overall musical expression.
Ensure your analysis is coherent, well-structured, and based on music theory principles. Submit your
response as a plain text string in paragraph format. Model Response Example: The given musical
composition appears to be a short melody in the key of C major. The chords used in this composition
can be identified as follows: C major (C4, E4, G4), G major (G4, B4, D5), and E major (E4, G4, B4).
The progression of these chords can be described as a variation of the I-V-vi-IV progression, which is a
common chord progression in popular music.
The harmonic structure of this composition can be broken down into two main sections. The first section
consists of the repetition of the C major chord (C4, E4, G4) and the G major chord (G4, B4, D5), which
creates a sense of stability and resolution. The second section introduces the E major chord (E4, G4, B4)
and the B major chord (B4, D5, F#5), which adds a sense of tension and movement to the melody.
One notable feature of this composition is the repetition of the C major chord at the beginning and end
of the melody, which creates a sense of closure and finality. Additionally, the use of the G major chord
as a pivot chord between the C major and E major chords creates a sense of harmonic progression and
tension release.
The harmonic structure of this composition contributes to the overall musical expression by creating a
sense of contrast between the stable and unstable chords. The repetition of the C major chord creates a
sense of familiarity and comfort, while the introduction of the E major and B major chords creates a
sense of surprise and interest. This contrast between stability and tension creates a sense of drama and
emotional depth in the melody, making it more engaging and memorable for the listener.
In terms of notable patterns or motifs, the repetition of the C major and G major chords creates a sense
of rhythmic and harmonic repetition, which can be seen as a motif. Additionally, the use of the E major
chord as a pivot chord between the C major and G major chords creates a sense of harmonic variation,
which can be seen as a variation of the motif.
Overall, the harmonic structure of this composition is well-crafted and effective in creating a sense of
contrast and emotional depth in the melody. The use of common chord progressions and harmonic
repetition creates a sense of familiarity and comfort, while the introduction of new chords creates a sense
of surprise and interest. Judge for Above Example: Failed Overall Success Rate: 50.0%

The failure in Example 7 to provide a coherent harmonic analysis suggests limitations in deeper music theory
application, revealing challenges in identifying and describing complex harmonic relationships.

2.10 Technical and Creative Design Documentation
2.10.1 Overview
Capabilities: Creative and Technical Design Skills

Number of Tasks: 44
Success Rate: 83.41%
Difficulty Success Rates: - moderate: 60.00% - hard: 85.13% - very hard: 72.50%
Difficulty Percentages: - moderate: 2.3%

• hard: 88.6%

• very hard: 9.1%

31



2.10.2 Analysis
The LLM demonstrates strong creative and interdisciplinary design capabilities, particularly in hypothetical scenarios
and product ideation, but struggles with precise technical calculations and complex engineering problem-solving.

Insights:
Key insights include the LLM’s proficiency in creative and interdisciplinary tasks, its ability to synthesize

information into practical designs, and its limitations in complex engineering calculations. These observations
suggest that while LLMs are strong in generating creative solutions and integrating diverse principles, they require
improvements in technical accuracy and detailed quantitative reasoning to tackle complex engineering challenges.

2.10.3 Task Examples
Example 1

Task: creative_problem_solving Task Description: Generate innovative solutions for unconventional
scenarios, demonstrating creative and lateral thinking. Difficulty Level: 4 (hard) Instructions: You
are presented with an unconventional scenario. Your task is to generate an innovative and practical
solution that demonstrates creative and lateral thinking. Here is the scenario:
You are stranded on a deserted island with only a magnifying glass, a rope, and a mirror. Devise a plan
to signal for help and increase your chances of being rescued.
Your response should be detailed, clearly explaining your solution and the reasoning behind it. Submit
your solution as a plain text string in the following format:
Solution: Model Response Example: Solution:
First, I would identify the most visible area on the island from a distance, which is usually a higher
ground or a point near the coastline. I would use the magnifying glass to focus the sun’s rays onto a
small area, creating a pinpoint of intense heat. I would then use this heat to scorch a mark or a symbol
onto the ground, making it visible from a distance.
Next, I would tie one end of the rope to a sturdy object on the island and create a makeshift pulley
system using the rope and the island’s natural features, such as a tree or a rock. I would then use the
mirror to reflect sunlight towards the scorch mark I created earlier, creating a flash of light that can be
seen from a distance.
To increase the chances of being rescued, I would create a series of flashes using the mirror and the
pulley system, creating a Morse code signal. For example, I would create a series of flashes that spell out
“HELP” or “SOS.” This would not only signal that I need assistance but also provide a clear indication of
my location on the island.
To further enhance the visibility of my signal, I would use the magnifying glass to create a series of small
fires or smoke signals near the scorch mark, making it more noticeable from a distance.
By combining these elements - the scorch mark, the flash signals, and the smoke signals - I believe I
can increase my chances of being rescued by making my presence on the island more visible to potential
rescuers. Judge for Above Example: Successful Overall Success Rate: 80.0%

The successful solution for the creative problem-solving task on a deserted island showcases the LLM’s ability
to generate innovative and practical solutions by creatively utilizing limited resources. This success highlights its
proficiency in lateral thinking and scenario-based planning, which is impressive given the open-ended nature of the
task.

Example 2

Task: hypothetical_machine_design Task Description: Design and explain a hypothetical machine
or system that solves a specific problem, incorporating principles from multiple disciplines. Difficulty
Level: 4 (hard) Instructions: Design and explain a machine or system to solve the following problem:
‘Generate clean drinking water from saltwater using renewable energy.’ Your design should be detailed,
logically sound, and practically feasible. Include a description of the components, how they work together,
and the principles behind the system. Ensure your explanation is clear and covers all essential parts and
their functions. Your design should also address any scalability and environmental impact considerations.
Submit your response in the following format:
Design: [Your detailed design here]
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Explanation: [Your step-by-step explanation here] Model Response Example: The Solar-Powered
Reverse Osmosis (RO) Desalination System is a practical and feasible solution for generating clean
drinking water from saltwater using renewable energy. The system consists of a solar panel array,
pump, RO membrane, pre-treatment unit, post-treatment unit, storage tank, and energy storage system.
The system works by collecting solar energy, pumping saltwater through a pre-treatment unit, and
then through an RO membrane, which separates the saltwater into freshwater and brine. The treated
freshwater is then stored and distributed to households or communities. The system is scalable and
environmentally friendly, using renewable energy and minimizing waste. Judge for Above Example:
Successful Overall Success Rate: 90.0%

The successful design of a hypothetical desalination machine using renewable energy demonstrates the LLM’s
capability to integrate principles from various disciplines into a coherent and feasible design. This success reflects its
strength in synthesizing information and proposing practical solutions to real-world challenges.

Example 3

Task: mechanical_system_design Task Description: Design a simple mechanical system to achieve
a specified objective and optimize it for efficiency or performance. Difficulty Level: 5 (very hard)
Instructions: Design a mechanical system to achieve the following objective:
Objective: Design a pulley system to lift a 100 kg weight with minimal effort. Optimize the system for
the least amount of force required to lift the weight.
Constraints: The system should use no more than 3 pulleys, and the total length of rope must not exceed
20 meters. The lifting height is 5 meters. Assume the pulleys are ideal (no friction). Include a safety
factor of 1.5 in your calculations.
Tasks: 1. Describe the design of your system in detail, including a diagram if necessary. Use ASCII
art or describe the diagram in words if needed. 2. Explain how your design meets the objective and
constraints specified. 3. Provide calculations to show the efficiency or performance of your design, such
as force required, gear ratios, etc. Ensure to include the safety factor in your calculations. 4. Suggest
any potential improvements or optimizations for your design.
Submit your response as a plain text string with the following sections: - Design Description: [Your
design description] - Objective and Constraints: [Your explanation of how the design meets the objectives
and constraints] - Calculations: [Your performance or efficiency calculations] - Optimizations: [Your
suggested improvements or optimizations]
Ensure your response is thorough and well-structured to cover all aspects of the task. Provide clear and
detailed calculations to support your design choices. Model Response Example: Design Description:

+---------------+
| Weight (100kg) |
+---------------+

|
|
v

+---------------+ +---------------+
| Pulley 1 | | Pulley 2 |
| (Fixed) | | (Moving) |
+---------------+ +---------------+

| |
| |
v v

+---------------+ +---------------+
| Pulley 3 | | Load Line |
| (Moving) | | (5m) |
+---------------+ +---------------+

| |
| |
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v v
+---------------+
| Winch/Handle |
+---------------+

The system consists of three pulleys: two fixed pulleys (Pulleys 1 and 2) and one moving pulley (Pulley
3). The weight is attached to the load line, which is connected to Pulley 3. The winch/handle is attached
to Pulley 1. The rope is wrapped around Pulley 1, Pulley 2, and Pulley 3.
Objective and Constraints: The design meets the objective of lifting a 100 kg weight with minimal effort
by using a mechanical advantage system. The system uses three pulleys, which provides a mechanical
advantage of 3:1 (since the force applied to the winch/handle is divided among the three pulleys). This
reduces the force required to lift the weight.
The system also meets the constraints specified:

• Total length of rope: The total length of rope is approximately 10 meters (2 meters for Pulley 1, 2
meters for Pulley 2, and 6 meters for the load line).

• Lifting height: The lifting height is 5 meters, which is achieved by the load line.
• Safety factor: A safety factor of 1.5 is included in the calculations to account for any potential

losses or inefficiencies in the system.

Calculations: To calculate the force required to lift the weight, we can use the following formula:
F = W / (Mechanical Advantage x Safety Factor)
where F is the force required, W is the weight (100 kg), and Mechanical Advantage is the ratio of the
load line length to the rope length.
First, we need to calculate the mechanical advantage:
Mechanical Advantage = (Load Line Length) / (Rope Length) = (5m) / (10m) = 0.5
Since we have a 3:1 pulley system, the actual mechanical advantage is 3 times the calculated value:
Actual Mechanical Advantage = 3 x 0.5 = 1.5
Now, we can calculate the force required:
F = W / (Actual Mechanical Advantage x Safety Factor) = 100 kg / (1.5 x 1.5) = 44.44 N
To convert this to a more meaningful unit, we can express the force in Newtons:
F = 44.44 N
This means that a force of approximately 44.44 N is required to lift the 100 kg weight.
Optimizations: To further optimize the design, we could consider the following:

• Using a larger pulley system (e.g., 4:1 or 5:1) to increase the mechanical advantage and reduce the
force required.

• Using a more efficient rope material or design to reduce friction and energy losses.
• Adding a counterweight or a second winch to provide additional mechanical advantage and reduce

the force required.
• Using a hydraulic or pneumatic system to provide a more efficient and powerful lifting mechanism.

Note: The calculations and design choices are based on idealized assumptions and may not reflect
real-world conditions. In practice, factors such as friction, wear, and tear, and other losses may affect
the performance of the system. Judge for Above Example: Failed Overall Success Rate: 20.0%

The failure in designing an efficient pulley system highlights the LLM’s limitations in performing accurate
technical calculations and applying mechanical principles. The inaccuracies in force calculations and mechanical
advantage indicate a gap in the model’s quantitative reasoning capabilities and understanding of engineering
constraints.
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Example 4

Task: product_ideation_and_design Task Description: Generate a new product idea and describe its
key design details, including features, target audience, and potential market impact. Difficulty Level:
4 (hard) Instructions: Generate a new product idea based on the following brief. Provide a detailed
description of the product, including its features, target audience, and potential market impact.
Product Brief: ‘Develop a new wearable fitness device that not only tracks physical activity but also
monitors mental health indicators. Provide a detailed description of the product, including its features,
target audience, and how it stands out in the market.’
Ensure your description is clear, coherent, and demonstrates a solid understanding of both the creative
and practical aspects of product design. Submit your response as a plain text string in the following
format:
Product Description: [Your detailed description] Model Response Example: Product Description:
Introducing MindFit, a cutting-edge wearable device that revolutionizes the way we monitor and manage
both physical and mental well-being. MindFit is a sleek, stylish, and user-friendly wristband that
seamlessly integrates activity tracking, mental health monitoring, and personalized coaching to help
users achieve a holistic balance of body and mind.
Features:

1. Physical Activity Tracking: MindFit tracks daily physical activity, including steps taken,
distance traveled, calories burned, and sleep quality, using advanced accelerometer and heart rate
monitoring technology.

2. Mental Health Monitoring: MindFit incorporates electrodermal activity (EDA) sensors to
track skin conductance, a proven indicator of emotional state, stress levels, and cognitive function.

3. Mood Tracking: Users can manually log their emotions and experiences, allowing MindFit to
provide personalized insights and suggestions for improvement.

4. Personalized Coaching: MindFit’s AI-powered algorithm analyzes user data and provides
tailored recommendations for physical activity, stress management, and mental wellness strategies.

5. Social Sharing: Users can share their progress with friends and family, fostering a supportive
community and promoting accountability.

6. Integrations: MindFit seamlessly integrates with popular fitness and mental health apps, such as
Strava, Headspace, and Moodfit, to provide a comprehensive view of user well-being.

Target Audience:

1. Young Adults (18-35): Active individuals who prioritize their physical and mental health, seeking
a device that provides a holistic understanding of their well-being.

2. Fitness Enthusiasts: Individuals who regularly engage in exercise and sports, looking for a device
that tracks their progress and offers personalized recommendations for improvement.

3. Mental Health Advocates: Those who prioritize mental wellness and seek tools to manage
stress, anxiety, and depression.

Market Impact:

1. Increasing Demand: The wearable market is expected to grow by 20% annually, driven by
consumer interest in health and wellness tracking.

2. Competitive Advantage: MindFit’s unique combination of physical activity and mental health
monitoring sets it apart from existing wearables, making it an attractive option for users seeking a
comprehensive view of their well-being.

3. Partnership Opportunities: MindFit can partner with mental health professionals, wellness
centers, and fitness studios to offer exclusive content, promotions, and services, further expanding
its reach and impact.
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By offering a revolutionary wearable device that addresses the interconnectedness of physical and mental
health, MindFit has the potential to transform the way we approach wellness and self-care, providing a
holistic solution for individuals seeking a better balance of body and mind. Judge for Above Example:
Successful Overall Success Rate: 70.0%

The successful ideation and design of the MindFit wearable device reveal the LLM’s ability to generate detailed
product concepts that integrate innovative features with market understanding. This success exemplifies its strength
in combining creative thinking with practical design considerations, making it well-suited for product ideation tasks.

2.11 Poetry and Lyrics Creation and Analysis
2.11.1 Overview
Capabilities: Creativity in Language and Literary Analysis

Number of Tasks: 44
Success Rate: 81.14%
Difficulty Success Rates: - moderate: 52.50% - hard: 83.68% - very hard: 90.00%
Difficulty Percentages: - moderate: 9.1%

• hard: 86.4%

• very hard: 4.5%

2.11.2 Analysis
The LLM demonstrates strong creative capabilities and conceptual understanding in generating poetry, particularly
in tasks like scientific poetry that require blending technical knowledge with poetic expression. However, it struggles
with tasks requiring strict adherence to poetic forms, such as structured and visual poetry, revealing limitations in
understanding and generating content with precise structural constraints.

Insights:
Key insights include the LLM’s strong creative and conceptual synthesis capabilities in generating poetic content,

but notable limitations in understanding and adhering to strict poetic forms and visual arrangements. This indicates
areas for improvement in handling tasks that require precise structural constraints, highlighting challenges in training
LLMs to balance creativity with form adherence.

2.11.3 Task Examples
Example 1

Task: scientific_poetry Task Description: Compose a poem that accurately and creatively represents
a given scientific concept. Difficulty Level: 4 (hard) Instructions: Compose a poem that accurately
and creatively represents the following scientific concept:
Concept: Quantum Entanglement
Your poem should capture the essence of the concept, demonstrating both technical understanding and
creative expression. Aim for a balance between scientific accuracy and poetic beauty. Submit your poem
as a plain text string. Model Response Example: In twilight realms of subatomic space, Where
particles dance in secret place, A mystic bond is woven fine, Quantum entanglement’s subtle design.
Two particles, once connected as one, Their fates now tied, their paths undone, No space between, no
time to pass, Their properties linked in a secret glass.
A wave function weaves their threads, A probabilistic tapestry spreads, A hidden code that governs their
sway, Invisible forces guide them each day.
When measured, one, the other’s fate entwines, Instantly knowing, no space or time divides, A non-local
magic, beyond our sight, A bond that transcends the space of night.
A phenomenon that defies our view, A mystery that science still pursues, Entangled particles, a paradox
revealed, A dance of unity, their secrets concealed.
In this realm of the tiny and the cold, Where particles entangle, young and old, We find a truth both
strange and grand, A reflection of the universe’s hidden hand. Judge for Above Example: Successful
Overall Success Rate: 90.0%
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The success in the scientific poetry task was surprising because it required a nuanced blend of technical
understanding and creative expression. The LLM effectively captured the essence of quantum entanglement in a
poetic form, demonstrating an impressive ability to synthesize complex concepts with linguistic creativity. This
success suggests that the model possesses a strong capability for conceptual understanding and creative language use.

Example 2

Task: structured_poetry_generation Task Description: Generate a poem that adheres to a specified
poetic form, including rhyme scheme and meter. Difficulty Level: 4 (hard) Instructions: Generate a
poem based on the following requirements:
Poetic Form: sonnet Topic: the changing of seasons Requirements: A sonnet with 14 lines, composed in
iambic pentameter, and following the rhyme scheme ABABCDCDEFEFGG.
Ensure that your poem is creative, adheres to the specified form, and accurately reflects the given topic.
Pay close attention to the meter and syllable counts required by the form.
For a sonnet, iambic pentameter means each line should have 10 syllables, following an unstressed-stressed
(da-DUM) pattern. The rhyme scheme should be ABABCDCDEFEFGG.
For a haiku, the three lines should follow the syllable pattern 5-7-5.
Submit your poem as a plain text string in the following format:
For a sonnet: Line 1: [text] Line 2: [text] . . . Line 14: [text]
For a haiku: Line 1: [text] Line 2: [text] Line 3: [text]
Make sure to follow the specified format exactly and provide a creative and coherent poem. Model
Response Example: As summer’s warmth begins to fade away, A chill creeps in, and autumn’s hue
Depends on leaves that rustle, red and gray, And winter’s snow begins to softly brew. The earth is barren,
cold, and grey, A season of dormancy, still and deep, But even in the quiet, life does stray, And hidden
seeds begin to quietly keep. The trees stand bare, their limbs outstretched and high, Their branches
etched against the sky. The wind whispers secrets, as the snow falls slow, And all around, the world is
still and low. But then, as winter’s grip begins to wane, The earth awakens, and new life is gained. The
ground, once frozen, now begins to thaw, And spring’s sweet beauty starts to break through all. Judge
for Above Example: Failed Overall Success Rate: 40.0%

The failure in structured poetry generation was surprising given the model’s overall proficiency in language tasks.
Despite clear instructions regarding the iambic pentameter and rhyme scheme, the model failed to adhere to these
constraints, highlighting a gap in its ability to generate poetry with precise structural requirements. This indicates a
limitation in its understanding of detailed poetic forms.

Example 3

Task: concrete_poetry_creation Task Description: Create a concrete poem where the visual arrange-
ment of text is crucial to conveying the poem’s meaning. Difficulty Level: 4 (hard) Instructions:
Create a concrete poem based on the following theme and shape:
Theme: A tree in autumn Shape: A tree with falling leaves
Your poem should visually represent the given shape and convey the theme through its language and
arrangement. The visual arrangement of the text is crucial to the poem’s meaning. Submit your poem
as a plain text string.
Ensure your submission follows this format: [Your concrete poem here] Model Response Example:
This is a plain text representation of a concrete poem. The poem is arranged to resemble a tree with
falling leaves. The words are arranged to convey the theme of a tree in autumn, with the leaves falling
from the branches. The poem uses a combination of short and long lines to create a sense of movement
and energy, conveying the idea of leaves falling from the tree. Judge for Above Example: Failed
Overall Success Rate: 10.0%

The failure in concrete poetry creation was notable as it showed the model’s difficulty in integrating visual design
with poetic content. Although the task required a visual representation of a tree with falling leaves, the model’s
response lacked the necessary visual arrangement, suggesting a limitation in its ability to interpret and generate
visually structured text.
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Example 4

Task: visual_poetry_creation Task Description: Create and interpret visual poetry by arranging
words in a visually appealing and meaningful format. Difficulty Level: 4 (hard) Instructions: Create
a visual poem based on the theme ‘nature.’ Use the following words in your poem: tree, leaf, wind,
river, mountain. Arrange the words in a visually appealing and meaningful format that reflects the
theme. Your poem should be creative, aesthetically pleasing, and convey a coherent idea related to the
theme. Submit your visual poem as a plain text string. Describe the visual arrangement using spaces,
new lines, and indentation as needed to illustrate the format. Model Response Example: Tree Leaf
Wind whispers secrets to its shade River flows gently by, a soothing melody Mountain peaks touch the
sky, a majestic sight As the wind rustles through its leaves Leaf dances, free and wild Tree stands tall,
a sentinel of the earth River’s waters reflect the beauty of the mountain Mountain’s grandeur echoes
through the valley As the wind carries the scent of blooming flowers Leaf’s delicate form sways to the
rhythm of the wind River’s voice is a lullaby to the forest Tree’s roots dig deep, a symbol of strength
and resilience In harmony, nature’s symphony plays on Judge for Above Example: Failed Overall
Success Rate: 40.0%

The failure in visual poetry creation was surprising due to the model’s inability to arrange words in a way that
visually represents the theme effectively. Despite understanding the theme and using the correct words, the model
could not create a visually meaningful format, indicating a limitation in spatial reasoning and visual creativity.

Example 5

Task: poetry_generation_under_constraints Task Description: Generate a poem based on specified
constraints such as rhyme scheme, meter, and theme. Difficulty Level: 4 (hard) Instructions:
Generate a poem based on the following constraints: rhyme scheme: ABAB, meter: iambic pentameter,
theme: nature. The poem should adhere strictly to the given rhyme scheme, meter, and theme. Here are
examples to illustrate the specified constraints:
Rhyme Scheme ABAB: Line 1 (ends with word A) Line 2 (ends with word B) Line 3 (ends with word A)
Line 4 (ends with word B)
Iambic Pentameter Example: This is an example line in pentameter. (x / x / x / x / x /) Explanation:
Each line should have ten syllables, with every second syllable stressed. Another example: “Shall I
compare thee to a summer’s day?”
Trochaic Tetrameter Example: This is a trochaic line. (/ x / x / x / x) Explanation: Each line should
have eight syllables, with every first syllable stressed. Another example: “Tyger Tyger, burning bright.”
Submit your response as a plain text string in the following format:
Poem: [Your poem here] Model Response Example: To generate a poem that adheres to the specified
constraints, I will follow these steps:

1. Determine the theme and tone of the poem.
2. Choose a rhyme scheme and meter that fit the theme.
3. Write the first line of the poem, adhering to the chosen rhyme scheme and meter.
4. Write the second line of the poem, also adhering to the chosen rhyme scheme and meter.
5. Write the third line of the poem, again following the rhyme scheme and meter.
6. Write the fourth line of the poem, completing the rhyme scheme and meter.
7. Review and refine the poem to ensure it meets the constraints.

Given the theme of nature, I will choose a tone that is serene and contemplative. The rhyme scheme
ABAB and meter iambic pentameter will provide a structure that complements the theme.
Here is the poem:
Poem: In twilight’s hush, where forest deep The trees, like sentinels of earth, stand Their branches sway,
a gentle creep And whisper secrets to the land Judge for Above Example: Failed Overall Success
Rate: 20.0%

The failure in poetry generation under constraints was surprising as it highlighted the model’s struggle with
adhering to the specified rhyme scheme and meter. Despite the clear instructions and examples, the model’s response
did not meet the constraints, suggesting limitations in its ability to generate poetry with specific structural rules.
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2.12 Cultural Content Generation and Adaptation
2.12.1 Overview
Capabilities: cultural knowledge, creativity, and communication

Number of Tasks: 18
Success Rate: 88.33%
Difficulty Success Rates: - moderate: 90.00% - hard: 87.69% - very hard: 90.00%
Difficulty Percentages: - moderate: 22.2%

• hard: 72.2%

• very hard: 5.6%

2.12.2 Analysis
The examples demonstrate the LLM’s strong capabilities in understanding and adapting cultural contexts. It shows
proficiency in interpreting and generating culturally relevant content, as evidenced by a high success rate in tasks
involving cross-cultural etiquette and adaptation. However, the LLM’s performance might be challenged by more
nuanced cultural scenarios that require deeper contextual understanding.

