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The problem states that a car is being driven towards the base of a 
tower, and after 10 minutes, its angle of elevation changes from 
45\u00b0 to 60\u00b0. Let's think step by step.", "1. Since the angle 
of elevation changes from 45\u00b0 to 60\u00b0 in 10 minutes, we 
need to calculate how much the angle of elevation changes per 
minute.", "We know that the sum of the angles for a triangle is 
180\u00b0. If the initial angle is 45\u00b0 and the final angle is 
60\u00b0, the change in the angle is 60\u00b0 - 45\u00b0 = 
15\u00b0.", "2. The change in angle is 15\u00b0, and it occurs in 10 
minutes. We can calculate the rate of change per minute using the 
formula rate = change / time. Therefore, the rate of change per 
minute is 15\u00b0 / 10 minutes = 1.5\u00b0/minute.", "3. We know 
that the vertical distance between the car and the base of the tower

Motivation: Why visualize?

Text-based analysis
Tedious and time-consuming

Visualization analysis
More easy and intuitive

Here are the step-by-step thoughts for each question: Question 1: 
Calculating New Average Height**", "Step 1: Identify the total height 
of students before seven students left and the total height of students 
who joined.", "8,640 cm (6300 cm + 980 cm)", "Step 2: Calculate the 
new total height of students after seven students joined.", "8,640 -
840 + 980 = 8,880 cm", "Step 3: Calculate the new average height.", 
"8,880 / 35 = 256.85", "Converting to option choice for comparison: 
(E) 256.85", "**Question 2: Comparing Two Values**", "Step 1: 
Identify the value to be compared for greater difference.", "4/5 of 25 
is 20", "Step 2: Identify the value being compared.", "70% of 40 is 28",

To solve the problem systematically, let’s proceed step by step. The 
scenario involves a car being driven towards a tower, with the initial 
angle of elevation from the car to the top of the tower being 45°. As 
the car continues to move and the angle of elevation changes to 60°, 
the distance to the tower increases. Applying trigonometry, we know 
that the tangent of the angle of elevation is equal to the ratio of the 
tower’s height (h) to its base distance from the car. Initially, with an 
angle of 45°, we have tan(45°) = h / bT, which simplifies to 1 = h / bT.
Using the same approach for a new angle of 50°, we get tan(50°) = h / 
b, or equivalently, b = h / tan(50°). The car stops when the angle of 
elevation changes due to the relative motion with respect to the 
tower’s top, but since we’re told the full process takes 10 minutes, we 
need to define intermediate times. Let x represent the time the car 
takes to travel from the initial position (t₁) to the point where it’s 
directly aligned with the tower’s base. Using right triangles, and 
applying similar trigonometric relationships for the 45° and 60° …

…

Laurens van der Maaten and Geoffrey Hinton. Visualizing Data using t-SNE. In JMLR, 2008.



1. First, let‘s calculate the …
2. Next, let‘s use the number of …
3. The answer is C.

1. 2% of the non-defective …
2. The number of non-defective …
3. The answer is A.

Landscape of thoughtsOutput thoughts

Input question

model reasoning

visualize

Predictive model

analyze

• convergence speed on landscape
reflects the reasoning accuracy

• wrong paths quickly converge to 
wrong answers, while correct paths 
slowly converge to correct answers

• intermediates thoughts have high
uncertainty and low consistency

• better reasoning performance

• without fine-tuning parameters

• monitor reasoning behaviors

Observations

Advantages
apply

predict

predict

Question: A class of 35 students 
has an average height of 180 cm. …
Calculate the new average height of 
the students of the class is (in cm)? 

Choices: (A) 204.6, (B) 404.6,
(C) 224.6, (D) 184.0, (E) 256.6.

Method: How to visualize?
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Method: How to visualize?

Original thoughts (texts) à Feature of distance (values) à Low-dimensional representation (values)



Observation: What to visualize?

Llama-3.1-70B

Llama-3.2-1B



Observation: What to visualize?

Llama-3.1-70B

Llama-3.2-1B

(Obs 3.1) The landscape converges 
faster as the model size increase



Observation: What to visualize?

Llama-3.1-70B

Llama-3.2-1B

(Obs 3.2) Larger models have higher consistency, lower uncertainty, and lower perplexity



Observation: What to visualize?

(Obs 3.3) Reasoning models present more-complex reasoning behaviors in landscapes

(wait)

(let me check)

(let me check)

(wait)



Observation: What should be visualized?
Comparison across language models (Llama 1B, 3B, 8B, 70B, Reasoning models)
• (Obs 3.1) The landscape converges faster as the model size increase
• (Obs 3.2) Larger models have higher consistency, lower uncertainty, and lower perplexity
• (Obs 3.3) Reasoning models present more-complex reasoning behaviors in landscapes

Comparison across reasoning tasks (AQuA, MMLU, StrategyQA, CommonSenseQA)
• (Obs 3.4) Similar reasoning tasks exhibit similar landscapes
• (Obs 3.5) Different reasoning tasks present significantly different patterns in consistency, uncertainty, and 

perplexity

Comparison across reasoning algorithms (CoT, ToT, L2M, MCTS)
• (Obs 3.6) Cross-method comparison: Among correct reasoning trajectories, methods with faster 

convergence to correct answers achieve higher accuracy
• (Obs 3.7) Within-method comparison: For any single method, incorrect trajectories converge faster to 

wrong answers than correct trajectories converge to right answers
• (Obs 3.8) Compared to failure trajectories, the intermediate states in correct trajectories have higher 

consistency w.r.t. the final state


