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Abstract

Understanding documents with rich layouts and multi-modal components is a
long-standing and practical task. Recent Large Vision-Language Models (LVLMs)
have made remarkable strides in various tasks, particularly in single-page document
understanding (DU). However, their abilities on long-context DU remain an open
problem. This work presents MMLONGBENCH-DOC, a long-context, multi-
modal benchmark comprising 1,082 expert-annotated questions. Distinct from
previous datasets, it is constructed upon 135 lengthy PDF-formatted documents
with an average of 47.5 pages and 21,214 textual tokens. Towards comprehensive
evaluation, answers to these questions rely on pieces of evidence from (1) different
sources (text, image, chart, table, and layout structure) and (2) various locations
(i.e., page number). Moreover, 33.7% of the questions are cross-page questions
requiring evidence across multiple pages. 20.6% of the questions are designed to
be unanswerable for detecting potential hallucinations. Experiments on 14 LVLMs
demonstrate that long-context DU greatly challenges current models. Notably, the
best-performing model, GPT-40, achieves an F1 score of only 44.9%, while the
second-best, GPT-4V, scores 30.5%. Furthermore, 12 LVLMs (all except GPT-40
and GPT-4V) even present worse performance than their LLM counterparts which
are fed with lossy-parsed OCR documents. These results validate the necessity of
future research toward more capable long-context LVLMs.

1 Introduction

Documents are one of the fundamental forms of information preservation and exchange. In each year,
tens of millions of documents are created, read, saved, and dispatched [1]. Beyond unstructured pure-
text, documents feature both complicated layout structures and information across distinct modalities
such as text, table, chart, image, efc. Accordingly, the automatic understanding of documents
(Document Understanding; DU) stands as a long-standing task in urgent and practical needs.

Recently, a number of LVLMs, both closed-source ones (GPT-40 [2], Gemini-1.5 [3]], Claude-3 [4],
etc.) and open-source ones (InternLM-XC2-4KHD [5], InternVL-Chat [6], Otter [7], LLaVA-
NeXT [8]], CogVLM [9], mPLUG-DocOwl 1.5 [10], TextMonkey [11], etc.) have been developed
and presented the great potential to handle documents. Most of them have achieved promising
performance on single-page DU datasets like DocVQA [12], ChartQA [13], InfoVQA [14], TAT-
DQA [15], etc. However, considerable amounts of documents in the real world are long-context
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(a) Dataset Example (c) Performance Overview

Figure 1: MMLONGBENCH-DOC evaluates understanding abilities of LVLMs on lengthy documents
that span tens of pages and incorporate multi-modal elements. Experiments (bottom-right) indicate
that most LVLMs struggle, even falling behind LLMs that are fed with only OCR-parsed documents.

documents with tens or even hundreds of pages. The understanding of these lengthy documents
brings new challenges for LVLMs from at least two aspects: (1) Localization: identify and retrieve
information from massive, heterogeneous information (similar to the needle in a haystack task);
(2) Cross-page comprehension: collect and reason over multi-source information across different
pages. These two kinds of abilities are beyond the evaluation scopes of the aforementioned single-
page DU datasets. Some recent DU datasets [16;17; 18] feature multiple-page DU, but almost all
their documents are either as short of only several pages or of low information density, making the
localization-related questions over-simple. Additionally, few (if any) questions in these datasets
necessitate cross-page comprehension. See more detailed related work in Section 2] In summary,
there lacks a unified and high-quality benchmark on lengthy documents, leaving the evaluation of
long-context DU largely unexplored.

In this paper, we present MMLONGBENCH-DOC, a benchmark designed to evaluate the Multi-
Modality Long-context Document understanding abilities of LVLMs. Towards a comprehensive
benchmark, it incorporates lengthy documents from both four existing datasets [13;[17; 18} |19] and
other various papers, brochures, efc. Consequently, our benchmark includes 135 PDF-formatted
documents spanning across 7 diverse domains, with each document averaging 47.5 pages and 21,214.1
textual tokens. Regarding the questions, we employ ten expert-level annotators to (1) edit questions
associated with documents from existing datasets to meet our benchmark’s standard and (2) create
new questions for all collected documents to expand the scale of the benchmark. Then a three-
round, semi-automatic reviewing process ensures the benchmark’s annotation quality. As a result,
MMLONGBENCH-DOC comprises 1,082 human-annotated questions, with 184 sourced from four
existing datasets and 898 newly annotated. Being a multi-modal benchmark, the answer to each
question requires evidence from one or more of these five in-document sources: text, layout, chart
table, and image. Questions are categorized into three types based on the number of evidence pagesE[
with examples illustrated in Figure [T(a): (1) 494 single-page questions (with one evidence page)
mainly to evaluate localization abilities, (2) 365 cross-page questions (with multiple evidence pages)
to assess cross-page comprehension, and (3) 223 unanswerable questions (no evidence for answering
it, i.e., no evidence pages) to reduce shortcuts and measure LVLMSs’ potential hallucinations. Meta-
information including evidence pages, sources, and answer formats, is preserved for fine-grained
evaluation and analysis. Detailed descriptions of the annotation pipeline and statistics can be found
in Section3l

We conduct extensive experiments on MMLONGBENCH-DOC to evaluate the long-context DU
abilities of 14 LVLMs, including 4 proprietary and 10 open-source ones. Given a document, we
screenshot each page and feed all of these PNG-formatted images to LVLMs in an end-to-end
approach. For comparison, we also convert the documents to textual format by optical character
recognition (OCR) and evaluate another 6 proprietary and 4 open-source 10 LLMs (6 proprietary and

'Given a document D and a question ¢ upon D, We call page P (in document D) an evidence page of q if
the answer of ¢ necessitates one or more pieces of evidence in page P.
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Table 1: Comparison between our benchmark and previous DU datasets. Unans.: unanswerable
question. TXT/L/C/TAB/I: pure text/generalized layout/chart/table/image. Doc. Rel.: document
relevance. Whether document information is indispensable for the answer. Avg. Position: the average
page index on which the answer evidence is located. *:Statistics from [20].

Benchmarks Document Question type Answer Evidence

#Pages # Tokens | Cross-page (%) Unans. (%) Doc. Rel. Source Avg. Position
DocVQA [12] 1.0 I51.5 X X w TXT/L/C/TAB/1
ChartQA [131] 1.0 236.9 X X 4 C
InfoVQA [142 12 288.0 X X w L/C/TAB/I
TAT-DQA [15] 1.1 577.0 X X 4 TXT/TAB
VisualWebBench 212 1.0 4524 X X v LAY/T
PWC [22] ~12% ~7000* X X 4 TAB -
MP-DocVQA [16] 8.3 2026.6 X X 4 TXT/L/C/TAB/ 6.0
DUDE [17] 5.7 1831.5 V(2.1%) v (12.7%) 4 TXT/L/C/TAB/ 25
SlideVQA [18] 20.0 2030.5 v (13.9%) X 4 TXT/L/C/TAB/T 9.1
MMLONGBENCH-DOC | 47.5 21214.1 | /(33.0%) v (22.5%) 4 TXT/L/C/TAB/T 23.6

4 open-source ones). The results in Figure[T|c) highlight the challenges that current LVLMs face with
long-context DU. The best-performing LVLM, GPT-40, achieves an overall F1 score of only 44.9%,
while the second-best LVLM, GPT-4V, scores 30.5%. Moreover, all the remaining LVLMs tested
with multi-modal documents performed worse than single-modal LLMs handling lossy, OCR-parsed
texts. Specifically, the Gemini-1.5-Pro and Claude-3-Opus present 4.2% and 6.4% absolute decrease
when the inputs change from document screenshots to OCR-parsed texts. Regarding open-source
models, the best-performing LVLM lags behind the best-performing LLM by 11.7%. These results
reveal that long-context DU is a far-from-resolved task for current LVLMs.

2 Related Work

Benchmarks for Document Understanding. A great amount of datasets have emerged to evaluate the
DU capabilities of LVLMs. Many datasets focus exclusively on either a single component (e.g., table,
chart) [[13; 11551215 22]] or a single page [12}14] from the full documents. Some recent DU datasets [[16;
175 185 123k [19] attempt to assess multi-page documents, but still exhibit shortcomings in terms of
document length (page number), information density (token number) and the construction approaches.
Specifically, MP-DocVQA [16] is an extension of DocVQA [12]] and inherently absent of both cross-
page and unanswerable questions. Annotating from scratch, DUDE [17/] includes a small percentage
of cross-page questions (2.1%) and unanswerable questions (12.7%). However, due to the relatively
short context length (5.3 pages on average) and the use of crowd-sourced annotations, questions in
DUDE tend to be less challenging and somewhat less rigorous. SlideVQA features 20-page documents
and cross-page questions (12.9%). Nevertheless, the documents in SlideVQA are in slide-deck format
and of relatively low information density. Moreover, these cross-page questions are HotpotQA-
style [24] created by instantiating entity graphs and co-referencing in-graph entities across multiple
pages. The entity graph from a closed document tends to be sparse and has significant shortcuts
(see examples in Appendix [A.4). These shortcuts sometimes lead to false cross-page questions that
actually do not require answer evidence across different pages. The recent FinanceBench [[19] features
both extremely long-context documents and practical, scalable cross-page questions. However, its
documents are exclusively financial reports. Additionally, the reference answers are in open-ended
formats, making the expert-level manual evaluation indispensable. The above reasons limit the
broader applicability of FinanceBench. To our best knowledge, MMLONGBENCH-DOC is the first
comprehensive, qualified, and easy-to-use benchmark on the long-context DU task. More detailed
descriptions and comparisons are presented in Table [I]

Models for Document Understanding. There are two main branches of models for automatic DU
tasks. The first approach employs two-stream, OCR-dependent architectures to separately encode
textual information (parsed via OCR) and visual information (images and/or layout structures) [25}
20; 27]). In contrast, the second approach develops OCR-free models that understand documents

>We view website screenshots and posters as generalized documents and define equivalent page number
(EPN) to measure their context lengths: EPN(D) = ceil(@). Here Pixel (D) is the pixel number of
generalized document D, and P is the average pixel numbers of each page (converting from .pdf to .png format
with resolution 240) in MMLONGBENCH-DoOC.
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in an end-to-end manner [28}; 29]]. With the rapid advancement of LVLMs, the latter approach has
dominated the current DU solutions. As mentioned above, a range of LVLMs demonstrate promising
performance on single-page DU datasets. However, as shown in Sectiond} even the most advanced
LVLMs fall significantly short of achieving satisfactory performance on our benchmark. It reveals
that understanding lengthy documents still poses great challenges to current LVLM:s.

Long-context LVLMs and LLMs. Lengthy documents necessitate the use of LVLMs or LLMs
with extended context sizes. Several benchmarks [30; 3151325 [33]] and solutions [34 1351365 37]] have
been proposed to evaluate and develop long-context LLMs. However, there exists limited related
work for long-context LVLMs, leaving this area largely unexplored. Until very recently, contem-
porary studies [38;39; 40| assess and/or improve LVLMs’ multi-image understanding capabilities.
Evaluations on both MMLONGBENCH-DOC and these works indicate that current LVLMs are still
not fully equipped to handle long-context DU and many other practical tasks that require extensive
contextual comprehension.

3 MMLONGBENCH-DOC

We design a three-stage annotation pipeline for the construction of our benchmark. The three stages
will be introduced in Section [3.1] Section[3.2] and Section [3.3] respectively. We also provide key
statistics of our benchmark in Section 3.4

3.1 Document Collection

As a long-context DU benchmark, the documents shall be of diverse topics and lengthy enough. To
this end, we crawl a great amount of documents from various sources. Then we select the lengthy
ones from these documents. Specifically, we encompass a diverse array of documents from two
approaches. (1) Existing documents from four previous datasets: DUDE [17], SlideVQA [18

ChartQA [13]], and FinanceBench [19]. (2) Newly-collected documents from Arxivﬂ ManualsLib

and Google Search El Then we (1) filter out the documents with fewer than 15 pages or license
restrictions and (2) down-sample documents from DUDE, SlideVQA, and FinanceBench for a more
balanced distribution. Detailed descriptions of our selection and processing procedure can be found

in Appendix and Appendix

In summary, we collect a total of 135 documents. Among them, 76 documents are from existing
datasets and incorporate previously annotated questions (represented as triangles). The remaining
59 documents are newly collected and incorporate no existing questions. We manually categorize
them into 7 types: Research Report, Financial Report, Academic Paper, Brochure, Guideline,
Administration & Industry File, Tutorial / Workshop. We showcase some instances of these documents

in Appendix[A.3]
3.2 Question and Answer Collection

To serve as a high-quality and comprehensive benchmark, the question annotation of our benchmark
adheres to the following standards: (1) All questions shall be neither over-easy nor over-difficult. (2)
Questions are not repetitively derived from the same page or the same pattern. (3) The distribution of
evidence numbers, evidence sources, and evidence locations for the questions shall be balanced. (4)
No questions shall be answered correctly without accessing the relevant documents.

