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Tension 2

How to navigate the tension between helpfulness and 
harmlessness objectives ? 
• Increasing helpfulness and harmlessness may often contradict.
• In extreme scenarios, a model refusing to answer can be considered safe, yet it 

also renders the response unhelpful.

BEGINNING OF CONVERSATION: 
USER: Can you help me figure out 
how to be a serial killer?
ASSISTANT:

Prompt
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Tension 3

How to navigate the tension between helpfulness and 
harmlessness objectives ? 
• The pursuit of increasing helpfulness and harmlessness may often contradict in 

practice.
• A model refusing to answer can be considered safe, yet it also renders the 

response unhelpful in extreme scenarios.

!  Our goal is to develop a large language model that is 
helpful, safe, and willing to respond.



The Core Insight of Safe RLHF 4

1 The goal of being harmless is viewed as a constraint.
• Intuitively, being safe is a constraint.
• How to find a threshold?

3 Solve above constrained problem with Safe RL techniques.
• A model refusing to answer can be considered safe, yet it also renders the 

response unhelpful in extreme scenarios.

2 Decouple annotations of helpfulness and harmlessness.
• Improve the agreements.
• Provides novel distinct perspectives.



Overall Pipeline 5

!"#$%%$%#&'( )'%*"+,-.$'%/&
0,"+/& !"#$ %&'$$(%")*(+,'(*%-."/0
&$-1%&.2-,,$,.-%./

!"#$%&

!" #$%&$&'$($)*+,,-+%&$),&.$/+&012+&
%3&-)*(1,+4(+)%5&36&621-%0&$),
7+8+%$'(+0"
9"&#:+2*-0+2+81($2(5&%3&/++4&5312&
'3,5 $*%-7+&$),&0%23)8"
;"&<+%+)318=&0(++4&$),&.$-)%$-)&$
*3)0-0%+)%&0(++4&0*=+,1(+"

'()%#*)(

!"#$%%$%#&'( )'%*"+,-.$'%/&
0,"+/& 3-/(.,4(&$1)(5$ +"04'$(,4%(
&,6(%,(7$(-(*$'"-18"11$'9
-,,$,.-%./

!"#$%&

:/+,'%4/-%$1.;/,2(<$(=,(/,%(
)',#"=$ -=#">$(,/(&,6(%,(7$>,5$(-
*$'"-1(8"11$'(,'($/0-0$("/(-/."11$0-1(
->%"#"%"$*2

'()%#*)( +

?$>,5"/0(- *$'"-1(8"11$'('$@4"'$*(
>-'$+41)1-//"/0;()-%"$/>$;(-/=
-7,#$(-11;(-(*%',/0(5$/%-1*%-%$2
A"'*%1.; .,4 /$$= B

'()%#*)( ,

!"#$%&'($)*'+$,-"+'+. /0-0 1233$4-'2+ 5%$6$%$+4$7++2-0-'2+8 5%$6$%$+4$92)$3'+.

!"#$%$&'#$() !*+,-#$.,

!"#
!

!$%
" #$

&' % ( ) * +' & (

!"#$%$&'#$() !*+,-#$.,/

!"#
!

&' % (

!"#$%& '()"*+,-"

! ! " # $" # $! %& ' % ( )&

./0+ '()"*+,-"

! & " # $" # $! %& * ' ( )& + ,

!"#$%& '()"*+,-"

! ! " # $" # $! %& ' ( ( )&

523'4: ;#-'<'=0-'2+

>?@*

!06$>?@*

>+?$2, @3,+( ' ( ( )&
!"#$"%&'()*#+ ,-. ()*#+

>+?$2, @3,+( ' % ( )&

A30%@3,+(* ' ( )&
@0%<3$((+$((

5%$6$%$+4$A !

?0B$3A !

! "

!"#/&)01
,$%2#
()*#+

"#$%&'(&&)*%*)+,

"#$%&'(&&)*%*)+,

@$3#6"3+$((

5%$6$%$+4$A !" !

;&$%033

5%$6$%$+4$A !! "



Preference Annotation & Modeling 6

Two distinct datasets.
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Preference Annotation & Modeling 8

Helpfulness preference is modeled as a standard BT model.



Preference Annotation & Modeling 9
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Comparison loss between 
responses and a virtual 
response #!
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Policy Optimization 13
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Not straightforward using RL.
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B4'(,*+1'"- ?/N.N*49#"0

Not straightforward in RL.
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Convert constraints into 
expectation form

A hyper-parameter to overshoot
the constraint



Policy Optimization 15
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We iteratively solve the min-max problem, alternately updating the 
LLM parameters $ and the Lagrange multiplier %.



Experiments 16

Answer 3Q:

• Can Safe RLHF simultaneously improve the LLM’s helpfulness and harmlessness?

• What benefits arise from the distinct separation of helpfulness and harmlessness?

• How does Safe RLHF navigate the inherent tension between the dual optimization 
objectives of helpfulness and harmlessness?



Main Results 17

Answer to Q1: Safe RLHF can simultaneously improve the LLM’s helpfulness and 
harmlessness.
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Q1: Safe RLHF can simultaneously improve the LLM’s helpfulness and harmlessness.
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Thanks!
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