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Tip of the Tongue (ToT) Known-ltem Retrieval

e An identification task where the searcher has
previously experienced or consumed an item but
cannot recall a reliable identifier.

e Named after the psychological state of not being able
to recall a specific word but being able to recall words
of similar form or meaning.

e [Xisting search systems are ineffective in resolving ToT
iInformation needs.
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ABSTRACT 1 INTRODUCTION
While fi effective for Known-item retrieval refers to a broad clas: scenarios where

tem retrieval where the searcher provides a precise name or identi-
e for the item being sought, systems tend to be much less effective
for cases where the searcher is unable to express a precise name
or identifier. We refer to this as tip of the tongue (TOT) known-
retrieval, named after the cognitive state of not being able to re-
trieve an item from memory. Using movie search as a case study, we
explore the characteristics of questions pased by searchers in TOT
son answering website. We analyze

information? Our results suggest that searchers use a combination
of information about: (1) the content of the item sought, (2) the
context in which they previously engaged with the item, and (3)
previous attempts to find the item using other resources (e 5., search
engines). Additionally, searchers convey information by sometimes
expressing uncertainty (ic., hedging), opinions, emotions. and by

performing relative (vs. absolute) comparisons with attributes of
the item. As a result of our analysis, we believe that searchers in

a searcher's i specific document
known to exist in the corpus (26). Searchers may seck an item
they have seen before (10] or one they believe exists (4]. During
known-item retrieval, searchers may express their need using a
unique identifier (e.g. title). bibliographic information (c.g. author
or genre), or content cues (e.g., keywords). Information retrieval
systems, for example web search engines, can leverage previously

mation need is for a sing]

issued queries and engagements to improve known-item search,
although such techniques are less effective for unpopular or new
documents with less behavioral data (9]

In this paper, we investigate known-item retrieval scenarios
where a searcher is looking for a previou:
able to express precise or even reliable information about the item.
Imprecision may result from a long delay between the informa-
tion need and when the searcher most recently engaged wi
item (ic., long-term memory degradation) or from the lack of a
universally adopted content description language (e.g. searching
song based on its drum beat or a b

een item but is not

the

ook based on its narra-

ve structure). While similar to re-finding tasks, the emphasis on

TOT states may require specialized query s methods
or document representations. Finally, our preliminary retrieval ex-
periments show the impact of each information type presented in
information requests on retrieval performance

ACM Reference Format:

Jaime Arguel Bhaskar Mitra, Hamed Za-

mani, and Fermando Disz. 2121, Tip of the Tongue Known-[ter i
Case Study in Movie Identification. In Procerdings of the 2021 AC

Canference om Human information Interaction and Retrieval (CHIR 21}

2021, Canberra, ACT, Australia. ACM, New Yok, NY, USA.
idok org/10.1145/3406522 446021

dam Ferguson, Emery F

4 Zaamani was allistod with Miczoa.

apposed to navig akes these information
nceds acute, one-off episodes—as oppased to repeated requests.

We refer to a searcher in this situation as being in a “tip of the
tongue’ (TOT) state, due to its similarity to the cognitive state of
Rt being able to retrieve an item from memory (6. We adopt the
llowing definition of a TOT information need,

an item identification task where the searcher has pre-
viously experienced o consumed the item but cannot
recall a reliable identifier.

ally in TOT states
frustration compared to other

Elsweiler et al. 12] found that searchers spe
tend to be prone to higher levels
memary lapse states.

In recent years, several community question-answering (CQA)
sites have emerged to support searchers with TOT information
needs.! These sites are tailored for searchers who want to find a
specific known item (8., movie, book, song, artist, video game.
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What do TOT Information Requests Look Like?

Example

Ok so | don’t really remember anything but one scene, so | will try to give as much detalil
as | can. | saw this movie when | was very young and only remember this scene because
(from what | remember) | don’t think | actually watched most of the movie because |
found it pretty scary, so it is probably not a children/family movie. | think | watched it in
2006 (mid-end of the year probably) and it was on a tv in someone’s house, so it was old
enough to be released on tv/dvd (not still in cinemas). It was in English and colour I’'m
pretty sure. So this scene: There was a (or multiple) giant robot-like things and | think they
were sort of sphere shaped. It was destroying a city and going around picking people up
(possible killing them?) in giant net-like things i think. There was a father and daughter (i
think it was a daughter) and they ended up getting separated because the father got
picked up by the robot thing. When the robot thing was picking people up there was a lot
of red liquid stuff (quite possibly blood, but maybe something else?). In the end | think the
father made it back to the daughter. And that is all | remember, sorry if it is vague, but
really hope someone can help.
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Challenges

e [gnoring social niceties

e |everaging contextual (episodic)
memories

e [everaging semantic memories
about: metadata

e [everaging semantic memories
about: scenes

e [everaging semantic memories
about: plot

Modeling levels of (un)certainty
Modeling exclusion criteria

Relative movie comparisons
(multi-hop reasoning)