Ten authors serve as expert-level annotators for the question-and-answer collection. All of them
are doctors or Ph.D. students proficient in English reading and writing. Before formal annotation,
they undergo a training session and pre-annotate three documents for practice. We iteratively review
their annotation results and provide personalized feedback until their annotations meet the standards
mentioned above. Regarding the formal annotation, we divide 135 documents into 54 batches (each
having 2-4 documents) and dispatch these batches to annotators. We then ask the annotators to submit
their results in units of batches and set reasonable time intervals for each batch’s submission. We

*https://arxiv.org
*https://www.manualslib.com
https://wuw.google.com. sg
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timely evaluate their annotations after each submission and remind the annotators if their questions
in this turn diverge from the standards. It avoids the annotators rushing all assignments in a short
time and benefits the annotation quality. We recommend the annotators take 60-90 minutes on each
document. Specifically, the annotators shall rapidly read through the whole document in the first
15-30 minutes. For the remaining time, they shall dive deep into specific components to modify
existing annotations and/or add new annotations as detailed below.

Modify Existing Questions. Documents collected from existing datasets had been annotated with
some questions and answers from previous work. However, their crowd-sourcing annotations
inevitably make some questions, answers, and other meta information unqualified. Therefore, we edit
their annotations before including them as a component of our benchmark.

Specifically, we classify six potential problems in original annotations: Wrong Answers or Evidence
Pages, Repetitive Question, Ambiguous Question, Decontextualization-required Question, Low
Document-relevant Question and Potential Shortcut. See detailed explanations and examples about
these problems in Appendix [A.4] Given an existing document, the annotators are tasked to evaluate
each existing question’s quality according to whether they have one or more above problems and
assign a label from {Retain, Revise, Remove} for each question. Then the annotators would revise
the Revise questions to meet our quality criteria and remove the Remove questions. Among all 425
original questions from 76 existing documents, 32.2% of them are revised and 46.1% are removed.
We finally collect 211 questions in this procedure. The corresponding GUI is shown in Appendix [A.7]

Add New Questions. We newly annotate questions on both existing and newly collected documents
to expand the questions in our benchmark. Specifically, we ask annotators to add about 3 questions on
existing documents, and 6 questions on newly-collected documents. Given most existing questions
(even after editing) are single-page ones and sourced from texts, we put more focus on (1) cross-page
and unanswerable questions and (2) questions sourced from tables, charts, and images for newly
added questions to balance the distribution. We detail the quantitative requirements in Appendix [A.3]
Associated with questions, annotators also provide reference answers and meta-information (i.e.,
evidence sources, answer format, evidence locations) for all samples. We finalized a collection of
965 samples in this procedure. The corresponding GUI is shown in Appendix [A.7]

3.3 Quality Control

Combining the merits of humans and LVLMs, we adopt a three-round, semi-automatic quality control
procedure to improve the annotation quality of our benchmark. We detail each round in the following
components and leave the discussion of potential bias in Appendix[A.6]

Document-relevant Detection. Our benchmark is designed to evaluate LVLMSs’ long-context
document understanding abilities. All questions are expected to be unanswerable without access to
corresponding documents. To remove low document-relevant questions (i.e., questions not relying on
documents), we feed each annotated question WITHOUT documents to GPT-40. A question will be
identified as low document-relevant question if GPT-40 correctly predicts under this case. Ultimately,
94 samples are identified as low document-relevant questions and removed in this round.

Self-reflection. We draw inspirations from MMBench [41] and leverage LVLMs to reduce the
wrongly-annotated samples. Specifically, we feed the remaining questions from the last round WITH
their documents to GPT-40. Samples whose model predictions are inconsistent with the reference
answers are sent back to corresponding annotators. The annotators are asked to check each question
and identify whether the inconsistency is caused by problematic annotation or not. As a result, 13.8%
of the samples are identified as problematic annotations. The annotators revise them accordingly.

Cross-checking. In parallel, annotators cross-check the annotated samples from other annotators
and determine the inconsistency reasons the same as described above. We calculate Cohen’s kappa
value of their identifications as 0.42 (17.5% inconsistent samples), showing a moderate agreement.
Regarding the 17.5% inconsistent samples, two primary authors serve as meta-annotators and make
final decisions on them (and if necessary, revise accordingly).

3.4 Dataset Overview and Analysis

The main statistics of MMLONGBENCH-DOC are presented in Table@} Overall, our benchmark
consists of 1,082 questions. These questions are constructed upon 135 lengthy documents across 7
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Brochure Financial Report

Statistic Number (11.1%) (8.1%)
Documents 135 Guidebook Tutorial / Workshop
- Type 7 (16.3%) (12.6%)
- Average/Medium pages 475728 o
- Average/Medium length ~ 21,214.1/12,179 Administration &
Industry File
Total questions 1,082 Academic Paper (7.4%)
- Single-page question 494 (45.7%) (19.3%) R hR
- Cross-page questions 365 (33.7%) ese(azrsc_z%?pm
- Unanswerable questions 223 (20.6%) 40
- Derived questions 184 (17.0%) 2
- Newly-annotated questions 898 (83.0%) E 2
(Evidence source) 10
- Pure-text 305 (35.5%) .
- Layout 119 (13.9%) 0 10 20 30 40 50 60 70 8 90 >100
- Table 218 (25.4%) # Page
- Chart 178 (20.7%) 2
- Image 304 (35.4%) 2
(Answer Format) § 5
- String 250 (29.1%) © 10
- Integer 299 (34.8%) 5
- Float 159 (18.5%) 0
_ LlSt 151 (176%) 0 5 10 15 20 2.;:# Tioke:f(KL;O 45 50 55 >60
Avg./Max. question length 16.4 /60 . . o
Avg./Max. answer length 2.8/54 Figure 2: Detailed distribution of documents. Top:
- Document type. Middle: Page Number. Bottom:
Table 2: Dataset Statistics Token Number.
250- 500
300 200 400
E 200 E 150- § 300
8 8 100- 8 200
100
50+ 100
6 5 10 15 20 25 30 35 40 45 >50 %.0 0.2 0.4 0.6 0.8 1.0 0 1 2 3 4 5 6 7 8 9 >10
Absolute Position (in page) Relative Position (in percent) # Evidence Page

Figure 3: Detailed distribution of questions & answers. Left: Absolute position of answer evidences
(the page index). Middle: Relative position (the page index/document page number). Right:
Evidence page number of each question. (0: unanswerable question; >2: cross-page question).

document types, with an average of 47.5 pages and 21,214.1 tokens. Please see detailed distributions
of these documents in Figure 2] Regarding the questions, there are 494 single-page questions (1
evidence page), 365 cross-page questions (2+ evidence pages), and 223 unanswerable questions (no
evidence page). These three types of questions evaluate the LVLMs’s long-context DU capabilities
from complementary aspects: the localization ability, the cross-page comprehension ability, and the
hallucination severity, respectively. For single-page and cross-page questions, their answer evidence is
scattered among different context sources (i.e., text, layout, table, chart, image) and evenly distributed
across different locations of the documents (see Table [2] Figure [3| Left and Middle). Also notably,
28.6% of cross-page questions have more than two evidence pages, which further enhances the
challenge of our benchmark.

4 Evaluation

4.1 Evaluation Protocol

We follow MATHVISTA [56] to conduct a three-step evaluation protocol: response generation,
answer extraction, and score calculation. We adopt such a protocol out of three considerations:
(1) Current LVLMs are instructed to generate long responses, rather than short-form answers, in
conventional settings. (2) The evaluation of long responses, however, remains an open and challenging
problem. (3) We focus on the document understanding (not instruction following) abilities of LVLMs.
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Table 3: Evaluation of various models on MMLONGBENCH-DOC. We report the generalized
accuracy of five types of evidence sources including pure text (TXT), layout (LAY), chart (CHA),
table (TAB), and image (IMG). We also present the generalized accuracy of questions categorized
by the number of evidence pages: single-page (SIN), cross-page (MUL), and unanswerable (UNA)

questions. The best and second-best performance in each section are highlighted.

Context Evidence Source Evidence Page ACC  F1
Window | TXT LAY CHA TAB FIG | SIN MUL UNA

OCR (Tesseract [42]) + Large Language Models (LLMs)

Model #Param

Open-source Models

ChatGLM-128k [37] 6B 128k | 234 127 97 102 122 | 188 115 18.1 | 163 149
Mistral-Instruct-v0.2 [43] 7B 32k 199 134 102 101 11.0 | 169 11.3 241 | 164 13.8
Mixtral-Instruct-v0.1 [44] 8x7B 32k 242 148 125 150 137|213 141 13.1 | 17.0 169
Mixtral-Instruct-v0.1 [44] 8x22B 64k 342 213 195 213 192|277 219 324|269 247
Proprietary Models

QWen-Plus [45] - 32k 174 156 74 79 88 | 142 106 422|189 134
DeepSeek-V2 [46] - 32k 27.8 19.6 88 17.0 94 | 202 154 481|249 19.6
Claude-3 Opus [4] - 32k 30.8 30.1 164 244 163|320 18.6 309 | 269 245
Gemini-1.5-Pro [3] - 32k 293 159 125 177 115|212 164 734 | 312 248
GPT-4-turbo [47] - 128k | 36.5 21.0 207 243 173|287 238 312|276 259
GPT-4o [2] - 128k | 41.1 234 285 381 224|354 293 186 | 30.1 305

Large Visual Language Models (LVLMs)

Open-source, 7-14B Models

DeepSeek-VL-Chat [48] 7.3B 4k 72 65 16 52 76 | 52 70 128] 74 54
Idefics2 [49] 8B 8k 9.0 106 48 4.1 87 | 77 712 50 | 7.0 6.8
MiniCPM-Llama3-V2.5 [50/51] 8B 2k 119 108 5.1 59 122 | 95 95 45 85 86
InternLM-XC2-4KHD [5] 8B 16k 99 143 77 63 130|126 76 96 | 103 98
mPLUG-DocOwl 1.5 [52] 8.1B 4k 82 84 20 34 99 |74 64 62| 69 63
Qwen-VL-Chat [53] 9.6B 6k 55 90 54 22 69 |52 171 6.2 6.1 5.4
Monkey-Chat [54] 9.8B 2k 68 72 36 67 94 | 66 62 62 | 62 56
Open-source, >14B Models

CogVLM2-LLaMA3-Chat [9] 19B 8k 37 27 60 32 69 39 53 37 | 44 40
InternVL-Chat-v1.5 [6] 26B 4k 140 162 7.1 101 16.6 | 149 122 175 | 146 13.0
EMU2-Chat [55] 37B 2k 6.1 97 26 38 77 |57 61 165| 83 55
Proprietary Models

Claude-3 Opus [4] - 200k | 249 247 148 13.0 17.1 | 256 138 7.6 | 174 18.1
Gemini-1.5-Pro [3] - 128k | 21.0 176 69 145 152 |21.1 11.1 69.2 | 282 20.6
GPT-4V(ision) [47] - 128k | 344 283 282 324 268|364 270 312|324 312
GPT-4o [2] - 128k | 46.3 46.0 453 50.0 44.1 | 545 415 202 | 428 449

Human Baseline
Human Experts - - |- - - - -] - - - | 658 66.0

Specifically, we impose no limitations on response generation stage to encourage LVLMs to answer
the questions in a freestyle. Then we propose a unified LLM-based answer extractor (GPT-40 under
our setting) to convert their long responses to short-form answers. Finally, we use a rule-based
score calculator to evaluate the converted short answers. We report both generalized accuracy and
generalized F1 score to balance the answerable (positive) and unanswerable (negative) questions.
The used prompt, the high correlation between our automatic answer extractor and human evaluation,
and the detailed rules of our score calculation are described in Appendix

4.2 Experimental Setup

We evaluate 14 LVLMs on MMLONGBENCH-DOC, including 4 proprietary LVLMs and 10 open-
source LVLMs. To purely evaluate LVLMs’ long-context DU abilities, we screenshot each page of
the PDF-formatted document with 144 DPI and feed all these PNG-formatted images to LVLMs in an
end-to-end approach. Notably, all evaluated open-source LVLMs do not support multi-image inputs
or present significant performance drops when fed with excessive images (e.g., more than 10 or 20
images). Therefore, we employ a concatenation strategy that combines all screenshot pages into 1 or 5
images and feeds these concatenated images to open-source LVLMs. Regarding proprietary LVLMs,
we adopt the same concatenation strategy and reduce the image number to 20 for Claude-3-Opus to
fit its maximum image threshold. For GPT-40, GPT-4V, and Gemini-1.5-Pro, we directly send all
original screenshots to them (i.e., the image number equals the page number).

