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Overview

» Thinking B4
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» Judgement and Decision-Making Flfr-5 125

e Reasoning LLM IR ESREY
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B4 Thinking e

o B4 thinking/thought: Y7 FREERIEMALERNARLSFE, BRA
B2 F KT (judgement). HEIE (reasoning). *EE,L,\R/EJZ (concept).
[B]ERHFIR (problem solving) 0B (deliberation) &

XGRS TR (. H. £..) EWE‘BZ@EEO

I'I'I'

« B1%: FEYE => thinking, B8 => thought

;Km
%é JRE: fR RHF @ N2



https://zh.wikipedia.org/zh-cn/%E6%80%9D%E6%83%B3
https://zh.wikipedia.org/zh-cn/%E6%80%9D%E6%83%B3
https://zh.wikipedia.org/zh-cn/%E6%80%9D%E6%83%B3
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» NESIEHEIL Inner Speech

* Eu— ZE_FIJ WZ_ ;iamiﬁljﬁ;_t 1—_|1|:|l_l__ﬁ2'l«|:| = (H 32 9&14:
B A& A DEEIE S /IS (mentalese) B2 TR B AEEHIRKIE Eﬂk
EAZRIA

4% Tiny conversations /é J L
» bet the two that ——
appens everyday /\}‘ N 1 r e ATEMA RTINS

happens everyday

Ry


https://zh.wikipedia.org/zh-cn/%E5%BF%83%E8%AA%9E%E5%81%87%E8%AA%AA
https://zh.wikipedia.org/zh-cn/%E5%BF%83%E8%AA%9E%E5%81%87%E8%AA%AA
https://zh.wikipedia.org/zh-cn/%E5%BF%83%E8%AA%9E%E5%81%87%E8%AA%AA
https://zh.wikipedia.org/zh-cn/%E5%BF%83%E8%AA%9E%E5%81%87%E8%AA%AA
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- o B, HxRE
* ﬂé% EE%, \1ZIKEI}]}EIKIU\%DE~

o WEEN B,

- R IEEEIK,

'J 7“ /}1!.;7}(/\%’{”

%t (ZIEFE4E logic)
i, JRZEENE, BRER

SR EETRIERIELE
Z AT A AFA180 A

. THEBHWRT (FEATRES OES) (1991),

{8 Wikipedia ;28 “imaginal thinking” i3

%, {NA& “imagination”,
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https://baike.baidu.com/item/%E6%8A%BD%E8%B1%A1%E6%80%9D%E7%BB%B4/2372972
https://baike.baidu.com/item/%E6%8A%BD%E8%B1%A1%E6%80%9D%E7%BB%B4/2372972
https://baike.baidu.com/item/%E6%8A%BD%E8%B1%A1%E6%80%9D%E7%BB%B4/2372972
https://baike.baidu.com/item/%E6%8A%BD%E8%B1%A1%E6%80%9D%E7%BB%B4/2372972
https://baike.baidu.com/item/%E6%8A%BD%E8%B1%A1%E6%80%9D%E7%BB%B4/2372972
https://baike.baidu.com/item/%E5%BD%A2%E8%B1%A1%E6%80%9D%E7%BB%B4/7417887
https://baike.baidu.com/item/%E5%BD%A2%E8%B1%A1%E6%80%9D%E7%BB%B4/7417887
https://baike.baidu.com/item/%E5%BD%A2%E8%B1%A1%E6%80%9D%E7%BB%B4/7417887
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« B Daniel Kahneman: ASSE4ERIFR]
'Z_I)J’yil__ E, RFEREIDEN,

« Z511

ERF: ZAR1 S5 R 2,

* R582 W ERBR IR e R T EHE

* Thinking, Fast and slow (2011)

* X0

1812 Dual processing theory
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» BELIRMARINASIVE: RIERY (BaR7).
(ZER) . BRI,

Source:

S EIRAYET.

WESES

TRIRE, UES—ME
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https://en.wikipedia.org/wiki/Dual_process_theory
https://en.wikipedia.org/wiki/Thinking,_Fast_and_Slow

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

- RIBFEHE: ASREHEERF—HMSIRRE.

. &Lﬂ"z\_ﬂ"«lk B, KRR m A A FER/IF%IRY, ,mi)” ﬁ@‘—“ﬂ 09 B Fs
T MEA, R A IR, KRG RIER G EANT T RARED T HH

 Grokking, mind-flow, aha-moment, ...
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YWANTIRIE: %1+ R85

* De Nays (2006) i3S 7 I EAES =20 [RIRAAY, XNWET{EIEIZ (working
memory, WM) B=iA1TERIEAINER,

- BIOREESAEESEINGIA,
- SRFIATERRNET, TESHERSERNFERETM.
- = RIFRFIREMET, BRI FIFTIZ.
- IRREBETESHRNSRFASZENRMNARR BIFEESRE
belief bias ) , TAFICIZEERIFERBERIAEHIRI
- = RPRG SR TR S BB 2RES.