Relative attribute comparisons
(multi-hop reasoning)

Dealing with false memories

Not all items are equally
“forgettable”
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Experimental Setup
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e Protocol: single-turn, ad hoc retrieval.

e Queries:
o 2023: queries from the Microsoft Tip of the Tongue (MS-ToT) dataset.

o 2024: queries from from MS-ToT augmented with simulated queries.

o 2025: queries from from MS-ToT augmented with simulated queries.

e Corpus: Subset of Wikipedia, corresponding to query
classes.

e Evaluation: NDCG@10, NDCG@1000, MRR@1000,

Recall@1000. There is one relevant document per query.




Simulated queries

I

TREC Tip of the Tongue

= trec-tot.github.io

. design a prompt to generate a ToT queries by iterating on language to

a. generate system orderings similar to system orderings generated by
human ToT queries, and

b. be linguistically similar to human ToT queries.
2. generate new ToT queries,

a. sample a target concept associated with a random wikipedia page
relevant document
b. generate a ToT query based on the prompt and sampled page

query text
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Abstract

Keywords

Tip-of-the-tongue (TOT) search occurs when a user struggles to re-
calla specific identifier, such as a document title. While common, ex-
isting search systems often fail to effectively support TOT scenarios.
Research on TOT retrieval is further constrained by the challenge
of collecting queries, as current approaches rely heavily on commu-
nity question-answering (CQA) websites, leading to labor-intensive Conforeos o Reererch and
evaluation and domain bias. To avercome these limitations, W& Development in Information Retrieval 25), Tuly 13-18, 2025, Padua
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Language models (LLMs) and human participants—to facilitate sm- 3730335

ulated evaluations of TOT retrieval systems, Our LLM-based TOT
user simulator generates synthetic TOT queries at scale, achiev-
ing high carrelations with how CQA-based TOT queries rank TOT

Tip-of-the-Tongue Known-ltem Retrieval; Synthetic Query Genera-
tion; Human Query Elicitation
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retrieval systems when tested in the Movie domain. Additionall

these synthetic queries exhibit high linguistic similarity to CQA-
derived queries. For human-elicited queries, we developed an in-
terface that uses visual stimuli to place participants in a TOT state.

enabling the collection of natural queries. In the
tem rank correlation and linguistic similarity

fovie domain, sys-
yses confirm that

o A
based queries. These approaches reduce reliance on CQA-based

data collection while expandi

g coverage to underrepresented do-

‘mains, such as Landmark and Person. LLM-elicited queries for the
Movie, Landmark, and Person domains have been released as test
queries in the TREC 2024 TOT track, with human-elicited queries
scheduled for inclusion in the TREC 2025 TOT track. Additionally.
we provide source code for synthetic query generation and the

human query collection
used for eliciting TOT queries.

rface, along with curated visual stimuli
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Tip-of-the-Tongue (TOT) retrieval is a known-item search task
where the searcher aims to re-find a previously encountered item
but struggles to formalize the query due to an inability to recall
specific identifiers, such as a document title or a person’s name
(4, 10]. Unlike other known-item retrieval tasks, TOT information
requests are typically verbose and complex, often blending semantic
details about the context in which the searcher previously engaged
with the item 25, 27). These queries frequently include linguistic
phenomena such as uncertainty
parisons, and even false memories (4, 27), making them especially
challenging for traditional retrieval systems (2, 4, 10, 26)

Addressing the challenges of TOT retrieval is critical because
searchers in the TOT state experience higher level of frustration
campared to other types of memory-related search faibures [18).
TOT retrieval spans a wide range of domains. from casual leisure
search (19), such as finding games (23], music [9), and baoks [10].
to critical applications like email retrieval (16, 17, 24] and enter-
prise content search (15). In professional settings, ineflective TOT
support can lead to significant economsc costs, as employees spend
excessive time retrieving essential information, reducing produc-
tivity and efficiency [37).