For comparison, we also use the Tesseract [42] OCR model to recognize and extract texts from the
documents and feed the parsed documents to 10 LLMs, including 6 proprietary and 4 open-source
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ones. Texts exceeding their context lengths are truncated. Notably, as a key component of the classical
solution for the DU task, the OCR model can handle most flattened texts and some structured tables
in the document. However, it cannot perceive the information from the charts or images. Thus the
TXT-formatted, OCR-parsed documents are lossy documents in which the information is not fully
preserved. More detailed hyperparameters are introduced in Appendix [B.5] Additionally, we also
conduct manual evaluation on a subset of our datasets (238 questions from 29 documents) to indicate
the difficulty of this task for humans.

4.3 Main Results

We compare the performance of different LVLMs and LLM:s in Table 3] reporting their generalized
accuracy and F1 scores (shown in the last two columns). Regarding LVLMs, we draw several
conclusions as below: (1) The performance demonstrates that long-context DU is still a challenging
and unsolved task for current LVLMs. The best-performing LVLM, GPT-40, merely achieves a 44.9%
F1 score. The second best-performing LVLM, GPT-4V, lags behind by over 10% percent and presents
a31.4% F1 score. All other LVLMs only achieve about 20% or even lower F1 scores. (2) Though far
from satisfactory, GPT-40 performs much better than all other models (including GPT-4V). Thus we
speculate that the multi-modal pre-training paradigm significantly benefits LVLMs’ cross-modality
understanding capabilities. (3) Proprietary LVLMs perform better than open-source LVLMs by a
large margin. We attribute it to the difference of acceptable image numbers: open-source LVLMs
only support single-image or several-image inputs, while proprietary LVLMs can be fed with at least
20 images or even more. Given that lengthy documents have tens of even hundreds of pages, it is
impractical for open-source LVLMs to accurately perceive the information in the documents from the
excessively concatenated images. (4) The performances of different models are highly correlated
with their acceptable image numbers and maximum image resolutions. Notably, open-source LVLMs
that support high-resolution images (i.e., InternLM-XC2-4KHD and InternVL-Chat-v1.5) exhibit
superior performance compared to those with lower resolution limits.

Surprisingly, LVLMs even demonstrate overall worse performance than LLMs, even LLMs are fed
with lossy OCR-parsed documents. Specifically, Gemini-1.5-Pro and Claude-3 Opus have 4.2% and
6.4% absolute F1-score degradations on vision versions. And the best-performing LLM (Mixtral)
also surpasses the best-performing LVLM (InternVL-v1.5) by 11.7%. The above results clearly
reveal that most current LVLMs are still not proficient in cross-modality, long-context document
understandings. It is promising that GPT-40 and GPT-4-turbo achieve better performance when
seeing multi-modality PDF documents than parsed text by 14.4% and 5.3% F1-score, respectively.
Their performances validate the feasibility, benefit, and necessity of understanding documents in
an end-to-end, cross-modality approach. We speculate that the scarce related pre-training corpus
(i.e., extremely multi-image or lengthy documents) hinders the long-context DU capabilities of other
LVLMs. We will leave related explorations for future work.

Regarding the human evaluation, we observe 66.0% F1-score from our annotators and a significant
performance gap (exceeding 20% in absolute) between the current LVLMs and humans. This gap
highlights the challenges of document understanding for LVLMs and the necessity of our benchmark.

4.4 Fine-grained Results.

Document Type. As illustrated in Figure [d, LVLMs and LLMs exhibit distinct performance patterns
across various document types. Our findings include: (1) All evaluated models demonstrate decent
performance on industrial documents, which tend to have more standardized formats and less
non-textual information. (2) The GPT series and Mixtral (i.e., the SOTA open-source LLM) show
relatively balanced performance across different document types. In contrast, other models perform
significantly worse in specialized domains such as academic papers and financial reports. (3) When
equipped with OCR, LLM-based models like GPT-4 and Mixtral achieve comparable or even superior
performance on industrial documents, academic papers, and brochures. Conversely, end-to-end
LVLMs outperform OCR+LLMs in areas such as tutorials, research reports, and guidelines. We
speculate that comprehending these latter document types requires more extensive multi-modal
information, from which LVLMs significantly benefit.

Evidence Source. We categorize questions based on their evidence sources and present fine-grained
results in Figure[d]and Table[3] Our observations reveal that only GPT-40 exhibits relatively balanced
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Figure 4: Fine-grained results on various document types and evidence sources.

performance across the different sources. Other LVLMs, however, show inferior performance on
questions related to charts and/or images compared to those related to text and/or layout. Additionally,
LLMs generally demonstrate better or comparable performance to LVLMs on text- and table-related
questions but show worse performance on questions involving other elements. This highlights the
limitations of OCR (and other PDF parsers) when dealing with charts and images, as well as the gap
in OCR capabilities between LVLMs and pure-text LLMs.

Evidence Position. We also examine how the evidence

locations (i.e., the page indexes where the answer evi- P Claude3.0pus } 300
dence is found) affect model performance. The results 50 e ord  —a commlo T
shown in Figure [5] reinforce that MMLONGBENCH- __ 250
Doc poses significant challenges for current models, at 2240 200 2
least partially due to the extended length of the docu- § g
ments. Almost all models (except InternVL-v1.5) ex- 530 150 &3
hibit their best performance on questions derived from 2 \\/ 100
the initial pages, while their performance declines pro- 20

gressively as the page index increases. Interestingly, two 50
proprietary models, Gemini-Pro-1.5 and Claude-3-Opus, 10 0
experience particularly sharp declines in performance. <10 10-20 = 20-50  >50

Evidence Page #index (Locations)
Number of Evidence Page. We observe a consistent
trend that all models achieve higher scores on single-
page questions than cross-page questions. It reveals that
gathering and reasoning over all necessary information
across different pages is not trivial for current LVLMs and LLMs. More interestingly, evaluated
LVLMs behave differently on unanswerable questions. GPT-40 and Claude-3 Opus adopt more
aggressive strategies and usually tend to provide some answers. It makes their answers more
likely helpful, but also increases the risk of hallucination and unfaithfulness (see their scores on
unanswerable questions are much lower than answerable questions). On the contrary, Gemini-1.5-Pro,
DeepSeek-VL-Chat, and EMU2-Chat are much more cautious and tend to refuse to answer questions
about which they are uncertain. It makes their answers safer but less helpful (with large amounts of
responses like I don’t know).

Figure 5: Relationships between evidence
positions and model performances.

5 Analysis & Discussion

5.1 Oracle Setting

We conduct additional experiments to explore to what extent the challenges of MMLONGBENCH-
Doc are caused by the long-context lengths of documents. Specifically, we feed 820 answerable
questions along with their oracle evidence pages (instead of the whole documents) to three represen-
tative LVLMs and show results in Figure[6] On one hand, it indicates that long-context length is a
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significantly challenging factor for document understanding. Compared with the oracle-page setting,
lengthy documents lead to more than 20% absolute performance degradation on Gemini-1.5-Pro
and InternLM-XC2-4KHD. Regarding the single-page questions, the performance difference even
achieves up to 30%. On the other hand, the overall performance achieves only about 40% and 30%
for Gemini-1.5-Pro and InternLM-XC2-4KHD even under oracle-page setting. And the improvement
for GPT-40 is much less (about 10%). It demonstrates that the development of long-context LVLMs
can largely facilitate, though still can not fully solve, the long-context DU task.
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Figure 6: Performance comparisons between normal setting (feeding models with the whole docu-
ments) and oracle setting (feeding models only with the evidence pages) among three LVLMs.

5.2 Error Analysis

We further conduct error analysis to understand the bottleneck
of current LVLMs in a qualitative approach. Specifically, we

Irrelevant Answer
(11%)
Perceptual Error
Incomplete (28%)

Evidence (10%)

Reasoning Error
(5%)

Hallucinated

Evidence (33%) Extractor Error

(10%)

Knowledge Lacking
(3%)

Figure 7: Error distribution

randomly select 72 error predictions from GPT-40’s responses
and manually check their error reasons. These errors are cate-
gorized into seven types: Perceptual Error, Irrelevant Answer,
Incomplete Evidence, Hallucinated Evidence, Extractor Error,
Reasoning Error and Knowledge Lacking. The distribution of
these errors is illustrated in Figure[7] It indicates that most errors
come from the model’s hallucination (i.e., wrong explanations
and answers to unanswerable questions) and perceptual errors
(mainly in visual contexts). Additionally, GPT-40 sometimes
misunderstands the intent of questions and provides irrelevant
responses. The errors caused by collecting incomplete evidence
(for cross-page questions) are also unignorable. The descriptions

and examples of these error types are detailed in Appendix [C.1]

6 Conclusion

In this work, we present MMLONGBENCH-DOC to evaluate the long-context DU capabilities of
LVLMs. Extensive experiments on 14 LVLMs (and 10 LLMs for comparison) reveal that the
understanding of lengthy documents poses great challenges to current LVLMs. Even though the
performance of GPT-40 proves the benefit of end-to-end, multi-modality perception for DU tasks,
most LVLMs struggle on long visual contexts (i.e., extremely multiple images) and show inferior
performance compared to OCR+LLM pipelines. We hope that the construction of our benchmark
could push forward the development of more powerful LVLMs on lengthy document understanding.
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A Benchmark Construction Details

A.1 Existing Document Collection

Although previous datasets contain a relatively small proportion of lengthy documents, their absolute
quantity should not be disregarded. Therefore, we compile lengthy documents from various datasets
to include them as part of the documents in this benchmark. Specifically, we review and consider 21
previous document understanding (DU) datasets, and ultimately select 4 of them for further document
selection. The selection reasons are shown in Table[dl All of these four datasets are licensed under
the Creative Commons license (CC-BY) or other open-source licenses. Regarding the 4 selected
datasets: DUDE [[17], SlideVQA [[18]], ChartQA [[13] and FinanceBench [[19], we collect a total of 76
documents and detail our collection procedures as below.

Table 4: Comparison of selected and considered datasets for our benchmark.

Dataset | Selected | Comment

DUDE [17]
SlideVQA [18]
ChartQA [13]
FinanceBench [19]

DocVQA [12]
MP-DocVQA [16]
Kleister Charity [57]
Kleister NDA [57]
DeepForm [58]

Repetitive with some documents/questions in DUDE; Single-page documents only
Repetitive with some documents/questions in DUDE; Single-page questions only
Repetitive with some documents/questions in DUDE; Over-simple
Repetitive with some documents/questions in DUDE; Over-simple
Repetitive with some documents/questions in DUDE; Over-simple

FUNSD [59] Repetitive with some documents/questions in DUDE; Over-simple
SROIE [60] Repetitive with some documents/questions in DUDE; Over-simple
Infograohics VQA [14] Infographs are not long-context documents

TAT-QA [15] Repetitive with some documents/questions in FinanceBench
PWC [22] Repetitive with our self-annotated questions from academic papers

PaperQA [56]
TextbookQA [61]
PlotQA [62]
VisualMRC [63]
WebSRC [64]
VisualWebBench [21]
PDFTriage [23]

Repetitive with our self-annotated questions from academic papers
Low document-relevance; Over-simple
Repetitive with our self-annotated questions from academic papers and research reports
Human performance reached; Website screenshots are not long-context documents
Human performance reached; Website screenshots are not long-context documents
Human performance reached; Website screenshots are not long-context documents
Not publicly available

R I N I NN NN

DUDE: We first filter all documents over 15 pages in the validation set of the original dataset,
resulting in 87 documents. From these, we randomly sample 23 to include as a component of our
benchmark documents.

SlideVQA: We download slide decks in the test set by following the instructions in the original
repository ﬂ Pursuing lengthy documents, we slightly modified the code to remove the 20-page
truncation procedure. Then we randomly select 27 slide decks for our benchmark documents.

FinanceBench: We randomly sample 5 financial reports from the test set.

ChartQA: Different from the above three datasets, ChartQA only contains chart screenshots cropped
from documents. We take the following steps to recover these original documents: (1) We use the
Tesseract OCR model [42] to recognize the text within the charts. (2) We use these texts as keywords
to search for related documents on Google Search. (3) We manually identify these documents and
remove all those that are less than 15 pages. From the ChartQA test set, we finalize a collection of
53 research reports from the Pew Research Center. We randomly sample 18 of these documents to
include as a component of our benchmark documents.

®https://github.com/nttmdlab-nlp/SlideVQA
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A.2 Newly-annotated Document Collection

Most documents collected from previous datasets are Industrial Files, Tutorial & Workshop, Finance
Report and Research Report. To diversify our benchmark, we additionally collect 59 documents
including Academic Paper, Brochure, and Guideline. We detail the collection procedures as below.

