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Overview

▶ LMs can answer questions involving numeric properties
▶ For example “When was Karl Popper born?”
▶ How is this knowledge represented inside the LM?
▶ We find monotonic representations of numeric properties
▶ There are directions in activation space that correlate with

the value of numeric properties
▶ By activation patching along such directions, LM output

changes accordingly

Are entity representations unordered or ordered?

Finding property-encoding directions via PLS regression

Low-dimensional subspaces predict numeric properties
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Birth year
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Death year
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Population
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Elevation
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Latitude
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Side effects
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Measured property

area

birthyear

death year

elevation

inception

latitude

longitude

population

work period start
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0.54 0.73 0.69 0.70 0.68 0.68 0.60 0.34 0.67

0.57 0.84 0.66 0.42 0.64 0.56 0.43 0.36 0.84

0.62 0.68 0.82 0.44 0.66 0.52 0.54 0.63 0.52

0.45 0.62 0.52 0.88 0.61 0.43 0.40 0.51 0.59

0.41 0.67 0.59 0.50 0.70 0.64 0.56 0.44 0.60

0.57 0.55 0.61 0.58 0.51 0.76 0.35 0.50 0.49

0.71 0.52 0.54 0.57 0.56 0.57 0.55 0.58 0.58

0.54 0.76 0.71 0.67 0.70 0.69 0.51 0.65 0.68

0.41 0.77 0.74 0.49 0.65 0.54 0.48 0.52 0.90
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Monotonic structure in entity representations
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Does representation affect computation?

Effect of editing representations along property-encoding directions
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Data sample

Property Prop. ID Entity Entity ID Prompt Value Unit

birthyear P569 Nina Foch Q235632 In what year was Nina Foch born? 1924 annum
death year P570 Johannes R. Becher Q58057 In what year did Johannes R. Becher die? 1958 annum
population P1082 Akhisar Q209905 What is the population of Akhisar? 173026 1
evelation P2044 Sondrio Q6274 How high is Sondrio? 360 metre
longitude P625.long Korean Empire Q28233 What is the longitude of Korean Empire? 126.98 degree
latitude P625.lat Küsnacht Q69216 What is the latitude of Küsnacht? 47.32 degree


