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Specific Attn Heads focus on filtered items

Head [35, 19] in Llama-70B A random head



We ask: How filter heads perform filtering?

Cherry, Knife, Pants, Ambulance.

Find the fruit.

a. Binder
b. Peach
c. Watch
d. Scooter
e. Phone

Answer:

Cherry

Answer: 

Scooter b.PeachFind the vehicle

Source run,

 



Identifying Filter Heads

Learn a binary mask over the heads 

optimizing for their functional role.

⇒ 2% of all the heads

⇒ Concentrated in the middle layers



Evaluation

For all the filter heads:

→ Transport query states from a source prompt to a 

destination prompt

→ Check if the LM executes the source preedicate



Generalization



🤔 Causality drops to ~zero in when question is presented before

Which one is a fruit in this list?
Options: Cherry, Knife, Pen, Ambulance.
Ans:



LLMs have two ways to search a list

LAZY Query presented AFTER items Eager Query presented BEFORE items

Reduce
Reduction and 

formatting

(a)

Retrieve + Format

(a)

1. Scan for ✓ flag

��apple ✓
2. Format and answer

Map

��
⌚
��

Independent enrichment

apple

watch

monkey

(a) apple, (b) watch, (c) monkey. 
Find the fruit. 
Answer: 

Find the fruit. 
(a) apple, (b) watch, (c) monkey. 
Answer: 

Map + Flag

��
⌚
��

apple

watch

monkey

✗

✓

✗

Recall semantic info 
+ eagerly check predicate

Filter

🍎

Perform filtering, lazily 
when needed



Validating Dual Implementation Hypothesis

Which one is the vehicle?
Options: Watch, Peach, Truck, Monkey, Knife.
Ans:

Which one is the fruit?
Options: Watch, Peach, Truck, Monkey, Knife.
Ans:

✔

Which one is an animal?
Options: …,       ,…
\nAns:

Monkey
Which one is a furniture?
Options: …,      , …
\nAns:

Watch

Peach

Truck Knife

❌ ❌❌❌

Monkey



Takeaways

● LMs perform list processing with specialized filter heads

● Predicate encoding is abstract and can trigger the same filtering op on a different 

context.

● LMs maintain multiple implementation for the same task: Lazy vs Eager implementation 

for filtering.
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