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Multi-Hop Reasoning in Long Videos
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Full Video Link: youtu.be/p8403JAp_IM
03:35 27:30
Videos can be very long (multiple hours):
« How to connect temporally distant events in long videos?

=> Multi-Hop Question Answering Benchmarks

Data Generation Pipeline of SagaQA

SagaQA: 200 questions spanning 4 years of the TV Show As the World Turns

Each Question-Answer (QA) pair targets a sequence of 20 consecutive episodes

We generate QA pairs given human annotated summaries of the 20 episode,

Web-Sourced Multi-Episode Multi-Hop Multi-Modal
Summaries
Summary 1 Question:
Hop 1 Hop 2 + Hop 3
Summary o How did the vodka samples lead to danger for Carly's children,

and what was her decision given the incident?
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QA pair
Summary 3  generation

. Answer:

'@' Hop 1: Craig brought unlabeled vodka samples to Carly's home.

Hop 4

Hop 2: Her children, Parker and Liberty, mistook these for soda, drank
them, and became drunk.

Hop 3: This led to them ditching school and leaving a pizza in the oven,

Summary N-1 causing a fire and leaving her kitchen with blackened appliances and
counters.
Summary N Hop 4: Despite seeing the damage and realizing she could have lost her

son, Carly decided not end her partnership with Craig.

Multi-Episode: The questions cannot be answered using a single episode

Multi-Hop: The questions must integrate information from multiple audio-
visual segments through a series of dependent reasoning steps that
progressively build toward the final answer.

Multi-Modal: The questions cannot be answered from dialogue alone and
require analyzing visual elements from the video.

Statistics Distribution of SagaQA

Dataset Hop Length  Reasoning
Short Hops

CausalStep (Li et al., 2025) sec—min Narrative

Video-Holmes (Cheng et al., 2025)  sec—min Narrative

VRBench (Yu et al., 2025a) Up to 40min  Narrative

___________ Long Hops

Video-BrowseComp (Liang et al.,Search-Based Fact-Finding
2026)
Ego-LifeQA (Yang et al., 2025a)  Up to 24h+  Temporal

SagaQA (ours) Up to 20h Narrative

The hops in SagaQA are longer (up to 20 hours) and more challenging
than other datasets by targeting the whole narrative
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Parallel Planner: Solves a question by answering independent subquestions
in parallel. (+ Exploration, = Exploitation)

Sequential Planner: Solves a question through a sequence of dependent
reasoning steps, one subqguestion at a time. (= Exploration, + Exploitation)

Hybrid Planner: Combines sequential planning with parallel subquestion
execution. (+ Exploration, + Exploitation)

Results

Answer Evaluation Episode Grounding

rl r2 rlsum METEORI|Precision Recall Fl

Non-Planning
TextRAG 36.30 6.51 33.09 2349 28.13 11.14 14.92
VideoRAG 36.71 6.72 3327 24.42 3691 3046 28.54

Parallel Planners
EGAgent (Qwen3-30B-Instruct§33.01 4.25 2941  20.38 38.89 33.33 32.86
Parallel Planner (Prompt 1) 35.00 593 3193 2342 50.03 26.35 30.88
Parallel Planner (Prompt 2) 36.06 6.15 3298 24.10 48.06 3093 34.26

Sequential Planners
VideoExplorer (7B) 27.18 10.67 23.89 18.94 3333 1042 15.83
Sequential Planner + VideoRAQ 36.94 6.67 33.35 2422 46.76  30.43 32.68

Hybrid Planners
2ybrid Planner + VideoRAG  |35.99 6.32 3258 24.07 4547  44.11 41.02

t

Assess the generated answer with respect to reference

Assess the episodes retrieved by the agent to ground the answer

Hybrid Planner: Best trade-off between Exploration (Recall) and
Exploitation (Precision)

Post-analysis of retrieved video segments remains a bottleneck:
ROUGE and METEOR scores are low

Takeaways

SagaQA for long hop reasoning in challenging TV show narratives
Structured Hybrid Video Planning for better Exploration vs. Exploitation

Current methods still fail to integrate information across long TV shows