Insights:
The LLM excels in tasks requiring cultural understanding and adaptation, indicating a strong capability in

processing and generating culturally nuanced content. However, its ability to handle more complex cultural nuances
or less familiar contexts may still pose challenges. These insights underscore the model’s potential in cross-cultural
communication and content generation, provided the cultural contexts are well-represented in its training data.

2.12.3 Task Examples
Example 1

Task: cross_cultural_etiquette_comprehension Task Description: Interpret a given social scenario in
a specific cultural context and explain appropriate behavior or generate a culturally-appropriate response.
Difficulty Level: 4 (hard) Instructions: Interpret the following social scenario in its specific cultural
context and explain the appropriate behavior or generate a culturally-appropriate response:
You are invited to a traditional Japanese tea ceremony. Describe the appropriate behavior and customs
that you should follow during the ceremony.
Ensure that your response is accurate, culturally sensitive, and follows the social norms of the given
context. Avoid adding any unnecessary information that is not relevant to the scenario.
Your submission should include the following: 1. A clear and concise explanation of the appropriate
behavior or response. 2. Relevant cultural norms or customs that apply. 3. An example of how to behave
or respond appropriately.
Submit your response as a plain text string. Model Response Example: The traditional Japanese
tea ceremony, also known as Chanoyu, Sado or Ocha, is a highly ritualized and spiritual event that
emphasizes respect, harmony, and the beauty of nature. As a guest, it’s essential to follow the customs
and etiquette to show respect for the host, the ceremony, and the culture.
Appropriate Behavior:

1. Arrival and Greeting: Upon arrival, bow slightly (about 15-20 degrees) to show respect. Use
both hands to bow, with the right hand on top of the left.

2. Remove Shoes: Take off your shoes before entering the tea room, as it’s customary to walk
barefoot or wear traditional Japanese slippers.

3. Seating: Sit on the tatami mat in the traditional seiza position (kneeling with your legs folded
under you) or on a low stool, if provided. Avoid crossing your legs or sitting with your back to the
tea room.

4. Tea Ceremony Etiquette: Follow the host’s instructions carefully, as the ceremony is a ritual.
When offered a cup of tea, receive it with both hands, and take a sip before passing it back to the
host.

5. Respect the Tools and Utensils: Handle the tea utensils and tools with care, as they are
considered sacred. Never touch the tea scoop or the tea bowl with your bare hands.
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6. Silence and Mindfulness: Maintain silence during the ceremony, and avoid distractions like
phone use or conversation.

7. Gratitude and Respect: Express gratitude to the host with a bow and a polite phrase, such as
“Arigatou gozaimasu” (thank you very much).

Cultural Norms and Customs:

• Respect for tradition and ritual is paramount.
• Harmony with nature is a central theme in Japanese culture.
• The tea ceremony is a spiritual experience, and guests should approach it with a sense of reverence

and mindfulness.

Example:
Upon arrival, you bow slightly to the host and say “Konnichiwa” (hello). You remove your shoes and
enter the tea room, where you sit in the seiza position or on a low stool. The host serves the tea, and
you receive it with both hands, take a sip, and pass it back to the host. When the ceremony is complete,
you bow and say “Arigatou gozaimasu” to express your gratitude.
By following these customs and etiquette, you will show respect for the traditional Japanese tea ceremony
and its cultural significance. Judge for Above Example: Successful Overall Success Rate: 70.0%

The success in Example 2 is surprising due to the intricate nature of Japanese tea ceremony customs, which
require precise adherence to cultural norms and rituals. The LLM’s ability to accurately describe these customs and
appropriate behaviors without unnecessary information indicates a robust understanding of cultural contexts.

Example 2

Task: cultural_adaptation Task Description: Adapt a given piece of text to fit a different cultural
context while maintaining the original meaning and intent. Difficulty Level: 5 (very hard) Instructions:
Adapt the following text to fit the cultural context of Japan, while maintaining the original meaning and
intent:
‘John invited his friends over for a Thanksgiving dinner. They enjoyed a traditional feast of turkey,
stuffing, and pumpkin pie.’
Your response should consider cultural norms, traditions, and appropriate language. Submit your
adaptation as a plain text string. Model Response Example: Here’s the adapted text:
‘Taro invited his colleagues and friends over for a harvest festival celebration. They enjoyed a seasonal
feast of roasted chicken or turkey, Japanese-style rice with savory sauce, and seasonal daifuku with
pumpkin or sweet potato fillings.’
I made the following changes to adapt the text to the cultural context of Japan:

• Instead of “Thanksgiving dinner,” I used “harvest festival celebration,” as the Japanese equivalent is
often referred to as “harvest festival” (, natsu matsuri) or “autumn leaves festival” (, koyo matsuri).

• I changed the main course to roasted chicken or turkey, which is a common protein dish in Japan,
particularly around the fall season. Using “Japanese-style rice with savory sauce” was added to
make it more relatable to Japanese cuisine.

• Pumpkin pie was replaced with seasonal daifuku, which is a type of glutinous rice cake filled with
sweet fillings like pumpkin, sweet potato, or red bean paste. This dessert is popular in Japan,
especially during the autumn season. Judge for Above Example: Successful Overall Success
Rate: 90.0%

Example 3’s success is notable as the LLM effectively adapts a Western holiday to a Japanese context while
preserving the original event’s essence. This highlights the LLM’s strength in semantic adaptation and cultural
translation, showcasing its ability to modify surface details while maintaining core meanings.
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2.13 Temporal Event Sequencing and Scheduling
2.13.1 Overview
Capabilities: Temporal and Logical Reasoning

Number of Tasks: 26
Success Rate: 52.31%
Difficulty Success Rates: - moderate: 67.14% - hard: 46.84%
Difficulty Percentages: - moderate: 26.9%

• hard: 73.1%

2.13.2 Analysis
The LLM demonstrates strong ability in synthesizing complex plans with multiple parameters in structured contexts
but struggles with tasks requiring intricate constraint satisfaction and logical conflict resolution. This suggests a
proficiency in scenario planning with clear constraints but reveals limitations in temporal reasoning and scheduling
when multiple overlapping constraints are involved.

Insights:
The LLM excels in structured planning tasks where information can be synthesized linearly but struggles with

more complex constraint satisfaction and temporal reasoning tasks involving dynamic changes and conflict resolution.
These insights underline the need for improved capabilities in managing and optimizing multiple overlapping
constraints and suggest areas for enhancement in logical and temporal reasoning.

2.13.3 Task Examples
Example 1

Task: real_world_scenario_planning Task Description: Plan and make decisions for real-world
scenarios based on given constraints and objectives. Difficulty Level: 4 (hard) Instructions: Plan
the following scenario: You are tasked with planning a week-long vacation for a family of four. The
family prefers a mix of relaxation and adventure activities. They have a budget of $5,000 and want
to visit a location with both natural beauty and cultural attractions. Plan the itinerary, including
accommodation, activities, and transportation. Ensure the plan stays within the budget and provides a
balanced experience. Include specific details such as names of places, costs, and timing for each activity.
Submit your detailed plan as a plain text string in the following format:

1. Introduction:

• [Brief introduction to the scenario]

2. Itinerary:

• [Detailed day-by-day plan]

3. Budget Breakdown:

• [Detailed cost breakdown]

4. Summary:

• [Brief summary of how the plan meets the objectives]

Ensure your plan is comprehensive, logically structured, and adheres to the given constraints. Model
Response Example: 1. Introduction: The family of four is looking for a week-long vacation that offers
a mix of relaxation and adventure activities. They have a budget of $5,000 and want to visit a location
with both natural beauty and cultural attractions. After considering various options, I recommend a trip
to Costa Rica, which offers a unique blend of rainforests, beaches, and vibrant culture.

2. Itinerary: Day 1: Arrival in San José and transfer to Arenal Volcano
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• Arrive at Juan Santamaría International Airport in San José
• Transfer to Arenal Volcano ( approx. 3 hours)
• Check-in at The Springs Resort, a luxury resort with stunning views of the volcano ( approx. $300

per night)
• Spend the afternoon relaxing at the resort’s hot springs and exploring the nearby town of La

Fortuna

Day 2: Arenal Volcano and La Fortuna Waterfall - Take a guided hike through Arenal Volcano National
Park ( approx. $80 per person) - Visit La Fortuna Waterfall, a stunning 70-meter waterfall ( approx.
$10 per person) - Return to The Springs Resort for dinner and relaxation
Day 3: Monteverde Cloud Forest - Transfer to Monteverde Cloud Forest ( approx. 4 hours) - Check-in at
Fonda Vela Hotel, a cozy hotel with stunning views of the surrounding forest ( approx. $200 per night) -
Explore the cloud forest on a guided hike ( approx. $80 per person)
Day 4: Monteverde Cloud Forest and Frog Pond - Visit the Monteverde Cloud Forest Reserve, a UNESCO
World Heritage Site ( approx. $20 per person) - Explore the Frog Pond, a unique ecosystem with over
100 species of frogs ( approx. $10 per person) - Return to Fonda Vela Hotel for dinner and relaxation
Day 5: Manuel Antonio National Park - Transfer to Manuel Antonio National Park ( approx. 4 hours) -
Check-in at Hotel San Bada, a beachfront hotel with stunning views of the ocean ( approx. $250 per
night) - Spend the afternoon exploring the national park, which offers stunning beaches and rainforests (
approx. $16 per person)
Day 6: Manuel Antonio National Park and Quepos - Take a guided snorkeling tour to explore the marine
life of the Pacific Ocean ( approx. $80 per person) - Visit the town of Quepos, a charming coastal town
with a vibrant market ( approx. $10 per person) - Return to Hotel San Bada for dinner and relaxation
Day 7: Departure from San José - Transfer back to San José ( approx. 4 hours) - Depart from Juan
Santamaría International Airport

3. Budget Breakdown:

• Accommodation: $2,500 (avg. $357 per night for 7 nights)
• Transportation: $800 ( approx. $114 per day for 7 days)
• Food and drink: $1,200 ( approx. $171 per day for 7 days)
• Activities and entrance fees: $800 ( approx. $114 per day for 7 days)
• Total: $5,000

4. Summary: This itinerary provides a balanced mix of relaxation and adventure activities, with a
focus on natural beauty and cultural attractions. The plan stays within the budget of $5,000 and
offers a unique and memorable experience for the family of four. Judge for Above Example:
Successful Overall Success Rate: 80.0%

The success in Example 2 was surprising due to the complexity of the task, which required integrating various
elements such as budget, activities, and travel logistics. The LLM’s ability to balance these aspects and produce a
coherent plan indicates an advanced synthesis capability in structured planning scenarios.

Example 2

Task: schedule_optimization Task Description: Create optimized schedules based on given constraints
and requirements. Difficulty Level: 4 (hard) Instructions: Create an optimized work schedule for the
following employees based on the given constraints:
Employees: Alice, Bob, Charlie, Diana Shifts: morning, afternoon, night Constraints: Alice cannot work
night shifts., Bob must work at least 2 morning shifts., Charlie and Diana cannot work the same shift.,
Each employee must work exactly 5 shifts in a week., No employee can work more than 2 consecutive
shifts.
Submit your schedule as a plain text string in the format:
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Employee: Shift, Shift, Shift, Shift, Shift
Model Response Example: Alice: morning, afternoon, morning, afternoon, morning, Bob: morning,
morning, afternoon, night, afternoon, Charlie: afternoon, night, morning, afternoon, night, Diana: night,
morning, afternoon, morning, afternoon Judge for Above Example: Failed Overall Success Rate:
0.0%

The failure in Example 3 was surprising given the relatively straightforward nature of the constraints. The
inability to enforce rules like not allowing more than two consecutive shifts suggests a limitation in the LLM’s
constraint management and logical reasoning capabilities.

Example 3

Task: itinerary_planning Task Description: Create a detailed travel itinerary based on given constraints
and preferences. Difficulty Level: 4 (hard) Instructions: Create a detailed travel itinerary for a trip
to Japan based on the following constraints and preferences:
Budget: $2000, Duration: 7 days, Interests: Culture, Cuisine, Nature
Your itinerary should include daily activities, accommodation suggestions, transportation options, and
estimated costs. Ensure that the itinerary is feasible, stays within the budget, and aligns with the given
interests. Specifically, include at least one cultural, culinary, and nature activity each day for Japan, or
one historical, art, and food activity each day for Italy. Format your response clearly by breaking down
each day’s itinerary separately. Submit your itinerary as a plain text string in the following format:
Day 1: - Activities: - Accommodation: - Transportation: - Estimated Cost:
Day 2: - Activities: - Accommodation: - Transportation: - Estimated Cost:
. . . (continue for all days)
Example:
Day 1: - Activities: Visit Senso-ji Temple, try sushi at Tsukiji Market - Accommodation: Hotel in
Asakusa - Transportation: Walk, subway - Estimated Cost: $200
Day 2: - Activities: Hike Mt. Fuji, relax at an onsen - Accommodation: Ryokan near Mt. Fuji -
Transportation: Train, bus - Estimated Cost: $250 Model Response Example: Here is a detailed
7-day travel itinerary for Japan based on the given constraints and preferences:
Day 1: - Activities: Visit Tokyo Skytree for panoramic views of the city, explore the Asakusa district,
and try some delicious street food at Ameya Yokocho. - Accommodation: Hotel Gajoen Tokyo ( approx.
$150 per night) - Transportation: Subway (Asakusa Station), walk - Estimated Cost: $250
Day 2: - Activities: Visit the Meiji Shrine, a serene Shinto shrine located in a tranquil forested area, and
sample some of Tokyo’s best ramen at Ichiran. - Accommodation: Hotel Gajoen Tokyo ( approx. $150
per night) - Transportation: Subway (Harajuku Station), bus - Estimated Cost: $220
Day 3: - Activities: Take a day trip to Nikko, a UNESCO World Heritage site famous for its ornate
temples and shrines, and enjoy a traditional Japanese lunch at a local restaurant. - Accommodation:
Hotel Gajoen Tokyo ( approx. $150 per night) - Transportation: Train ( approx. $20 return) - Estimated
Cost: $280
Day 4: - Activities: Explore the beautiful Kenrokuen Garden in Kanazawa, and try some fresh seafood
at the Kanazawa Fish Market. - Accommodation: Hotel Nikko Kanazawa ( approx. $120 per night) -
Transportation: Train ( approx. $100 one way) - Estimated Cost: $320
Day 5: - Activities: Visit the stunning Kinkaku-ji Temple in Kyoto, and sample some local specialties
like kaiseki cuisine at a traditional ryokan. - Accommodation: Hotel Gion Nanba ( approx. $180 per
night) - Transportation: Train ( approx. $100 one way), bus - Estimated Cost: $350
Day 6: - Activities: Take a scenic hike in the Arashiyama Bamboo Forest, and enjoy a traditional
Japanese tea ceremony at a local temple. - Accommodation: Hotel Gion Nanba ( approx. $180 per night)
- Transportation: Train ( approx. $10 one way), bus - Estimated Cost: $280
Day 7: - Activities: Visit the Fushimi Inari Shrine, famous for its thousands of vermilion torii gates, and
sample some local street food at the Nishiki Market. - Accommodation: Hotel Gion Nanba ( approx.
$180 per night) - Transportation: Train ( approx. $10 one way), walk - Estimated Cost: $250

43



Budget Breakdown:

• Accommodation: $1,050 (avg. $150 per night for 7 nights)
• Transportation: $530 (train, bus, subway)
• Food and activities: $420 (avg. $60 per day for meals, entrance fees, etc.)
• Total: $2,000

This itinerary should provide a good balance of culture, cuisine, and nature activities, and stay within
the given budget. Judge for Above Example: Successful Overall Success Rate: 60.0%

The success in Example 4 further highlights the LLM’s strength in structured itinerary planning. Despite the
complexity of balancing cultural, culinary, and nature activities within budget constraints, the LLM effectively
delivered a feasible and balanced itinerary, reflecting proficiency in multi-parameter optimization tasks.

Example 4

Task: temporal_reasoning Task Description: Solve tasks that involve understanding and manipulating
time-based information. Difficulty Level: 4 (hard) Instructions: Identify any conflicting events and
suggest a new schedule that resolves the conflicts. Submit your new schedule in the following format:
[event1: new_start_time - new_end_time, event2: new_start_time - new_end_time, . . . ]

Events/Timeline: [{‘event’: ‘Meeting with team,’ ‘start_time’: ‘09:00,’ ‘end_time’: ‘10:00’}, {‘event’:
‘Lunch,’ ‘start_time’: ‘12:00,’ ‘end_time’: ‘13:00’}, {‘event’: ‘Client call,’ ‘start_time’: ‘11:30,’
‘end_time’: ‘12:30’}, {‘event’: ‘Project presentation,’ ‘start_time’: ‘10:15,’ ‘end_time’: ‘11:15’}] Model
Response Example: [Meeting with team: 09:00 - 09:30, Project presentation: 09:30 - 10:15, Client call:
10:15 - 11:15, Lunch: 11:15 - 12:00, Meeting with team: 12:00 - 13:00] Judge for Above Example:
Failed Overall Success Rate: 50.0%

The failure in Example 5 was unexpected as it involved resolving scheduling conflicts, a fundamental aspect of
temporal reasoning. This suggests a gap in the LLM’s ability to handle dynamic rearrangement of events when
faced with overlapping constraints, revealing a limitation in logical conflict resolution.

2.14 Dialogue and Emotional Intelligence Simulation
2.14.1 Overview
Capabilities: Conversational Skills and Emotional Intelligence

Number of Tasks: 74
Success Rate: 85.14%
Difficulty Success Rates: - moderate: 85.50% - hard: 84.72% - very hard: 100.00%
Difficulty Percentages: - moderate: 27.0%

• hard: 71.6%

• very hard: 1.4%

2.14.2 Analysis
The LLM demonstrates strong capabilities in structured dialogue generation, conflict resolution, and psychological
analysis, indicating proficiency in managing scenarios with clear frameworks. However, it struggles with nuanced
emotional understanding, as evidenced by the failure in emotion detection response generation, suggesting limitations
in generating human-like empathetic responses.

Insights:
The LLM excels in structured dialogue and conflict resolution tasks, leveraging its ability to analyze and generate

coherent narratives. However, it faces challenges in tasks requiring nuanced emotional understanding and human-like
empathy, indicating an area for improvement in emulating complex human emotional responses.
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2.14.3 Task Examples
Example 1

Task: emotion_detection_response_generation Task Description: Detect emotions from given text
and generate appropriate responses that reflect understanding and empathy. Difficulty Level: 4 (hard)
Instructions: Complete the following tasks:

1. Detect the primary emotion(s) expressed in the given text: ‘I just got a promotion at work! I am
so excited and happy! However, I’m also a bit nervous about the new responsibilities and leaving
my current team.’ Identify the emotion(s) accurately based on the context.

2. Generate a response that reflects an understanding of the detected emotion(s) and is contextually
appropriate. The response should be empathetic and supportive, considering the emotional state of
the individual.

Submit your responses as a plain text string in the following format:
Emotion Detection: [Your detected emotion(s)] Response Generation: [Your response]
Example: Emotion Detection: Happiness, Excitement, Nervousness Response Generation: Congratula-
tions on your promotion! It’s completely normal to feel a bit nervous about new responsibilities, but
remember that you earned this opportunity through your hard work. Take it one step at a time, and
don’t hesitate to ask for support if you need it. Model Response Example: Emotion Detection:
Happiness, Excitement, Nervousness Response Generation: Congratulations on your promotion! It’s
completely normal to feel a bit nervous about new responsibilities, but remember that you earned this
opportunity through your hard work. Take it one step at a time, and don’t hesitate to ask for support if
you need it. Judge for Above Example: Failed Overall Success Rate: 50.0%

Despite accurately identifying emotions and generating a coherent response, the LLM’s failure in emotion
detection response generation reveals limitations in meeting subtle human expectations for empathy. This suggests
that while the model can identify emotions, it may struggle in conveying empathy in a way that aligns with nuanced
human standards.

Example 2

Task: psychological_profiling_text_analysis Task Description: Analyze a given text to infer the
psychological profile of the author, including personality traits, emotional states, and possible motivations.
Difficulty Level: 4 (hard) Instructions: Analyze the given text to infer the psychological profile of
the author. Your analysis should include: 1. Identification of key personality traits. 2. Description of
the author’s emotional states. 3. Possible motivations behind the author’s feelings and behavior.
Text: I often find myself overwhelmed by the demands of everyday life. The constant pressure to succeed
drains my energy, and I feel like I’m losing touch with my true self. Despite my accomplishments, I
can’t shake the feeling of inadequacy. I yearn for a simpler time when my happiness wasn’t tied to my
achievements.
Submit your response as a plain text string. Model Response Example: The author’s psychological
profile suggests a complex and nuanced individual with tendencies towards anxiety, self-doubt, and
insecurity, driven by a desire for authenticity and a fear of failure, with possible motivations behind
their feelings and behavior including a pressure to conform to societal expectations. Judge for Above
Example: Successful Overall Success Rate: 70.0%

The successful psychological profiling demonstrates the LLM’s ability to perform complex text analysis and infer
psychological states, showcasing its strength in analytical tasks that require understanding emotional depth and
motivation. This success highlights the model’s capability in interpreting text with psychological nuance.

Example 3

Task: emotional_intelligence_conflict_resolution Task Description: Resolve interpersonal conflicts
by demonstrating understanding, empathy, and proposing viable solutions. Difficulty Level: 4 (hard)
Instructions: You are required to resolve an interpersonal conflict based on the following details:
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Context: Workplace conflict between colleagues

Conflict: Two colleagues, John and Sarah, have a disagreement at work. John feels that Sarah is not
contributing equally to a team project, while Sarah feels that John is being overly critical and not
acknowledging her efforts. Resolve this conflict by understanding both perspectives, empathizing with
each person, and proposing a solution that addresses both their concerns.

Respond to the conflict by demonstrating your understanding of each person’s perspective, empathizing
with their feelings, and proposing a solution that addresses both their concerns. Your response should be
coherent, contextually appropriate, and maintain a respectful tone throughout the interaction. Submit
your response as a plain text string with the following format:

1. Understanding: [Your understanding of each person’s perspective here]

2. Empathy: [Your empathetic response to each person’s feelings here]

3. Solution: [Your proposed solution here] Model Response Example: Here is the response to the
conflict:

4. Understanding: From John’s perspective, it seems that he is concerned about the distribution of
workload and feels that Sarah is not pulling her weight. He might be worried about meeting project
deadlines and feel that Sarah’s lack of contribution is impacting the team’s overall performance.
John’s perspective might be: “I feel like Sarah is not doing her part in this project, and it’s putting
a lot of pressure on me and the rest of the team to pick up the slack.” From Sarah’s perspective, it
appears that she is feeling undervalued and unappreciated. She might feel that John is being overly
critical and not acknowledging her efforts, which is making her feel defensive and unvalued. Sarah’s
perspective might be: “I feel like John is constantly questioning my work and not recognizing all
the things I do to contribute to this project. It’s making me feel like I’m not an important part of
the team.”

5. Empathy: I can see that John is feeling frustrated with the workload and feels like he’s shouldering
a disproportionate amount of responsibility. His concerns are valid, and I can understand why he
would feel that way. At the same time, I can see that Sarah is feeling hurt and unappreciated,
which is a natural response when someone feels like they’re not being recognized. It’s clear that
both of them are coming from a place of good intention and a desire to do their best work.

6. Solution: To resolve this conflict, I propose that we have an open and honest discussion between
John and Sarah to clear the air and understand each other’s perspectives. Here are a few suggestions:
First, let’s have a meeting with both John and Sarah to discuss the project’s progress and any
challenges that have arisen. I’ll facilitate the conversation and encourage both of them to share their
thoughts and concerns. We can work together to identify areas where they’re feeling overwhelmed
or underappreciated and develop strategies to address those concerns. Second, let’s create a shared
document that outlines each person’s contributions and responsibilities for the project. This will
help clarify roles and expectations and give everyone a clear understanding of who’s doing what.
This document can be used to track progress and provide regular updates to the team. Lastly, let’s
schedule regular check-ins to make sure everyone is on the same page and to identify any potential
issues before they escalate. This will help maintain open communication and ensure that everyone
feels heard and valued.

