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Human Reasoning: Diverse Types

Deduce conclusion based on the general Assume one candidate is correct and
rules and premise check whether it meets the condition

He brings an
umbrella with him

All frogs are amphibians
No cats are amphibians ‘~

DEDUCTION ABDUCTION
» No cats are frogs ~*° » It is raining 773)
Make broad generalizations from specific Retrieve relevant information and draw the
observations conclusion based on the similarity
o Allapples [ have He loves dogs w
seen so farare red — Dogs and cats are

similar

INDUCTION » Apples are Red f ANALOGY » He also love cats -
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LLM Reasoning: Deduce, and Deduce

Is deduction always the best way to solve
Problem the problem?

i Diversify 4

Deductive Other Reasoning

%
Solution © h *
.
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Some problems can only be solved by one
specific reasoning type (within limited trials)

o % Exclusively Solved Problems
N
Q-

2,

B Deductive

B Inductive

Percentage

® Analogical
Abductive



Specify and Diversify Reasoning with
TypedThinker

FsogEng T T T T T T T T T s e S
[ "~ Explicit Collection of Demonstration }
N
_,: Experience 1: (Problem 1, Deductive, Solution 1) :_
| :
'\Experience N: (Problem N, Abductive, Solution N) /' Abductive
i Experience
,_. Implicit Policy of Reasoning

G

Deductive Inductive Abductive Analogical Abductive

f
Problem ? : ?
—

Meta s=0.3 s=0.1 s=0.6 s=0 Reasoner

thinker Reasoner
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How to get typed thinking? initialize
LLM :
* Meta-thinker: Trained from | fea:;f:,[ﬁnvg:cpes
experience to identify the suitable CEEES
reasoning types °°§°f‘t’ons
* Demonstration: Explicitly retrieval l Filter incorrect trajectories
previous traces for reasoning, e.g. + Filterinefiective types
analogy ﬂﬂg}%g;@ }
e Reasoner: Implicitly learn how to Exper;e;:e dataset D Finetune,
reason with types Store l Re?gsoner
&S Empirical Finetune 2 % ?
@ Score : @
Explicit Memory Meta-
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Why we need TypedThinker

% Can LLM identify the reasoning

type? NO' Average Accuracy over Four benchmarks
. 0.6
» choose deduction >50% problems, .
but only 34% can be solved with 05
deduction 0.45
N¢ ! 04
** Just apply all possible o
reasoning types? No! 0.3
» Simply Mix all reasoning types will o025 |
harm performance Mistral LLaMA 3
* . . Few-shot Prompted Selection © Self-Discover
% Meta_th,nker have h’gh Zero-shot MoR B Few-shot MoR TypedThinker
correlation with empirical scores.
Yes!
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