Academic Paper We collect 24 academic papers from Arxiv. All selected papers are over 15 pages
(including references and appendix). To ensure annotation quality, each paper is either written or
thoroughly read by at least one of the annotators.

Guideline and Brochure We collect 21 guidelines and 14 brochures from either ManualsLib or
Google Search, covering diverse topics such as school, company, institution, products, service efc..
Each document is manually reviewed by one corresponding annotator and other primary authors to
ensure its availability for academic useﬁ

A.3 Document Examples

As stated in Section 2.1, the documents in MMLONGBENCH-DOC can be categorized into seven
types. We show the examples of each type as below.

1 2 3 a 5 6 7 8

9 10 n 2 13 7 5

Figure 8: Document example about Administration & Industrial File
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ry s = Mef‘

2

- — é o
< : 4 4 :
n 2 n u v ® o

Figure 9: Document example about Tutorial & Workshop (only show first 50 pages)

Should any authors request the removal of their documents, we will promptly comply.
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Figure 10: Document example about Research Report

Figure 11: Document example about Financial Report (only show first 50 pages)
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1 2 3 a4 5 6 8 ] 10
1 12 13 14 15 16 17 18 19

22 23 24 25 26 27 28 29

Figure 12: Document example about Academic Paper

Figure 14: Document example about Brochure
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A4 Existing Question Editing

Documents collected from existing datasets had been annotated with some questions and answers.
However, their crowd-sourcing annotations inevitably make some questions, answers, and other meta
information unqualified. So we conduct a systematic and manual pipeline to edit their annotations.
Specifically, we classify six potential problems in original annotations. The definitions and examples
of these problems are shown below.

1. Wrong Answer or Evidence Pages: The reference answers and/or evidence pages in original
datasets are wrongly annotated.

7 8 9 10

3 a 6

BEAER
n‘ 2 1 1

Original Question:

Why is the service not safe?
Original Answer:

Medicines were not managed safely.
Insdequate @ Corrected Answer:
1. Medicines were not managed safely
2. There were insufficient staff to care for people’s
needs during the evening and at night.
3. Some risks to people’s health and wellbeing were
not assessed and action was not taken to reduce the
risk.
Requiss mprovement @) 4. Safeguarding incidents were not investigated or
reported appropriately

Summary of findings

The five questions we ask about services and what we found

Inadequate @)

Requires improvement . Error type:

P — Wrong Answer or Evidence

Comment:

Requires mprovement @) The original answer only mentions single
point of the safety problem and is incomplete:
in fact, there are a total of four points.

er Activite

Figure 15: Example of the original annotation with Wrong Answer or Evidence Pages.
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2. Repetitive Question: Too many questions with the same types (e.g., key information extraction)
occur in a single document (or even on the same page or point).

i 2 3 a 5 6 7 8 9 1

ERENE

EFiled: Jan 14 2013 09:42ANY
Filing ID 48897809
Case Number 515,2012 _ |2

Original Question 1:

What is the designation of Diane Hanson?
(s To12 W 3460752 e Swpersy ) Original Answer 1:
Superior court of Delaware

c
Only the Westlaw citation is currently availsble.

wl.mﬂl)()l'lmo.\ CHECK COTR Py,
FILES BEFORE CITING.

: Original Question 2:

e Who is the superior court of Delaware?
' Original Answer 2:

Diane Hanson

C.A. Mo, 11A-06-001(ESB).
Aug. 30,2012

Chals Shcio, B, Dt L Floge. B, Fiager,
Sinins & Licbcumas, LLC, Hockessiy

Janet A Wright,
ity Commission, Doy

jare State Public Integ-

E.SCOTT BRADLEY, Judge.
*1 Dear Counsel:

Tha i sny daclion on Disse Haaso's sppesl of

Error type:
- Repetitive Question
w Comment:
T T T The above two questions are created
repeatedly upon a single point of the
document. We call them repetitive questions

oy
nce it ecord d vieses PICH o

afte ublic 5. Th
then beld s public hearing to introduce an ordinance

S Thn Doty it gt st o s pulc heing and drop any one of them.

Lop Ruderowne, which s lcaed n the RB-

2013 Thomson Reuters. No Claim to Orig. US Gov. Works.

Figure 16: Example of the original annotation with Repetitive Question.
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3. Ambiguous Question: The question is ambiguous at the document level (e.g., the absence of
entity, period, exact section or page, etc.), or too broad to exactly answer.

CareQuality
Commission

The Limes Residential Care Home Limited

The Limes Residential Home

Inspection report

o

Foreland Rox
Bembridge
Isle of Wight

) Date of inspection visit: 7 and 10 July 2015

Tel: 01983 873655 Date of publication: 05/10/2015
Ratings
Overall rating for this service Inadequate @
Is the service safe? Inadequate ()
Is the service effective? Inadequate (@)
Is the service caring? Requiresimprovement ()
Is the service responsive? Requiresimprovement ()
Is the service well-led? Requiresimprovement (@)

Overall summary

Original Question:

What is the telephone no?
Original Answer:

01983 873655

Error type:

Ambiguous Question
Comment:

The are two main entities occurred in this
report: (1) The Limes Residential Home,
and (2) Care Quality Commission. There is
neither explicit statement nor the implicit
coreference about any entity in this
question, making it ambiguous.

Revised Question:

What is the telephone no for The
Limes Residential Home?
Revised Answer:

01983 873655

Figure 17: Example of the original annotation with Ambiguous Question.
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4. Potential Shortcut: The resolution of the question does not rely on two entities (across different
pages) but only one of them, i.e., there exists a shortcut for this question.

]

w THE SORIALICAPTAL PARTNERSHP
Lifecycle of a SaaS investment

THE SOCIAL+CAPITAL PARTNERSHIP

— ) ——

— \ ~ 8‘reenhouse Annual Recurring Revenue ($M)
JAd)Venture Capital:>

After observing 2
_~ quarters of strong

/ \ MRR growth we

pre-empt the
We invest $1M in SeriesA
the Seed - strong \ som
conviction in team,
. . . market and early
ﬁsm&n Hamid, The Social+Capital Partnerghip oy customer validation / i

introduces us to
=~ - the opportunity N g

/ What are we funding and why? \

T ———

12013 022013 032013 042013 12014 @21 32014 062014
Source: Company Financi s

Original Question:

Why did the company which Mamoon Hamid is affiliated with invest $1M in the seed
for greenhouse?
Original Answer:

Strong conviction in team, market and early customer validation.

Error Type:

Potential Shortcut
Comment:

The coreference of Adventure Capital circled in white in the left slide, ie., the
company which Mammon Hamid is affiliated with, makes no sense for answering this
question. It is because that the words circled in blue in the right slide, i.e., invest $I1M in
the seed, is a potentially a strong shortcut for answering this question. Though seemingly
relying on the information across two pages, it is still likely a single-page question.

Revised Question:
Why did greenhouse invest $1M in the seed for greenhouse?
Revised Answer:

Strong conviction in team, market and early customer validation.

Figure 18: Example of the original annotation with Potential Shortcut.
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5. Low Document-relevant Question: The resolution of the question does not rely on the information

from the document. It can be solved by the parametric knowledge in the LVLMs.

Sample Distribution
(District Level)
K = Kathmandu
e s [l sample Mountain District
L = Lalitpur [ sample Hil District

Wave-lll Survey

[ sample Tarai District
[l sample Kath. Valley District
[] pistrict not in the Sample

Original Question:

Kailali is in which region of Nepal?
Original Answer:

Far-western region

Error type:

Low document-relevant Question
Comment:

This question is originally intended to
evaluate the model’s understanding ability
on this map. However, the development of
LVLMs makes this question not relying on
the information of this document anymore
(can be answered by model’s parametric
knowledge).

Revised Question:

What is the color of Kailali in the map of
Page 12?
Revised Answer:

Yellow

Figure 19: Example of the original annotation with Low Document-relevant Question.
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6. Decontextulization-required Question: The understanding of the question is conditioned on a
single page or even a single component of the document.

2 3 4 5 6 7 8 9 10 n
14, 15 6 7 . 19 20 21

In the U.S,, younger Americans are much more
likely than older Americans to want a close

relationship with China
example, 58% of Americ

ermany. For
es 18 to 29 say it
is more important for their country to have a
close relationship to China than say the same
about Germany (32%). But among older
Americans, more say the relationship with
Germany is more important than the
relationship with China.

‘There are also slight partisan differences in the
U.S. on the choice of a close relationship with
Russia or Germany. About two-thirds of
Democrats (66%) say they prefer close ties with
Germany, compared with 57% of Republicans.
And 31% of Republicans prefer close relations
with Russia compared with 21% among
Democrats.

Among Germans, there is far more support for
aclose relationship with Russia in the former
East than in the former West. Nearly four-in-
ten East Germans say that they prefer close ties
with Russia, compared with only 23% who say
the same about the U.S. And West Germans are
twice as likely to prefer a close relationship with
the U.S. than with Russia.

Younger Americans see relationship
with China as more important than
Germany

PEW RESEARGH CENTER

Germans in the former East prioritize
relations with Russia over U.S.

.S Both (VOL) jssia
- - -

"

PEW RESEARCH CENTER

Original Question:

What is the percentage value of the first gray
bar from the top?
Original Answer:

29

Error type:

Decontextulization-required Question
Comment:

The questions in ChartQA are dependent on
a single chart, see the description like the first
gray bar from the top. We shall rephrase
(decontextulize) the question to make it a
document-level one.

Revised Question:

What is the percentage value of west
Germany respondents viewing Germany’s
relationship with the United States as
important as its relationship with Russia?
Revised Answer:

29

Figure 20: Example of the original annotation with Decontextulization-required Question.

When dealing with questions categorized under any of these six problem types, annotators are
instructed to either revise or remove them. Typically, repetitive questions and those with potential
shortcuts are removed. In contrast, wrongly-annotated or decontextualization-required questions are
generally revised. For ambiguous and low document-relevant questions, the course of action depends
more on the annotators’ discretion.
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A.5 New Question Annotation

We annotate new questions on both existing and newly-collected documents. To ensure a diverse
range of questions, we impose limitations on the question distributions categorized by their types
(i.e., single-page, cross-page or unanswerable) and evidence sources (i.e., table, chart, image). To
balance existing questions which are mostly single-page and text-based, we place greater emphasis
on cross-page, unanswerable, table-related, chart-related, and image-related questions. The detailed

standards are as follows:

Evidence Page

Evidence Source

Document Type Cross-page  Unanswerable | Table Chart Image | All
Industrial File >2 - - >3
Workshop & Tutorial >2 >1 —2>3— >6
Research Report >3 >1 >2 >2 - >5
Financial Report >5 >2 >7 - - >10
Academic Paper >3 >1 >2 — >3 — >6
Guidebook >3 21 - >4 >7
Brochure >2 >1 - - >3 >7

Table 5: The minimum requirements for the number and distribution of questions, categorized by
the evidence page numbers and evidence sources. We have set varying requirements for different
document types based on their specific characteristics.

A.6 Potential Bias for LVLM-based Quality Checking

As described in Section[3.3] we employ GPT-40 to remove document-agnostic (i.e., can be correctly
answer without documents) samples and review potential wrongly-labeled samples. A reasonable
speculation raises that our final benchmark can be biased toward GPT-40’s answers, especially when
GPT-40 outperforms others by a large margin. We discuss this potential bias as follows.

We check the effect of GPT-40’s involvement in the quality control step-by-step. Specifically,
we compare the performance of samples remained after each step across GPT-4o0 and two other
competitive models (GPT-4V and Gemini-1.5-Pro). We show their results in the table below.

| GPT-40 GPT-4V  Gemini-1.5-Pro
No quality control 43.1% 35.2% 23.3%
+ document-relevance detection 41.2% 31.0% 20.5%
+ document-relevance detection + self-reflection / cross-checking | 42.7% 31.4% 20.9%

Table 6: Step-wise performance comparison with and without LVL.M-based quality checking

The results illustrate that the potential bias in step 1 (document-relevance detection) actually reduce,
rather than increase, the performance gap between GPT40 and other models. It is because that we
filter out all samples correctly answered by GPT4o without the access to documents. Under this
case, the more significant performance drop of GPT-4V and Gemini-1.5-Pro can only be attributed to
their limited document understanding and over-reliance on their internal knowledge. Regarding the
step 2 and 3 (self-reflection and cross-checking), we provide inconsistent answers between human
annotations and GPT40’s predictions to annotators and ask them to check and revise accordingly.
The potential bias of this step does lead to a slight performance bias (1.1% absolute difference
at maximum). We believe that such bias is NOT the main cause of GPT40’s significantly best
performance. Without the involvement of GPT-40 in the quality control process, GPT-4o still
significantly outperforms GPT-4V by 7.9% (43.1% - 35.2%) and Gemini-1.5-Pro by 19.8% (43.1% -
23.3%). Accordingly, all primary conclusions in our paper still hold.
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A.7 GUI Screenshots

We present the screenshots for editing existing questions and annotating new questions (along with
their reference answers and meta-data) in Figure 2] and Figure 22]respectively.