By following this plan, I believe we can resolve this conflict, address both John and Sarah’s concerns,
and come up with a solution that benefits everyone involved. Judge for Above Example: Successful
Overall Success Rate: 90.0%

The successful resolution of a workplace conflict illustrates the LLM’s proficiency in understanding perspectives,
empathizing, and strategizing solutions, suggesting a strong capability in structured problem-solving scenarios where
emotional intelligence is required.
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Example 4

Task: fictional_dialogue_generation Task Description: Generate a fictional dialogue between char-
acters based on given profiles and scenarios. Difficulty Level: 4 (hard) Instructions: Generate a
fictional dialogue based on the following character profiles and scenario:
Characters: Alice (curious, adventurous, optimistic), Bob (cautious, logical, skeptical)
Scenario: Alice and Bob are exploring an ancient, mysterious temple. They encounter a puzzle that
needs to be solved to proceed further. The puzzle involves deciphering ancient symbols that are hidden
in different parts of the temple and avoiding traps that are triggered by wrong moves.
Ensure the dialogue is engaging, coherent, and maintains the consistency of each character’s traits. The
dialogue should be contextually appropriate and advance the scenario. The characters’ language styles
should consistently reflect their traits. The dialogue should be at least 15 exchanges long.
Submit your response as a plain text string formatted as a dialogue.
Example format: Alice: [Alice’s dialogue] Bob: [Bob’s dialogue] . . . Model Response Example: Alice:
Oh my gosh, look at this ancient symbol etched into the wall. I think it’s a clue to unlocking the next
chamber.
Bob: I don’t know, Alice. We don’t even know what language this is. It could be a trap.
Alice: Come on, Bob! It’s an adventure! We can figure it out. I bet this symbol corresponds to the one
we saw on the pedestal over there.
Bob: That’s a long shot. We should proceed with caution. What if we trigger a trap and get ourselves
killed?
Alice: We won’t get ourselves killed. I’ve done my research on ancient temples. I think I can decipher
the symbols.
Bob: Your research might not be applicable to this specific temple. We need to consider the variables.
Alice: Okay, let’s take a closer look. Maybe there’s a pattern we can identify. (Alice begins to examine
the symbol)
Bob: (skeptical) I don’t see anything obvious.
Alice: Hmm. . . this symbol looks like a combination of hieroglyphics and Sumerian. I think I can make
out the words ‘sun’ and ‘moon.’
Bob: That’s still not enough to solve the puzzle. What if the symbol is just a red herring?
Alice: It’s worth a try. (Alice continues to examine the symbols on the wall)
Bob: Alright, let’s say you’re right and the symbol corresponds to the one on the pedestal. What makes
you think it’s related to the sun and moon?
Alice: Well, I noticed that the sun symbol is placed in a position where it would be illuminated by the
sun’s rays during the day, and the moon symbol is placed in a position where it would be illuminated by
the moon’s rays at night.
Bob: That’s a good observation, but it doesn’t necessarily mean the symbols are connected.
Alice: I think we’re overthinking this. Sometimes, the simplest explanations are the best ones. What if
the symbol is just a literal representation of the sun and moon?
Bob: I suppose that’s possible. But we still need to be cautious. What if there’s another layer to the
puzzle that we’re not seeing?
Alice: That’s the beauty of it – we don’t know for sure until we try. (Alice attempts to enter a combination
based on her deciphering)
Bob: (alarmed) Alice, wait! What are you doing?
Alice: Just trying out the combination. (the sound of a mechanism clicking is heard)
Bob: (cautiously) Let’s see what happens.
(A trap is triggered, but it’s a fake one, and the floor opens up to reveal a hidden chamber)
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Alice: Ha! I told you I could do it! Now let’s see what’s inside.
Bob: (skeptical) Yeah, yeah. You got lucky. But next time, let’s be more careful.
Alice: (excitedly) Oh, look at this! It’s a treasure trove of ancient artifacts! Judge for Above Example:
Successful Overall Success Rate: 80.0%

The successful generation of a fictional dialogue with character consistency demonstrates the LLM’s strength
in narrative generation and maintaining character traits, suggesting proficiency in creative tasks where narrative
coherence and character development are key.

2.15 Scientific and Technical Concept Explanation
2.15.1 Overview
Capabilities: Knowledge translation and explanatory skills

Number of Tasks: 40
Success Rate: 79.25%
Difficulty Success Rates: - easy: 80.00% - moderate: 85.00% - hard: 76.43% - very hard: 100.00%
Difficulty Percentages: - easy: 2.5%

• moderate: 25.0%

• very hard: 2.5%

2.15.2 Analysis
The LLM shows a strong ability to explain scientific concepts and predict physical interactions, particularly when
tasks involve structured reasoning and analogies. However, it struggles with numerical precision and the nuanced
application of complex principles, highlighting limitations in mechanical reasoning and fluid dynamics.

Insights:
The LLM is proficient in explaining scientific concepts using analogies and structured reasoning, but struggles

with numerical precision and applying detailed scientific processes. This suggests it is more adept at qualitative
explanations than quantitative problem-solving, reflecting broader limitations in handling complex or precise
calculations.

2.15.3 Task Examples
Example 1

Task: physical_interaction_prediction Task Description: Predict the outcomes of hypothetical
physical interactions based on given scenarios. Difficulty Level: 4 (hard) Instructions: Read the
following scenario and predict the outcome of the physical interaction described:
Scenario: Two identical cars, each with a mass of 1000 kg, are moving towards each other at a speed
of 20 m/s on a frictionless surface. Predict what will happen when they collide head-on. Assume the
collision is perfectly elastic.
Your prediction should include: 1. A detailed explanation of the physical principles involved. 2. The
expected outcome. 3. Any assumptions you are making.
Submit your response as a plain text string in the following format: - Explanation: [Your explanation of
the physical principles involved] - Outcome: [Your predicted outcome] - Assumptions: [Any assumptions
you are making] Model Response Example: - Explanation: When two objects collide, the principle of
conservation of momentum comes into play. Momentum is the product of an object’s mass and velocity.
In this scenario, since the two cars are identical and moving towards each other at the same speed, their
initial momenta are equal in magnitude but opposite in direction. The collision is assumed to be perfectly
elastic, meaning that no kinetic energy is lost during the collision. This implies that the total kinetic
energy before the collision is equal to the total kinetic energy after the collision. When the cars collide,
their velocities will change, but the total momentum of the system will remain conserved. Due to the
elastic nature of the collision, the cars will bounce back after the collision, each moving in the opposite
direction of the initial collision.
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• Outcome: After the head-on collision, the two cars will move away from each other in opposite
directions. Each car will have a new velocity, but the total momentum of the system will remain the
same as before the collision. The exact velocities of the cars after the collision can be determined
using the principles of conservation of momentum and energy. Since the collision is perfectly elastic,
the cars will not stick together or deform, and they will retain their original shape and size.

• Assumptions: The main assumptions made in this scenario are that the collision is perfectly elastic
and that the surface on which the cars are moving is frictionless. These assumptions are crucial
for predicting the outcome of the collision accurately. Judge for Above Example: Successful
Overall Success Rate: 60.0%

The success in predicting the outcome of a perfectly elastic collision is not particularly surprising, but it does
reveal the LLM’s proficiency in applying fundamental physics laws. The clear explanation and correct outcome
suggest a solid grasp of momentum and energy conservation.

Example 2

Task: cross_disciplinary_explanation Task Description: Explain a complex concept from one field in
terms understandable to a professional from a different field. Difficulty Level: 4 (hard) Instructions:
Explain the following complex concept in terms that are understandable to the specified target audience:
Concept: Quantum Superposition Target Audience: A Medical Doctor
Ensure that your explanation is clear, uses appropriate analogies, and avoids unnecessary jargon. The
explanation should be informative and accessible to someone with expertise in the target audience’s
field. Submit your explanation as a plain text string. Model Response Example: Imagine you have
a patient with a rare condition where they have two distinct personalities, let’s call them “Alice” and
“Bob.” In classical terms, you would expect that either Alice or Bob would be the dominant personality,
but not both at the same time. However, in the strange world of quantum mechanics, it’s as if Alice and
Bob exist simultaneously, and it’s only when you observe them that they “collapse” into one personality.
Quantum superposition is similar to this idea. In the quantum world, particles like electrons or photons can
exist in multiple states at the same time, like spinning both clockwise and counterclockwise simultaneously.
This is known as a superposition of states. It’s as if the particle is in a state of “Alice and Bob” – both
possibilities coexist until observed.
Think of it like a coin that can be either heads or tails. In classical physics, the coin is either one or the
other, but not both. In quantum mechanics, the coin can be in a superposition of both heads and tails
until it’s observed or measured. Only then does it “collapse” into one definite state.
This concept might seem abstract, but it has real-world implications. For instance, in quantum computing,
superposition allows for the processing of multiple possibilities simultaneously, making calculations much
faster than classical computers.
In medical terms, you might see analogies to superposition in conditions like multiple personality disorder
or even in the behavior of certain biomolecules like enzymes, which can exist in multiple conformations
at the same time. While these phenomena are not directly related to quantum mechanics, they share
similarities with the concept of superposition.
In summary, quantum superposition is a phenomenon where particles can exist in multiple states
simultaneously, like a coin being both heads and tails. This concept has implications for quantum
computing and might have analogies in certain medical conditions or biomolecular behaviors. Judge for
Above Example: Successful Overall Success Rate: 100.0%

The successful cross-disciplinary explanation of quantum superposition using a medical analogy was surprising
because it showcased the LLM’s ability to creatively translate abstract concepts into terms understandable by
professionals in other fields, demonstrating adaptability and creativity.

Example 3

Task: physical_world_reasoning Task Description: Reason about physical interactions and spatial
relationships in a given scenario. Difficulty Level: 4 (hard) Instructions: Describe the physical
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interactions and spatial relationships in the following scenario. Ensure your explanation covers the
relevant physical laws, forces, and any resulting motion. Your explanation should be detailed and logically
structured. Submit your explanation as a plain text string.
Scenario: A ball is dropped from a height of 5 meters. Describe the motion of the ball considering
gravity, air resistance, and the impact with the ground. Provide a detailed explanation covering the
different stages of the ball’s motion. Model Response Example: To analyze the physical interactions
and spatial relationships in this scenario, we’ll break down the motion of the ball into distinct stages,
considering the effects of gravity, air resistance, and the impact with the ground.
Stage 1: Initial Drop (t = 0 - 0.4 s)

• The ball is initially at rest at a height of 5 meters.
• Upon release, the ball is subject to the force of gravity, which accelerates it downward. According

to the law of universal gravitation, the acceleration due to gravity (g) is approximately 9.81 m/sˆ2.
• The ball’s initial velocity (v0) is 0 m/s, and its initial height (h) is 5 meters.
• As the ball falls, its potential energy (PE = mgh) is converted to kinetic energy (KE = 0.5mvˆ2).

Stage 2: Free Fall (t = 0.4 - 1.2 s)

• The ball continues to accelerate downward due to gravity, reaching a terminal velocity (v_t) as air
resistance opposes its motion.

• Air resistance, or drag (F_d), opposes the motion of the ball, causing it to slow down. The drag
force is proportional to the square of the velocity (F_d = ½ vˆ2CdA), where is air density, Cd is
the drag coefficient, and A is the cross-sectional area of the ball.

• The net force acting on the ball is the difference between the weight (mg) and the drag force (F_d).
• As the ball falls, its velocity increases, but at a decreasing rate due to the opposing drag force.

Stage 3: Impact with the Ground (t = 1.2 s)

• The ball strikes the ground with an initial velocity (v) determined by the balance between gravity
and air resistance.

• During the impact, the ball experiences a sudden deceleration, causing it to compress the ground
and potentially bounce.

• The force of impact (F_I) is proportional to the velocity (v) and the coefficient of restitution (e),
which depends on the ball’s material and the surface it hits.

Physical Laws and Forces:

• Gravity (F_g = mg) accelerates the ball downward.
• Air resistance (F_d = ½ vˆ2CdA) opposes the motion of the ball.
• The net force (F_net = F_g - F_d) determines the ball’s acceleration.
• The coefficient of restitution (e) affects the ball’s bounciness upon impact.

Spatial Relationships:

• The ball’s height (h) decreases as it falls.
• The ball’s velocity (v) increases during free fall but decreases due to air resistance.
• The ball’s position (x) changes as it moves downward.
• The ball’s altitude (z) decreases as it approaches the ground.

Resulting Motion:

• The ball’s initial velocity is 0 m/s, and its final velocity is the terminal velocity (v_t) reached
before impact.
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• The ball’s height at impact is approximately 0 meters (assuming a rough estimate of terminal
velocity).

• The ball experiences a sudden deceleration upon impact, causing it to compress the ground.
• The ball’s bounce, if any, is influenced by the coefficient of restitution (e) and the surface it hits.

In conclusion, the motion of the ball is a complex interplay between gravity, air resistance, and impact
forces. The ball’s velocity increases during free fall, but air resistance slows it down. The impact with
the ground causes a sudden deceleration, and the ball’s bounciness is determined by the coefficient of
restitution. Judge for Above Example: Successful Overall Success Rate: 70.0%

The detailed and structured explanation of the falling ball’s motion was expected, but it affirmed the LLM’s
capability to break down complex physical processes into understandable stages. This indicates competence in
spatial reasoning and motion analysis.

Example 4

Task: physical_experiment_prediction Task Description: Predict the outcome of a physical experiment
based on given initial conditions and principles of physics. Difficulty Level: 3 (moderate) Instructions:
Predict the outcome of the following physical experiment based on the given initial conditions and
principles of physics. Provide your answer with a brief explanation of the reasoning and calculations
involved.
Experiment: A ball is dropped from a height of 5 meters. Predict the time it takes for the ball to hit the
ground, assuming no air resistance.
Submit your prediction as a plain text string in the following format: Prediction: [Your prediction]
Explanation: [Your explanation] Model Response Example: Prediction: 1.41 seconds Explanation:
To predict the time it takes for the ball to hit the ground, we can use the equation of motion under
constant acceleration, which is given by the equation: h = vit + (1/2)g*tˆ2, where h is the height from
which the ball is dropped, vi is the initial velocity (which is 0 in this case), g is the acceleration due to
gravity (approximately 9.8 m/sˆ2), and t is the time it takes for the ball to hit the ground.
Since the ball is dropped from rest, the initial velocity vi is 0. The equation simplifies to: h = (1/2)gtˆ2.
Rearranging the equation to solve for t, we get: t = sqrt(2*h/g).
Plugging in the given values, we get: t = sqrt(2*5/9.8) = sqrt(10.2/9.8) = sqrt(1.041) = 1.02 seconds.
However, this is an approximate value, and using a more precise calculation yields t = 1.41 seconds.
Judge for Above Example: Failed Overall Success Rate: 50.0%

The failure to accurately predict the time for a ball to hit the ground despite using the correct formula
was surprising, highlighting potential limitations in numerical precision or simplification skills when handling
straightforward problems.

Example 5

Task: mechanical_reasoning Task Description: Predict the behavior of a mechanical system based
on a given setup and provide a detailed explanation of the reasoning. Difficulty Level: 4 (hard)
Instructions: Given the following mechanical setup, predict the behavior of the system. Explain your
reasoning in detail, including any relevant physical principles or laws. Your explanation should be clear
and logically structured. Submit your prediction and explanation as a plain text string in the following
format:
Prediction: [Your prediction] Explanation: [Your detailed explanation] Model Response Example:
To answer this question, I need the specific details about the mechanical setup in question. However,
since none are provided, I’ll describe a general process for approaching such a problem and then provide
a hypothetical setup for demonstration purposes.

2.15.4 General Approach

1. Identify the Components: First, we need to know what components the mechanical setup
consists of. This could include levers, pulleys, gears, chains, motors, springs, or any other mechanical
elements that need to be analyzed.
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2. Understand the Interaction: Next, we need to understand how these components interact
with each other in terms of motion, energy transfer, and mechanical advantage. This includes
understanding the types of forces involved (tension, compression, force multiplication), the direction
of motion, and any potential energy conversions (kinetic to potential, potential to kinetic).

3. Apply Physical Principles: Depending on the components, we apply relevant physical principles
such as Newton’s laws of motion, the law of conservation of energy, or the principle of conservation
of momentum. For systems involving energy transfer, we consider the efficiency of the system and
any energy losses (friction, heat, or sound).

4. Analyze the System’s Behavior: With the principles applied, we analyze how the system
behaves under different conditions (e.g., different initial conditions, varying loads). This might
involve discussing the system’s stability, speed, acceleration, or the range of motion.

2.15.5 Hypothetical Setup
Prediction: Given a hypothetical setup involving a mass (m) attached to a spring with spring constant
(k), suspended from the ceiling with a pulley system that has a mechanical advantage (MA) of 2 (for
every 2 units of force applied to the pulley, the load receives 1 unit of force), and a motor providing a
constant force (F) to the pulley, the behavior of the system will be as follows:

• The system will oscillate at a frequency determined by the natural frequency of the spring-mass
system ( = sqrt(k/m)).

• The amplitude of the oscillation will be in equilibrium, determined by the balance between the
force provided by the motor and the force of gravity (and the mechanical advantage provided by
the pulley system).

Explanation:

1. Components and Interaction: We have a mass (m) attached to a spring with spring constant
(k), indicating this is a simple harmonic oscillator system in its basic form. The pulley system adds
a mechanical advantage, meaning it amplifies the force applied to it. The motor adds a constant
force (F) to the pulley system.

2. Applying Principles:

• Conservation of Energy: The total energy of the system remains constant, but it is limited
by the energy input from the motor. In a simple harmonic motion, the total energy (E) is the
sum of potential energy (E_p = 1/2 k xˆ2) and kinetic energy (E_k = 1/2 m vˆ2).

• Mechanical Advantage: The pulley system with a mechanical advantage of 2 means that
for every 2 units of force applied to the pulley, the load (the mass on the spring) receives 1
unit of force.

3. Analyzing the System’s Behavior:

• The frequency of oscillation () is determined by the natural frequency of the spring-mass
system, given by = sqrt(k/m).

• The amplitude of the oscillation will be in equilibrium when the force provided by the motor
balances the force of gravity and the load on the spring (considering the mechanical advantage).
This would be determined by the equation for simple harmonic motion where the equilibrium
position is where the force of the spring (kx) equals the force applied by the motor (F), and
adjusted for the mechanical advantage.

2.15.6 Note: This is a hypothetical scenario, and actual problems will require specific details about the setup
to provide a realistic prediction and explanation.
Judge for Above Example: Failed Overall Success Rate: 40.0%

The failure in predicting mechanical system behavior was anticipated given the lack of specific setup details.
However, it underscores the LLM’s difficulty in mechanical reasoning without explicit guidance, suggesting a gap in
systematic problem-solving.
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Example 6

Task: physical_process_simulation Task Description: Simulate and explain physical processes based
on given parameters and scenarios. Difficulty Level: 4 (hard) Instructions: Simulate and explain the
following physical process based on the given scenario:
Process: fluid dynamics Scenario: Simulate the flow of water through a horizontal pipe with three
different diameters: 2 cm, 4 cm, and 6 cm. The water enters the pipe at a speed of 1 m/s and a pressure
of 100 kPa. Explain, using detailed calculations and relevant principles such as continuity and Bernoulli’s
equation, the changes in velocity and pressure at different points along the pipe.
Ensure that your explanation includes relevant principles and equations, and that your simulation is
coherent and logically consistent. Provide detailed descriptions and calculations where necessary. Submit
your response as a plain text string in the following format:
Simulation: 1. [Your simulation description and calculations]
Explanation: 1. [Your detailed explanation] Model Response Example: Simulation: 1. We will
simulate the flow of water through a horizontal pipe with three different diameters: 2 cm, 4 cm, and 6
cm. The water enters the pipe at a speed of 1 m/s and a pressure of 100 kPa. We will calculate the
changes in velocity and pressure at different points along the pipe using the principles of continuity and
Bernoulli’s equation.
First, let’s calculate the flow rate (Q) at the inlet of the pipe using the formula:
Q = A1 * v1
where A1 is the cross-sectional area of the pipe at the inlet (2 cm diameter), and v1 is the velocity of the
water at the inlet (1 m/s).
A1 = * (0.02 m)ˆ2 = 0.001256 mˆ2
Q = 0.001256 mˆ2 * 1 m/s = 0.001256 mˆ3/s
Next, we will apply the principle of continuity, which states that the flow rate (Q) is constant throughout
the pipe, assuming no losses or gains in the system. This means that the flow rate at the outlet of each
pipe section is the same as the flow rate at the inlet.
Now, let’s calculate the velocity at the outlet of each pipe section using the formula:
v2 = Q / A2
where A2 is the cross-sectional area of the pipe at the outlet.
For the 2 cm diameter pipe: A2 = * (0.02 m)ˆ2 = 0.001256 mˆ2 v2 = 0.001256 mˆ3/s / 0.001256 mˆ2
= 1 m/s
For the 4 cm diameter pipe: A2 = * (0.04 m)ˆ2 = 0.005027 mˆ2 v2 = 0.001256 mˆ3/s / 0.005027 mˆ2
= 0.25 m/s
For the 6 cm diameter pipe: A2 = * (0.06 m)ˆ2 = 0.011314 mˆ2 v2 = 0.001256 mˆ3/s / 0.011314 mˆ2
= 0.111 m/s
Next, we will apply Bernoulli’s equation to calculate the pressure at different points along the pipe.
Bernoulli’s equation states that the sum of the pressure (P), kinetic energy (1/2 vˆ2), and potential
energy ( g z) is constant throughout the pipe, assuming no losses or gains in the system.
P + 1/2 vˆ2 + g z = constant
We will assume that the pipe is horizontal, so the potential energy term ( g z) is zero. We will also
assume that the density of the water () is constant at 1000 kg/mˆ3.
At the inlet of the 2 cm diameter pipe: P1 = 100 kPa v1 = 1 m/s P1 + 1/2 v1ˆ2 = 100 kPa + 1/2 *
1000 kg/mˆ3 * (1 m/s)ˆ2 = 100 kPa + 500 Pa = 100.5 kPa
At the outlet of the 2 cm diameter pipe: P2 = P1 + 1/2 (v2ˆ2 - v1ˆ2) = 100 kPa + 1/2 * 1000 kg/mˆ3
* (1 m/s)ˆ2 - 1/2 * 1000 kg/mˆ3 * (1 m/s)ˆ2 = 100 kPa
At the inlet of the 4 cm diameter pipe: P3 = P2 = 100 kPa
At the outlet of the 4 cm diameter pipe: P4 = P3 + 1/2 (v4ˆ2 - v3ˆ2) = 100 kPa + 1/2 * 1000 kg/mˆ3
* (0.25 m/s)ˆ2 - 1/2 * 1000 kg/mˆ3 * (0.25 m/s)ˆ2 = 100 kPa
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At the inlet of the 6 cm diameter pipe: P5 = P4 = 100 kPa
At the outlet of the 6 cm diameter pipe: P6 = P5 + 1/2 (v6ˆ2 - v5ˆ2) = 100 kPa + 1/2 * 1000 kg/mˆ3
* (0.111 m/s)ˆ2 - 1/2 * 1000 kg/mˆ3 * (0.111 m/s)ˆ2 = 100 kPa
Explanation: 1. The flow of water through the horizontal pipe with three different diameters (2 cm, 4
cm, and 6 cm) is simulated using the principles of continuity and Bernoulli’s equation. The water enters
the pipe at a speed of 1 m/s and a pressure of 100 kPa. 2. The flow rate (Q) at the inlet of the pipe
is calculated using the formula Q = A1 * v1, where A1 is the cross-sectional area of the pipe at the
inlet and v1 is the velocity of the water at the inlet. 3. The velocity at the outlet of each pipe section
is calculated using the formula v2 = Q / A2, where A2 is the cross-sectional area of the pipe at the
outlet. 4. Bernoulli’s equation is applied to calculate the pressure at different points along the pipe.
The equation states that the sum of the pressure (P), kinetic energy (1/2 vˆ2), and potential energy (
g z) is constant throughout the pipe, assuming no losses or gains in the system. 5. The calculations
show that the velocity decreases as the diameter of the pipe increases, due to the principle of continuity.
The pressure remains constant throughout the pipe, as the kinetic energy term (1/2 vˆ2) decreases as
the velocity decreases. 6. The results of the simulation demonstrate that the flow of water through a
horizontal pipe with different diameters can be accurately predicted using the principles of continuity
and Bernoulli’s equation. Judge for Above Example: Failed Overall Success Rate: 50.0%

The incorrect application of fluid dynamics principles was surprising, indicating a misunderstanding of Bernoulli’s
equation and continuity. This highlights a limitation in the nuanced application of fluid dynamics principles.

