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Long-Term Memory

* Long-term memory is a crucial ability of conversational agents.
* Personal Information
* Preferences .’

,7 Manage Memory X

* Custom Instructions 7 Fy—

Has a 2 year old daughter named Lina W
Daughter, Lina, loves jellyfish 0]
Prefers meeting summaries to have headlines with bullets and action W

items summarized at the end.

Prefers assistance with writing blog posts to be more concise, W
straightforward, and less emotive.

Loves to travel. W

Is interested in traveling to Mexico for April vacation. o

Clear ChatGPT’s memory
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* LongMemEval is a challenging benchmark for long-term memory
of chat assistants.

LongMemEval

* Five core abilities
* Information Exaction
* Multi-Session Reasoning
* Knowledge Updates
* Temporal Reasoning
* Abstention
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* LongMemEval tests aggregation over multiple sessions.

LongMemEval: Highlighted Features

- N G-
(% I'm looking to find a piano technician to ? \
I L service my Korg B1. ) How many musical |

p ~ | instrumentsdol
% I've been playing my black Fender currently own? :
I Stratocaster electric guitar a lot lately... '\ i

- Y, \

e ™ o
r% I've had my acoustic guitar, a Yamaha Qf A
I FG800, for about 8 years. ) : i

k 1

- \ 4 |
(% I'm thinking of selling my old drum set, a 5- !
I piece Pearl Export.

_________________________
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* LongMemEval tests history understanding via implicit preference.

LongMemEval: Highlighted Features

Y A N
% Can you recommend some camera flash ® Canyou suggest ‘;
I options compatible with my Sony A7R IV? accessories that
~ complement my
s | :
% What's the best way to clean my Sony 24- l\\photography setup?
| 70mm /2.8 lens? Il
| L W N

* Theuserwould
% [ As a Sony camera user, l've been thinking J prefer suggestions
[

about upgrading my camera bag to . of Sony-compatible
something more comfortable and durable. accessories.

___________________________
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LongMemEval: Highlighted Features

* LongMemEval tests reasoning over timestamp metadata.

T~ P / . _ _ \ PR
% (" 122 N | went to behind-the-scenes 9 {\ 6/25 N
N\ Q
I o

-~__ tour of the Science Museum ,
today with a friend who's a How manymonths
\_ chemistry professor. Y, T e
g — [ / - :
(’ 3/11 \, | attended a guided tour at the h . my last museum
| S~ Natural History Museum . Visitwith a friend?
_ yesterday with my dad. ) Qy ------------------------- N
3 " 2o~ (ljustlearnedalotina lectureat ) | i
L (" a/18 jus ea. edalotinalecturea | 5 months i
S~ the History Museum about | !

\ancient civilizations this month.J N

__________________________
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Freely-Extensible Chat History

(a) Question Construction (b) Evidence Session Construction
. (T T i SDur g neak campaign seasons. mvwork. : .
Attribute " occupation | UserLLM | During peak campalgn seasons, my work | Assistant LLM
"""""""""""""" .......hours per weekincreases by 10 hours.
\I/ Background Sampling 2% I'mplanning to start looking for a new job in the next few months, and Iwas
Background T - wondering if you could help me update my resume and Linked|n profile...
T T TS i e T IEEE R SEE e X
= been_ sy s e Lsedls el at, a m,'d glzed ; : I‘d be happy to help! To get started, could you share your current resume? ... (ﬂ'vf
tech firm, aptly named TechSavvy Inc. My job title is : L g

officially “Digital Marketing Specialist” and | report directly | “I've attached my current resume. ... I'd like to highlight my experience in managing
to Marketing Manager Rachel. My primary responsibilities | 3 y o ghiight my exp il

include ... In the past 6 months, I've been working an N i social media presence, creating and scheduling posts, and analyzing engagement |

. . : | metrics. During peak campaign seasons, | increase my work hours by 10 hours
B L L e E U LS E 2 b ' weekly to accommodate the additional workload. | want to emphasize my ‘

1

hoursdurmgpeakcampalgnseasons ............. ability to adapt to changing workloads and prioritize tasks effectively.
l Question Construction ~ Thankyou for sharing. I'll provide you with some feedback and suggestions ... ... (.i.‘}VJ
Evidence Statements PU_BE
ittt . ‘ &< e )
I work an average of 40 hours per week. |« 2024/5/1
R ————— (c) History Construction
{ During peak campaign seasons, my work ,/"’ BRI f .
___hours perweekincreases by 10hours, |~ 2024/5/3 Publicly Released
e Chat Sessions