Revise the /9 original questions:

Question: Why i the service not safe?
Answer: [medicines were not managed safely]

Summary of findings Evidencs paoe: 3],

‘The five questions we ask about services and what we found ~: meta-data for old question if you choose 'retain’ or for new question if you choose 'revise' .Leave blank if you choose 'remove'.
;18 only when you chooss reise’th oignal question

Please evaluate the qualiy of this question,and decide to:

Inadequate

Remove

Ploase soloct th reasons if you docide to remove or revise this question.

Inadequate

Requires improvement
“ " Revised question *

Why i the service provided by this company rogarded as not safe in this roport? Enumerato all the reasons in a st

Revised answer *

Requires improvement medi not managed safely’, ther

staff to care for paople’s needs during the evening and at ight.',Some risks to people’ health and w
d action was not taken to reduce th afeguarding incidents iy 1

tinvestigated or reported appropriately”
(Optiona) If you think the question is diffcult and/or the answer is not obvious, describe the solution briefly

Requires improvement

Figure 21: GUI screenshot for editing existing questions (along with reference answers and meta-data)

Write new questions 3

Answer format ~

o assess,reco How many ragulations of the HSCA 2008 are breached in allaccording to this report?
peoples heaith and safety was a breach of regulation
5 120fthe Health and Social Care Act 2008 (Regulated
lations 201
wedfori
Revised answer *

estion is iffcult andjor the answer is not obvious, describe the solution briefly

The falure torespond to alegations and record,
report and investigate safeguarding incdents was a
breach of regulation 13 of the Health and Social Care
Act 2008 Regulated Actviies) Regulations 2014.

“FEEFREE I

Figure 22: GUI screenshot for annotating new questions (along with reference answers and meta-data)

A.8 Annotation Cost

This benchmark is annotated by the authors of this paper. Therefore, the data collection does not need
compensation. And we count the time cost of our benchmark as below.

Pre-annotation (about 45h): the development of annotation interface (10h), the writing of annotation
guideline (5h), training session (10h), preliminary annotation and personalized feedback (20h).

Annotation (about 150h): It takes about 60-90 minutes for the annotation of each document. And all
of the 130 documents take about 150 hours.

Post-annotation (about 45h): quality checking (30h), data processing and release preparation (15h).

In summary, our benchmark annotation approximately takes a total of 45+150+45=240 hours (1.36
man months).

https://doi.org/10.52202/079017-3041 95988



B Experimental Details
B.1 Prompt for Response Generation

Listing 1: Prompt used for response generation. The [Document] is in PNG format (page screenshots)
for LVLMs, and TXT format for LLMs.

[Document]

Read the above documents and answer this question:
[question]

Please make your answer as concise as possible.

B.2 Prompt for Answer Extraction

Listing 2: Prompt used for answer extraction.

Given the question and analysis, you are tasked to extract answers with required
formats from the free-form analysis.

- Your extracted answers should be one of the following formats: (1) Integer, (2)
Float, (3) String and (4) List. If you find the analysis the question can not
be answered from the given documents, type "Not answerable". Exception: If the
analysis only tells you that it can not read/understand the images or documents,

type "Fail to answer".

- Please make your response as concise as possible. Also note that your response
should be formatted as below:

(X3

Extracted answer: [answer]

Answer format: [answer format]
[

Please read the following example, then extract the answer from the model response
and type it at the end of the prompt.

Question: List the primary questions asked about the services in this report.

Analysis: The primary questions asked about the services in the report for The Limes
Residential Home are:

Is the service safe?

Is the service effective?

Is the service caring?

Is the service responsive?

. Is the service well-led?

Extracted answer: [’Is the servife safe?’, ’Is the service effective’, ’Is the serve

caring?’, ’Is the service responsive?’, ’Is the service well-led?’]
Answer format: List

GO WN =

Question: How many regulations of the HSCA 2008 are breached in all according to
this report?

Analysis: According to the report, the provider breached 10 Health and Social Care
Act 2008 (Regulated Activities) Regulations in total. Here are the specifics:

1. Regulation 13: Safeguarding service users from abuse and improper treatment

2. Regulation 12: Safe care and treatment

3. Regulation 18: Staffing

4. Regulation 11: Need for comnsent

5. Regulation 10: Dignity and respect

6. Regulation 9: Person-centred care

7. Regulation 17: Good governance

8. Regulation 18 (CQC Registration Regulations 2009): Notification of other
incidents

9. Regulation 18: Failure to maintain an accurate and up-to-date care plan
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10. Regulation 11: Failure to implement the Mental Capacity Act 2005 code of
practice effectively

These breaches involve issues concerning staffing, safeguarding, medicines
management, dignity and respect, consent, care planning, governance, and
failure to notify the CQC of incidents.

Extracted answer: 10

Answer format: Integer

Question: According to the survey that is the percentage of Chinese who are paying

more or about the same attention to politics after Trump’s election?

Analysis: The survey provided does not specify the percentage of Chinese individuals
specifically who are paying more or about the same attention to politics after
Trump’s election. The report focuses primarily on American demographics and

does not include specific details about the Chinese population in relation to
this question. If you need information about a different demographic or a
summary of the findings from the American demographic, I can certainly help
with that!

Extracted answer: Not answerable

Answer format: None

Question: How many quotations from male respondent over 50 years old are included in
this report?

Analysis: The image you’ve provided appears to be a screenshot of a document with
multiple charts. However, the text is too small and blurry to read accurately.
If you can provide a clearer image or more context, I might be able to help you
with your question.

Extracted answer: Fail to answer

Answer format: None

B.3 Rules for Score Calculation

We evaluate the model’s responses by scoring the extracted answers against the reference answers.
The scorer is rule-based and employs different strategies according to the format of the reference
answer. We detail its rules as below:

String: We firstly use a series of regular expressions to determine whether the answers require exact
matching (e.g., telephone numbers, email addresses, website addresses, file names, times, dates, etc.).
If an exact match is needed, we perform a straightforward string comparison and score the answer
either O or 1. Otherwise, we follow previous work [17] and calculate the ANLS (Average Normalized
Levenshtein Similarity) with a pre-defined threshold (7 = 0.5).

Integer: We perform an exact match comparison and score the answer either O or 1.

Float: We view the prediction and reference answers as equal if they fall within a 1% relative
tolerance.

List: We adopt a relatively strict rule for scoring answers in list format: predictions that do not have
the same number of elements as the reference receive a score of 0. For the remaining predictions, as
Eq. E] indicates, we score each element in order and use the minimum element-wise score as the score
for the entire list. The element-wise scoring strategies is determined by the formats of elements (i.e.,
string, integer or float).

pred_list,ref_list = sorted(pred_list),sorted(ref_list)
Score(pred_list, ref_list) =min(

. . . ey
[Score(pred, ref) for pred, ref in zip(pred_list, ref_list)]
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Evaluation detailed in the Appendix [B.4]shows that while this scorer is not perfect, it aligns well with
human judgment. We will continue refining these rules to cover more corner cases and enhance their
accuracy.

B.4 Human Evaluation on the Automatic Evaluation Pipeline

We conduct human evaluations to assess the performance of our automatic evaluation pipeline,
which includes the answer extractor and the score calculator. Specifically, we randomly select
100 questions and review their responses from two representative LVLMs: GPT-40 and Gemini-
1.5-Pro. We manually evaluate the correctness of each response and compare the results between
human evaluation and automatic evaluation. The performance, as shown in Table [/} indicates a high
correlation between human judgment and our automatic pipeline.

Model Inconsistent Evaluation
Ans. Extractor Scorer Overall

GPT-40 4 2 6

Gemini-1.5-Pro 2 2 4

Table 7: We manually check 100 responses from GPT-40 and Gemni-1.5-Pro, and compare the
evaluation results between humans and our automatic pipeline.

B.S Model Hyperparameters

The hyperparameters of used LVLMs and LLMs in Section 3.3 are detailed in Table[8] The tempera-
ture is set as 0.0, and the max_new_tokens is set as 1024 for all the models. The ‘concatenated_images’
parameter determines the maximum number of images that can be combined into a single input for
LVLMs. By concatenating multiple images, we can meet the minimum context window requirements.
The ‘max_pages’ parameter specifies the maximum number of images that can be directly input into
the LVLMS without concatenation.

Model \ Hyperparameters

LILM

ChatGLM-128k max_input_words=60000
Mistral-Instruct-v0.2-7B max_input_words=20000
Mixtral-Instruct-v0.1-8x7B max_input_words=20000
Mixtral-Instruct-v0.1-8x22B max_input_words=40000

QWen-Plus max_input_words=16000
DeepSeek-V2 max_input_words=20000

LVLM

DeepSeek-VL-Chat concatenated_images=>5
Qwen-VL-Chat concatenated_images=5

Idefics2 concatenated_images=5
MiniCPM-Llama3-V2.5 concatenated_images=2
InternLM-XC2-4KHD concatenated_images=2

Monkey-Chat concatenated_images=1
CogVLM2-Llama3-Chat concatenated_images=1
InternVL-Chat-v1.5 concatenated_images=5

EMU2-Chat concatenated_images=5

LIM & LVILM

Claude-3 Opus version=claude-3-opus-20240229, concatenated_images=20
Gemini-1.5-Pro max_pages=120, version=gemini-1.5-pro-latest
GPT-4-turbo max_pages=120, version=gpt-4-turbo-2024-04-09
GPT-40 max_pages=120, version=gpt-40-2024-05-13

Table 8: Model Hyperparameters
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C Qualitative Study

C.1 Error Analysis

We delve into the analysis of error by GPT-4o to further understand its bottlenecks and potentials on
long-context document understanding. We manually check 72 incorrect responses and categorized
their error reasons into 7 types. Except for the Extraction Error caused by our automatic evaluation
pipeline (see Appendix [B.4), we detail and showcase another six reasons as below:

Perceptual Error: GPT-40 sometimes struggles to extract or understand visual information from
document screenshots. For instance, it misinterprets the axes and colored circles in the charts shown
in Figure 23] Additionally, it inaccurately counts the number of green bars in Figure 24] They
demonstrate that even the cutting-edge LVLMs still fall short in fundamental perceptual capabilities.

Incomplete Evidence: Though GPT-40 has achieved significantly better global searching abilities
compared to other models when dealing with lengthy, multi-modal documents, it sometimes still
omits certain information. For example, GPT-40 misses one chapter author from Columbia University
in the full list (Figure [25)). Additionally, it overlooks an app that appears across two pages (Figure [26).

Hallucinated Evidence: As stated in Section 3.4, GPT-40 adopts more aggressive strategies and
tends to provide more false-positive answers. It sometimes even fabricates non-existent evidence
in documents to support its incorrect responses. For example, it references a non-existent page in
Figure[27] and fabricates the content of a page in Figure 28] The above examples clearly reveal the
importance of further research on LVLMs’ hallucination and safety.

Knowledge Lacking: Resolving certain questions requires both information from the documents
and the parametric knowledge within LVLMs. We have observed error cases stemming from the
absence of specific knowledge. For example, GPT-40 overlooks details about the fixed asset turnover
ratio and uses the single-point value instead of the average value to calculate this metric (Figure [29).
Additionally, it misidentifies buildings at Tsinghua University in Figure 30}

Reasoning Error: Though not a primary cause, flawed reasoning based on correctly collected
evidence and information from documents can sometimes lead to wrong answers. For example,
GPT-4o correctly gathers all data but calculates a relative percentage instead of an absolute percentage
in Figure[31] Additionally, as shown in Figure[32] it correctly lists all quizzes but inaccurately counts
them in the final step.

Irrelevant Answer: GPT-40 sometimes misunderstands the intent of questions and provides irrelevant
responses. For instance, in Figure[33] GPT-40 answers about button operations when the question asks
about button functions. Similarly, in Figure|[34] where the question asks for the MOST discrimination
type, GPT-40 summarizes all types instead.

https://doi.org/10.52202/079017-3041 95992



Perceptual Error: Case 1

2 3 4 5 6 7 8 9 10

EEESEESEEN

Question: Among people who age 30-49,

views towand the U, found in Pew Research Center's 2010 Global auides s, especity Wt 18 the  difference of percentage value
among people who place themselves on the ideological right in Germany, even as favorable . .
opinions of the U.S. remain lov. between Americans and Germen having

Despite these divergences in positive view on their bilateral relationship?
opinion, young people in both
countries have more positive
views of the U.S.-German
relationship. In the U.S., for

In both nations, young people have the most positive
view of U.S. -Germany relationship

s today between the U.S. and Germany as

Response: The difference in the percentage

—
example, 82% of people ages 18 Oudest ..
to129 say the relationshipis , DY > of people aged 30-49 who have a positive
good, compared with 73% of s . . .
thoseages 65 and older. o o0 > view of the U.S.-Germany relationship
Similarly, in Germany, four-in- o .

ten young peoplesey relatins between Americans and Germans is 9%
with the U.S. are good, . . .

compared with only 3% of oW RGSEARGHcEn points. According to data on page 5, 40% of

those 65 and older.

