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Motivation: Why visualize?

The problem states that a car is being driven towards the base of a

Here are the step-by-step thoughts for each question: Question 1:

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 simplifiesto 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 (t;) 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° ...
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Text-based analysis
Tedious and time-consuming

Laurens van der Maaten and Geoffrey Hinton. Visualizing Data using t-SNE.

In JMLR, 2008.
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(b) Visualizati
Figure 2: Visualizations of 6,000 handwritten digits from the MNIST data set.

Visualization analysis
More easy and intuitive




Method: How visualize?

visualize analyze

Output thoughts .....................

» Observations

convergence speed on landscape

1. First, let‘s calculate the ... .
reflects the reasoning accuracy

2. Next, let‘s use the number of ...

3. The answer is C. x

1. 2% of the non-defective ...
2. The number of non-defective ...

3. The answer is A. /
A

: model reasoning

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

intermediates thoughts have high
uncertainty and low consistency

Illput qllestion ............................ > Advantages

Question: A class of 35 students better reasoning performance

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.

* without fine-tuning parameters

* monitor reasoning behaviors



Method: How visualize?

’ a question
DODD@ vt

a wrong path

Original thoughts (texts) = Feature of distance (values) =2 Low-dimensional representation (values)



Observation: What visualize?

e Comparison across Reasoning Algorithms (CoT, ToT, L2M, MCTS)
e Comparison across Reasoning Tasks (AQuA, MMLU, StrategyQA, CommonSenseQA)
 Comparison across Language Models (Llama 1B, 3B, 8B, 70B)



Landscape Consistency Uncertainty Perplexity
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