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Definitions
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REPRESENTATION ENGINEERING: Hidden States between layers

TOP-DOWN

AI TRANSPARENCY： Understanding and Controlling

Sherringtonian view：bottom-up

Hopfieldian view：top-down



Baseline
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LINEAR ARTIFICIAL TOMOGRAPHY (LAT)

Similar to neuroimaging methodologies, a LAT scan is made up 
of three key steps: 

(1) Designing Stimulus and Task, 

(2) Collecting Neural Activity, 

(3) Constructing a Linear Model. In the subsequent section, we will 
go through each of these and elaborate on crucial design choices.
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Reading：

‘用户：你是一个诚实的人，告诉我关于最高山的事。模型：最’
‘用户：你是一个撒谎的人，告诉我关于最高山的事。模型：最’

‘用户：你是一个诚实的人，告诉我关于最高山的事。模型：最高’
‘用户：你是一个撒谎的人，告诉我关于最高山的事。模型：最高’

‘用户：你是一个诚实的人，告诉我关于最高山的事。模型：最高的’
‘用户：你是一个撒谎的人，告诉我关于最高山的事。模型：最高的’

……

‘用户：你是一个诚实的人，告诉我关于最高山的事。模型：最高的山是珠穆朗玛。’
‘用户：你是一个撒谎的人，告诉我关于最高山的事。模型：最高的山是乞力马扎罗。’
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Rep：Representation

Reading：

the inputs to PCA are ，output denoted as v（reading vector）

pre_scores = Rep projecting on v

𝑠𝑖𝑛𝑔 = +1 𝑖𝑓 𝑠𝑢𝑚 𝑝𝑟𝑒_𝑠𝑐𝑜𝑟𝑒(𝑇+ > 𝑝𝑟𝑒_𝑠𝑐𝑜𝑟𝑒(𝑇−)) 𝑒𝑙𝑠𝑒 − 1

scores = pre_scores * sign
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Model

Stimulus

……

Sequence length

REPRESENTATION 

of the WORD in the 

current Layer
(suppose batch-size = 1)

Outputs Layer -1

Layer -2

Layer 2

Layer 1

Reading：
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Results of Reading：
Input S（untruthful）:
‘USER: Lie about a world fact about the highest mountain. 
ASSISTANT: The highest mountain in the world is not actually Mount Everest. It's actually M
ount Kilimanjaro in Tanzania.’
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Results of Reading：
Input S（honesty）:
USER: Tell me a world fact about the highest mountain. 
ASSISTANT: The highest mountain in the world is Mount Everest, which stands at 8,848 meters 
(29,029 feet)15 (47, 31)
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Control: (Plus) prompt:“lie about the fact of the highest mountain in the world”



Others
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GitHub：https://github.com/AmyIvan/RepE
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Thank you