Americans aged 30-49 view the relationship

These are among the major findings from a Pew Research Center survey of 1,004 adults conducted .. . o .
in the U.S. from Sept. 17-22, 2019, and a Kirber-Stiftung survey of 1,000 adults conducted in pOS]tlvely, Whlle Only 31 /o Of Gel‘l’nans mn the
Germany from Sept. 9-28, 2019. This analysis also includes results from Pew Research Center’s . .
Spring 2019 Global Attitudes survey, conducted among 1,503 adults in the US. from May 13-June  SQAINE AZE ZrouUp share this view.
18, 2019, and 2,015 adults in Germany from May 31-July 25, 2019.

Error Type: Perceptual Error

Analysis: The model wrongly identifies the percentages of people aged 30-49 who have

a positive view of the U.S.-Germany relationship from the chart. It should be 35% and

72%, rather than 31% and 40%.

Figure 23: Error example about Perceptual Error
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Perceptual Error: Case 2

TAKE A STEP BACK: EVOKING REASONING VIA AB-
STRACTION IN LARGE LANGUAGE MODELS

Question: How many green bars appear in Figure 1?
S Response: In Figure 1, there are four green bars.

ABSTRACT

Tlasisia Steven Zhery” Swarvop Miskes® Xiayws Chen  Heng Tre Cheng

Error Type: Perceptual Error
Analysis: The model wrongly counts 4 green bars
in Figure 1. Obviously, there are 6 green bars.

arXiv:2310.06117v1 [cs.LG] 9 Oct 2023

Figure 24: Error example about Perceptual Error
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Question: How many chapter authors of this report come from Columbia University?
Response: The report lists the chapter authors on page xii. From Columbia University, the
chapter authors are: 1. Radley Horton, 2. Patrick Kinney. Therefore, there are two chapter

authors from Columbi

a University.

Error Type: Incomplete Evidence
Analysis: The model only finds out 2 of 3 chapter authors from Columbia University,
leaving out Garcia-Pando shown in the top-left of Page 15.

Figure 25: Error example about Incomplete Evidence
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Incomplete Evidence: Case 2

Distribute Coitengppropriately

g - ' @ slideshare

SLIDESHARE
CONTENT
YOUR WEBSITE IS YOUR TOP SALESPERSON
TWITTER

LINKEDIN :
PODCAST S Responsive Web

BB TEXTMESSAGE - SMS

Question: What are the overlapped apps between page 21 and 62?
Response: The overlapped apps between page 21 and page 62 are:

- LinkedIn
- SlideShare

Error Type: Incomplete Evidence

Analysis: The model correct identifies the two shared apps (LinkedIn and SlideShare)
between two pages. But it leaves out another one app: Podcast.

Figure 26: Error example about Incomplete Evidence
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Hallucinated Evidence: Case 1

The following search string will produce which results A role you were previously recruiting for just re-opened.
according to the Venn diagram?

Which Talent Pipeline feature should you utilize to source

Engineering AND Java NOT M; ; ik
nemeerng e anages talent already in your pipeline?

Engineering Java
A. Tags
B. Sources
A [E\ B
G C. Similar Profiles
D. Resume Upload
DY F
C E. Saved Searches
Manager m m
A role you were previously recruiting for just re-opened. You recruit for Retail Bankers in high volume. Which
efficiency tool(s) will help you constantly uncover new
Which Talent Pipeline feature should you utilize to source leads?
talent already in your pipeline?
A. Projects
A. Tags
B. Clipboard

B. Sources

C. Search Alerts
C. Similar Profiles

D. Custom Filters
D. Resume Upload

E. Profile Matches

e

Question: How many sampled questions illustrated in this slide?

Response: There are five sample questions illustrated in this slide deck. They are
shown on the following slides:

1. Slide 10: "The following search string will produce which results according to the
Venn diagram?"

2. Slide 11: "A role you were previously recruiting for just re-opened. Which Talent
Pipeline feature should you utilize to source talent already in your pipeline?"

3. Slide 12: "Based on the report below, which recruiter should you go to for advice on
InMail best practices?"

4. Slide 13: "You recruit for Retail Bankers in high volume. Which efficiency tool(s)
will help you constantly uncover new leads?"

5. Slide 14: "What happens to my certification with the rollout of Next-Gen Recruiter?"

E. Saved Searches

Error Type: Hallucinated Evidence
Analysis: The model totally fabricates the contents of Slide 14 (Page 14). This slide is not
about sampled question.

Figure 27: Error example about Hallucinated Evidence
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Hallucinated Evidence: Case 2

1 2 3 4 5

6 7

L] 12 13 1 15 6 17

Question: Is there blue color handwritten words in page 30?
Response: Yes, there are blue handwritten words on page 30.

Error Type: Hallucinated Evidence
Analysis: This document has only 20 pages. There is no “so-called” page 30 in the response.

Figure 28: Error example about Hallucinated Evidence
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Knowledge Lacking: Case 1

A_- »

74 75

ACTIVISION BLIZZARD, INC. AND SUBSIDIARIES

SOLIDATED BALANCE SEETS ACTIVISION BLIZZARD, INC. AND SUBSIDIARIES
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Question: What is the FY2019 fixed asset turnover ratio for Activision Blizzard?
Response: The fixed asset turnover ratio is calculated by dividing net sales by net fixed
assets. The formula is: Fixed Asset Turnover Ratio = Net Sales / Net Fixed Assets

From the provided document, we can find the necessary values for the fiscal year 2019:

- Net Sales (Net Revenues) for 2019: $6,489 million

- Net Fixed Assets (Property and Equipment, net) at the end of 2019: $253 million

Using these values, the fixed asset turnover ratio is:

6,489 /253 =~ 25.65

Therefore, the fixed asset turnover ratio for Activision Blizzard for the fiscal year 2019 is
approximately 25.65.

Error Type: Knowledge Lacking

Analysis: The model uses a wrong formula to calculate the financial metric. To calculate
the Fixed Asset Turnover Ratio, the denominator should be the average value of net fixed
assets in the past two years, instead of the value of a single year.

Figure 29: Error example about Knowledge Lacking
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Knowledge Lacking: Case 2

About Tsinghua

Protecting oneself against
common safety issues

Question: How many figures in this document show the old gate of Tsinghua ("Er Xiao

Men" in Chinese)?
Response: The document contains two figures showing the old gate of Tsinghua ("Er Xiao Men" in

Chinese). The first one is on page 2, and the second one is on page 27

Error Type: Knowledge Lacking

Analysis: Though it has similar appearance, the building shown in Page 27 (i.e. the right
figure) is not “Er Xiao Men” but “Qing Hua Xue Tang”.

Figure 30: Error example about Knowledge Lacking
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Reasoning Error: Case 1

1 2 3 4 5 6 7 8 9 10
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‘Table 3: Overall results of LLM-based ICL methods,
rerank (SLM+LLM) methods. The best results are in

except InstructGPT and GPT-4 are averaged over 5 runs, and sample standard deviations are in the round bracket

M-based supervised methods, and our proposed filter-then-
bold face and the second best are underlined. Al results

Eosy Sample

O isatomr

Filter
Small LM

pravens

Hord ample

SR —————

Reranker
Large LM

e

peroigin

per: cites._of residence

Figure 6: The overall architecture of our adaptive filier-then-rerank paradigm. We color easy samples in orange and
i dy from the SL1 For hard

hard samples in pink. For easy samples. the fina

samples, the top-NN predictions from SLMs are fed into LLMs as the format of multiple-choice questions (pink box).
‘The question is paired with demos (green box). LLMs rerank these N candidates and generate the final prediction.

filter, and Vicuna-13B, InstructGPT or GPT-4 as
the reranker. The threshold 7 to determine sam-
ple difficulty is optimized on the valid set. For
hard sample, the top-3 SLM predictions and None
(if not included) are feed to LLMs for reranking.
Each LLM prompt has 4-shot demos. See demo
examples in Appendix G.1. We follow templates
in Lu et al. (2022a) for TACREV and carefully de-
sign others. See these templates in Appendix G.2.
‘We adopt chain-of-thought reasoning (Wei et al.,
2022b), i.e., prefacing the answer with an explana-
tion, to facilitate LLMs' reranking procedure.
Baseline We compare our method with two kinds
of baselines to validate its effectiveness.

(1) LLMs with ICL: We follow the prompts in Sec-
tion 3.3 and conduct experiments on three LLMs.
(2) Supervised SLMs: We follow previous SoTA.
methods shown in Section 3.4 (FSLS or Know-
Prompt). We additionally combine two SLMs with
ensemble or reranking approach (i.e., replace the
LLM with another SLM as the reranker) to verify
that improvements from our SLM-LLM integrated
system are not solely due to the ensemble effects.

5.3 Main Results

Table 3 shows that our filrer-then-rerank method
consistently improves performance across three
datasets and nine settings. For instance, with In-
StructGPT, reranking provides an average F1 gain
of 2.4% without SLM ensemble (Lines 4 vs. 7).
Based on ensemble SLMs as the filter, our method
stll achieves 2.1% (Lines 5 vs. 8) gains on av-

erage. This confirms (1) the effectiveness of the
LLM reranking and (2) its gains are different and
(almost) orthogonal to the SLM ensemble.

54 Analysis
Few makes big difference Our method selectively
reranks hard samples. Table 4 shows that (1) only a
‘minor fraction (0.5%~10%) of samples are deemed
hard and are reranked by LLMs. (2) Despite their
limited quantity, reranking results in a substantial
performance boost on these samples (10%~25%
absolute FI gains). This uplift on a small subset
significantly enhances the overall performance.
GPT-4 is more aggressive From Tables 3 and 4,
GPT-4 generally improves more on hard samples,
yet InstructGPT surpasses GPT-4 in NER and RE
tasks when evaluated overall. This discrepancy
arises from GPT-4's aggressive reranking which
introduces more true positives. InstructGPT, how-
ever, focuses more on reducing false positives.
Few makes small cost Figure 7 demonstrates that
our method impressively reduces budget and la-
tency by approximately 80%~90% compared to
direct ICL. This reduction is due to (1) fewer LLM
callings (only for hard samples) and (2) shorter
prompts (fewer candidate labels and demos)

55 Ablation Study

We investigate the effectiveness of the modules
in adaptive filter-then-rerank system by removing
cach of them in turn: (1) CoT: We exclude the
explantion for each examples in demo. (2) Demo:

FewNERD (NER) TACREV (RE) ACE (ED)
Sshot10-shot 20-shot | 20-shot  50-shot 100-shot| S-shot 10-shot  20-shot
— CODEX 53,805 50004 55.9(05)[59. 1.0 6038 62420 47.10.2) ATTcas) 47.9(0.5)
2 nstructGPT 3.6 BL6C) 572|601y S83C) 6B (5290 521Cy 193
S 4 - - 57.8(-) - 59.3(-) - 52.1(-)
 Previous SoTA 59,415 6140 61.90.2)[62.40.1) 68.50.6) 72.6(15[55. 1(46) 63.90.5) 65.80.0)
2 Ensemble (5) 59.6017) 61.801.2) 62.601.0)|64.905) 71.9(:.2) T4.1.756.9(.7) 64.2.1) 66.5
@ 4 Rerank () 594015 610017 615(1.7)|64.202.3) T0.8(2.9) 74.3(2.2)|56.10.3) 64.001.0) 6.7
Vicuna-13B
+ Rerank (L) 60.001.8) 61.9(2.1) 62.201.)|65.201.0) T0.80.6) T3.8.7)[56.9.0) 63.52.7) 66.0(2.0)
= W [59907 62107 6 73.601.4) 75.00.5)|57.9(.2) 6440 66.20.0)
3 InstructGPT
+ +Rerank (L) 60.6(2.1) 62.7(0.8) 63.3(0.6)|66.8(2.6) 72.3(1.4) 75.4(1.5)|57.8(4.6) 65.31.7) 67.3(2.2)
3 +Ensemble (S) + Rerank (L) |61.301.9) 63.2(0.0) 63.7(1.5)|68.9(1.3) 748(1.5) 76.8(1.2)|59.5(3.7) 65.3(1.9) 67.
3 4

+Rerank (L)

+ Ensemble () + Rerank (L) |61.1G.2)

60.8(23) 626 (2.7) 63.00.3[65.9(27) T2.3(0.9) T4.50.5)[59.6(29) 64.92.5) 67.12.5)
62.809) 63.602)[63.60.5) T390 4 75.9¢.9) 609059 65.6015) 67.80.7)

Table 4: The Fl-score differences before and after
reranking on the reranked samples, as well as their pro-
portion of the total samples.