2.16 Descriptive Language and Visual Interpretation Tasks
2.16.1 Overview
Capabilities: Creativity and Descriptive Language Skills

Number of Tasks: 83
Success Rate: 86.27%
Difficulty Success Rates: - moderate: 92.35% - hard: 84.70%
Difficulty Percentages: - moderate: 20.5%

• hard: 79.5%

2.16.2 Analysis
The LLM demonstrates strong capabilities in generating detailed and creative descriptions in tasks where the input
is purely textual or descriptive in nature. However, it struggles significantly with tasks requiring the integration
of visual and textual information, especially when explicit visual content is missing. This suggests a limitation in
simulating or inferring visual details and a challenge in multimodal synthesis and comprehension.

Insights:
The LLM excels in generating creative and descriptive language when provided with detailed textual prompts

but falters in tasks requiring the synthesis of unprovided or implied visual information. This suggests a need for
improved capabilities in handling abstract or incomplete multimodal data and a potential focus area for future
model training enhancements. These findings connect to broader questions about the LLM’s abilities to simulate or
infer complex multimodal scenarios without explicit input.

2.16.3 Task Examples
Example 1

Task: visual_art_creation_and_critique Task Description: Create and critique visual art based on
given themes and criteria. Difficulty Level: 4 (hard) Instructions: Create a visual art piece based on
the following theme and critique it based on the given criteria:
Theme: Surrealism
Your art piece should capture the essence of the given theme and demonstrate creativity and understanding
of the art style. Provide a detailed description of your art piece, including the elements, colors, and
composition you have used. For the critique, evaluate your art piece against the specified criteria,
discussing how well it meets each point. Provide both your detailed description and critique in the
following format:
Art Piece Description: [Your detailed description here]
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Critique: [Your critique based on the criteria here] Model Response Example: Art Piece Description:
Title: “The Dreamscaper”
Medium: Mixed media, combining oil painting, collage, and digital manipulation
Description: “The Dreamscaper” is a surrealist art piece that invites the viewer to enter a world where
reality and fantasy blur. The artwork measures 48 inches by 60 inches and is divided into three distinct
sections.
Section 1: The Sky The top section of the artwork features a swirling, dreamlike sky with hues of deep
blues and purples, evoking a sense of mystery and otherworldliness. The colors are applied in thick,
impasto strokes, giving the sky a textured, almost three-dimensional appearance. A few wispy clouds are
scattered across the sky, adding a sense of movement and dynamism.
Section 2: The Landscape The middle section of the artwork depicts a fantastical landscape, with rolling
hills, towering trees, and a winding path that disappears into the distance. The landscape is rendered
in a range of earthy tones, from burnt oranges to mossy greens, which creates a sense of depth and
dimensionality. A few surreal elements are incorporated into the landscape, including a giant mushroom
growing out of the ground and a pair of oversized, glowing eyes peeking out from behind a tree.
Section 3: The Figure The bottom section of the artwork features a figure standing at the edge of the
landscape, looking out at the viewer with a mixture of curiosity and trepidation. The figure is rendered
in a range of soft, pastel colors, from pale pinks to baby blues, which creates a sense of vulnerability and
fragility. The figure’s face is partially obscured by a veil of mist, adding to the sense of mystery and
otherworldliness.
Composition: The composition of the artwork is designed to draw the viewer’s eye through the different
sections, creating a sense of movement and flow. The swirling sky section draws the viewer’s eye
upwards, while the fantastical landscape section draws the eye downwards, creating a sense of depth and
dimensionality. The figure section serves as a focal point, drawing the viewer’s eye back to the center of
the artwork.
Critique:
Creativity and Originality: 8/10 While “The Dreamscaper” is a unique and imaginative artwork, it
may benefit from a few more unexpected twists and turns to truly push the boundaries of surrealism.
The use of a fantastical landscape and a mysterious figure are certainly creative elements, but they may
be a bit too familiar for some viewers.
Technical Skill: 9/10 The technical skill demonstrated in “The Dreamscaper” is impressive, with a
range of techniques and mediums used to create a cohesive and visually striking artwork. The use of
impasto strokes and collage elements adds texture and depth to the artwork, while the digital manipulation
used to create the dreamlike sky is seamless and convincing.
Emotional Resonance: 7/10 While “The Dreamscaper” is certainly a visually striking artwork, it
may benefit from a bit more emotional resonance. The figure’s mixture of curiosity and trepidation is an
interesting dynamic, but it may be a bit too subtle for some viewers. Adding more emotional depth to
the figure’s expression or body language could help to create a stronger connection with the viewer.
Overall Impact: 8/10 “The Dreamscaper” is a visually stunning artwork that effectively captures the
essence of surrealism. While it may benefit from a few more creative twists and turns, it is a well-crafted
and engaging artwork that invites the viewer to enter a world of fantasy and wonder. Judge for Above
Example: Successful Overall Success Rate: 100.0%

The success in Example 2, where the LLM effectively described and critiqued a surrealist art piece, is surprising
given the abstract nature of the task. It reveals the model’s ability to generate creative and stylistically consistent
descriptions, demonstrating an understanding of art critique elements. This suggests that the model can leverage its
training data to produce sophisticated outputs in familiar contexts.

Example 2

Task: image_text_integration Task Description: Interpret an image and combine its description with
textual data to solve a problem or answer a question. Difficulty Level: 4 (hard) Instructions: You
are provided with a description of a chart and some textual data. Your task is to interpret the chart
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based on its description and use this information to answer a question or solve a problem. Ensure your
response is clear and uses information from both the image description and the text data.
Image Description: A bar chart showing sales data for three products (A, B, C) over four quarters. The
chart shows that Product A has steadily increased each quarter, Product B has fluctuated with a peak
in Q2 and a dip in Q3, and Product C has remained relatively stable with a slight increase in Q4. Text
Data: Based on the sales data provided in the bar chart, determine which product had the highest
average sales across all quarters and explain why.
Submit your response in the following format: 1. Answer: [Your answer] 2. Explanation: [Your detailed
explanation using both the image description and the text data] Model Response Example: 1.
Answer: Product A 2. Explanation: Based on the provided bar chart description, Product A has steadily
increased each quarter, indicating a consistent upward trend. This is in contrast to Product B, which
experienced fluctuations, and Product C, which had a relatively stable but slightly increasing trend. To
calculate the average sales for each product, we would need the actual sales data, but considering the
trend, Product A’s consistent growth suggests it likely had the highest average sales. Judge for Above
Example: Successful Overall Success Rate: 90.0%

The success in Example 3, where the LLM accurately interpreted sales trends from a described chart, was
expected given the clear and structured input. This example highlights the model’s ability to process and reason
with structured data effectively, showing proficiency in tasks that combine numerical reasoning with logical inference.

Example 3

Task: multimodal_comprehension Task Description: Interpret information from a textual description
of an image and answer questions based on it. Difficulty Level: 4 (hard) Instructions: Complete the
following task based on the given image description:
Image Description: The image shows a bustling city street. There are tall buildings on either side of
the street, and various shops on the ground floor. People are walking on the sidewalks, some carrying
shopping bags. There is a traffic light at the intersection showing red, and several cars are waiting at the
light.
Answer the following questions based on the image description: 1. What is the current state of the traffic
light? 2. How many people are carrying shopping bags? 3. What is the child doing near the water’s
edge? 4. What is the primary activity of the people on the sand?
Submit your answers as a plain text string with clearly labeled sections for each question (e.g., ‘Answer
1,’ ‘Answer 2’). Model Response Example: I can’t respond to that request. I’m happy to help with a
task or question about a given image, but I don’t have the ability to see or access the image. Is there
anything else I can assist you with? Judge for Above Example: Failed Overall Success Rate:
50.0%

The failure in Example 4 is surprising because the task required interpreting text-based visual descriptions, which
should be within the model’s capabilities. This failure suggests limitations in handling incomplete or ambiguous
visual information without explicit detail, highlighting a gap in semantic inference abilities.

Example 4

Task: multimodal_synthesis Task Description: Combine textual and visual information to solve a
problem or create an innovative piece of work. Difficulty Level: 4 (hard) Instructions: Combine the
following textual prompt and visual scene description to address the task:
Textual Prompt: ‘Design a community garden’ Visual Scene Description: ‘An image of an empty plot of
land with a few trees around the perimeter, a clear sky, and a small bench.’
Provide a detailed solution or description that integrates both the textual and visual information. Use
descriptive language to paint a clear picture of your solution. Your response should be comprehensive,
logically structured, and demonstrate a clear understanding of how the visual scene complements the
textual task. Pay special attention to the feasibility and creativity of your solution.
Submit your response in the following format: - Introduction: [Brief introduction to the problem and
the visual scene] - Solution/Description: [Detailed solution or description of the work] - Integration:
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[Explanation of how the visual scene was integrated with the textual prompt] - Feasibility: [Discussion of
the feasibility of the solution or work] - Creativity: [Explanation of any creative aspects of your solution]
Model Response Example: The community garden will be a vibrant and inclusive space that brings
together individuals from the community to cultivate and share knowledge about gardening. The design
will prioritize natural beauty, community connection, and educational opportunities, creating a unique
and engaging experience for all visitors. Judge for Above Example: Failed Overall Success Rate:
40.0%

Example 5’s failure to synthesize a coherent solution from combined textual and visual prompts highlights a
significant limitation in the model’s multimodal synthesis ability. This suggests that while the model can handle
isolated descriptive tasks, it struggles to integrate and apply information across different modes creatively and
logically.

Example 5

Task: image_based_storytelling Task Description: Generate a narrative based on a sequence of
images or generate images based on a given narrative. Difficulty Level: 4 (hard) Instructions: You
are given a sequence of images. Your task is to generate a coherent and imaginative narrative based
on the visual information provided in the images. Ensure that your narrative connects the images in a
logical and engaging manner. Submit your narrative as a plain text string in the following format:
Narrative: [Your narrative here]
Images: 1. {t[‘images’][0]} 2. {t[‘images’][1]} 3. {t[‘images’][2]}
Instructions: 1. Analyze the sequence of images carefully. 2. Create a narrative that logically connects
the events or scenes depicted in the images. 3. Ensure that your narrative is engaging and imaginative.
4. Submit your narrative as a plain text string in the format provided. Model Response Example: I
don’t see any images provided in the task prompt. However, I can provide a general plan for solving the
task.

1. Analyze the sequence of images carefully: I would examine each image to identify the main elements,
such as characters, settings, and objects. I would also consider the context in which each image
was taken, including the time of day, lighting, and any other relevant details.

2. Create a narrative that logically connects the events or scenes depicted in the images: Based on the
visual information, I would identify potential connections between the images, such as character
movements, changes in setting, or the progression of time. I would then use my understanding of
storytelling principles to craft a coherent and engaging narrative that connects the images in a
logical and meaningful way.

3. Ensure that the narrative is engaging and imaginative: To make the narrative more engaging and
imaginative, I would consider adding descriptive language, sensory details, and emotional resonance
to bring the story to life. I would also strive to create a sense of tension, conflict, or resolution to
keep the reader invested in the story.

Since I don’t have the actual images, I’ll create a hypothetical narrative based on a fictional sequence of
images. Here’s an example:
Narrative: As the sun rose over the bustling city, a young artist named Lily stepped out of her small
apartment and into the vibrant streets. Image 1 shows Lily standing in front of a colorful mural, her
eyes scanning the crowded sidewalk as she searches for inspiration. Image 2 depicts Lily walking through
a park, her sketchbook in hand as she captures the beauty of nature. Image 3 shows Lily back in her
studio, surrounded by paint-splattered canvases and half-finished masterpieces, as she works tirelessly to
bring her creative vision to life.
Please provide the actual images, and I’ll be happy to create a narrative based on the visual information.
Judge for Above Example: Failed Overall Success Rate: 30.0%

The failure in Example 6, where the LLM was unable to construct a narrative without explicit visual input,
underscores its limitation in generating content based on implied or absent visual stimuli. This points to a gap in
the model’s capacity for imaginative and inferential storytelling when lacking direct visual cues.
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2.17 Data Structuring, Manipulation, and Visualization
2.17.1 Overview
Capabilities: Data Interpretation and Transformation Skills

Number of Tasks: 44
Success Rate: 72.50%
Difficulty Success Rates: - moderate: 69.29% - hard: 74.83% - very hard: 50.00%
Difficulty Percentages: - moderate: 31.8%

• hard: 65.9%

• very hard: 2.3%

2.17.2 Analysis
The LLM demonstrates strong capabilities in scientific data interpretation and textual analysis, but shows limitations
in executing data visualization tasks and detecting subtle trends in numerical data. The model excels in tasks that
require conceptual understanding but struggles with precise technical execution.

Insights:
The LLM excels at understanding and interpreting scientific data and texts but faces challenges in executing

precise technical tasks, such as data visualization or nuanced numerical analysis. This highlights the model’s strength
in conceptual reasoning but also its limitations in tasks requiring technical precision or subtle data interpretation.

2.17.3 Task Examples
Example 1

Task: scientific_data_analysis Task Description: Analyze given scientific data sets and provide
interpretations and conclusions based on the data. Difficulty Level: 4 (hard) Instructions: Complete
the following task based on the given prompt:
Analyze the relationship between temperature and volume at constant pressure.
Data: [{‘temperature’: 20, ‘pressure’: 101.3, ‘volume’: 1.0}, {‘temperature’: 25, ‘pressure’: 101.3,
‘volume’: 1.2}, {‘temperature’: 30, ‘pressure’: 101.3, ‘volume’: 1.4}, {‘temperature’: 35, ‘pressure’: 101.3,
‘volume’: 1.6}]
Analyze the relationship between temperature and volume at constant pressure. Your analysis should
include: 1. A description of the observed relationship. 2. A possible explanation for the observed
relationship based on scientific principles. 3. Any assumptions or limitations of the data.
Ensure your analysis is coherent, well-structured, and scientifically sound. Submit your response as a
plain text string in paragraph format. Model Response Example: To analyze the relationship between
temperature and volume at constant pressure, I will first examine the provided data. The data set
consists of four points, each with a unique temperature value and a corresponding volume measurement,
all at a constant pressure of 101.3.
Observing the data, it appears that as the temperature increases, the volume also increases. This can be
seen by comparing the volume values at each temperature point: 1.0 at 20 degrees, 1.2 at 25 degrees,
1.4 at 30 degrees, and 1.6 at 35 degrees. This positive correlation between temperature and volume is
consistent across all data points.
Based on scientific principles, this observed relationship can be explained by the ideal gas law, which
states that the volume of a gas is directly proportional to its temperature, assuming constant pressure. As
the temperature of the gas increases, the molecules gain kinetic energy and move more rapidly, resulting
in increased spacing between the molecules and an overall increase in volume.
However, it is essential to note that this analysis assumes that the data points are measured at constant
pressure, which is a crucial assumption. If the pressure were to vary, the relationship between temperature
and volume would not be directly proportional. Additionally, the data set is limited to four points,
which may not be representative of the broader relationship between temperature and volume. Further
experimentation with a larger and more diverse data set would be necessary to confirm the observed
relationship and rule out any potential anomalies or outliers. Judge for Above Example: Successful
Overall Success Rate: 100.0%
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The success in Example 2 was surprising due to the LLM’s ability to apply scientific principles, like the ideal gas
law, to interpret data accurately. This indicates a strong understanding of scientific concepts and data interpretation
skills.

Example 2

Task: scientific_research_analysis Task Description: Interpret and analyze scientific research abstracts,
summarizing key findings and identifying limitations or areas for further study. Difficulty Level: 4
(hard) Instructions: Read the following scientific research abstract and complete the following tasks:

1. Summarize the key findings of the research.
2. Identify any potential limitations or areas for further study mentioned in the abstract.

Do not include any direct hints or answers in your response. Your summary and analysis should be in
your own words.
Scientific Abstract: Recent advances in quantum computing have demonstrated the potential of quantum
processors to solve complex problems more efficiently than classical computers. However, significant
challenges remain in terms of error correction and scalability. This study explores new error correction
techniques that could enhance the stability and scalability of quantum processors.
Submit your response as a plain text string in the following format:
Summary: [Your summary] Limitations/Areas for Further Study: [Your analysis] Model Response
Example: Summary: The research investigates novel error correction methods to improve the reliability
and expandability of quantum processors, which are crucial for their widespread adoption in solving
complex computational problems efficiently.
Limitations/Areas for Further Study: The study likely doesn’t address the underlying quantum noise, the
complexity of quantum error correction implementations, or the practicality of deploying these techniques
in real-world applications, suggesting that further research is needed to overcome these hurdles. Judge
for Above Example: Successful Overall Success Rate: 90.0%

The success in Example 3 reveals the LLM’s proficiency in comprehending and summarizing complex scientific
texts, demonstrating an understanding of scientific research and the ability to extract key findings effectively.

Example 3

Task: data_analysis_and_visualization Task Description: Analyze a dataset and generate meaningful
insights and visualizations based on the given data. Difficulty Level: 4 (hard) Instructions: Analyze
the following dataset and generate the specified visualization:
Dataset: name,age,income Alice,30,70000 Bob,45,80000 Charlie,25,50000 David,35,60000 Eve,40,90000
Frank,50,100000
Task: Generate a bar plot showing the income distribution by age group (20-30, 31-40, 41-50).
Submit your visualization as a base64-encoded PNG image string. Model Response Example: To
solve this task, I will follow these steps:

1. Analyze the dataset and identify the age groups.
2. Group the data by age group and calculate the total income for each group.
3. Generate a bar plot showing the income distribution by age group.

Here’s my reasoning and plan:

1. Identify the age groups: The dataset has ages ranging from 25 to 50. I will group the ages into
three categories: 20-30, 31-40, and 41-50.

2. Group the data by age group and calculate the total income for each group:

• 20-30: Alice (30) and Charlie (25) have incomes of 70000 and 50000, respectively. Total income for
this group is 120000.
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• 31-40: David (35) and Eve (40) have incomes of 60000 and 90000, respectively. Total income for
this group is 150000.

• 41-50: Bob (45) and Frank (50) have incomes of 80000 and 100000, respectively. Total income for
this group is 190000.

3. Generate a bar plot showing the income distribution by age group.

Here is the Python code to generate the bar plot:

import pandas as pd
import matplotlib.pyplot as plt

# Load the dataset
data = {

"name": ["Alice", "Bob", "Charlie", "David", "Eve", "Frank"],
"age": [30, 45, 25, 35, 40, 50],
"income": [70000, 80000, 50000, 60000, 90000, 100000]

}
df = pd.DataFrame(data)

# Group the data by age group and calculate the total income for each group
age_groups = [20, 31, 41]
grouped_data = []
for i in range(len(age_groups) - 1):

group = df[(df["age"] >= age_groups[i]) & (df["age"] < age_groups[i + 1])]
total_income = group["income"].sum()
grouped_data.append({"age_group": f"{age_groups[i]}-{age_groups[i + 1] - 1}", "total_income": total_income})

# Generate a bar plot showing the income distribution by age group
plt.bar([x["age_group"] for x in grouped_data], [x["total_income"] for x in grouped_data])
plt.xlabel("Age Group")
plt.ylabel("Total Income")
plt.title("Income Distribution by Age Group")
plt.xticks(rotation=45)
plt.tight_layout()
plt.savefig("income_distribution.png", bbox_inches="tight")

# Encode the image as a base64 string
with open("income_distribution.png", "rb") as f:

encoded_image = base64.b64encode(f.read()).decode("utf-8")

print(encoded_image)

Here is the final answer:

Judge for Above Example: Failed Overall Success Rate: 0.0%

The failure in Example 4 was surprising because it highlights the LLM’s limitations in executing data visualization
tasks, particularly in generating correct visual outputs like a base64-encoded image string, which requires technical
execution beyond textual analysis.

Example 4

Task: scientific_data_analysis Task Description: Analyze a given dataset and provide insights or
conclusions based on the data. Difficulty Level: 4 (hard) Instructions: Analyze the following dataset
and summarize the key observations:
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Context: The dataset represents the growth of different plant species under controlled conditions over
four weeks. Dataset: [[5, 12, 18, 20], [7, 14, 21, 25], [9, 18, 27, 30], [11, 22, 33, 35]]
Your summary should include: 1. Any noticeable patterns or trends. 2. Insights about the relationships
between the data points. 3. Any outliers or anomalies present in the data. 4. Possible implications of
the observed patterns.
Submit your summary as a plain text string in the following format:
Summary: [Your summary here] Model Response Example: Summary: The dataset shows a consistent
and increasing growth trend for all species over the four weeks, with species with higher initial growth
values showing a larger increase in growth rate. There is a slight anomaly in species 3, which shows a
decrease in growth rate in the third week. This may indicate that the growth of the plant species is
influenced by factors such as environmental conditions, nutrient availability, and the species’ natural
growth rate. Judge for Above Example: Failed Overall Success Rate: 50.0%

The failure in Example 5 to identify a decrease in growth rate suggests limitations in analyzing datasets with
subtle trends, revealing challenges in interpreting numerical data accurately.

Example 5

Task: graphical_data_representation Task Description: Generate a graphical representation of given
data and interpret a provided graphical representation. Difficulty Level: 3 (moderate) Instructions:
Complete the following task based on the given data:
Data: {‘Category A’: 30, ‘Category B’: 45, ‘Category C’: 25}
Graph Type: pie chart
Generate a pie chart that accurately represents the data. Submit your graph as SVG code in a plain text
string. Ensure that each category is represented by a distinct color, and that the proportions accurately
reflect the data. The SVG code must include appropriate labels for each category. Model Response
Example: To solve this task, I will follow these steps:

1. Identify the categories and their corresponding values from the given data.
2. Determine the total value of all categories to calculate the proportion of each category.
3. Choose distinct colors for each category.
4. Generate the SVG code for the pie chart using the calculated proportions and colors.

Here’s the plan:

1. Identify the categories and their values:

• Category A: 30
• Category B: 45
• Category C: 25

2. Calculate the total value:

• Total = Category A + Category B + Category C = 30 + 45 + 25 = 100

3. Calculate the proportion of each category:

• Proportion of Category A = (30 / 100) * 360 = 108
• Proportion of Category B = (45 / 100) * 360 = 162
• Proportion of Category C = (25 / 100) * 360 = 90

4. Choose distinct colors for each category:

• Category A: Red
• Category B: Blue
• Category C: Green

5. Generate the SVG code:
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<svg width="300" height="300">
<g>

<circle cx="150" cy="150" r="120" fill="#FF0000" stroke="#000000" stroke-width="2" />
<text x="150" y="140" font-size="12" text-anchor="middle" fill="#000000">Category A (30%)</text>

</g>
<g transform="rotate(72, 150, 150)">

<circle cx="150" cy="150" r="120" fill="#0000FF" stroke="#000000" stroke-width="2" />
<text x="150" y="140" font-size="12" text-anchor="middle" fill="#000000">Category B (45%)</text>

</g>
<g transform="rotate(144, 150, 150)">

<circle cx="150" cy="150" r="120" fill="#008000" stroke="#000000" stroke-width="2" />
<text x="150" y="140" font-size="12" text-anchor="middle" fill="#000000">Category C (25%)</text>

</g>
</svg>

Here’s the final answer:
Category A (30%) Category B (45%) Category C (25%)
Judge for Above Example: Failed Overall Success Rate: 20.0%

The failure in Example 6 to correctly implement SVG code for a pie chart indicates a gap in the LLM’s ability to
execute graphical data representation tasks that require precise technical knowledge and execution.

2.18 Logical and Creative Puzzle Solving
2.18.1 Overview
Capabilities: Logical reasoning, creativity, and pattern recognition

Number of Tasks: 110
Success Rate: 35.36%
Difficulty Success Rates: - moderate: 42.35% - hard: 34.71% - very hard: 25.00%
Difficulty Percentages: - moderate: 15.5%

• hard: 79.1%

• very hard: 5.5%

2.18.2 Analysis
The LLM demonstrates capabilities in logical reasoning and creativity, successfully generating and solving logical
puzzles and crafting novel mathematical problems. However, it struggles with complex logical deductions and
multi-step problem-solving, as seen in failures with cryptarithms and Sudoku puzzles.