YWANTIRIE: %1+ R85

« F(FE: =RitH

Tl
LT

{55 syllogistic reasoning task

Premises:  All fruits can be eaten.
Hamburgers can be eaten.
Conclusion: Hamburgers are fruits.

1. The conclusion follows logically from the premises.

2. The conclusion does not follow logically from the premises.

Type down the number that reflects your decision: _

Source: De Neys (2006)
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YWANTIRIE: %1+ R85

s FHUES: REICIZ{ESS Dot memory task

‘Z_3X3 Eﬁdt&?E:EEEJbBNZI'A N a b
Wi EIER RAIDfiED,, F+ ® e o | o
EEEEIN,

« B high load: 4 5ZuiE=
- K& low load: 3safE/EAMEL ® | ©

=SrIA . —EA
+ FECIGARRYEAESS (=RE) S Fig. 1. Examples of the dot patterns in the high-load (a) and low-load (b)
N — ig. 1. Examples of the dot patterns in the high-load (a) and low-loa
ZHU / %%gfm R /r\l_\__lx = % ' conditions.
2% 850ms,

Source: De Neys (2006)
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YWANTIRIE: %1+ R85

4
» TYRCIZABAFIMITIFSEAA (no
belief-logic conflict, BPIEF|B]JRR) AY 5
HEIRSRIL. S 3
X RIS E B R - ,
B MESSEBERNRES, # 22| -owewn ||
EE—BEETHERS (FRE $ | s || €
WMER, R&FE1), SESS5ELE WMEE
R, EEERS—IHE WM HIR T High Low No  High Low No  fhZk
NIRRT RE (BSF2). Load

No Conflict Conflict
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¥ 525K Judgement & DM

+ Judgement #UiT: “R/F" T/, R/ —— MR

e Decision-Making /R%R: M

» NMEHEIaAHEERIIB R,
MRS LELER 5717/,

1

mRIRAAR G Ix.

RERET,

FH 24

N\
11

CLC
L

\
I
g
QY

IR IR,

AEEREBFHIHT,

12 (]

=S4T\, heuristics), 1¥1E
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E.'ZQ:T:E HeuristiCS  sourcetverskyandkanmeman s

« KFEMES AT, Representativeness Heuristic

« REIZE: Ch— Ay 100 AR GBER, b 30 AZ T, 70 AZ4E
io(RRZ) » MR —A, LR EME: "KL, 45 %, i, A
3ANILFo MILEBART, MEEE, STEUS KRR, KR \JL/\EIJLJEUE]?
MR, i fe BB FER, ~ B AL R TRIFOME,

- BEllmE: TCEHAPIEINSECE 30% 82 70%, #tERMmFHIMARTe
= Ti2mHIEERRS,

- READR: “IRT. 1EIE. ES(A SFHR FRES AT TAEIPROZIMREPSR
(REMRIE) SRR, SERLAIT EREER @A T2 TS

atb), (HHE e ?L_Hﬁﬂw%m



https://www.jstor.org/stable/1738360
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EZQ:T:E HeuristiCS  sourcetverskyandkanmeman s

o« {EZEYNL Framing Effect
- EZRQ: FRHE A —MERERIBIESR, itaS5E600 ASET, WER
Miafr xR, 1B
« TEA: B5ERSHKI 200 A ;
- FEB: B 1/3 FI=RIRI 600 A, B 2/3 BRI AL,
- {EZR@: EHFAYHER (REERE), BIkRE:
« HEC: BESSE400 AT
- FED: B 13 ERLATL, B 2/3 RS E 600 AFEL.



https://www.jstor.org/stable/1738360
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EZQ:T:E HeuristiCS  sourcetverskyandkanmeman s

 fRE: IRRERZHIAELE (framing) 5200 —— SLANER (FRFA
20) JIMEZRRT, AR B
FEEA: BSEBEEH 200 A ;
- FEB: F 1/3 BRI 600 A, B 2/3 BRI ATKH,
» HLURK (FETAZY) HEZREY, ATk
« HEC: BESSE400 AT ;
WM 5ZED: B 13RI ARL, & 2/3 BIHIERSH 600 ATEL,



https://www.jstor.org/stable/1738360
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Overview

* Reasoning LLM IR KIESREY
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Tﬁfﬁ Reasoning s