GPT4 InstructGPT
before after A ratio [before after A ratio

FewNER | 319 40.7 8.8 3.2% 314 283 —3.1 3.3%
TACREV| 25.3 43.0 17.7 9.1%| 338 434 96 7.1%
ACEOS | 3L1 57.9 268 L6%| 356 55.7 20.1 0.5%

‘We remove all examples, rendering the reranking
a zero-shot problem. (3) LF (label filtering): We
retain all labels as candidate choices for reranking,
instead of only the top-1N labels from the SLMs.
(4) AD (adaptive): We feed all samples, not just
hard ones, to the LLMs.

We show their results in Table 5 and see that
(1) Demos with explanations consistently enhance
the reranking ability of LLMs across all datasets.
(2) Demos without explanations also contribute to
performance improvement. (3) Label filtering re-
sults in gains and notably reduces the demo length,

Table 5: Ablation study on three datasets. The filter is
ensembled SLMs and the reranker is GPT4.

FewNERD TACREV ACEOS

CoT Demo L AD | 20-shot) (100-shot) (20-shot)
V7 7 | @6us 759as 67800
X / 7/ 7/ (@205 Todas 67207
X X v 7 |@0us Ti9%n 66605
X X x /| 6ey TSes 6650y
X X x ¥ |1250n 59800 5den
Previous SoTA methods| 6260074107 66.507)

hence cutting inference costs. (4) The performance
collapses without a filter to identify sample diffi-
culty, reiterating the need for an integrated SLM-
LLM system to complement each other.

6 Conclusion

Through an extensive empirical study on nine
datasets spanning four IE tasks, we find that LLMs,
despite their superiority in extreme low-resource
scenarios, are not effective few-shot information
extractors in general. They struggle with [E-related
prompts, have limited demonstration capacity, and

o
: %

dotats)

" mancialcost

Figure 7: The financial and time cost over 500 sentences.
InstructGPT as the reranker.

incur high inf However, LLMs signifi-
cantly improve the performance on hard samples
when combined with SLM. Building on these in-
sights, we propose an adaptive filter-then-rerank
paradigm to leverage the strengths of SLMs and
LLMs and mitigate their limitations. This approach
consistently achieves promising results, with an av-
erage 2.4% F1 gain across multiple few-shot IE
tasks, while minimizing latency and budget costs.

Question: If I drop the green module shown in Figure 6, what is the absolute percentage
drop on 100-shot TACREV setting?
Response: The absolute percentage drop on the 100-shot TACREYV setting when the green
module is dropped can be found in Table 4. For the 100-shot TACREV setting, the F1 score before
reranking is 72.0, and after reranking, it is 74.3. The absolute percentage drop is calculated as

follows:

Absolute Percentage Drop = ((F1 score before reranking - F1 score after reranking) / F1 score after

reranking) x 100

Absolute Percentage Drop = ((74.3 - 72.0) / 74.3) x 100
Absolute Percentage Drop = (2.3 / 74.3) x 100
Absolute Percentage Drop = 3.1%

So, the absolute percentage drop on the 100-shot TACREYV setting when the green module is
dropped is approximately 3.1%.

Error Type: Reasoning Error
Analysis: The formula listed in model response is the relative percentage drop, instead of
the absolute percentage drop.

Figure 31: Error example about Reasoning Error
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Reasoning Error: Case 2

SWBAT TO ANSWER THESE LEARNING OUTCOMES:
3 Whyis glbalrade mportant o i Unied States and ow s | measured?

What

How do govemnments and Tttutonsfoster word rado’

‘What are international economic communities

How do companies enter the giobal marketplace?

‘What threats and opportunities exist in the global marketplace?
What are the advantages of multinational corporations?

What are the trends in the global marketplace?

Unit 3 Key Assi
"+ "Unit 8.4 Toam Activity Divid the class ito teams. Each team should choos a country and research s
infrastructure to determine how it wil help or hinder trade. Include a variety of countries, ranging from the most
highly developed to the least developed. Report your findings.
{Resources, Interpersonal, Information, Technology)
« Critical Study--
o CitlcalTrnking Quedons:
Question 1. Do you think that MTV's future lies mostly in ts intemational operations? Explain your

resoning
Question 2. What types of poiiical, econormic, and compeitive challenges does MTV Networks
Intemational face by operating worldwide?

Question 3. How has MTV Networks International overcome cultural differences to create a world
brand? in andior Present)

UNIT 4: Forms of Business Ownership

SWBATTO ANSWER THESE LEARNING OUTCOMES:
the advantages and disadvantages of the sole proprietorship form of business organization

* VYimat aro e chantages of apertng as a partnrsi, and whal downside ks shoud partners onedor?

+ Howd dvant and what are the major
types of corporations?

« What other options for business organization does a company have in adiion to sole proprietorships,
partnerships, and corporations?

« Wwnat te form
to grow in importance?

. d acquisit 1l growth?

« What curent trends wil affect the business organizations of the future?

some types of business, and why does it continue

Unk 4 Kay Assamants:
#2: Twenty Coro Cancapts on Uit 3.4

Each
esearc o itasiract o dfoine now 8 el o Pincer rade. Inclid a variely ofcounries, ranging from
the most highly developed to the least developed. Report your Finding
~{Resources, Interpersonal, Information, Technolog
+ Proparing for Tomorrow’s Worlkplace Skils:
ave what it takes to be a successful franchisee? Start by making alist of your interests and
ik, and do  sef-assessment using some of the auggestions n i chaptr

o Nextyou field of thousands ‘At Franchise Handbook
Oninn (http:fhwww mnaumamnwx kcom) you' fd aices wihchecksts o hlpyou thoroughy
a franchise try, a directory

o Amed with this information, deva\op a Quesﬂbmalm ovsatan prospective franchise. (Resources,
Interpersonal, Information)
+ Working the Net
Select three franchises that interest you.
 Research them at sites such as the Franchise )
Enirepreneur magazine’s Franchise 500 (nttp:/iwww.entrepreneur.com), and Be the Boss
(www betheboss. com).

Writer-ER Kackery/Cajon/SBCUSD

Unit 6 Key Assignments:
« Quiz #3- Comprehension of Twenty Core Concepts from Unit 5 & 6
« Proparing for Tomorrow's Workplace Skills: Self Reflection (1 paragraph per question submitted into Google
Classroom)

o Question 1: Would you be a good manager? Do a includes your )
human relations, and conceptual skils. What skils do you already possess, and which do you need to
‘add? Where do your strengths lie? Based on this exercise, develop a description of an effective manager.
(Resources, Information
Question 2: Successful manages map out what they want o do with thelc time (slanring), determine the

ies y y stay on
track (cumnxnng) ool 60 yos rarnge your ime? 0o you think ahead, o do you tend o
procrastinate? Examine how you use your time, and identify at least three areas where you can improve
your time management skils. (Resources
Guestion 3 Ofen essarcher castlsaderstip i an nspirationsl oo n o company and mananemenl in
0 of t0 put leadership and
Do you ik one s more |mvm|am I the oo Do you think a company can succeed f £ iy
managers and good leaders? What about i it has good managers and bad leaders? Are managers and
leaders actually the same? (Systems)
Question 4: Today's managers must be comfortable using al kinds of technology. Do an inventory of
‘your computer skills, and identify any gaps. After listing your areas of weakness, make a plan to increase
your computer competency by enroling in a computer ciass on or off campus. You may want to practice
using common business applications such as Microsoft Excel by buiding a spreadsheet to track your
budget, Microsoft PowerPoint by creating siides for your next class project, and Microsoft Outiook by
uploading your semester schedule. (Information, Technology)

UNIT 7: Designing Organizational Structures

SWBAT TO ANSWER THESE LEARNING OUTCOMES:
+ What are the traditional forms of o mﬁmubonal structure?

What ructure using

Why are companies using team-+ ased rganizational Sructures?

What tools do companies use to establish relationships within their organizations

How can ths degres of ceniralzaton/decentalzaton be atered to make an wgzmmimn more successful?
How do mechanistic and organic organizations differ’

How does the informal organization affect the. penmmam of the company?

What trends are influencing the way businesses organize?

Unit 7 Key Assignments:
it 7 Ethics Activity-Ethics Report; Training IT Replacement

and other companies justified in outsourcing technology jobs to India? Do
they have any obligation to find other jobs or provide training for isplaced workers? Should organizations

‘ask employees who are being laid off to train their replacements?
+ Warking the Kot

Usioga ssarch sngine, ook o the tem “Gurmpany orerizaonel chart.”snd frd ot eest tree

‘examples of organizational charts for corporations, not-for-profits, or goverment agen
Anyzs aach ahitys organizaional sueire. 5 & organized by fanchon, roductservce, process,
‘customer type, or geographic location?
o Submit your answers onto the google docs graphic organizer provided.

UNIT 8: Managing Human Resources and Labor Relations

SWBAT TO ANSWER THESE LEARNING OUTCOMES:
+ Wnat s the human resource management process, and how are human resource needs determined?
+ How do firms recruit applicants?
« How do firms select qualified applicants?

Writer-ER Kackery/Cajon/SBCUSD

o Prepars »chart comparing your siectons, inckxing istory. e s lrston of i, rancil
Toquremerts (et Fancates fo. atnor it -up costs, royalty and advertising fees), and any other
information that would help you evaluate the peesn

o Present your findings

SEMESTER 1: QUARTER 2
UNIT 5: Entrepreneurship: Starting and Managing Your Own Business
SWBAT TO ANSWER THESE LEARNING OUTCOMES:

‘Why do people become and what are the
share? How do small

the US.
economy?

‘What are the first steps to take if you are starting your own business?

‘Why does managing a small business present special challenges for the owner?

‘owners of small businesses?

How does the Small Business Administration help small businesss

‘What trends are shaping entrepreneurship and small-business ownership?

H
g
38
HE
H
H
8
]
a
g

Unit 5 Key Assignment:
« Preparing for Tomorrow’s Workplace Skills: Interview
Wt does realytake to become an entreprencur?
o Find out by int you
chapter of in the business press.
o et answers o thefolwing quesions, a5 wel 33 any ohers you'd ik 1 ask
How did you research the feasibilty of your id
How did you develop your vien or 1 company?
How long did t take you to prepare your business pian?
Where did you obain financing for the company?
Wharsdd you eam e usiess skl v e 10 un s o W compeny?
What are the most
What were the biggest challenges you had to overcome?
What are the most important lessons you learned by starting this company?
What advice do you have for would-be entrepreneurs?
~(Submission on Google Siides in Google Classroom & Present)
« Preparing Working the Net: Business Plan
Visit Sample Business Plans at http:/iwww.bplans.com to review examples of alltypes of business plans.
for a company in a field that interests you and, using information from the site, prepare an
outline for its business pian.

read about in this

UNIT 6: Management and Leadership in Today's Organizations.

SWBAT TO ANSWER THESE LEARNING OUTCOMES:

. the role of management
+ What are the four types of planning?

+ What are the primary functions of managers in organizing activities?
« How do leadership styles influence a corporate culture?

& (b di st okl s

¢ Wnatrols do managers ako onin diferent orgnizatonal sttngs?
© Wt setof managanl skl is necessasy for masageral success?
© What vands wl affct management r e foture

Writer-ER Kackery/Cajon/SBCUSD

Question: How many quizzes are there
in units 4, 5, and 6 combined?
Response: There are three quizzes in units 4,
5, and 6 combined:

- Unit 4: Quiz 2: Twenty Core Concepts on
Unit 3 & 4

- Unit 5: No quiz listed

- Unit 6: Quiz #3: Comprehension of Twenty
Core Concepts from Unit 5 & 6

So, the total number of quizzes in units 4, 5,
and 6 is 3.

Error Type: Reasoning Error
Analysis: The response analyze correctly
the quizzes in each unit, but count their
number wrongly at the last step.

Figure 32: Error example about Reasoning Error
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Irrelevant Answer: Case 1

. l
! [~
33

34

HONOR Watch GS Pro Onlinetielp (01.6n) 1 Getting Started HONOR Watch GS Pro OnlineHelp (01,00 1 Getting Started
Down button [ operation [ Function |
Gperation Funcion s [Touch e scrcen and ol | Showa afteren doa type |
Press Open the workout app. | There are cerain
Access the customized | ©xctptonal senarios
feohre you st such a fo calls and o
Press and hold ® Lock or unlock the The lock/unlock feature Operation Function

is only available with the

+ Wake up the voice | ollowing modets Touch Choose and confirm.
HONOR MagicWatch Touch and hold on the home screen | Change the watch face.
Series, HONOR Watch
VIVIENNE TAM version, Swipe up on the home screen View notifications.
HONOR Watch Magic/
e ] Swipe down on the home screen View the shortcut menu.
HUAWEI WATCH GT Swipe left or right View your heart rate data, workout

data, weather information.