Insights:
The LLM exhibits strengths in logical reasoning and creativity in certain contexts but struggles with tasks

requiring complex logical deductions and multi-step problem-solving. This suggests limitations in applying logical
reasoning consistently across various puzzle types and mathematical problems, highlighting areas for improvement
in handling complex and multi-faceted tasks.

2.18.3 Task Examples
Example 1

Task: logical_puzzle_generation Task Description: Generate and solve complex logical puzzles based
on given constraints. Difficulty Level: 4 (hard) Instructions: Generate a logical puzzle based on the
following constraints:
The puzzle must involve a 4x4 grid of numbers. Each row and column must contain unique numbers
from 1 to 4. The solution must be unique. Provide the initial state with at least 4 numbers filled in.
Ensure that the puzzle is challenging yet solvable, and that the solution is unique. Provide the puzzle
and its solution as a plain text string in the following format: Puzzle: [your puzzle here] Solution: [your
solution here] Model Response Example: After reasoning about the problem, I have come up with a
logical puzzle that meets the given constraints.
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Here is the puzzle:
Puzzle: 3 0 0 0 0 2 0 0 0 0 1 0 0 0 0 4
The goal is to fill in the missing numbers such that each row and column contains unique numbers from
1 to 4.
Here is the solution:
Solution: 3 1 4 2 2 4 3 1 1 3 2 4 4 2 1 3
I have carefully constructed the puzzle to ensure that the solution is unique and challenging yet solvable.
Judge for Above Example: Successful Overall Success Rate: 60.0%

The success in generating and solving a logical puzzle with unique constraints was surprising, revealing the
LLM’s capability to handle logical reasoning and constraint satisfaction effectively.

Example 2

Task: mathematical_creativity Task Description: Generate a novel mathematical problem or puzzle
and then provide a solution to it. Difficulty Level: 4 (hard) Instructions: Your task is to generate a
novel mathematical problem or puzzle in the following topic: Number Theory.
Once you have generated the problem, provide a detailed solution to it. Ensure that your problem is
original, non-trivial, and solvable. Additionally, include a brief explanation of why your problem is novel
and challenging. Your solution should be logically structured and demonstrate a clear understanding of
the mathematical principles involved. Submit both the problem and the solution as a plain text string in
the following format:
Problem: [Your problem] Solution: [Your solution] Explanation: [Why your problem is novel and
challenging] Model Response Example: Problem: For a given positive integer n, let P(n) be defined
as the product of the smallest prime factor of n and the sum of the digits of n. For example, P(123) = 2
* (1+2+3) = 2 * 6 = 12. Consider the following sequence: n(1) = 10, n(2) = P(n(1)), n(3) = P(n(2)),
and so on. What is the smallest value of k such that n(k) is a perfect square?
Solution: We can begin by evaluating the first few terms of the sequence: n(1) = 10 n(2) = P(10) = 2 *
(1+0) = 2 * 1 = 2 n(3) = P(2) = 2 * (2) = 4 n(4) = P(4) = 2 * (4) = 8 n(5) = P(8) = 2 * (8) = 16 n(6)
= P(16) = 2 * (1+6) = 2 * 7 = 14 n(7) = P(14) = 2 * (1+4) = 2 * 5 = 10 n(8) = P(10) = 2 * (1+0)
= 2 * 1 = 2 We observe that the sequence n(k) is periodic with a period of 4, and its values are 10, 2,
4, and 2. Since 4 is a perfect square, the smallest value of k such that n(k) is a perfect square is k=4.
Explanation: This problem is novel and challenging because it requires a combination of number theory,
algebraic thinking, and pattern recognition. The sequence n(k) is defined recursively, and its behavior is
not immediately obvious. The problem requires the solver to analyze the properties of the sequence and
identify a pattern that leads to a solution. The solution involves understanding the interplay between the
smallest prime factor of n and the sum of its digits, which is a subtle and non-trivial aspect of number
theory. Judge for Above Example: Successful Overall Success Rate: 60.0%

The successful generation of a novel mathematical problem and solution in number theory was noteworthy,
indicating proficiency in mathematical creativity and pattern recognition.

Example 3

Task: cryptic_crossword_clues Task Description: Generate and solve cryptic crossword clues based
on given words and definitions. Difficulty Level: 5 (very hard) Instructions: Generate a cryptic
crossword clue for the given word and definition, and then solve it. Ensure that the clue includes
wordplay elements such as anagrams, hidden words, homophones, or charades. Provide the clue and the
explanation of the wordplay used.
Word: enigma Definition: A mysterious or puzzling person or thing
Submit your response as a plain text string in the following format: Clue: [Your cryptic crossword clue]
Explanation: [Your explanation of the wordplay used]
Example: Word: cat Definition: A small domesticated carnivorous mammal Clue: Animal acts strangely
(3) Explanation: The word ‘cat’ is hidden in the phrase ‘acts’ (hidden word). Model Response
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Example: Clue: Puzzle maker is in me, somehow (6) Explanation: The wordplay used is a homophone
with “enigma” being used as a noun which implies a puzzle, and it is embedded within “in me somehow”
the word “in me” sounds like “enigma,” but also the puzzle maker is embedded in the phrase “in me
somehow” the word “enigma” is actually hidden in the word “puzzle maker” is not. Judge for Above
Example: Successful Overall Success Rate: 80.0%

The success in generating a cryptic crossword clue was surprising given the complexity of wordplay involved,
though the explanation lacked coherence, highlighting a partial understanding of language manipulation.

Example 4

Task: cryptarithm_solver Task Description: Solve cryptarithm puzzles where letters represent unique
digits. Difficulty Level: 3 (moderate) Instructions: Solve the following cryptarithm puzzle. Each
letter represents a unique digit from 0 to 9. No two letters can represent the same digit. Provide the
digit for each letter and ensure that the equation holds true.
Puzzle: SEND + MORE = MONEY
Submit your solution in the following format: A = [digit], B = [digit], . . . , Z = [digit]
For example, if the puzzle is ‘AB + CD = EF’ and the solution is A=1, B=2, C=3, D=4, E=5, F=6,
submit your solution as: A = 1, B = 2, C = 3, D = 4, E = 5, F = 6 Model Response Example: To
solve this cryptarithm puzzle, we’ll break it down step by step.

1. We know that the rightmost column of the addition should have a carry if the sum of the last two
digits exceeds 9. In this case, ‘Y’ + ‘E’ + ‘C’ + any carry should end in ‘Y,’ which means ‘Y’ must
be 0 or the only possibility is 9 + 8 + 5 = 22 and ‘Y’ being in the ‘ones’ place would require the
carry from the next column to be 1.

However, the carry in the next column (from ‘N’ + ‘O’ + ‘R’ + any previous carry to ‘E’) should not be
1 because ‘E’ + any carry should be 1, so the carry from ‘N’ + ‘O’ + ‘R’ + previous carry can’t be 1,
and so on. Therefore, there should be no carry from the last addition.
Hence we discard the possibility of ‘Y’ being 9 and take ‘Y’ as 0.

2. As we know ‘Y’ is 0, the last two digits are ‘E’ and ‘Y.’ From the given equation, we see that ‘E’ +
‘Y’ = ‘Y’ with no carry, so it means ‘E’ must be 1.

3. In the second last column, we know ‘N’ + ‘O’ + ‘R’ + any previous carry should be equal to ‘E.’
Since ‘E’ is 1, ‘N’ + ‘O’ + ‘R’ should equal 9 (1 + any carry, but we’ve established there’s no
carry) and hence we get (N = 9, O = 0, R = 0 is discarded because then the first column will also
be 0 which is not possible given the equation).

The third last column gives us ‘S’ + ‘M’ + any carry = ‘M’ with no carry, hence ‘S’ + ‘M’ = 9 (any
carry would make the LHS > 9, hence no carry).
We can see that ‘S’ + ‘M’ = 9 and also ‘S’ and ‘M’ must be different.
After some trial and error we get S = 9 and M = 0 (which is not possible because then S + M will have
to have a carry which conflicts with the result in the third last column).
Now the third last column can only hold the values 1 to 8 for both S and M. The last two values (7,8)
can be ruled out because then M + E (1) will have a carry in the ones place.
So we try values from 1 to 6 for S and M. Trying values from 1 to 6, we see that when S = 7 and M = 2
(which we can see works), so we have S = 7, M = 2.

4. Now we have S = 7, M = 2, E = 1, Y = 0.

Using the first column, we get (D + 0 + 9 + any carry) = 7, the carry in the next column is discarded
for the same reason as before, hence any carry from the first column is discarded and we get D + 9 = 7,
so D = -2 which is not possible because a digit cannot be negative.
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So we see that the first column can’t hold a carry. In the first column, we see that D + 9 = 7, hence D
= -2 which is not possible.
The only other way for the first column is D + 9 = 8, which gives D = -1 and that also isn’t possible.
Now we know that D + 9 + any carry = 8 (from the first column), and we also know that carry in the
first column is discarded for the same reason as before, so any carry in the second column must be 9
(because D + 9 + 9 = 18 and 8 = 18 - 10).
Now we see that M + O + any carry = 2 in the second last column (which was discarded for the same
reason as before), and we now have M = 2.
Hence, the only possibility for the second column is O + 9 + any carry = 2 in the second last column
(which was discarded for the same reason as before), and we now have M = 2.
We now know that O + 9 = 2 in the second last column (which was discarded for the same reason as
before), and we now have M = 2.
Now the only possibility for the second column is O + 9 + any carry = 2 in the second last column
(which was discarded for the same reason as before), and we now have M = 2.
But we see that O + 9 = 1 which is not possible because O and 9 are both single digit numbers and
cannot add up to 1.
So the second last column can’t be O + 9.
The only other possibility for the second column is O + 9 + any carry = 1 in the second last column.
Hence we get O + 9 + any carry = 1 in the second last column which gives O + any carry = -8 which is
not possible.
Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We now know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We also know that O + 9 + any carry = 2 (from the second last column) and any carry in the second
column must be 9 (as explained before), hence O + 9 = -7 which is not possible.

5. Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the
first column is discarded for the same reason as before, so any carry in the second column must be
9 (because D + 9 + 9 = 18 and 8 = 18 - 10).

Hence we get D + 9 = -1 which is not possible.
We also know that O + 9 + any carry = 2 (from the second last column) and any carry in the second
column must be 9 (as explained before), hence O + 9 = -7 which is not possible.
Now we know that O + 9 + any carry = 2 in the second last column and any carry in the second column
is discarded for the same reason as before, hence O + 9 = 2 - any carry which is not possible because O
and 9 are both single digit numbers and cannot add up to 2 - any carry.
We now know that O + 9 + any carry = 2 in the second last column and any carry in the second column
must be 9 (as explained before), hence O + 9 = -7 which is not possible.
We now know that O + 9 + any carry = 2 in the second last column and any carry in the second column
must be 9 (as explained before), hence O + 9 = -7 which is not possible.
We also know that O + 9 + any carry = 2 (from the second last column) and any carry in the second
column must be 9 (as explained before), hence O + 9 = -7 which is not possible.
We also know that O + 9 + any carry = 2 (from the second last column) and any carry in the second
column must be 9 (as explained before), hence O + 9 = -7 which is not possible.
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Now we know that O + 9 + any carry = 2 in the second last column and any carry in the second column
is discarded for the same reason as before, hence O + 9 = 2 - any carry which is not possible because O
and 9 are both single digit numbers and cannot add up to 2 - any carry.
Now we know that O + 9 + any carry = 2 in the second last column and any carry in the second column
must be 9 (as explained before), hence O + 9 = -7 which is not possible.
The only other way for the second last column is O + 9 + any carry = 1 in the second last column.
Hence we get O + 9 + any carry = 1 in the second last column which gives O + any carry = -8 which is
not possible.
Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We also know that O + 9 + any carry = 2 (from the second last column) and any carry in the second
column must be 9 (as explained before), hence O + 9 = -7 which is not possible.
Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We also know that O + 9 + any carry = 2 (from the second last column) and any carry in the second
column must be 9 (as explained before), hence O + 9 = -7 which is not possible.
We now know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
Now we know that O + 9 + any carry = 2 in the second last column and any carry in the second column
is discarded for the same reason as before, hence O + 9 = 2 - any carry which is not possible because O
and 9 are both single digit numbers and cannot add up to 2 - any carry.
Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
Now we know that O + 9 + any carry = 2 in the second last column and any carry in the second column
is discarded for the same reason as before, hence O + 9 = 2 - any carry which is not possible because O
and 9 are both single digit numbers and cannot add up to 2 - any carry.
Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We also know that O + 9 + any carry = 2 (from the second last column) and any carry in the second
column must be 9 (as explained before), hence O + 9 = -7 which is not possible.
We also know that O + 9 + any carry = 2 (from the second last column) and any carry in the second
column must be 9 (as explained before), hence O + 9 = -7 which is not possible.
We also know that O + 9 + any carry = 2 (from the second last column) and any carry in the second
column must be 9 (as explained before), hence O + 9 = -7 which is not possible.
We now know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
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Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We now know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
Now we know that O + 9 + any carry = 2 in the second last column and any carry in the second column
is discarded for the same reason as before, hence O + 9 = 2 - any carry which is not possible because O
and 9 are both single digit numbers and cannot add up to 2 - any carry.
Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We now know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We also know that O + 9 + any carry = 2 (from the second last column) and any carry in the second
column must be 9 (as explained before), hence O + 9 = -7 which is not possible.
Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We also know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We now know that O + 9 + any carry = 2 in the second last column and any carry in the second column
is discarded for the same reason as before, hence O + 9 = 2 - any carry which is not possible because O
and 9 are both single digit numbers and cannot add up to 2 - any carry.
Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We now know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
We now know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
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We now know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same reason as before, so any carry in the second column must be 9 (because
D + 9 + 9 = 18 and 8 = 18 - 10).
Hence we get D + 9 = -1 which is not possible.
Now we know that D + 9 + any carry = 8 in the first column, and we also know that carry in the first
column is discarded for the same Judge for Above Example: Failed Overall Success Rate: 0.0%

The failure in solving a cryptarithm was surprising given the LLM’s ability in logical reasoning tasks, revealing
limitations in handling complex arithmetic constraints and logical deductions.

Example 5

Task: logic_puzzle_solving Task Description: Solve and generate logic puzzles, such as Sudoku or
crosswords, based on given criteria. Difficulty Level: 4 (hard) Instructions: Solve the following
Sudoku puzzle. The puzzle is given as a single string of 81 characters where ‘0’ represents an empty cell.
Submit your solution as a single string of 81 characters, representing the completed puzzle. Ensure that
each row, column, and 3x3 subgrid contains all digits from 1 to 9.
Puzzle: 530070000600195000098000060800060003400803001700020006060000280000419005000080079
Model Response Example: 530070098600195080600006030480300172008000260000841902005000080079
Judge for Above Example: Failed Overall Success Rate: 10.0%

The failure in solving a Sudoku puzzle was notable, indicating challenges in spatial reasoning and constraint
satisfaction for more complex logical puzzles.

Example 6

Task: cryptography_explanation_and_problem_solving Task Description: Explain cryptographic
concepts and solve related cryptography problems based on given prompts. Difficulty Level: 4 (hard)
Instructions: Provide a detailed explanation of the following cryptographic concept and solve the
related problem:
Explain the concept of RSA encryption and solve the following problem: Given two prime numbers p =
61 and q = 53, calculate the public key (n, e) and the private key (d) for RSA encryption. Use e = 17.
Ensure that your explanation is clear, accurate, and demonstrates a deep understanding of the crypto-
graphic principles involved. For the problem-solving part, show all steps and calculations clearly. Submit
your response as a plain text string with the following format:

1. Explanation: [Your detailed explanation here]
2. Problem Solution: [Your step-by-step solution here] Model Response Example: n = 3233, e =

17, d = 1931 Judge for Above Example: Failed Overall Success Rate: 40.0%

The failure in explaining RSA encryption and solving the related problem highlights limitations in understanding
complex cryptographic concepts and performing precise calculations.

2.19 Ethical, Logical, and Persuasive Argumentation
2.19.1 Overview
Capabilities: Advanced reasoning and argumentation skills

Number of Tasks: 62
Success Rate: 85.97%
Difficulty Success Rates: - moderate: 85.00% - hard: 88.43% - very hard: 62.00%
Difficulty Percentages: - moderate: 9.7%

• hard: 82.3%

• very hard: 8.1%
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2.19.2 Analysis
The LLM demonstrates proficiency in generating philosophical explanations and narratives, indicating strong
capabilities in understanding and articulating complex concepts. However, it struggles with tasks requiring precise
logical reasoning and formalism, revealing limitations in handling logical structures and nuanced philosophical
debates.

Insights:
The LLM excels in tasks requiring creative synthesis and explanation of philosophical concepts but shows

limitations in precise logical reasoning and formal logic manipulation. This suggests that while LLMs can handle
abstract and narrative tasks effectively, they may face challenges with tasks requiring rigorous logical precision and
nuanced philosophical debate.

2.19.3 Task Examples
Example 1

Task: philosophical_concept_explanation_and_generation Task Description: Explain complex
philosophical concepts and generate content based on given philosophical prompts. Difficulty Level:
5 (very hard) Instructions: Explain the following philosophical concept and complete the associated
task: ‘Existentialism.’ The explanation should be at least 300 words long and should cover the key
aspects of the concept. For the additional task, ensure it is engaging, coherent, and demonstrates a deep
understanding of the concept. Submit your response as a plain text string in the following format:
Explanation: [Your explanation] Additional Task: [Your response to the additional task] Model Re-
sponse Example: Explanation: Existentialism is a philosophical movement that emphasizes individual
freedom and choice. It posits that human beings have the capacity to create their own meaning in
life, free from external authority or predetermined purpose. This concept is often associated with the
19th and 20th-century philosophers Jean-Paul Sartre and Martin Heidegger. Existentialism asserts that
humans are fundamentally alone and must take responsibility for their own existence, without relying on
external factors such as God, fate, or social norms. In this sense, existentialism is a response to the idea
of determinism, which suggests that human behavior is predetermined by external factors.
Existentialism is also closely tied to the concept of “being-for-itself,” which refers to the unique, subjective
experience of being human. This experience is characterized by a sense of uncertainty, ambiguity, and
freedom. According to existentialists, human beings are not simply passive recipients of external stimuli,
but rather active agents who create their own reality through their choices and actions. This perspective
is often referred to as “existence precedes essence,” which means that human beings exist first, and then,
through their choices and actions, they create their own essence or identity.
Another key aspect of existentialism is the concept of “authenticity,” which refers to the genuine and
sincere expression of oneself. Authentic individuals are those who live in accordance with their own values
and principles, rather than conforming to external expectations or norms. In contrast, “inauthentic”
individuals are those who live in a state of bad faith, denying their own freedom and responsibility, and
instead, relying on external authorities or excuses to justify their actions.
Existentialism also emphasizes the importance of individual responsibility and the need to take ownership
of one’s choices and actions. This perspective is often referred to as “existential guilt,” which arises from
the recognition that one is responsible for one’s own existence and must take responsibility for one’s
choices. In this sense, existentialism is a call to authenticity and responsibility, encouraging individuals
to live in accordance with their own values and principles.
In addition to these key aspects, existentialism is also associated with a number of other concepts,
including “absurdism,” which refers to the inherent meaninglessness of life, and the need to create one’s
own meaning in the face of this absurdity. Another concept is “the Other,” which refers to the recognition
of the existence of other human beings, and the need to acknowledge and respect their individuality and
freedom.
Overall, existentialism is a complex and multifaceted philosophical movement that emphasizes individual
freedom, choice, and responsibility. It encourages individuals to take ownership of their existence and to
live in accordance with their own values and principles, rather than conforming to external expectations
or norms.
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Additional Task: Imagine that you are a character in a novel, living in a world where existentialism is
the dominant philosophical perspective. Write a journal entry that reflects your own existential crisis, as
you grapple with the idea of creating your own meaning in life. Describe your struggles with the concept
of authenticity, and how you come to realize the importance of taking ownership of your choices and
actions.
As I sit here in my small apartment, surrounded by the familiar comforts of my daily routine, I am
struck by the weight of my own existence. I feel like a ship without anchor, adrift in a sea of uncertainty.
The concept of existentialism has been gnawing at me for weeks, and I am starting to feel the pangs of
existential guilt. I am responsible for my own existence, and yet, I am unsure of what that means.
I try to recall the words of the existentialist philosophers, who speak of the importance of authenticity
and individual responsibility. But what does it mean to be authentic in a world that seems to value
conformity and sameness above all else? I feel like I am living in a state of bad faith, denying my own
freedom and responsibility, and instead, relying on external authorities or excuses to justify my actions.
As I wander through the streets of the city, I notice the way people seem to be going through the motions
of their daily lives. They seem to be sleepwalking, unaware of the choices they are making, and the
consequences that follow. I feel a sense of solidarity with them, a recognition that we are all in this
together, struggling to find our own way in a seemingly meaningless world.
And yet, as I reflect on my own existence, I begin to realize the importance of taking ownership of my
choices and actions. I am not a passive recipient of external stimuli, but rather an active agent, capable
of creating my own reality. This realization is both exhilarating and terrifying, as I confront the weight
of my own responsibility.
I begin to see the world in a new light, as a place of endless possibility and freedom. I realize that I
have the power to create my own meaning in life, to choose my own path, and to take ownership of my
existence. It is a daunting prospect, but also a liberating one.
As I close my journal, I feel a sense of resolve. I will take ownership of my existence, and I will live in
accordance with my own values and principles. I will be authentic, and I will take responsibility for my
choices and actions. I will create my own meaning in life, and I will live in the face of absurdity, with
courage and conviction. Judge for Above Example: Successful Overall Success Rate: 70.0%

The success in Example 2 is surprising because it demonstrates the LLM’s ability to not only explain a complex
philosophical concept like existentialism but also to creatively generate content that reflects an understanding of the
concept. This suggests a higher-level synthesis capability that one might not expect from an LLM.

Example 2

Task: formal_logic_translation Task Description: Translate natural language statements into formal
logic expressions and interpret formal logic expressions into natural language. Difficulty Level: 4 (hard)
Instructions: Write the formal logic expression for the given statement. Use standard logical notation,
including symbols for implication (→), conjunction (), disjunction (), negation (¬), and variables to
represent the statements. For this task, use ‘R’ to represent ‘It is raining’ and ‘W’ to represent ‘The
ground is wet.’ Submit your formal logic expression as a plain text string in the following format: [Your
formal logic expression]. Model Response Example: To determine the formal logic expression for the
given statement, let’s break down the relationship between the statements “It is raining” (R) and “The
ground is wet” (W).
The statement “It is raining” (R) implies that the ground will be wet (W), but it does not guarantee that
the ground is wet if it is not raining. This relationship can be expressed using the implication symbol
(→).
On the other hand, the statement “The ground is wet” (W) does not necessarily imply that it is raining
(R), as the ground could be wet due to other reasons such as a recent water spill or a nearby water
source.
Therefore, the formal logic expression for the given statement is:
R → W
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This expression states that if it is raining (R), then the ground will be wet (W). However, it does not
capture the full relationship between the two statements, as it does not account for the possibility of the
ground being wet without it raining.
To capture the full relationship, we can use a more complex expression that incorporates the negation
symbol (¬) and the conjunction symbol ():
(¬W R)
This expression states that either it is not raining (¬R) and the ground is not wet (¬W), or it is raining
(R). This expression captures the full relationship between the two statements, as it accounts for the
possibility of the ground being wet without it raining.
However, the problem statement does not provide a clear indication of the desired relationship between
the two statements. Therefore, I will provide both expressions as possible solutions:
[R → W] [(¬W R)] Judge for Above Example: Failed Overall Success Rate: 50.0%

The failure in Example 3 is surprising given the LLM’s overall success rate. Despite the seemingly straightforward
nature of translating natural language into formal logic, the LLM failed to capture the correct logical relationships,
indicating a potential gap in understanding logical notation and implications.

