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Question: How do language models use information provided as context to generate a response?

Step 3: Fit a linear surrogate model

logit P (% | Ablate(#, ), $)m

f(m) = w⊤m+b
The output  predicts the ground-truth 
logit-scaled probability for context mask 

f(m)
m

Encodes “importance” of each 
source in the context

Ablation mask as input

Step 2: Evaluate effect of context ablations on response

   (%|                                              , $) = 0.002Pr Ablate(#,             )[ 1 1 0 1 0 … 1 ]

   (%|                                              , $) = 0.475Pr Ablate(#,             )[ 0 1 0 1 1 … 0 ]

   (%|                                              , $) = 0.013Pr Ablate(#,             )[ 1 0 1 1 0 … 0 ]

Record the probability of generating the original 
response for different (and random) ablation masks mi

Original  
response

Ablated 
context 

Ablation 
mask  mi

Original  
query

A llama can carry about 25 to 30% of its 
body weight for 8 to 13 km (5–8 miles).

Generated response %

Step 1: Generate a response for the given context and query

The llama is a domesticated camelid…

Context #

How much weight can a llama carry?

Query $

Applications of ContextCite

Selecting query-relevant informationDiscovering poisons in long contexts

ContextCite traces a selection from the response 
back to specific parts of the context that cause it

<wikipedia.org/Cactus>Context

Can you overwater a Cactus?Query

Yes, it is possible to over-water a cactus, which can 
lead to root rot and other issues. It is generally 
recommended to allow the soil to dry out between 
thorough waterings, especially during the dormant 
winter season. The frequency of watering required 
depends on the specific cactus species, the 
growing medium, and the environmental 

Generated response

[From the context]

￼∅

"...frequency of watering depends on where the cacti is 
grown, nature of growing medium, and original habitat."

"...during the growing season, cacti should be allowed to 
dry out between thorough waterings."

"...even during the dormant winter season, cacti need some 
water."

Unverified statement 🤔  (no mention of "root rot" in context)

Misinterpretation ❌  (confuses growing and dormant season)

Verified response ✅  (attributed context entails generated response)

solar_eclipse_2024.pdf:…To witness this incredible total solar eclipse, you will need to be 
within the 115-mile-wide path of totality. [1] The path arches from Mexico to Texas to Maine. 
Unless you're on that line—the path of totality—you'll only see a partial eclipse.

Context attribution

<solar_eclipse_2024.pdf>

I live in Boston, MA. When and  
where should I go to see the eclipse? 

Context

Query
Since Boston is not on the path of totality, 
you’ll only see a partial eclipse. However 
you can travel to Maine, which is on the 
path of totality[1]… 

Generated response

ContextCite

What can ContextCite attributions reveal?

How does ContextCite work? How effective are ContextCite attributions?
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<wikipedia.org/

What is the weather like in …

In January, the temperature at 
McMurdo Station, which is a 
coastal location, ranges from 
-26°C to -3°C (−14.8°F to 26.6°F). 

Context

Query

Generated response

Surrogate model weights Surrogate model predictions

58.1

33.9

3.06

Along the 
Antarctic …

Monthly … 

It is also … 

-1.71Ice shelves …

Llama-3-8

When ablated, the sources identified by ContextCite 
result in a larger probability drop than baselines

Context 

Ablate(📚 ,         )[ 1 0 … 1 ]

Context

Ablation mask ￼m

Ablated Context: Ablate(📚 ,  )￼m

Approach: model ablation effects with a sparse linear model

Key idea: can we predict the effects of context ablations? Finding: sparse linear surrogate model is quite faithful!

• Poisons can be hidden in long contexts 
• ContextCite can help reveal these

• Models struggle to understand information in 
long contexts 

• Providing only the relevant sources identified 
by ContextCite can help

Try out 
ContextCite 

with our 🤗 demo!


