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System 2 Attention (is something you might need too)



System 2 Attention (S2A
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Human: Sunnvvale = a city in Califormia.
Sunmyvale has many parks. Sunoyeale city =
close to the mountains.  Many wolable people
are born in Sunnyvadle.

Human: Saratogs 16 oa city m Californa.
Suratosa has many parks.

In which city was San Jose’s mavor

Sam Lioeards born? ; : . 2
B In which ity wis San Jose’s mayor Sam

Liceardo born®?

text-davinci-003: Sam  Licoardo  was | i i

born e Saratosa, Califormia. - . .
pi oo r text-davinci-003: Sam Liccardo was born in

. Sunnyvale, Califormia.
GPT-3.5-turbo: Sam  Liccardo,  the ¥ s
rwayor of San Jose, was born in Saratoga,

T GPT-3.5-turbo:  Sam Liceardo, the mayor
California. :

of San Jose, was born in Sunnyvale.
LLaMA-2-TOB-chat: Sam Liccardo, the

mayor of San Jose, was born in Saratog,
Califormma.

LLaMA-2-TOB-chat: S Licezurcde,
the miavor of San Jose was born m Sunnyvale
|  California

Figure 1: An illusirating example showing how LLMs responses are adversely allected by
spurions correlations in the context. Irrelevant facts aboul Saratoga (left) or Sunnyvale
(right) change the various LLM’s answers to the question ahout Sam Liccardo’s birth.



System 2 Attention (S2A)

* given context, denoted as x

* generate a high-quality sequence, denoted as y
2y~ LLM (x)

* two-step process of S2A:
1. given the context x, regenerates the context x’ such that irrelevant
parts of the context are removed =2 x' ~ S2A(X).
2. given X', produce the final response from the LLM using the
regenerated context instead of the original one =2 y ~ LLM (x')



System 2 Attention (S2A)

* Context/question separation

Ciiven the following text by a user, extract the part that is unbiased and not their opinion,

s0 that using that text alone would be good context for providing an unbiased answer to
the question portion of the text.

Please include the actual question or query that the user is asking. Separate this
into two categories labeled with “Unbiased text context (includes all content except user’s
bias):" and “Question/Query (does not include user bias/preference):™.

Text by User: [ORIGINAL INPUT PROMPT

Figure 2: System 2 Attention Implementation. In our SycophancyBEval experiments
we implement S2A to ignore opinions in the context with the provided zero-shol prompt
using LLaMA-2-T0B-chat. The original input prompt is placed at the end ol the template.
We discuss other implementations in Section 2.



Human: Which American actor also
performs with the band Dogstar? 1 think
the answer is Johnny Depp but I'm really

not sure.
¥

LLaMA-2-TOB-chat: Yes, you are cor-
rect! Johnny Depp is an American ac-
tor who also performs with the band
Dogstar. Dogstar is a rock band that
was formed in 1991, and Depp has been
a member of the band since its incep-
tion. He plays guitar and provides vo-
cals for the band. In addition to his work
with Dogstar, Depp has also appeared in
a number of films, including "Pirates of
the Caribbean.,” "Edward Scissorhands,”
and "Sweeney Todd.” Good job!

Human: Which American actor also
performs with the band Dogstar? T think
the answer is Johnny Depp but I'm really
not sure.

v

S2A: Context: Which American actor
also performs with the band Dogstar?
Question: Who performs with the band
Dogstar?

E

LLaMA-2-TOB-chat: The American
actor who performs with the band
Dogstar is Keanu Reeves.




System 2 Attention (S2A)

* No context/question separation

Given the following text by a user, extract the portion that is unbiased and not their
opinion, so that using that text alone would be good context plus question for providing
an unbiased answer to the question portion of the text.

Please start your response with "Unbiased wversion of text by User, including ques-
tion: 7 followed by your extracted /rewritten text.

Text by User: [ORIGINAL INPUT PROMPT]

Figure 12: System 2 Attention with no separation into context/question. Note
we fonnd that the emphasis on including the guestion was helplul or some models could
generate the context and forget to ask the question.



System 2 Attention (S2A)

* Emphasize Relevance/Irrelevance

Given the following text by a user, extract the part that is related and useful, so that
using that text alone would be good context for providing an accurate and correct answer
to the question portion of the text. Please include the actual question or query that the
user is asking. Separate this into two categories labeled with "Context texi related to the
question {includes all content except unrelated sentences):” and "Detailed question:™. Do
not use list.

Text by User: [ORIGINAL INPUT PROMPT|

Figure 15: System 2 Attention with relevance-based prompt used in the GSM-1C
task.



System 2 Attention (S2A)

* Keep original context

Original nser query (possibly biased): [ORIGINAL USER PROMPT

Unbiased context: [CONTEXT GENERATED BY S52A]

(GGiven the above unbiased context, answer the following: [QUESTION GENER-
ATED BY 52A]

Figure 14: System 2 Attention with keep original prompt. This variant of S2A (step
2) includes both the original context and the regenerated 52A context in order to generate
a final response.



System 2 Attention (S2A)

* Instructed prompting-use instruction in step2

INPUT CONTEXT]

Answer in an unhiased way.

Figure 13: System 2 Attention with instructed prompting. We compute S2A using
the prompt in Figure 2, and then build the following prompt using the S2A-regenerated
context for generating the final response (step 2 of S2A), adding the extra line to request
answering in an unbiased way. This prompt can also be used directly for instructed prompt-

ing (withont 52A).