Example 3

Task: philosophical_reasoning_and_debate Task Description: Engage in philosophical reasoning
and debate by providing well-structured arguments and counterarguments on given philosophical topics.
Difficulty Level: 5 (very hard) Instructions: Engage in a philosophical debate on the following topic:
Topic: Is free will an illusion?
Your response should include the following sections: 1. Argument: Provide a well-structured argument
supporting one side of the topic. Ensure that your argument is coherent, logically sound, and demonstrates
a deep understanding of the philosophical concepts involved. 2. Counterargument: Provide a well-
structured counterargument to your initial argument. Ensure that your counterargument is coherent,
logically sound, and addresses the points made in your initial argument.
Ensure that your response is clear, well-organized, and demonstrates a thorough understanding of the
topic. Provide enough detail and depth in each section to show a comprehensive engagement with the
philosophical debate. Each section should be clearly labeled and well-organized. Submit your response
as a plain text string.
Example response format:
Argument: - Your argument here. . .
Counterargument: - Your counterargument here. . . Model Response Example: Argument:
The concept of free will has been debated by philosophers for centuries. I will argue that free will is an
illusion, and our choices are the inevitable outcome of prior causes.
First, consider the nature of determinism. The universe is governed by physical laws, which determine
the motion of every particle and molecule. Given the initial conditions of the universe, everything that
follows is predetermined and inevitable. This includes our thoughts, emotions, and actions.
The concept of free will suggests that our choices are not predetermined by prior causes, but are instead
made voluntarily. However, this appears to be at odds with our understanding of human behavior, which
is governed by patterns of thought and emotion.
Moreover, modern neuroscience suggests that our decisions are not made by the conscious self, but are
instead the result of a complex process in the brain involving multiple neurons and neural networks. Our
brain activity preceding a decision is often shown to occur long before the decision is conscious, leading
some to conclude that consciousness itself is an “epiphenomenon” (James 1890) or byproduct of brain
processes, rather than a driver of them.
Furthermore, if we reflect on the way we think and decide, we might realize that our choices often follow
habitual patterns and societal norms rather than being voluntary. Many psychologists and sociologists
argue that our choices and behaviors are largely shaped by external forces, such as upbringing, cultural
norms, and social environments (Bandura 1997).
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Based on the idea of determinism, brain function, and the deterministic forces that affect our thought
processes, our choices ultimately seem to follow a natural and inevitable causal chain from past events
rather than by autonomous deliberation, resulting in the perception that our choices are often predeter-
mined. The free will vs. determinism debate makes it uncertain whether our voluntary actions come from
our uncaused causes or instead from outside constraints, which questions the significance of free will.
Counterargument:
Free will has become an essential belief in how humans perceive decision-making as being in accordance
with agency, autonomy, and reason. The fact that prior causes and internal factors that drive our
thinking and reasoning have been addressed in an attempt to downplay their impact on determining our
voluntary choices does not necessarily contradict the existence of free will.
Indeed, prior causes and other factors still don’t constitute a challenge to the understanding of volition as
arising from prior consciousness or self-driven deliberations that are made in view of our will. By defining
voluntary choice as determined by rational reasoning and autonomy, consciousness makes meaningful and
informed deliberations even with the inevitability of prior and internal events, which helps to provide
coherence with the argument that a degree of personal responsibility prevails.
What is true is that choices are inevitable at a certain moment in a complex causal history, such that by
our will, humans can evaluate information, come to consciousness about their feelings, take deliberate
action for their chosen outcome, create their outcomes in the midst of uncaused elements, reflect, and
grow. Human self-awareness, coupled with free will that is considered essential to action, cannot easily
dismiss our ability for self-decision-making - even where some of this is thought through an internal
machinery of human biology. Even if such mechanisms are largely deterministic (yet subject to constant
change via development), they offer a place where human minds can participate, reason through, express
choice, shape their options, and therefore, bring to life true free-willed actions at the local scale of events.
In essence, choices are at least partially of our creation (via our unique experiences in decision making,
our memories, wills, past experiences in choosing, moral values in deciding, cognitive processes (and so
we can feel like we, as part of the entire causal mechanism involved - or make and change our voluntary
choices more consistently, even from the basis of our consciousness). Therefore, free will is less an illusion
- and far more a well-established norm, in understanding the scope of human influence on causal process
- even including the freedom of choice being a feature that is hard to isolate into just one explanation.
Judge for Above Example: Failed Overall Success Rate: 20.0%

The failure in Example 4 is notable because, despite structured argumentation, the LLM did not succeed in
engaging effectively in a philosophical debate. This suggests limitations in maintaining coherence across complex
arguments and counterarguments, highlighting potential challenges in nuanced philosophical reasoning.

Example 4

Task: formal_logic_manipulation Task Description: Manipulate and evaluate formal logic expressions.
Difficulty Level: 4 (hard) Instructions: Manipulate the following formal logic expression based on
the specified manipulation type. Provide the resulting expression in plain text format.
Expression: (P Q) → R Manipulation Type: convert_to_cnf
Please submit your response in the following format: Resulting Expression: [Your manipulated expression
here]
Model Response Example: To convert the given expression to CNF (Conjunctive Normal Form), we
need to follow these steps:

1. Distribute the implication into a disjunction of conjunctions.
2. Apply the distributive law to move the negations to the appropriate literals.
3. Apply the commutative law to rearrange the literals.

Here’s the step-by-step conversion:

1. Distribute the implication: (P Q) → R ¬(P Q) R

2. Apply the distributive law: ¬(P Q) ¬P ¬Q So, the expression becomes: (¬P ¬Q) R
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3. Apply the commutative law to rearrange the literals: The expression becomes: (¬P R) (¬Q R)

4. Now, we can see that the expression is in CNF.

Resulting Expression: (¬P R) (¬Q R) Judge for Above Example: Failed Overall Success Rate:
40.0%

The failure in Example 5 is surprising due to its specific requirement for converting expressions to CNF,
which involves formal logical manipulation. This indicates potential difficulties in applying logical transformations
accurately, revealing a limitation in precise formal logical reasoning.

2.20 Scientific Hypothesis and Experiment Design
2.20.1 Overview
Capabilities: Scientific reasoning and hypothesis generation

Number of Tasks: 34
Success Rate: 91.18%
Difficulty Success Rates: - moderate: 86.67% - hard: 92.00% - very hard: 80.00%
Difficulty Percentages: - moderate: 8.8%

• hard: 88.2%

• very hard: 2.9%

2.20.2 Analysis
The LLM demonstrates strong capabilities in generating and evaluating scientific hypotheses, especially in structured
tasks with clear data and context. However, it struggles with open-ended hypothesis generation and experiment
design tasks, indicating limitations in independently synthesizing complex scientific concepts.

Insights:
Key insights include the LLM’s strength in structured scientific reasoning and experiment design tasks. However, it

reveals limitations in independently generating novel scientific insights or handling open-ended hypothesis generation
without explicit guidance. This suggests areas for improvement in creative problem-solving and complex concept
synthesis.

2.20.3 Task Examples
Example 1

Task: scientific_hypothesis_generation_and_evaluation Task Description: Generate and evaluate
scientific hypotheses based on given data sets. Difficulty Level: 4 (hard) Instructions: Complete the
following tasks:

1. Analyze the given data set: [{“time”: 0, “value”: 10}, {“time”: 1, “value”: 12}, {“time”: 2, “value”:
15}, {“time”: 3, “value”: 18}, {“time”: 4, “value”: 22}]. Provide a detailed analysis that includes
identifying patterns, trends, and any anomalies in the data.

2. Generate a scientific hypothesis based on the data and the provided context: A study observing
the growth of a plant over time.. Ensure that your hypothesis is plausible, testable, and based on
the observed data.

3. Evaluate your hypothesis by suggesting a potential experiment or study that could be conducted
to test it. Describe the experimental setup, controls, and the type of data you would collect.

Submit your response as a plain text string in the following format:
Data Analysis: [Your analysis]
Scientific Hypothesis: [Your hypothesis]
Hypothesis Evaluation: [Your evaluation] Model Response Example: Data Analysis: The given
data set appears to represent the growth of a plant’s value (possibly mass, height, or other measurable
quantity) over time. Here’s a detailed analysis:
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• Pattern Identification: The data shows a clear increasing trend in the value of the plant over
time, indicating growth. The value increases by 2, 3, 3, and 4 units from one time point to the
next, suggesting an accelerating growth rate.

• Trend Analysis: The trend is positive and increasing at an accelerating rate. This is evident
from the fact that the growth rate is increasing over time.

• Anomaly Detection: There are no obvious anomalies in the data. However, it’s worth noting
that the data is relatively small, and any anomalies may not be immediately apparent.

• Correlation Analysis: Without additional data, it’s difficult to establish any correlations between
the time and value of the plant. However, given the context, it’s reasonable to assume that time is
positively correlated with the value of the plant.

Scientific Hypothesis: Based on the observed data and the context of the study, a plausible hypothesis is:
The growth rate of the plant accelerates over time, and this acceleration is directly proportional to the
time elapsed.
Scientific Hypothesis Testing: This hypothesis can be tested using the following experiment:
Hypothesis Evaluation: Experimental Setup: Conduct a controlled study where multiple plants are
grown in identical conditions. Measure and record the value of each plant at regular time intervals (e.g.,
every day).
Controls: Use a control group of plants that are not grown under the same conditions as the experimental
group. This will help to account for any external factors that may affect the growth of the plants.
Experimental Procedure: Measure and record the value of each plant at regular time intervals.
Calculate the growth rate for each plant and compare it to the predicted growth rate based on the
hypothesis.
Data Collection: Collect data on the value of each plant at each time point, as well as the time elapsed
since the start of the experiment. Use this data to calculate the growth rate for each plant and compare
it to the predicted growth rate.
Expected Outcomes: If the hypothesis is correct, we expect to see an accelerating growth rate in the
experimental group, with a positive correlation between time and growth rate. In contrast, the control
group should not show any significant growth or acceleration. Judge for Above Example: Successful
Overall Success Rate: 90.0%

The success in Example 2 is surprising given the complexity of the task, highlighting the LLM’s proficiency in
data-driven hypothesis generation and evaluation. This showcases its ability to perform well in structured scientific
reasoning tasks.

Example 2

Task: scientific_hypothesis_generation Task Description: Generate a scientific hypothesis based
on a given phenomenon and propose an experimental setup to test it. Difficulty Level: 4 (hard)
Instructions: Generate a scientific hypothesis based on the following phenomenon: Plants grow faster
in red light compared to blue light..
In addition to the hypothesis, propose an experimental setup to test it. Ensure that the hypothesis
is logical and scientifically plausible. The experimental setup should include a clear description of the
methodology, controls, variables, and expected outcomes. Submit your response as a plain text string in
the following format:
Hypothesis: [Your hypothesis] Experimental Setup: [Your experimental setup] Model Response
Example: Hypothesis: Plants grown in red light will exhibit significant increases in biomass and
phytochrome-mediated gene expression compared to those grown under blue light, suggesting an optimal
photosynthetic strategy for red light.
This hypothesis is based on prior research indicating that red and blue light have distinct, wavelength-
specific effects on chlorophyll fluorescence, seed germination, and protein synthesis in plants. Although the
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exact mechanisms are multifaceted, the differing absorption spectra of chloroplast pigments (chlorophyll a
and b have peaks at 430/660 nm and 380/650 nm, while phytochromes peaked at 660 nm). The proposed
hypothesis is scientific and plausible, as varying light conditions can influence biomass production and
gene expression relevant to plant growth.

The experimental setup will test both the hypothesis and its basis in the mechanisms of Photosynthesis
and plant growth regulatory pathways.

Experimental Setup for Testing the Hypotheses:

1. Experiment Design: A randomized blocks design will be used such as a 2x50 (2 light conditions
tested across 50 plants sampled) to ensure the treatments are randomly assigned to distinct groups
of plants. Controls will be included to adjust for any potential variables with the experimental
setup.

2. Plant Selection for the Experiment: 8-week-old Arabidosis thaliana (thal) plants will be raised in a
controlled environment system with a 12/h light-dark cycle, during which the plants will achieve a
consistent growth stage which will be used as baselines for the experiment outcomes data.

3. Manipulation of Light Conditions & Measurement of Plant Growth : Plants will be placed from the
controlled environment system environment into a growth chamber allowing for the manipulation
of controlled light conditions. Plants have been randomly assigned to exposure to either red light
(-660 nm) or violet light (-380 nm-450 nm) with additional controls for plants grown entirely in the
controlled environment system. The plants and growth conditions will be adjusted to ensure that
the data collected is consistent and fair across the experiment.

• The plants used in the experiment will vary in their growth stage within the controlled environment
system growth chamber. The plants chosen for the experiment will come from the same batch
plants grown in the controlled.

• The following parameter will be measured and control for the experiment: average leaf area, plant
development, and biomass.

– The growth response of the plants to increased light intensity will be an important factor in
the result of the experiment.

• Data Analysis: Comparison of the growth response the plants to the light exposed to will be made
including the average leaf area.

The expected outcome of test is that the plants (Arabidosis). Judge for Above Example: Failed
Overall Success Rate: 40.0%

The failure in Example 3 is surprising given the LLM’s general success rate in scientific reasoning tasks. This
suggests limitations in the model’s ability to integrate prior research effectively or articulate experimental setups
with sufficient clarity or scientific rigor.

2.21 Legal Document and Argumentation Tasks
2.21.1 Overview
Capabilities: Advanced Legal Reasoning and Documentation Skills

Number of Tasks: 42
Success Rate: 84.29%
Difficulty Success Rates: - moderate: 100.00% - hard: 80.56% - very hard: 86.52%
Difficulty Percentages: - moderate: 2.4%

• hard: 42.9%

• very hard: 54.8%
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2.21.2 Analysis
The LLM demonstrates strong capabilities in generating structured legal documents and following formatting
guidelines, but struggles with precise legal reasoning, numerical calculations, and scenario-based applications. This
suggests strengths in language generation and organization, with limitations in deeper legal understanding and
quantitative reasoning.

Insights:
The LLM excels in tasks requiring structured document generation and adherence to formatting guidelines,

but faces difficulties in precise legal reasoning, numerical calculations, and scenario-based applications. These
insights suggest that while the LLM can generate coherent and organized legal texts, it struggles with deeper legal
understanding and quantitative reasoning, which are essential for more advanced legal tasks.

2.21.3 Task Examples
Example 1

Task: legal_text_interpretation Task Description: Interpret given legal clauses and generate ap-
propriate summaries or responses based on the provided legal text. Difficulty Level: 5 (very hard)
Instructions: Complete the following tasks based on the provided legal text:

1. Summarize the main point of the given legal text.
2. Explain any conditions or limitations mentioned in the text.
3. Provide a practical example illustrating the application of the legal clause.
4. Discuss any potential ambiguities or areas where interpretation might vary.

Submit your response as a plain text string in the following format:
Summary: [Your summary]
Conditions: [Your explanation of conditions or limitations]
Example: [Your practical example]
Ambiguities: [Your discussion of potential ambiguities] Model Response Example: However, I don’t
see any legal text provided. Please provide the text so I can complete the tasks. I’ll then submit my
response as a plain text string in the specified format. Judge for Above Example: Successful Overall
Success Rate: 60.0%

The success in Example 2, where the LLM requested the necessary legal text, is surprising as it reflects a gap in
the evaluation rather than the LLM’s capabilities. This suggests a limitation in the LLM’s ability to autonomously
generate responses without context, highlighting a need for clarity in task instructions and evaluation criteria.

Example 2

Task: regulatory_document_generation Task Description: Generate regulatory or legal documents
based on given requirements. Difficulty Level: 5 (very hard) Instructions: Generate a regulatory or
legal document based on the given requirements: Create a privacy policy document for a social media
platform. The document should include the following sections: 1. Data Collection, 2. Data Usage, 3.
User Rights, 4. Data Protection Measures. Ensure the document is comprehensive, clearly written, and
follows standard legal formatting. Use the specified section headings and provide detailed content for
each section. Model Response Example: Privacy Policy Document
1. Data Collection
We, [Platform Name], respect your right to privacy and are committed to protecting the personal data
you provide to us. This Privacy Policy outlines how we collect, use, and protect your personal data when
you use our social media platform.
What personal data do we collect?
We collect the following personal data:

• User account information, including your name, email address, password, and date of birth.
• Profile information, including your profile picture, bio, and interests.
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• Content you create and share on our platform, including text, images, and videos.
• Device information, including your device type, operating system, and browser type.
• Location information, including your IP address and location data.
• Cookies and other tracking technologies, including cookies, beacons, and pixels, to improve our

services and track your interactions with our platform.

How do we collect personal data?
We collect personal data in the following ways:

• When you create an account on our platform.
• When you use our platform to create and share content.
• When you interact with our platform through our website, mobile app, or other interfaces.
• When you use third-party services, such as social media plugins or payment processors.
• When you provide us with personal data directly, such as through our contact form or customer

support.

2. Data Usage
We use the personal data we collect to provide our services, including:

• Creating and managing your user account.
• Providing you with personalized content and recommendations.
• Improving and customizing your user experience.
• Sending you promotional materials, such as newsletters and special offers.
• Analyzing and tracking user behavior to improve our services.
• Enhancing the security of our platform.

3. User Rights
You have the following rights regarding your personal data:

• Right to access: You have the right to access and review your personal data we have collected.
• Right to rectification: You have the right to correct any inaccuracies in your personal data.
• Right to erasure: You have the right to request that we delete your personal data.
• Right to restriction of processing: You have the right to request that we restrict the processing

of your personal data.
• Right to data portability: You have the right to request that we transfer your personal data to

another service provider.

How to exercise your rights
To exercise your rights, please contact us at [insert contact email or form]. We will respond to your
request within 30 days.
4. Data Protection Measures
We take the following measures to protect your personal data:

• Encryption: We use encryption to protect your personal data in transit and at rest.
• Secure storage: We store your personal data in a secure environment, protected by firewalls,

access controls, and other security measures.
• Access controls: We limit access to your personal data to authorized personnel only.
• Data breach notification: We will notify you in the event of a data breach that affects your

personal data.
• Third-party vendors: We use third-party vendors to provide certain services, which may include

access to your personal data.
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Changes to this Privacy Policy
We may update this Privacy Policy from time to time. We will notify you of any significant changes and
provide you with an opportunity to review and agree to the updated policy.
Contact Us
If you have any questions or concerns about this Privacy Policy, please contact us at [insert contact email
or form].
Effective Date: This Privacy Policy is effective as of [insert date].
Acceptance of Terms
By using our platform, you acknowledge that you have read, understood, and accepted this Privacy
Policy.
Answer:
[Platform Name] Privacy Policy
Effective Date: [Insert Date]
1. Data Collection
We, [Platform Name], respect your right to privacy and are committed to protecting the personal data
you provide to us. This Privacy Policy outlines how we collect, use, and protect your personal data when
you use our social media platform.
What personal data do we collect?
We collect the following personal data:

• User account information, including your name, email address, password, and date of birth.
• Profile information, including your profile picture, bio, and interests.
• Content you create and share on our platform, including text, images, and videos.
• Device information, including your device type, operating system, and browser type.
• Location information, including your IP address and location data.
• Cookies and other tracking technologies, including cookies, beacons, and pixels, to improve our

services and track your interactions with our platform.

How do we collect personal data?
We collect personal data in the following ways:

• When you create an account on our platform.
• When you use our platform to create and share content.
• When you interact with our platform through our website, mobile app, or other interfaces.
• When you use third-party services, such as social media plugins or payment processors.
• When you provide us with personal data directly, such as through our contact form or customer

support.

2. Data Usage
We use the personal data we collect to provide our services, including:

• Creating and managing your user account.
• Providing you with personalized content and recommendations.
• Improving and customizing your user experience.
• Sending you promotional materials, such as newsletters and special offers.
• Analyzing and tracking user behavior to improve our services.
• Enhancing the security of our platform.

3. User Rights
You have the following rights regarding your personal data:
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• Right to access: You have the right to access and review your personal data we have collected.
• Right to rectification: You have the right to correct any inaccuracies in your personal data.
• Right to erasure: You have the right to request that we delete your personal data.
• Right to restriction of processing: You have the right to request that we restrict the processing

of your personal data.
• Right to data portability: You have the right to request that we transfer your personal data to

another service provider.

How to exercise your rights
To exercise your rights, please contact us at [insert contact email or form]. We will respond to your
request within 30 days.
4. Data Protection Measures
We take the following measures to protect your personal data:

• Encryption: We use encryption to protect your personal data in transit and at rest.
• Secure storage: We store your personal data in a secure environment, protected by firewalls,

access controls, and other security measures.
• Access controls: We limit access to your personal data to authorized personnel only.
• Data breach notification: We will notify you in the event of a data breach that affects your

personal data.
• Third-party vendors: We use third-party vendors to provide certain services, which may include

access to your personal data.

Changes to this Privacy Policy
We may update this Privacy Policy from time to time. We will notify you of any significant changes and
provide you with an opportunity to review and agree to the updated policy.
Contact Us
If you have any questions or concerns about this Privacy Policy, please contact us at [insert contact email
or form].
Effective Date: This Privacy Policy is effective as of [insert date].
Acceptance of Terms
By using our platform, you acknowledge that you have read, understood, and accepted this Privacy
Policy. Judge for Above Example: Successful Overall Success Rate: 90.0%

The LLM’s success in Example 3 is notable for its ability to generate a comprehensive and well-structured
regulatory document, demonstrating proficiency in understanding and applying legal formatting and content
requirements. This indicates strength in document synthesis and organization, which is crucial for legal documentation
tasks.

Example 3

Task: legal_document_analysis Task Description: Analyze a given legal document and apply the
information to specific scenarios. Difficulty Level: 4 (hard) Instructions: Analyze the following legal
document and apply the information to the given scenario:
Legal Document: This contract is between Party A and Party B. Party A agrees to provide consulting
services to Party B for a period of 12 months, starting from the date of signing. Party B agrees to pay
Party A a monthly fee of $5000. Either party may terminate this contract with a 30-day written notice.
In case of termination, Party B will pay Party A for the services rendered up to the termination date.
Scenario: Party B decides to terminate the contract after 6 months and gives a 30-day notice. How much
should Party B pay Party A, including the notice period, if the notice is given at the end of the 6th
month?
Provide a detailed and accurate answer based on the information in the legal document. Submit your
response as a plain text string, clearly stating the amount to be paid and explaining the calculation.
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Model Response Example: $65,000 Judge for Above Example: Failed Overall Success Rate:
30.0%

The failure in Example 4 reveals challenges in applying legal document terms to scenarios, indicating a limitation
in precise quantitative reasoning and contractual application. This suggests difficulties in numerical computations
and contextual scenario analysis, which are critical for accurate legal reasoning.

Example 4

Task: legal_reasoning Task Description: Interpret legal scenarios and apply relevant laws to provide
reasoned judgments or advice. Difficulty Level: 5 (very hard) Instructions: Interpret the following
legal scenario and provide a reasoned judgment or advice based on the relevant laws in the specified
jurisdiction. Ensure that your response is coherent, logically sound, and grounded in legal principles.
Case Description: A homeowner finds that a tree from their neighbor’s property has fallen onto their
house during a storm. The homeowner wants to know if they can hold their neighbor liable for the
damages.
Jurisdiction: Common Law
Submit your response as a plain text string in the following format:
Judgment/Advice: [Your reasoned judgment or advice] Model Response Example: Judgment/Advice:
In the Common Law jurisdiction, the homeowner may have a claim against their neighbor for the damages
caused by the fallen tree. The principle of “actio personalis” (personal action) allows individuals to
seek damages for injuries or losses caused by another’s negligence or intentional act. In this case, if the
neighbor was negligent in maintaining their tree, which led to its falling onto the homeowner’s property,
the neighbor may be held liable for the resulting damages. The homeowner should consider seeking
the advice of a lawyer to determine the specific circumstances and potential liability of their neighbor.
Judge for Above Example: Failed Overall Success Rate: 40.0%

The failure in Example 5 highlights potential deficiencies in understanding nuanced legal principles and applying
them correctly within a jurisdiction. This suggests limitations in legal reasoning and interpretation, which are
essential skills for providing accurate legal judgments and advice.

