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divid.mg
bythis now yields log trick

So from last class

Alt y r x y b x

baseline 1 met
batch

2 group stats

3 trained value
for or critic
RLAF

Value for

takes prompt and partial

response Y predicts x y

just like reward
model scalar

head trained on top of LM 12 loss

unlike RM value for trained

alongside policy model
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we're not done yet

want to make small stable

changes when updating Po

policy ratio p

Bit
Dou for first step

on batch different
after subsequent steps



how much more less likely

is this token under the new

policy vs the policy that generated

it

we can weight our advantage

by P and control update

by clipping D

Let's denote

A n A x y β Pm Po Pset

then n

J o E min GA x y

clip Pi I E I E A 14

clipping
hyper 0.2



intuition

if A 0 we like this

token and want to increase
its prob

Max increase of I E AF
if A co we don't like

the token

max decrease 1 E AI
no gradient thru clipped

term

example

E 0.2 so we clip P 0.8 1 2

A 2.0 P 1.3

unclopped 2 6

dipped 2.4 choose min
no gradient
token already more

Ai 2.0 P 1 I likely under new

unclipped a 2.2 clipped 2 4



normal gradient increase
prob of token

A 2 0 P 0.6

unclipped 1.2

clipped 1 6 choose min
no gradient

token already less

likely under new

Ai 2.0 P 0.9
4 unclipped 1,8

normal g ad

decrease prob oftom

clipped 1 6
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GRPO group relative
PPO

baseline comes from group
Statistics

for each prompt sample

a group of responses 4 Y2 or Y

compute mean reward Nx
and std dev of reward ox
over group

for any specific y in group

A x y
r

gNx
z score



Deepseek RI

GRPO

remove reward model

instead use simple verifiable tasks

e g Math problems

prompt x 37 53

response 32 reward 0

response y 47 reward 0

response y 90 reward 1

incentivize thinking reasoning

before answering