Question w/ Timestamps Evidence Sessions History Sessions
i How man.y hours dolwor_kinatypical ( - 2024/5120\\’ N = Non-Conflicting
:  week during peak campaign seasons? - - =

Simulated Chat
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LongMemEval is Challenglng

(  Performance drops ,
: moving from offline to |
|

N S“Jiﬂe_r'leﬂfr_y_ _, Model Size Oracle S % Drop

No Chain-of-Note
System LLM Accuracy GPT-40 ~ 0.870 0.606 303%)
: : ] Llama 3.1 Instruct ~ 70B  0.744 0334 55.1%)
Offline Reading|  GPT-4o 0.9184 Llama3.1 Instruct 8B  0.710 0.454 36.1%)
GPT-40 0.5773 Phi-3 128k Instruct  14B  0.702 0.380 45.9%)
ChatGPT | o140 mini | 07113 Phi-3.5 Mini Instruct 4B 0.660 0.342 48.1%]

With Chain-of-Note

PT-4 32

Coze GP”(F}- 3 S-tzrbo 83432 GPT-40 - 0924 0.640 30.7%)
' i Llama 3.1 Instruct  70B  0.848 0.286 66.3%.

. . Llama 3.1 Instruct 8B 0.710 0.420 40.8%|
(a) Commercial memory-augmented chat assistants Phi-3 128k Instruct  14B 0722 0344 52.4%)

exhibit weak performance on LONGMEMEVAL. The Phi-3.5 Mini Instruct 4B 0.652 0.324 50.3%.
accuracy of ChatGPT and Coze degrades by a large
amount compared to directly reading the context (b)Long-context LLMs exhibitlarge QA performance
(“Offline Reading”’) with the same LLM. Specifically, drops on LONGMEMEVALs (column “S”), compared
ChatGPT and Coze instantiated with GPT-40 exhibits to the accuracy of answering the questions based on
37% and 64% performance drop, respectively. only the evidence sessions (column “Oracle”).

Figure 3: Pilot study of (a) commercial systems and (b) long-context LLMs on LONGMEMEVAL.
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LongMemEval is Chall Ak
(  Performance drops ,
I moving from offline to |
I\ online memory I Model Size Oracle S % Drop
____________ /7
No Chain-of-Note
System LLM Accuracy GPT-40 - 0870 0.606(303%)) . —————— — — .
, , ] Llama 3.1 Instruct  70B  0.744 0.334| 55.1%)|
Offline Reading | GPT-40 05184 Llama 3.1 Instruct 8B 0.710 0.454|361%|| | Performance
GPT-40 0.5773 Phi-3 128k Instruct  14B 0.702 0.380| 45.9%. | , :
ChatGPT A i Phi-3.5 Mini Instruct 4B 0.660 0.342| 48.1%] drops moving
GPT-40-mini | 0.7113 \ 2 1 tomoracleto |
GPT-40 0.3299 With Chain-of-Note I ] [
Coze GPLA3.5-turbo | 02474 GPT-4o 0924 060 (307%]) | Shorthistory
' i Llama 3.1 Instruct  70B  0.848 0.286|663%)| Y= = = = = = — = ~
(a) Commercial memory-augmented chat assistants %ﬁgaégklﬁggg& 1%33 g;ég 8;32 ?g%ﬁ
exhibit weak performance on LONGMEMEVAL. The Phi-3.5 Mini Instruct 4B 0:652 0:324 50:3% l

accuracy of ChatGPT and Coze degrades by a large
amount compared to directly reading the context (b)Long-context LLMs exhibitlarge QA performance
(“Offline Reading”’) with the same LLM. Specifically, drops on LONGMEMEVALs (column “S”), compared
ChatGPT and Coze instantiated with GPT-40 exhibits to the accuracy of answering the questions based on
37% and 64% performance drop, respectively. only the evidence sessions (column “Oracle”).

Figure 3: Pilot study of (a) commercial systems and (b) long-context LLMs on LONGMEMEVAL.
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* With LongMemEval, we study the designh choices of memory-
augmented assistants in three abstract stages.

Memory Assistants: a Unified View

~
\
: Chunk 2
I Key 4
: Chunk 3 LLM Answer
I Query ry
: Key 2 Chunk 1
|
|
|
!
/7

(1) Indexing (2) Retrieval (3) Reading
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* Round is the more optimal value granularity for history storage.

Empirical Insights

* Extracting user facts for indexing improves both memory recall
and downstream question answering.

* Time-aware indexing and retrieval improve temporal reasoning.

* Choosing a good memory reading strategy is important:
* JSON formatting
* Chain-of-Note

11
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Thank you for listening!

Repo

Paper
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