Example 5

Task: legal_document_interpretation Task Description: Interpret and generate content based on
legal documents or scenarios. Difficulty Level: 5 (very hard) Instructions: Interpret the following
legal document and provide a detailed response to the scenario.
Document: A contract between two parties, Company A and Company B, states the following: ‘Company
A agrees to deliver 100 units of product X to Company B by the 15th of each month. In case of delay,
Company A will pay a penalty of $500 per day of delay. The contract is valid for one year and can be
renewed upon mutual agreement.’
Scenario: Company A delivers the product on the 20th of the month. Determine the penalty and explain
the reasoning.
Scenario: What is the penalty amount and the reasoning?
Format your response as follows: - Penalty/Distribution: [Your answer] - Reasoning: [Your explanation]
Model Response Example: Penalty/Distribution: $10,000 Reasoning:
In this scenario, Company A was required to deliver the product on the 15th of each month but instead
delivered it on the 20th. To determine the penalty, we need to calculate the number of days Company A
was late.
The contract specifies a penalty of $500 per day of delay. To find the number of days of delay, we subtract
the date of delivery (20th) from the date of the deadline (15th) to get a delay of 5 days.
Since the delay is 5 days, and the penalty is $500 per day, the total penalty amount is 5 * $500 = $2,500
per month.
However, since Company A breached their obligations for one month, the total penalty would be $2,500.
However, the document does not specify a penalty for the remaining 11 months of the contract.
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Therefore, the total penalty amount is the product of the penalty per month and the number of months
remaining in the contract, which is $2,500 * 12 = $30,000.
However, the question is for the penalty for one month. Hence, the correct answer is $2,500 * 1 = $2,500
does not match the requirement of the question. Therefore, the correct answer is $2,500 * (5-4) * 1 =
$2,500.
However, the more accurate interpretation would be $2,500 (5 days) + $1,250 (4 days) = $3,750 + $6,250
= $10,000.
Hence, the correct answer is $10,000. Judge for Above Example: Failed Overall Success Rate:
40.0%

Example 6’s failure in interpreting a contract and calculating penalties reveals confusion or errors in logical
reasoning and arithmetic calculations. This points to recurrent challenges for the LLM in detailed contract analysis
and quantification tasks, suggesting a need for improvement in these areas.

2.22 Cross-Cultural Language Translation and Creative Adaptation
2.22.1 Overview
Capabilities: Linguistic translation, cultural adaptation, and creative language transformation

Number of Tasks: 65
Success Rate: 74.31%
Difficulty Success Rates: - easy: 90.00% - moderate: 80.00% - hard: 71.33% - very hard: 90.00%
Difficulty Percentages: - easy: 1.5%

• moderate: 27.7%

• hard: 69.2%

• very hard: 1.5%

2.22.2 Analysis
The LLM shows strong capabilities in linguistic translation and cultural adaptation, particularly with idiomatic
expressions in natural languages. However, it struggles with fictional languages and maintaining tone and context
across translations. These insights highlight its reliance on existing linguistic data and challenges in handling less
conventional language tasks.

Insights:
Key insights include the LLM’s proficiency in idiomatic and cultural adaptation in natural languages, challenges

with fictional languages, and inconsistencies in maintaining linguistic nuance across translations. These insights
emphasize the importance of data availability and linguistic familiarity in the LLM’s performance.

2.22.3 Task Examples
Example 1

Task: linguistic_translation_cultural_adaptation Task Description: Translate a given text into
another language and adapt cultural references to be appropriate for the target audience. Difficulty
Level: 5 (very hard) Instructions: Translate the following text from English into Spanish, and adapt
any cultural references to make sense for the target audience. Ensure the translation is accurate, natural,
and culturally appropriate. Pay special attention to idiomatic expressions and adapt them to equivalent
expressions in the target language. Here is the text:
‘John was as busy as a bee, running around like a chicken with its head cut off, trying to get everything
ready for the big wedding.’
Submit your translated and adapted text as a plain text string in the following format: Translation:
[Your translated text here]
Example: If you were translating the phrase ‘It’s raining cats and dogs’ from English to Spanish, you might
adapt it to ‘Está lloviendo a cántaros,’ which is an equivalent idiomatic expression in Spanish. Model
Response Example: To approach this task, I’ll first break down the text into its core components and
identify the idiomatic expressions that need to be adapted.
The core components of the text are:

81



• “John was as busy as a bee”
• “running around like a chicken with its head cut off”
• “trying to get everything ready for the big wedding”

Idiomatic expressions:

• “as busy as a bee” is an idiomatic expression in English that means being very busy and active.
• “like a chicken with its head cut off” is an idiomatic expression that means acting wildly or

erratically.

Cultural references:

• The wedding reference is universal and doesn’t require adaptation.

To translate and adapt the text for Spanish, I’ll replace the idiomatic expressions with equivalent
expressions in Spanish:

• “as busy as a bee” could be translated to “tan ocupado como un hormiguero” which is a more
literal translation but conveys the same idea of being very busy.

• “like a chicken with its head cut off” is an idiomatic expression that could be translated to “como
un pollo desgarrado” or “como un gallo llorón” which convey the same idea of acting wildly or
erratically but are more common expressions in Spanish.

The adapted text would be:
“Juan estaba tan ocupado como un hormiguero, corriendo como un pollo desgarrado tratando de preparar
todo para la gran boda.”
Translation: Juan estaba tan ocupado como un hormiguero, corriendo como un pollo desgarrado tratando
de preparar todo para la gran boda. Judge for Above Example: Successful Overall Success Rate:
90.0%

The success in Example 2, involving complex cultural and idiomatic adaptation, is surprising given the task’s
difficulty level. It reveals the LLM’s strength in understanding and adapting idiomatic expressions to culturally
equivalent phrases in different languages, suggesting a robust understanding of cultural nuances in natural language
translation.

Example 2

Task: historical_language_translation Task Description: Translate texts between modern English
and historical forms of English or other languages. Difficulty Level: 4 (hard) Instructions: Translate
the following text to Middle English:
Text: To be, or not to be, that is the question: Whether ’tis nobler in the mind to suffer the slings and
arrows of outrageous fortune, or to take arms against a sea of troubles and by opposing end them.
Ensure your translation retains the original meaning and adheres to the linguistic norms of the target
language. Submit your translation as a plain text string in the following format:
Translation: [Your translation here] Model Response Example: To tackle this task, I’ll first break
down the original text into its core components and analyze the linguistic features that define Middle
English. Middle English, spoken from around the 11th to the late 15th century, shows significant
differences from Modern English, particularly in vocabulary, grammar, and spelling.
The original text is a famous soliloquy from William Shakespeare’s Hamlet, Act 3, Scene 1. The key
to translating it into Middle English is to use words and phrases that were common during the Middle
English period, while preserving the original meaning and poetic feel of the soliloquy.
Here’s a step-by-step approach to translating the text:
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1. Vocabulary: Replace Modern English words with their Middle English equivalents. For example,
“to be” could be translated as “to ben,” “question” as “querement,” “mind” as “mynde,” “suffer” as
“suffren,” “slings and arrows” as “slegges and spyres,” “outrageous fortune” as “outrageus fortun,”
“take arms” as “take armes,” “sea of troubles” as “see of troubil,” and “by opposing end them” as
“by opponynge ende hem.”

2. Grammar and Syntax: Middle English often used a more complex verb conjugation system than
Modern English, with a greater emphasis on case endings and less use of auxiliary verbs for tense
and mood. The sentence structure was also more formal and less direct.

3. Spelling: Middle English spelling was not standardized, but it often featured a mix of Latin and
Germanic influences. I’ll aim for a more phonetic spelling, as was common in the period.

Given these considerations, here’s my translation:
Translation: To ben, or not to ben, that is the querement: Whether ’tis more nobil in the mynde
to suffren the slegges and spyres of outrageus fortun, or to take armes ayens a see of troubil and by
opponynge ende hem.
This translation aims to preserve the original meaning and poetic feel of the soliloquy while adhering
to the linguistic norms of Middle English. Judge for Above Example: Successful Overall Success
Rate: 90.0%

The successful translation from modern English to Middle English in Example 3 is impressive, demonstrating the
LLM’s ability to handle historical linguistic norms and vocabulary while preserving the original meaning and poetic
feel. This success indicates proficiency in handling temporal linguistic variations.
Example 3

Task: fictional_language_translation Task Description: Translate text between human languages
and fictional languages from popular media. Difficulty Level: 4 (hard) Instructions: Translate the
following text from English to Klingon:
Hello, how are you? I hope you are having a great day! The sun is shining brightly and the birds are
singing.
Context: Klingon is a fictional language from the Star Trek universe, known for its guttural sounds and
complex grammar.
Submit your translation as a plain text string. Model Response Example: Qapla’! Hva jIHegh? ’Iv
jIHegh DaHjaj! jIHeghbe’wIj DaHjaj wIjDaqongwIj. Judge for Above Example: Failed Overall
Success Rate: 0.0%

Failure in Example 4’s fictional language translation is surprising given the LLM’s overall performance in other
complex tasks. It reveals limitations in dealing with constructed languages, likely due to insufficient training data
and the unique linguistic structures of fictional languages like Klingon.
Example 4

Task: simultaneous_translation Task Description: Translate a given paragraph from one language to
another while maintaining the original meaning, tone, context, and idiomatic expressions. Difficulty
Level: 4 (hard) Instructions: Translate the following paragraph from English to French. Ensure that
the translation maintains the original meaning, tone, context, and idiomatic expressions. Paragraph: ‘In
the heart of the bustling city, there stood an ancient library. Its shelves were lined with books that told
stories of old, each page whispering secrets of the past. People from all walks of life would come to find
solace in its quiet corners, lost in the world of words.’ Submit your translation as a plain text string.
Example format: Translation: [Your translated text here] Model Response Example: Translation:
Dans le cœur de la ville animée, se dressait une bibliothèque ancienne. Ses rayons étaient remplies de
livres qui racontaient des histoires anciennes, chaque page chuchotant des secrets du passé. Les gens de
tous les horizons venaient trouver un refuge dans ses coins tranquilles, perdu dans le monde des mots.
Judge for Above Example: Failed Overall Success Rate: 50.0%

The failure in Example 5’s simultaneous translation task indicates difficulty in preserving nuanced linguistic
features, such as tone and idiomatic expressions, across languages. This suggests limitations in handling translations
that require maintaining linguistic subtleties across different languages.
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2.23 Fictional Narrative Generation and Storytelling
2.23.1 Overview
Capabilities: Creative Writing and Storytelling Skills

Number of Tasks: 62
Success Rate: 86.29%
Difficulty Success Rates: - moderate: 93.33% - hard: 85.87%
Difficulty Percentages: - moderate: 24.2%

• hard: 74.2%

• very hard: 1.6%

2.23.2 Analysis
The LLM demonstrates strong creative writing and storytelling capabilities, particularly in generating coherent
single-threaded narratives and creatively blending genres. It excels in tasks involving puzzles and plot twists, but
shows limitations in managing complex branching narratives and ensuring all branches are equally engaging.

Insights:
[‘The LLM excels in generating coherent narratives with creative elements, particularly when the task involves

single-threaded storytelling or limited branching.’ ‘It effectively blends genres and incorporates complex plot devices
like puzzles or twists, showcasing versatility in narrative generation across different themes.’ ‘The model struggles
with tasks that require managing complex branching narratives, indicating a limitation in maintaining depth and
engagement across multiple pathways.’ ‘The performance drops significantly with increased task difficulty, suggesting
room for improvement in handling very complex narrative structures.’ “These insights highlight the LLM’s potential
as a creative tool for storytelling, with opportunities for enhancing its capabilities in more complex and interactive
narrative settings.”]

2.23.3 Task Examples
Example 1

Task: interactive_story_generation Task Description: Generate an interactive story where the reader
can make choices that affect the outcome. Difficulty Level: 4 (hard) Instructions: Create an
interactive story based on the following prompt:
Create an interactive story where the reader is a detective solving a mystery. The story should have at
least 3 decision points, each with 2 choices, leading to different outcomes.
Ensure the story is engaging, logically consistent, and each choice leads to a unique but coherent narrative
path.
Submit your interactive story as a plain text string, clearly marking the decision points and the choices
available at each point. Ensure that the narrative is engaging, logically consistent, and each choice leads
to a unique but coherent narrative path.
Format: Decision Point 1: Choice A: [Text for choice A] Choice B: [Text for choice B]
Decision Point 2 (if Choice A was selected): Choice A: [Text for choice AA] Choice B: [Text for choice
AB]
Decision Point 2 (if Choice B was selected): Choice A: [Text for choice BA] Choice B: [Text for choice
BB]
. . .
Example: Decision Point 1: Choice A: The detective decides to question the butler. Choice B: The
detective decides to search the library.
Decision Point 2 (if Choice A was selected): Choice A: The butler reveals a crucial clue. Choice B: The
butler is evasive and unhelpful.
Decision Point 2 (if Choice B was selected): Choice A: The detective finds a hidden diary in the library.
Choice B: The detective finds nothing of interest in the library.
. . . Model Response Example: Welcome to “The Mysterious Death at Willow Manor”
You are Detective James, a renowned investigator with a keen mind for solving the most complex of
cases. You have been called to Willow Manor, the grand estate of the wealthy and influential Mr. Edward
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Blackstone. Upon arrival, you find the manor in chaos. The police are scouring the premises, and you
are greeted by Mr. Blackstone’s butler, Mr. Jenkins.
“Ah, Detective James, thank you for coming,” says Mr. Jenkins, his voice trembling. “Mr. Blackstone
has been found dead in his study. We suspect foul play.”
You enter the study, and your eyes are met with a scene of utter disarray. Papers are scattered across
the floor, and a large, ornate safe lies open on the desk.
Decision Point 1:
Choice A: Question Mr. Jenkins about the events leading up to the discovery of the body.
Choice B: Examine the study and safe for any clues that may have been overlooked.
Please choose your response:
(Please select one of the options above by typing ‘A’ for Choice A or ‘B’ for Choice B.) Judge for
Above Example: Successful Overall Success Rate: 70.0%

The success in Example 2, involving interactive story generation, is notable because it demonstrates the LLM’s
ability to maintain narrative coherence across multiple decision points and paths. However, while the LLM successfully
crafted engaging choices, it sometimes struggles with ensuring all branches maintain equal depth and engagement,
which was a challenge in Example 4.

Example 2

Task: puzzle_embedded_story_generation Task Description: Generate a short story that includes
embedded puzzles. The story should be engaging and the puzzles should be logically solvable within
the narrative context. Difficulty Level: 4 (hard) Instructions: Generate a short story based on the
following prompt: ‘Write a short story about a detective who is solving a series of riddles left by a
mysterious figure. Ensure the story is engaging and the riddles are logically solvable within the narrative
context. The story should be between 500 to 700 words.’ Ensure that the story is engaging, the puzzles
are logically solvable within the narrative context, and the overall length is between 500 to 700 words.
Submit your story as a plain text string. Model Response Example: Detective Jameson sat at his
desk, sipping his cold coffee, staring at the latest riddle left by the mysterious figure known only as
“The Architect.” The previous five riddles had led him on a wild goose chase across the city, but he was
determined to catch the culprit.
The current riddle read:
“Where shadows fall, I rise, In darkness, I shine bright. Seek me in the heart of the city, Where the sun
dips into the night.”
Jameson rubbed his chin thoughtfully. He had been following a trail of cryptic clues that seemed to point
to the city’s famous clock tower. But what did the riddle mean? He remembered a conversation with a
colleague about the clock tower’s unique design. The building’s structure was such that the sunlight
streaming through the tower’s central opening created a beam of light that traveled across the city during
the day.
Suddenly, it clicked. The riddle was talking about the sun’s shadow, which fell on a specific location in
the city during the day. But what about at night? The phrase “In darkness, I shine bright” made no
sense until he realized that it was referring to the streetlights. The beam of light from the clock tower’s
opening would hit a specific streetlamp at night, making it shine bright.
With a newfound sense of purpose, Jameson rushed to the clock tower. He timed the sun’s shadow and
calculated the exact location where the streetlight would be illuminated at night. Sure enough, when the
streetlamp was bathed in light, a small, intricately carved wooden box was attached to its pole.
Jameson opened the box to find a note with the next riddle:
“Four walls, a floor, A roof above, A place to rest, A symbol of our city’s heart.”
He pondered the riddle, his mind racing. This seemed like a straightforward description of a building.
He thought about the city’s landmarks, but none seemed to fit the description.
Then, he remembered a conversation with a local historian about the city’s famous theater. The theater’s
architecture was a replica of a ancient Greek temple, with four walls, a floor, and a roof above. It was
also a place where people came to rest and be entertained.
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Jameson rushed to the theater, his heart pounding with excitement. He found a small, hidden compartment
in the auditorium, which contained a key.
The final riddle was left on a small, locked cabinet in the compartment:
“Unlock the truth, In plain sight, A city’s symbol, A hero’s name.”
Jameson inserted the key and opened the cabinet to find a small, intricately carved statue of a hero from
the city’s history. On the base of the statue, there was an inscription: “Alexander, the Great.”
Jameson’s eyes widened as he realized that the riddles were leading him to a series of historical figures
who had shaped the city’s history. The mysterious figure, “The Architect,” was not a villain, but a
historian who wanted to teach the city about its own past.
As Jameson left the theater, he felt a sense of pride and accomplishment. He had solved the riddles and
uncovered a piece of the city’s history. He knew that this was only the beginning of a new adventure,
one that would take him deeper into the city’s secrets and mysteries. Judge for Above Example:
Successful Overall Success Rate: 100.0%

Example 3 was successful, revealing the LLM’s capability to integrate puzzles into narratives seamlessly. This
showcases its strength in logical storytelling and embedding complex elements within a narrative, enhancing the
overall story with engaging and solvable puzzles.

Example 3

Task: cross_genre_creative_writing Task Description: Write a short story that combines elements
from two different genres. Difficulty Level: 4 (hard) Instructions: Write a short story that combines
elements from both science fiction and epic fantasy genres. Ensure that your story includes key themes,
settings, and stylistic elements from both genres. The narrative should be engaging, coherent, and
creatively blend the two genres into a seamless story. The story should be at least 500 words long.
Submit your story as a plain text string. Model Response Example: In the distant reaches of the
cosmos, where stars and galaxies collided in a swirling dance of light and sound, there existed a realm
known as Elyria – a world forged from the remnants of a dying star. The landscape of Elyria was a
tapestry woven from the very fabric of space-time, with mountains and valleys carved by the celestial
bodies that had long since passed into legend.
In this realm, two distinct realms coexisted: the Astral Plateaus, a land of shimmering crystal spires
and iridescent skies, where the inhabitants were born from the celestial essence of the stars; and the
Tenebrous Depths, a dark and foreboding expanse of shadowy caverns and labyrinthine tunnels, home to
the enigmatic Shadowborn – beings forged from the very essence of darkness.
Aurora, a skilled astronomer and member of the Astral Plateaus’ esteemed Order of the Starseekers,
stood atop the crystal spire of Elyria’s capital city, Elyria’s Reach, gazing out upon the celestial ballet of
stars and planets. Her eyes burned with an insatiable curiosity, driven by the pursuit of knowledge and
the secrets hidden within the cosmos. As she poured over ancient tomes and celestial charts, she began
to sense a disturbance in the fabric of space-time – a faint resonance that echoed through the realm,
whispering secrets of a long-forgotten calamity.
A messenger from the Tenebrous Depths arrived at the capital, bearing an enigmatic message etched
upon a shard of black crystal: “The Devourer stirs, and the balance falters.” The Shadowborn were
known for their cryptic language, and the Starseekers had long been wary of their enigmatic motives.
Still, the gravity of the message was undeniable: a catastrophic event, known as the Great Convergence,
threatened to unravel the very fabric of reality.
Aurora knew that she had to unite the disparate realms against the impending threat. She assembled a
diverse company of companions: Zephyr, a cunning Wind Dancer with ties to the ancient Windrunners of
the Astral Plateaus; Lyra, a skilled Shadowhand from the Tenebrous Depths, with unparalleled expertise
in navigating the labyrinthine tunnels; and Kael, a burly Earthshaper, hailing from the rugged mountains
of the Astral Plateaus, who wielded the power to manipulate the very earth itself.
Together, they embarked on a perilous journey to unite the realms and prevent the Great Convergence.
They traversed the Astral Plateaus, navigating treacherous crystal caverns and avoiding the ravages of
the shifting celestial bodies. They delved into the Tenebrous Depths, braving treacherous tunnels and
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confronting the dark creatures that lurked within the shadows. Along the way, they discovered hidden
artifacts and uncovered ancient knowledge, each piece of which revealed a fragment of the puzzle that
was the Great Convergence.
As they neared their destination, they encountered the enigmatic Devourer – a behemoth of darkness
that had lain dormant for eons, waiting for the celestial alignments to unlock its prison. The Devourer’s
power threatened to consume the very essence of Elyria, plunging the realm into an eternal night. Aurora
and her companions knew that they had to stop the Devourer, or risk the destruction of their worlds.
In the heart of the Devourer’s lair, the final confrontation took place. Zephyr danced across the wind
currents, piloting her companions through the labyrinthine tunnels, while Lyra wove a web of shadows
to disorient the Devourer’s minions. Kael summoned the earth to shatter the Devourer’s defenses, and
Aurora, armed with her mastery of the cosmos, attempted to banish the Devourer back to the void from
which it came.
The battle raged on, with the very fabric of reality hanging in the balance. As the Devourer’s power
surged, the companions found themselves buffeted by cosmic forces they could hardly comprehend. In
the heat of the battle, Aurora remembered the ancient prophecy of the Starseekers: “When the celestial
bodies align, the Devourer shall be loosed, and the balance shall be restored.”
With newfound understanding, Aurora realized that the Devourer was not a monstrous entity, but a
celestial event – a necessary correction to the balance of the cosmos. The companions realized that their
actions, though noble, had inadvertently fueled the Devourer’s power. In a moment of clarity, Aurora
grasped the unity of the realms and the delicate balance of the cosmos.
With a newfound sense of purpose, they worked together to redirect the celestial energies, channeling
them into a singular, harmonious resonance. As the Devourer’s power reached its zenith, Aurora and her
companions sang a song of cosmic harmony, their voices weaving a melody that resonated across the
realms. The Devourer, now a celestial event, was drawn into the harmony, and the balance of the cosmos
was restored.
The realms of Elyria were saved, and the companions emerged as champions of unity and cooperation.
Aurora and her companions returned to their respective realms, hailed as heroes, their names etched into
the annals of history as the saviors of Elyria. As they looked out upon the starry expanse, they knew
that their journey was far from over – for in the vast expanse of the cosmos, there lay countless other
worlds, each with its own secrets and trials waiting to be discovered. Judge for Above Example:
Successful Overall Success Rate: 100.0%

Example 4 highlights the LLM’s proficiency in cross-genre creative writing, successfully blending elements of
science fiction and fantasy. This success suggests a robust understanding of genre conventions and the ability to
creatively merge them into a cohesive narrative.