EZFHEIE Deductive reasoning

« \—RZHIBIHIRHERINBIRYESIE.
s KM EFMZAHBARATRASLAZAL . AAZATBREAZ AT

s AT XN ATBRIASLAZ AT, LIAEZAAZ AT,
s LWL, EAAAZAF,

* IBUEZ A
s BRI - pAp =2q  WRpWa p Akl

ARt @ A-q =>p WRpWaq IEqg LA FEp

s LEERFE: (- =>-pvqg WRp N gFENTFEAIFFrEA(

}



https://zh.wikipedia.org/zh-cn/%E6%BC%94%E7%BB%8E%E6%8E%A8%E7%90%86
https://zh.wikipedia.org/zh-cn/%E6%BC%94%E7%BB%8E%E6%8E%A8%E7%90%86
https://zh.wikipedia.org/zh-cn/%E6%BC%94%E7%BB%8E%E6%8E%A8%E7%90%86
https://zh.wikipedia.org/zh-cn/%E6%BC%94%E7%BB%8E%E6%8E%A8%E7%90%86
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HEIER Reasoning

o |[TPHETE

- MIFZ RN BISEINEE E—RRIEEIS.
« ME: PR RA B 65 AR Z 6,
© FVAL TR B A AR A 2 A

LT

2 Inductive reasoning
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Do LLMs reason like humans?

* Some authors find LLMs perform well in inductive reasoning but

struggle with deductive reasoning tasks.
(Inductive or Deductive? )

* One can build prompting frameworks that enhance LLM reasoning by

dynamically integrating both reasoning approaches.
(Deductive and InDuctive, DID, )


https://arxiv.org/abs/2408.00114
https://aclanthology.org/2025.acl-long.820.pdf
https://aclanthology.org/2025.acl-long.820.pdf
https://aclanthology.org/2025.acl-long.820.pdf

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Source:

Reasoning LLM IR AR

* “The next stage of LLMs”: reasoning

* Enabling LLMs to tackle more complex tasks:

* solving logical puzzles, multiple-step arithmetic, difficult math problems etc.

* What does “Reasoning” mean in the context of LLM?

* Refers to the model’s ability to produce intermediate steps before
providing an answer.


https://sebastianraschka.com/blog/2025/first-look-at-reasoning-from-scratch.html
https://sebastianraschka.com/blog/2025/first-look-at-reasoning-from-scratch.html
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https://sebastianraschka.com/blog/2025/first-look-at-reasoning-from-scratch.html
https://sebastianraschka.com/blog/2025/first-look-at-reasoning-from-scratch.html
https://sebastianraschka.com/blog/2025/first-look-at-reasoning-from-scratch.html
https://sebastianraschka.com/blog/2025/first-look-at-reasoning-from-scratch.html
https://sebastianraschka.com/blog/2025/first-look-at-reasoning-from-scratch.html
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Source:

Chain-of-Thought Reasoning

* The process is often described as
chain-of-thought (CoT) reasoning. D

* LLM generates a structured sequence User E
r 7

of statements or computations that

Prompt: Alice has 3 apples and Bob has 5 apples.
Alice gives 1 apple to Bob.
How many apples do they have together?

i Step 1: Identify initial counts

illustrate how it arrives at the  [Alica=7 Bob=)

] L}
! Step 2: Update counts after transfer |

COﬂClUSion /' E (Alice = 2, Bob = 6)

]
1 Step 3: Calculate total: 2+ 6=8
Reasoning steps L

(chain of thought) LAnswer:Sapples J ) sebastian Reschea
The intermediate steps look very much like a person is
articulating internal thoughts aloud. Yet how closely
they mirror human reasoning remains an open question.

2025 FA Introduction and Frontiers of Cognitive Science 21
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How to build a reasoning LLM?

Tl\e LIM s mut.aluzeo(

with random weights The LM is trameo( on large
that are updated in the amounts of text, with the The pre-tra:neol LLM is "refined" or
pre-training and post- objective of predicting the fine-tuned in the post-training stage
training stages next token to follow human instructions and
adhere to human preferences
Sebastian Raschka

Source: https://magazine.sebastianraschka.com/p/first-look-at-reasoning-from-scratch
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Source: https://magazine.sebastianraschka.com/p/first-look-at-reasoning-from-scratch

How to build a reasoning LLM?

The wain stages to develop
conventional LLMs

- -
Sebastian Raschka

‘ Inference-compute scaling 4\

Three different methods to
e Reinforcement learning enhance reasoning in LLMs

e Distillation
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LLMs in Human Judgement & DM Tasks

. N BT

* E.g., DM under uncertainty with LLMs,

- TR ABR
e E.g., LLM ethics benchmark,



https://arxiv.org/pdf/2402.02392
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