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* Herber A. Simon () 5%28): “Learning is any change in a system that
produces a more or less permanent change in its capacity for

adapting to its environment.” (“R%H /T ) ﬁ’ﬁiﬁ,ﬁ'ﬁ;“""'ﬁ’]%ﬂltt
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AFEZSIHIE Human Learning Theories

« §XSIRYSLIR (nature), 1DFE (process). FE (principles) LAK
Hl29% SRRV IR SR FORRRR.,

« ITAFENIEIL Behaviorism
« NFNIZ SIS Cognitivism
o AARTFENIEIE Humanism
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1779=E X Behaviorism

« Z2HITAEN
o £84 John B. Watson, 1878-1958
o (T AENXELLBHRIMEZ) (Psychology as the Behaviorist Views It)
s ITHRMMENINMER AT RN, B EIRNEERERE,
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Source:

Watson’s Little Albert Experiment

e Albert: An 11 month old infant
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https://zh.wikipedia.org/zh-cn/%E5%B0%8F%E8%89%BE%E4%BC%AF%E7%89%B9%E5%AE%9E%E9%AA%8C
https://zh.wikipedia.org/zh-cn/%E5%B0%8F%E8%89%BE%E4%BC%AF%E7%89%B9%E5%AE%9E%E9%AA%8C
https://zh.wikipedia.org/zh-cn/%E5%B0%8F%E8%89%BE%E4%BC%AF%E7%89%B9%E5%AE%9E%E9%AA%8C
https://zh.wikipedia.org/zh-cn/%E5%B0%8F%E8%89%BE%E4%BC%AF%E7%89%B9%E5%AE%9E%E9%AA%8C
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Source:
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- HF42/ B.F. Skinner, 1904-1990

« TETHL: ST= S IRIESRM =YY (operant conditioning) FIERE (law of
effect) E’J?fﬂﬁuo

 RERREIL R, BURCE ST/, EL_&
(1SHY) SEUMIRSFRIMTAFFIREGER, LKk "®ERY" (15
PORMEAY) 1779,
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https://psychology.fas.harvard.edu/people/b-f-skinner
https://psychology.fas.harvard.edu/people/b-f-skinner
https://psychology.fas.harvard.edu/people/b-f-skinner
https://psychology.fas.harvard.edu/people/b-f-skinner
https://psychology.fas.harvard.edu/people/b-f-skinner
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https://en.wikipedia.org/wiki/Operant_conditioning_chamber
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B et EIARFS

* ARZITANEREASNERNEGS, (BREETRFRMY
2587 (operant conditioning) k318,

s B ERI TR R ) GRACRIED) WIRETERMNZ BA S,
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2Bt =>] Reinforcement Learning

- (VA /EREIK agent

« 5IK1E (environment) FFE—ZRFINARZE, I ESEAIERISLIRK
L eEMNIMFEZEIRIZZE] (reward)
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State s; Reward 7
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TTREHTAIDEL 7 = (a1, ap, ., ar},

BRI R(T) = XioqTto
SHRIREY (policy model) 0: 25 HEFRITHIHIE T BIMEER Py (7).
o B T XIRLAYRIRD: R (),

TREREL (BRI T0):

J (0) = argmax Er.p, [R(r)] = argmax Y R(T)Py(7)
0 T

0



Source:

Deep Q Learning (DQN)
* CartPole-vl BI3/#E{E5S: BeeERER AR ATZE/NEZIE
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1TE0ZS18] A(s,) = {left, right)

IWENERZEL Q*: Statex Action — R

SRR FHYSREREEL:

n*(s) = arg max Q*(s,a)



https://docs.pytorch.org/tutorials/intermediate/reinforcement_q_learning.html
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Source:

Deep Q Learning (DQN)

» RFEREL Q* ZRAAY, FILABITHEZMBEFS,
|G RISTREL SR MUITHI R FR2ZE) (discounted cumulative
reward) R, = Zt_to ttor,, tBFR[EIHR.
- ITI0RELy € [0,1], TR R, 2UWTEHHY.
- MRy B: REEARKRIEMANMIEEHMEE,

+ SRR EEAERTE) L F AR, TOIERPL SR sRA ] L HRIEE:
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https://docs.pytorch.org/tutorials/intermediate/reinforcement_q_learning.html
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Deep Q Learning (DQN)

« ¥ 0 NEEFHFEEHE Bellman & : BARARESIEREEN
W IR Q* FISEREIETR
Q"(s,a) =r+yQ™(s',m(s")) " (s) = argmax Q" (s, a)

» FLEHNEERIRNIREIEDIRE §:
d =0(s,a) — (r + y max Q(s’, a))

- IHRZ1EIT Huber loss BYFZZSRER/IML :

152 for 6] < 1,
L(8) = {2 o] < [ ERaE

6] — 2 otherwise.
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RLin LLMs

* Action a;: Generates a token at position t
* State s;: User’s input + current generations (< t)

* Trajectory T = {aq, a,, ..., ar}: the complete generation of length T
« Term in LM: trajectory probability Pg(7) = [1; P(a;|s;)
* EquivalenttoterminRL: wg(as|sy) .

* Reward R(7): A score on the generation 7 obtained from
* The labelers
* or, a learned reward model

* LLM needs to tune its parameter @ in order to maximize the reward
without ruining the language modeling performance