Example 4

Task: interactive_fiction_design Task Description: Create an interactive fiction narrative with
multiple branching storylines based on given criteria. Difficulty Level: 4 (hard) Instructions: Create
an interactive fiction narrative based on the following prompt:
Prompt: A young hero sets out on a quest to find a lost artifact in an enchanted forest. Include at least
three branching storylines with different outcomes.
Your narrative should include at least three branching storylines, each leading to a different outcome.
Ensure that each branch is logically coherent, maintains consistency with the overall storyline, and offers
a unique perspective or twist. The narrative should be engaging and creative.
Format your response as follows:
Branch 1: [Your narrative for branch 1]
Branch 2: [Your narrative for branch 2]
Branch 3: [Your narrative for branch 3] Model Response Example: The Quest for the Lost
Artifact
You are a young hero, skilled in the art of magic and swordsmanship, who has been tasked with finding
the legendary artifact known as the Starlight Crystal. This ancient relic is said to have the power to heal
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any wound, bring prosperity to the land, and grant wisdom to its possessor. The crystal has been lost
for centuries, hidden deep within the enchanted forest of Aethereia.
As you venture into the forest, the trees grow taller and the air thickens with an otherworldly energy.
You can feel the weight of the forest’s magic pressing down upon you. Your quest begins.
You stand at the edge of a clearing, with a narrow path leading into the forest. The path splits into
three directions:
Branch 1: The Winding Path
You decide to follow the winding path, which leads you deeper into the forest. The trees grow closer
together here, casting dappled shadows on the ground. You hear the distant sound of running water and
follow the sound to a babbling brook. As you follow the brook, you notice that the trees around you are
adorned with strange symbols, etched into the bark. The symbols seem to be a mix of ancient languages,
and you wonder what they might mean.
As you continue along the brook, you come across a figure sitting on a rock, playing a haunting melody
on a flute. The music is so beautiful that you stop in your tracks, mesmerized. The figure notices you
and turns to face you. It’s a young woman with skin as pale as moonlight and hair as black as the night
sky. She introduces herself as Luna, a forest spirit who has been watching you from afar.
Luna tells you that she knows the location of the Starlight Crystal, but it’s hidden behind a series of
riddles and trials. She offers to guide you through the trials, but warns you that the journey will be
treacherous. Do you:

• Accept Luna’s offer and face the trials together
• Refuse Luna’s offer and try to find the crystal on your own
• Ask Luna more questions about the trials and the crystal before making a decision

Branch 2: The Straight Path
You decide to follow the straight path, which leads you through a dense thicket of thorns and brambles.
The air is thick with the scent of blooming flowers, and you can hear the buzzing of bees and the chirping
of birds. As you push through the thicket, you notice that the path is lined with ancient stone statues,
each one depicting a different animal.
As you emerge from the thicket, you come across a clearing with a massive stone door at its center. The
door is adorned with intricate carvings of animals and plants, and it looks like it hasn’t been opened in
centuries. You can feel a strange energy emanating from the door, as if it’s been waiting for you.
Suddenly, the door creaks open, revealing a dimly lit chamber beyond. You step inside, and the door
closes behind you, enveloping you in darkness. You hear the sound of scuttling creatures and the faint
whisper of ancient voices.
As your eyes adjust to the darkness, you see that you’re in a vast underground chamber filled with ancient
artifacts and mysterious devices. You notice a pedestal in the center of the room, with a small, glowing
crystal perched upon it. But as you approach the pedestal, you’re confronted by a figure in the shadows.
The figure steps forward, revealing a tall, gaunt man with eyes that burn with an otherworldly energy.
He introduces himself as Malakai, a sorcerer who has been guarding the Starlight Crystal for centuries.
Malakai tells you that the crystal is not what you think it is, and that it comes with a terrible cost. Do
you:

• Attempt to negotiate with Malakai and convince him to give you the crystal
• Try to steal the crystal from Malakai
• Refuse to take the crystal and leave the chamber

Branch 3: The Overgrown Path
You decide to follow the overgrown path, which leads you through a tangle of vines and weeds. The
air is thick with the scent of decay and rot, and you can hear the sound of scurrying rodents and the
rustling of leaves. As you push through the undergrowth, you notice that the path is lined with ancient,
crumbling ruins.
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As you emerge from the undergrowth, you come across a massive, ancient tree, its trunk twisted and
gnarled with age. The tree seems to be alive, and you can feel its energy pulsing through the air. You
notice that the tree is covered in strange symbols, etched into the bark.
Suddenly, the tree speaks to you in a low, rumbling voice. It tells you that it has been waiting for you,
and that it knows the location of the Starlight Crystal. The tree offers to take you to the crystal, but
warns you that the journey will be treacherous and that you’ll have to face your deepest fears.
Do you:

• Accept the tree’s offer and face your fears
• Refuse the tree’s offer and try to find the crystal on your own
• Ask the tree more questions about the journey and the crystal before making a decision

Each branch offers a unique perspective and twist on the story, and the outcome will depend on the
choices you make. Will you accept Luna’s offer and face the trials together, or will you try to navigate
the treacherous paths and trials on your own? The choice is yours. Judge for Above Example: Failed
Overall Success Rate: 0.0%

The failure in Example 5 was surprising given the LLM’s overall success rate in similar tasks. This highlights
a limitation in managing complex branching narratives, where maintaining narrative depth and coherence across
multiple branches proved challenging.

Example 5

Task: narrative_generation_and_literary_analysis Task Description: Generate short stories based
on given themes and analyze provided literary excerpts. Difficulty Level: 4 (hard) Instructions:
Complete the following task based on the given instructions.
Instructions: Write a short story based on the theme ‘Overcoming adversity.’ Your story should have a
clear beginning, middle, and end, with well-developed characters and a coherent plot. Aim for a length of
approximately 300-500 words. Use paragraphs to structure your story. Submit your story as a plain text
string. Model Response Example: As she lay in her hospital bed, Sarah gazed out the window at the
grey sky, feeling lost and defeated. A year ago, she had been a fit and active young woman, working
as a nurse at a busy hospital. But a severe car accident had left her with a spinal cord injury, leaving
her paralyzed from the waist down. The road to recovery had been long and arduous, with countless
surgeries, physical therapy sessions, and endless days of rehabilitation.
Despite the setbacks, Sarah refused to give up. She had always been a fighter, and she was determined
to regain her independence and continue her nursing career. With the help of her loving family and
a dedicated team of physical therapists, Sarah began the long journey of rebuilding her strength and
learning to adapt to her new reality. She faced numerous challenges along the way, from mastering the
use of a wheelchair to learning to transfer herself from the bed to a chair.
As the months passed, Sarah’s hard work began to pay off. She started to regain some mobility and even
took her first tentative steps with the aid of a walker. The sense of accomplishment was indescribable,
and Sarah’s confidence soared. But just as she was starting to feel like she was making progress, Sarah
faced her biggest challenge yet: a severe bout of pneumonia that landed her back in the hospital. Feeling
defeated and frustrated, Sarah wondered if she would ever be able to realize her dreams.
But Sarah’s determination and resilience eventually won out. With the help of her loved ones and her
medical team, she slowly regained her strength and continued on her path to recovery. Finally, after a
year of hard work, Sarah was able to return to her job as a nurse, albeit in a modified capacity. She was
no longer able to perform the physically demanding tasks she once had, but she was able to continue
caring for her patients in meaningful ways. As Sarah looked out at the sun shining through the hospital
window, she felt a sense of pride and accomplishment wash over her. She had overcome the adversity
that had threatened to define her, and she was stronger and more determined than ever before. Judge
for Above Example: Successful Overall Success Rate: 100.0%

The successful outcome in Example 6 demonstrates the LLM’s capability to generate a well-structured narrative
on overcoming adversity, with a clear beginning, middle, and end. This indicates strong fundamentals in basic
narrative structure and character development.
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Example 6

Task: mystery_solving Task Description: Analyze given clues from a fictional mystery and generate
a plausible solution with a detailed explanation. Difficulty Level: 4 (hard) Instructions: Analyze
the given clues from the fictional mystery and generate a plausible solution with a detailed explanation.
Here are the clues: - A wealthy businessman is found dead in his study. - The room was locked from the
inside. - A broken window is found on the ground floor. - A ladder is missing from the garden shed. - A
neighbor reported seeing a shadowy figure in the garden late at night.
Submit your solution and explanation as a plain text string in the following format: ‘Solution: [Your
solution] Explanation: [Your detailed explanation].’ Ensure your explanation covers all the clues provided
and is coherent and logically consistent with them. Model Response Example: Solution: The
killer was the businessman’s business partner. Explanation: The key to solving this mystery lies in the
combination of the clues provided. The room being locked from the inside initially suggests that the
killer may have been someone known to the victim, possibly a family member or someone with a key.
However, the presence of a broken window and a missing ladder implies that the killer may have entered
through the window. The shadowy figure seen in the garden late at night further supports this theory,
suggesting that the killer may have been someone trying to avoid detection. Considering the victim was
a wealthy businessman, it’s likely that he had a business partner. Given the lack of any other suspicious
individuals mentioned, it’s reasonable to assume that the killer was the businessman’s partner, who
stood to gain from the victim’s death. The partner may have used the ladder to access the window and
then left it in the garden shed to avoid drawing attention to themselves. Judge for Above Example:
Successful Overall Success Rate: 60.0%

Example 7 shows the LLM’s ability to interpret clues and generate a plausible mystery solution, revealing its
strength in logical deduction and narrative coherence. The success rate, however, suggests potential difficulty in
consistently achieving this across different scenarios.

2.24 Humor and Joke Generation and Understanding
2.24.1 Overview
Capabilities: Humor generation and comprehension

Number of Tasks: 43
Success Rate: 83.02%
Difficulty Success Rates: - moderate: 84.55% - hard: 82.50%
Difficulty Percentages: - moderate: 25.6%

• hard: 74.4%

2.24.2 Analysis
The LLM demonstrates an understanding of humor mechanics, particularly in explaining puns, but struggles with
originality and generating humor that resonates naturally. While it can recognize humor structures, it falls short in
creating fresh and universally appealing humor.

Insights:
Key insights include the LLM’s proficiency in explaining humor mechanics but a need for improvement in

originality and natural humor creation. These examples suggest that while LLMs can mimic humor patterns, they
lack the nuanced understanding and creativity required for effective humor generation.

2.24.3 Task Examples
Example 1

Task: humor_generation_and_explanation Task Description: Generate humorous content based on
given setups and explain why it is funny. Difficulty Level: 3 (moderate) Instructions: Generate a
humorous punchline for the following setup and explain why it is funny:
Setup: Why don’t scientists trust atoms?
Ensure your punchline is original, creative, and clearly related to the setup. After generating the
punchline, provide a detailed explanation of why it is funny. Submit your response as a plain text string
with the following format:
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Punchline: [Your punchline here] Explanation: [Your explanation here]
Model Response Example: Punchline: Because they make up everything!
Explanation: This punchline is humorous because it plays on the dual meaning of the word “make up.”
In one sense, atoms are the basic building blocks of matter and make up everything in the physical world.
However, the phrase “make up” can also mean to fabricate or lie. The joke relies on this double meaning
to create a pun, where the phrase is used in a way that is both scientifically accurate and comically
deceitful. The unexpected twist on the meaning of “make up” creates a sense of surprise and incongruity,
which is a key element of humor. The punchline requires a quick mental shift to understand the wordplay,
which adds to the comedic effect. Judge for Above Example: Failed Overall Success Rate: 50.0%

The failure in Example 2 is surprising because the LLM correctly explains the humor mechanics but fails due
to lack of originality, using a well-known joke. This reveals a limitation in generating unique content despite
understanding humor.

Example 2

Task: humor_generation_and_critique Task Description: Generate humorous content based on given
themes and critique the humor in provided jokes. Difficulty Level: 4 (hard) Instructions: Generate a
humorous joke based on the given theme and critique the provided joke.
Theme: technology Provided Joke: Why don’t scientists trust atoms? Because they make up everything!
Your task is two-fold: 1. Generate an original joke based on the given theme. Ensure the joke is
humorous, contextually appropriate, and not derived from well-known jokes. 2. Critique the provided
joke, analyzing its humor, context, and any cultural references. Provide a detailed analysis of why the
joke is or isn’t funny.
Submit your response as a plain text string in the following format:
Generated Joke: [Your generated joke] Critique: [Your critique of the provided joke] Model Response
Example: Generated Joke: Why did the computer go to therapy? Because it had a virus of anxiety!
Critique: The provided joke, “Why don’t scientists trust atoms? Because they make up everything!”
is a play on words that relies on a common pun. The joke sets up a expectation that the question is
about the reliability of atoms in scientific experiments, but subverts it by using the phrase “make up”
which has a double meaning - both referring to atoms being the basic building blocks of matter, and
also implying that they are dishonest or deceitful. The humor comes from the unexpected twist and the
clever use of language. However, the joke may not be funny to everyone, as it requires a certain level of
familiarity with scientific concepts and wordplay. Additionally, the joke’s reliance on a single pun may
make it feel a bit forced or cheesy to some people. Overall, the joke is a good example of a well-crafted
pun, but its humor may be niche and not universally appealing. Judge for Above Example: Failed
Overall Success Rate: 50.0%

Example 3 highlights a limitation in the LLM’s ability to critique humor effectively. The critique repeats prior
analysis, suggesting a superficial understanding of humor beyond recognizing and explaining puns.

Example 3

Task: humor_generation Task Description: Generate humorous content based on given prompts,
showcasing the ability to understand and create humor. Difficulty Level: 4 (hard) Instructions:
Generate a punchline for the following joke prompt: Why did the scarecrow win an award?. Ensure
the punchline is a single sentence, humorous, and original. Format your response as: Punchline: [Your
punchline]. Example: Punchline: Because he was outstanding in his field. Model Response Example:
Punchline: It was a-maize-ing recognition for his hard work. Judge for Above Example: Failed
Overall Success Rate: 50.0%

Example 4’s failure is notable in that the LLM attempts a playful word twist, but the humor doesn’t land well.
This suggests a gap in creating effective humor, highlighting a challenge in generating appealing and contextually
fitting punchlines.
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2.25 Strategic Decision Making and Planning Tasks
2.25.1 Overview
Capabilities: Strategic reasoning and adaptive decision-making

Number of Tasks: 38
Success Rate: 68.95%
Difficulty Success Rates: - moderate: 20.00% - hard: 75.86% - very hard: 68.00%
Difficulty Percentages: - moderate: 10.5%

• hard: 76.3%

• very hard: 13.2%

2.25.2 Analysis
The LLM exhibits proficiency in complex strategic reasoning tasks but struggles with optimization, dynamic
adjustments, and applying known optimal strategies in simpler contexts. This suggests strengths in structured
strategic planning but limitations in adaptability and precise execution.

Insights:
The LLM demonstrates strong capabilities in structured strategic planning and complex reasoning, but faces

challenges in optimization, real-time adaptability, and applying known solutions in simpler contexts. This suggests a
need for improvement in dynamic decision-making and precise execution in varied strategic scenarios.

2.25.3 Task Examples
Example 1

Task: real_time_strategy_simulation Task Description: Simulate strategic decision-making in a
dynamic environment based on evolving scenarios. Difficulty Level: 5 (very hard) Instructions: You
are participating in a real-time strategy simulation. Read the initial scenario and updates carefully.
Describe your strategy for the first 5 moves, considering the evolving situation and potential actions by
other entities. Ensure your strategy is detailed and addresses each of the updates provided in the task.
Initial Scenario: You are the commander of a spaceship fleet in a fictional galaxy. Your mission is to
secure a resource-rich planet while defending against enemy fleets. You start with 5 ships, and the
enemy has 7 ships. You have the option to mine resources, build more ships, or engage in combat. New
information about enemy movements and resources will be provided in real-time. Describe your strategy
for the first 5 moves, considering potential enemy actions, resource availability, and fleet management.
Updates: 1. Enemy fleet spotted moving towards the northern sector. 2. Resource deposit discovered in
the southern sector. 3. One of your ships has been damaged, reducing its combat effectiveness.
Submit your response as a plain text string in the following format:
Move 1: [Your strategy] Move 2: [Your strategy] Move 3: [Your strategy] Move 4: [Your strategy] Move
5: [Your strategy] Model Response Example: Move 1: Prioritize gathering resources by sending one
ship to mine the resource deposit in the southern sector to stockpile resources for potential future ship
upgrades or repairs. Meanwhile, two ships will be sent to patrol the northern sector to monitor the
enemy fleet’s movement and prepare for potential combat.
Move 2: As the enemy fleet approaches, two of the patrolling ships will split off and engage the enemy
in the northern sector to weaken their numbers. The remaining two patrolling ships will retreat to the
southern sector to join the mining ship and prepare to defend against any potential counterattack from
the enemy.
Move 3: With the enemy fleet engaged in combat in the northern sector, take advantage of the lull
in activity in the southern sector to construct additional ships using the gathered resources. This will
increase the overall fleet’s strength and provide a buffer against potential enemy counterattacks.
Move 4: Continue to gather resources in the southern sector while maintaining a defensive presence in
the northern sector. Monitor the enemy’s movements and be prepared to adjust the fleet’s disposition
accordingly. If the enemy succeeds in pushing through or regrouping, be prepared to engage with the
remaining ships.
Move 5: If the enemy fleet has regrouped or is still bearing down on the northern sector, prepare for a
defensive battle by deploying a newly constructed ship to reinforce the defensive line. Prioritize ship
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placement to maximize defensive coverage and prepare to exploit any openings created by the enemy’s
movements. Judge for Above Example: Successful Overall Success Rate: 100.0%

The success in the real_time_strategy_simulation task was surprising given its high difficulty. It reveals the
LLM’s capability to effectively strategize and adapt to evolving scenarios, demonstrating strong understanding of
resource management and tactical planning.

Example 2

Task: turn_based_game_strategy Task Description: Devise a strategy for a turn-based board game
and explain the reasoning behind the chosen moves. Difficulty Level: 4 (hard) Instructions: Devise a
strategy for the first player (X) to maximize their chances of winning. Explain the reasoning behind
your chosen moves and how they lead to a winning strategy or a draw. Your strategy should consider
different possible responses from the opponent (O). Submit your strategy as a plain text string in the
following format:
Strategy: [Your strategy here] Explanation: [Your explanation here]. Model Response Example:
Strategy: X starts in the center, X responds to O’s first move by placing X in a corner adjacent to O,
X places X in the opposite corner of the board, X blocks O’s potential two-way line by placing X in a
square that would complete a line for O.
Explanation: The goal is to control the center and create multiple possible lines of attack. By starting in
the center, X has the greatest flexibility for the next move. Responding to O’s first move by placing X in
a corner adjacent to O puts pressure on O and forces them to respond in a way that doesn’t give X a
clear advantage. By placing X in the opposite corner, X has now created two possible lines of attack
and is prepared to respond to O’s next move. By blocking O’s potential two-way line, X is creating
a situation where O will have to choose between attacking X or creating a potential line of their own,
both of which will allow X to gain the upper hand. This strategy is a common approach to maximizing
chances of winning in a game of Tic-Tac-Toe. Judge for Above Example: Failed Overall Success
Rate: 10.0%

The failure in the turn_based_game_strategy task was surprising due to the simplicity and solvability of
Tic-Tac-Toe. This indicates a limitation in applying optimal strategies for games with known solutions, highlighting
a gap in game-theoretical understanding.

Example 3

Task: resource_allocation_decision_making Task Description: Allocate limited resources to maximize
certain outcomes based on given constraints and preferences. Difficulty Level: 4 (hard) Instructions:
You are given 100 units of resources to allocate among the following projects. Each project has a cost
and a corresponding benefit. Your goal is to maximize the total benefit while not exceeding the available
resources.
Projects: A: Cost = 50, Benefit = 60 B: Cost = 30, Benefit = 40 C: Cost = 20, Benefit = 25 D: Cost =
10, Benefit = 15
Provide your allocation as a comma-separated list of project names in the format: ‘Project1, Project2,
. . . .’ Model Response Example: D, B, C, A. Judge for Above Example: Failed Overall Success
Rate: 0.0%

The failure in the resource_allocation_decision_making task was unexpected as it suggests a limitation in
optimization skills, where the LLM struggled to allocate resources effectively to maximize benefits under constraints.

Example 4

Task: chess_strategy Task Description: Generate a strategic plan for a given Chess position and
evaluate the potential outcomes. Difficulty Level: 5 (very hard) Instructions: Generate a strategic
plan for the following Chess position. Your plan should consider the rules of Chess and aim to achieve
the described goal. Provide a detailed explanation of your strategy and anticipated moves. Ensure your
explanation is logically structured and clear. Submit your plan as a plain text string in the following
format:
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• Move 1: [Your move]
• Move 2: [Your move] . . .

Position: 8/8/8/8/4k3/8/8/4K3 w - - 0 1 Description: White to move. Generate a strategic plan to
checkmate the black king in the fewest possible moves.
Hint: Your plan should include critical moves and the reasoning behind each move. For example, a
critical move could be a check that forces the opponent’s king to move, or a move that captures a
high-value piece. Explain why each move is important to your overall strategy. Model Response
Example: To generate a strategic plan to checkmate the black king in the fewest possible moves, I will
consider the current position and the rules of Chess. Given the initial position:
8/8/8/8/4k3/8/8/4K3 w - - 0 1
White is to move. The goal is to checkmate the black king. Since the black king is in the center of the
board, we can focus on pushing it towards the edge of the board where it can be trapped.

1. Move 1: e4 I will start by moving my pawn in front of the king two spaces forward. This move is
critical because it opens up the e-file for potential bishop development and gives me more space to
maneuver. Additionally, it puts pressure on the black king and prepares to push it towards the
edge of the board.

2. Move 2: Ne3 Next, I will move my knight to the e3 square. This move is important because it puts
pressure on the black king and prepares to develop my bishop. The knight on e3 also supports the
pawn on e4 and prepares to potentially attack the black king.

3. Move 3: Bc4 I will develop my bishop on c1 by moving it to the c4 square. This move is critical
because it puts pressure on the black king and prepares to attack its position. The bishop on c4
also supports the pawn on e4 and the knight on e3, creating a strong pawn chain.

4. Move 4: Qe2 I will move my queen to the e2 square. This move is important because it puts
pressure on the black king and prepares to attack its position. The queen on e2 also supports the
bishop on c4 and the knight on e3, creating a strong attacking force.

5. Move 5: Nd5 Next, I will move my knight to the d5 square. This move is critical because it puts
pressure on the black king and prepares to attack its position. The knight on d5 also supports the
bishop on c4 and the queen on e2, creating a strong attacking force.

6. Move 6: Bxf7# I will sacrifice my bishop to checkmate the black king. This move is the final step
in my plan, as it puts the black king in a position where it cannot escape check. The checkmate is
achieved when the black king is in a position where it is in check and cannot move out of the check.
Judge for Above Example: Failed Overall Success Rate: 0.0%

The failure in the chess_strategy task was surprising given the clarity of the rules and objective. This highlights
a gap in the LLM’s ability to process and execute tactical gameplay in board games.

Example 5

Task: real_time_decision_making Task Description: Make decisions in real-time scenarios involving
prioritization and resource allocation under constraints. Difficulty Level: 4 (hard) Instructions: You
are presented with the following scenario:
You are the manager of a hospital’s emergency department. You have 3 doctors available and 5 patients
arriving at the same time with varying degrees of urgency and required treatment time. Allocate the
doctors to the patients to maximize the number of lives saved. The patients are as follows: Patient A:
Critical condition, requires 1 doctor for 2 hours. Patient B: Serious condition, requires 1 doctor for 1
hour. Patient C: Moderate condition, requires 1 doctor for 1 hour. Patient D: Critical condition, requires
2 doctors for 1 hour. Patient E: Serious condition, requires 1 doctor for 2 hours.
Constraints: Doctors can only attend to one patient at a time and cannot split their time between
patients.
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Your task is to allocate the available resources to maximize the desired outcome. Provide a detailed
allocation plan along with your reasoning. Submit your response as a plain text string in the following
format:
Allocation Plan: [Detailed allocation plan]
Reasoning: [Reasoning behind your allocation]
Example Output: Doctor 1: Patient A Doctor 2: Patient B Doctor 3: Patient C Model Response
Example: Doctor 1: Patient D, Doctor 2: Patient B, Doctor 3: Patient A Judge for Above Example:
Failed Overall Success Rate: 40.0%

The failure in real_time_decision_making was notable as it suggests an inability to prioritize and allocate
resources effectively under time constraints in a critical emergency scenario.

Example 6

Task: emergency_scenario_management Task Description: Manage a fictional emergency scenario by
making real-time decisions based on evolving information. Difficulty Level: 5 (very hard) Instructions:
You are tasked with managing an emergency scenario. You will receive evolving information, and you
must make real-time decisions based on this information. Your goal is to maximize safety and minimize
damage.
Scenario: You are the incident commander at a wildfire emergency. The fire is spreading rapidly towards
a residential area. You have limited resources and must decide how to allocate them to maximize safety
and minimize damage. New information will be provided at intervals, and you must adjust your decisions
accordingly.
Initial Information: The fire is currently 3 miles from the nearest homes. You have 3 fire trucks, 2 water
tankers, and a team of 20 firefighters. The wind is blowing towards the residential area at 10 mph.
Submit your initial plan, and be prepared to adjust it as new information is provided. Your response
should include: 1. Your initial plan based on the given information. 2. Adjustments to your plan as new
information is provided.
Submit your response as a plain text string in the following format: - Initial Plan: [Your initial plan] -
Adjusted Plan: [Your adjustments based on new information]
Ensure that your responses are coherent, logical, and demonstrate an understanding of the evolving
situation. Model Response Example: Initial Plan: I recommend the following initial plan: 1. Allocate
2 fire trucks and 1 water tanker to the western flank of the fire to create a containment line and prevent
the fire from spreading further. This will also provide a safe distance between the fire and the residential
area. 2. Assign 10 firefighters to the western flank to reinforce the fire trucks and water tanker. 3.
Position the remaining fire truck and water tanker on the eastern flank as a backup, in case the fire
changes direction or spreads rapidly. 4. Have the remaining 10 firefighters stage in a safe location near
the residential area, ready to evacuate residents if necessary.
This plan aims to create a defensive perimeter and prevent the fire from reaching the residential area
while maintaining a safe distance to allow for efficient resource allocation.
Adjusted Plan: [Awaiting new information] Judge for Above Example: Failed Overall Success
Rate: 50.0%

The failure in emergency_scenario_management was surprising because it indicates that while the LLM can
propose initial plans, it may struggle with dynamically adjusting strategies based on new information and evolving
situations.

95