The evaluation of TOT retrieval systems faces significant chal-
tenges due to limitations in test collection resources and current
dataset construction methods. Mast existing TOT queries in current
datasets are sourced from commanity question answering (CQA)
bsites, which fail to fully capture the diversity of real-world TOT
information needs (27). This reliance on CQA platforms introduces
domain skewness, as existing datasets and studies are heavily bi-
ased toward casual leisure topics like movies and books (11, 19]
while underrepresenting areas such as people and landmarks. Even
attempts to expand domain coverage (27] have had limited success.

exclusion criteria, relative com-
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What do TOT Information Requests Look Like?

Example

Ok so | don’t really remember anything but one scene, so | will try to give as much detalil
as | can. | saw this movie when | was very young and only remember this scene because
(from what | remember) | don’t think | actually watched most of the movie because |
found it pretty scary, so it is probably not a children/family movie. | think | watched it in
2006 (mid-end of the year probably) and it was on a tv in someone’s house, so it was old
enough to be released on tv/dvd (not still in cinemas). It was in English and colour I’'m
pretty sure. So this scene: There was a (or multiple) giant robot-like things and | think they
were sort of sphere shaped. It was destroying a city and going around picking people up
(possible killing them?) in giant net-like things i think. There was a father and daughter (i
think it was a daughter) and they ended up getting separated because the father got
picked up by the robot thing. When the robot thing was picking people up there was a lot
of red liquid stuff (quite possibly blood, but maybe something else?). In the end | think the
father made it back to the daughter. And that is all | remember, sorry if it is vague, but
really hope someone can help.
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What do TOT Information Requests Look Like?

Example
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TREC Limitations

e queries were restricted to English language

o NTCIR RQ: How does performance vary across non-English
languages?

e domains were predominantly US-based

o NTCIR RQ: How does performance vary across east Asian
domains/topics?
m synthesize topics that are, based on Wikipedia page views,
i. more represented in the target language than other languages,
ii. equally represented in the target language and other languages, and

ili. less represented in the target language than other languages.
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Summary

e \We look forward to your participation in NTCIR-ToT!
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Example Prompt Template for Landmark Queries

Let’s do a role play. You are now a person who vaguely remembers a place called {ToTObject}. You are trying to
recall the name of the place by posting a verbose post in an online forum like Reddit describing the place. Generate a
post of around 200 words about the place { ToTObject}. Your post must describe a vague memory of the place without
revealing its exact name. People on the forum must have a hard time figuring out which place you are looking for.
The answer should be difficult to find in search engines, so avoid using obvious keywords. I will provide you with
some basic information about the place, and you must follow the guidelines to create a post.

Information about {ToT target name}: {first paragraph of Wikipedia article}

Guidelines:
MUST FOLLOW:

[1] Reflect the imperfect nature of memory with phrases that express doubt or mixed recollections, avoiding
direct phrases like "I’'m not sure if it is true, but".

[2] Do not directly specify the name of the place.
[3] Refer to the places in an ambiguous way using descriptions instead of names.

[4] Maintain a casual and conversational tone throughout the post, making sure it sounds natural and engaging
without using formal structures.

[5] Provide vivid but ambiguous details to stir the reader’s imagination while keeping them guessing.

[6] Use the provided information only as inspiration to craft a unique and engaging narrative, avoiding any direct
replication of the given phrases.

[7] Start directly with your post, avoiding formal greetings like "Hello" or "Hey everyone."

[8] Start directly with your post, without describing your state of mind like “So, there’s this”, “I remember”,
“I’ve been thinking about”.

COULD FOLLOW:

[1] Share a personal anecdote about your time at the place and the people you were with, but avoid common
phrases like "When I was young." Instead, find unique ways to set the scene.

[2] Focus on sensory details like the overall mood, sounds, and emotional impact of being in the place, using
vivid descriptions.

[3] Draw comparisons with other places or familiar experiences in a nuanced way that doesn’t directly echo
well-known locations.

[4] Introduce a few incorrect or mixed-up details to make the recollection seem more realistic and harder to
pinpoint.

[5] Describe particular scenes or moments using ambiguous terms or partial descriptions.
[6] End the post by encouraging responses with genuine, open-ended questions for help.

Generate a post based on these guidelines.
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