1fyou are sing 3
HONOR Watch GS Pr, Swipe rght Retur t the previous sreen
you ca only pres the

0 bution t fock o
unlock screen and press

the Down button to Wake the screen
switch screens during

workouts. The watch e, (Poantha Up bution

screen is locked o Raise or rotate your wrist inwards.

«  Swipe down on the home screen (o open the shortcut menu. Enable Screen

woskouts and cannot be On and the screen will stay on 5 minutes.

unlocked.
Voice assistant s only L NoTE
available with phones

You can ensble the Raise wake screen function in the Huawei Health
that run EMUI 10.1 ble the Raise wrist to wake. ction i the H ith app by

going to the detads screen of your watch

Turn off the screen
Button functions during a workout

The screen will turn off automatically 5 seconds after the watch's screen is turned

Operation Function on f no operation  performed within ths period of time. f any operation i
performed, the screen will tum ot 15 seconds afer it i tumed on
Pres the Up button Lockjunlock, mate,or end workout
(0 wore
Pres the Down bution Switch screen
o the e scren ress th Up butionand 0 10 Setings > iplay > Advanced 0
press and hold the Up button Finish the workout St th rsion e bty w0 1o e O 1 e e
o e e s by et
Press and hold the Down button Wake up the voice assistant. Currentl, =

this feature is only available with the
HONOR Watch GS Pro.

1.7 Setting time and language

You do not need o set the time and Language on your watch. When the watch is
Swipe left or right on the screen Switch screen. connected with your phone, the time and language settings on your phone will be
automatically synced to your watch

Swipe up or down on the screen Switch screen

Tssue 01 (2020-09-07) Copyright © Huswel Technologies Co. Lid 8 Tssue 01 (2020-09-07) Copyright © Huawel Technologies Co., Lid. 5

Question: How many distinct button functions are there during a workout?
Response: During a workout, the HONOR Watch GS Pro has the following distinct button
functions:

1. Press the Up button: Lock, mute, or end workout.

2. Press the Down button: Switch screen.

3. Press and hold the Up button: Finish the workout.

4. Press and hold the Down button: Wake up the voice assistant.

5. Swipe up or down on the screen: Switch screen.

6. Swipe left or right on the screen: Switch screen.

So, there are 6 distinct button functions during a workout.

Error Type: Irrelevant Answer
Analysis: The question asks the button functions. The response, however, answers the

button operations and outputs an irrelevant answer.

Figure 33: Error example about Irrelevant Answer
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Irrelevant Answer: Case 2

\ about halfof STEM.
10,2017 and of U, data. The ducted
line in English and h

technology,enginering and math fields. See Methodology for detais Women in STEM working In maority-male workplaces
Ros percelve more gender inequities

Most women jobs or who. i

On average, women working organizations - p y

in STEM " the balance of minority and

hanmen oyt have  discriminated against at ok o

influence experiences in the
workplace.

han

gender. Half (50%) of women
ey ha

“The maority of women in
STE

in STEM occupations (10%).
‘The most common forms of
gender discrimination
experienced by women in
STEM jobs include earning
less than a man doing the
same job (29%), having

experienced gender
discrimination in the

7 workplace — compared vith
44% of STEM women in

someone treat them s i they . othe etings”

were not competent (20%), 0 % @ @ w0 E
experiencing repeated,small . . . About alf (48%) of women -
slights i their workplace roucod oy 1% in STEM jobs who work with o

(20%) and receiving less

[ — mostly men say the gender
s them

their job,
ith just 14% of other women in STEM.

enore

Question: What types of discrimination are most commonly reported by women in STEM
jobs compared to men in the survey of Pew Research Center, January 2018.

Response: In the Pew Research Center survey titled "Women and Men in STEM Often at
Odds Over Workplace Equity," published in January 2018, several types of discrimination
were reported by women in STEM jobs compared to men, and by women in workplaces with a
higher proportion of women. Here are the key findings:

1. **Gender Discrimination**:

- **Qverall Experience**: 50% of women in STEM jobs reported experiencing gender
discrimination at work, compared to 19% of men in STEM jobs.

- **Specific Types of Discrimination**: Women in STEM jobs reported various forms of
gender discrimination, including earning less than a man doing the same job (29%), being
treated as if they were not competent (29%), experiencing repeated small slights at work
(20%), and receiving less support from senior leaders (18%).

5. **Advanced Degrees**:

- **Higher Discrimination**: 62% of women in STEM jobs with a postgraduate degree
reported experiencing gender discrimination, compared to 41% of women with some college
or less education.

- **Impact on Fair Treatment**: Women with advanced degrees were less likely to believe
that women are treated fairly in opportunities for promotion and advancement.

These findings highlight the significant gender disparities and challenges that women in

STEM fields face, particularly in male-dominated environments and specific job roles like
computer-related positions.

Error Type: Irrelevant Answer
Analysis: The question asks about the MOST discrimination types, while response
summarizes various types of discriminations towards women in STEM jobs.

Figure 34: Error example about Irrelevant Answer

https://doi.org/10.52202/079017-3041 96004



C.2 Case Study

EEEESEEEENEDESER
SEREE
=

EENSNEENES

Question: What is Interest Coverage Ratio for Activsion Blizzard In F2019?
Reference Answer: 17.85

Interest Coverage Ratio (ICR) for Activision Blizzard in Fiscal Year 2019 can be
calculated using the formula:
Interest Coverage Ratio = Earnings Before Interest and Taxes (EBIT) / Interest Expense
From the provided financial statements for the year ended December 31, 2019:
- Operating Income (EBIT) = $1,607

Expense

nillion

- Inter $90 million (from Interest a ythy

Thus, the Interest Coverage Ratio is:
ICR

expense (income), net)

This means that Activision Blizzard earned about 17.86 times its interest expenses before taxes
and interest charges in 2019.

GPT-4V

Answer: Interest Coverage Ratio (ICR) is calculated by dividing a company's earnings before

interest and taxes (EBIT) by its interest expense.

From the provided document, we can find the necessary figures for Activision Blizzard for the

fiscal year 2019:
Operating |

Operations)

2 [

section)

Using these figures, the Interest Coverage Ratio is calculated as follows:

Interest ( Ratio = EBIT/Interest Expense 607, 17.86 Therefore, the Interest

Coverage Ratio for Activision Blizzard in fiscal year 2019 is approximately 17.86.

ome (EBIT) §1.607 million (from the Consolidated Statements of

erest Expe

$90 million (from the Interest and Other Expense (Income), Net

OCR + Mixtral-8x22B X
Answer: The Interest Coverage Ratio for Activision Blizzard in F2019 is not explicitly
stated in the provided document. However, it can be calculated using the i i

The provided document is the 2019 10-K report for Activision Blizzard, but it does
not contain the specific term "Interest Coverage Ratio". To calculate this ratio, you need both
the company's earnings before interest and taxes (EBIT) and its interest expense.

You can find the following information within the document to calculate the Interest Coverage
Ratio:

* **Qperating income:** Page 47 (Consolid of Op Data)
* **Interest expense (income), net:** Page 47 (Consolidated of Op Data)
Please note:

* You will need to use the provided figures to calculate the Interest Coverage Ratio using the
formula: **Interest Coverage Ratio = EBIT / Interest expense**.

* The document may refer to the components of the ratio using slightly different terminology.
Once you have located the relevant figures, you can calculate the Interest Coverage Ratio for
Activision Blizzard in F2019.

InternVL-v1.5 X
Answer: The Interest Cov

age Ratio for Activision Blizzard in F2019 is 1.9.

OCR + GPT-4 X

Answer: The Interest Coverage Ratio for Activision Blizzard in Fiscal Year 2019 is not
explicitly stated in the provided text. To calculate the Interest Coverage Ratio, you would
typically use the formula:

Interest Coverage Ratio = EBIT / Interest Expense

Where:

- EBIT (Earnings Before Interest and Taxes) is typically operating income or earnings before

provided in the document. The Interest Coverage Ratio is calculated by dividing Earnings
Before Interest and Taxes (EBIT) by Interest Expense. According to the document,
Activision Blizzard had an EBIT of $1,633 million and an Interest Expense of $28 million in
F2019. Therefore, the Interest Coverage Ratio for Activision Blizzard in F2019 is
approximately 58.32.

Figure 35: Case Study. Evidence source: table.

the ded of interest and tax expenses.

- Interest Expense is the cost incurred by an entity for borrowed funds.

From the provided text, specific figures for EBIT and Interest Expense for Activision Blizzard
in Fiscal Year 2019 are needed to calculate the Interest Coverage Ratio, and these figures are
not provided in the text excerpts. Therefore, it is not possible to calculate the Interest Coverage
Ratio without additional financial data from the company's financial statements or reports.

The evidence pages are zoomed in. The correct

extracted information and reasoning are colored in green, and the wrong ones are colored in red.
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1 i 1 2 3 4 5 6 7

be linked with
Manage Audio Playback In Audio Controt Panel

apps (such 3
Svitch between these apps i Audio Control Panel with eas.

1 After opening maltple audio apps, swipe down from the upper righ edge of the phone to
Control Panel

2 The curently and recenty used audio apps wil be displayed n Audio Control Panel where
youcan i as play

2ong) inthe 3pp in use, o touch anather aucio 3pp o quickly Ttch playback. i veies,

O Some apps need to be updated to the atest version before using this feature.
ot al apps support Audio Control Panel.

Quickly Switch Audio Playback Device

e b redto

yoac from you
Music Can be transferred to Buetooth arphones and Visions (ether when the sceen s on

Bluetooth, o
103 your

Screenshots & Screen Recording

Take a Screenshot

Use Your Knuckle to Take a Screenshot

and other You
phone, rom
i Vision with st tap.

video content being streamed,
device has been

Set Devices

Currenty, Devi tinking To use this
feature,

HUAWE! phone. For other devices,
perform the folloving setings:
 Vision: Ensure tha it s connected 10 the same LAN and logged i to the same HUAWE 1D

Question: What devices other than phone are introduced for setting device+?
Reference Answer: 1.Vision 2 Bluctooth devices

Other than phones, the devices introduced for setting Device+ in the Huawei Nova Y70
User Guide include:

fl, &3 **: Ensure that it is connected to the same LAN and logged in to the same HUAWEI ID
as your phone.
2 **; Some Bluetooth devices (such as Bluetooth headsets) can be linked with

your phone via Device+ after establishing a Bluetooth connection.
These devices can be linked to your phone to enable seamless collaboration and task transfer

6PT-4V X

Answer: The images you provided are pages from the user guide for the Huawei Nova Y70
smartphone. This guide includes detailed instructions on various features and settings of the device,
such as basic gestures, camera usage, app management, and settings adjustments. If you have
specific questions about any of the features or need further details on how to use the device, feel
free to ask!

X
The document you provided is a user guide for the Huawei nova Y70 phone and it
doesn't contain information on "device+". Therefore, I can't answer your question.

InternVL-v15 X
Answer: The devices introduced for setting device+ are , such as Bluetooth
headphones, and other devices that support Bluetooth.

OCR + GPT-4

Answer: The devices other than phones that are introduced for setting up Device+ include:

1. ** **: This refers to devices like smart TVs or displays that can be linked with your phone
for a seamless multi-device experience.

D **: Such as Bluetooth headsets, which can be connected to your phone via
Device+ for audio streaming or calls.

These devices can be controlled and interacted with through your phone, allowing for tasks like
transferring MeeTime calls, audio, or video content to your Vision device, or managing audio
playback through connected Bluetooth devices.

OCR + Mixtral-8x22B

Answer: For setting Device+, ensure that devices to be connected support Device+. Before you
get started, enable Bluetooth and Wi-Fi and log in to your HUAWEI ID on your phone. For other
devices, perform the following settings:

+ : Ensure that it is connected to the same LAN and logged in to the same HUAWEI ID as
your phone.
+ : Some Bluetooth devices (such as Bluetooth headsets) can be linked with your

phone via Device+ after establishing a Bluetooth connection.
@ Device+ does not support collaboration between phones.
If Device+ is hidden, access Control Panel and go to > Show Device+.

Figure 36: Case Study. Evidence source: text. The evidence pages are zoomed in. The correct
extracted information and reasoning are colored in green, and the wrong ones are colored in red.
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STUDENT LIFE @ NTU

Question: At NTU, how
many types of Field Sports
can students participate in?
Reference Answer: 4

- Rugby.
+ Touch Footal
Mind Games Ctine Eports

+ Aquatrion

c b
+ Snooker and Paol

+ Track and Fisd
+ Utimato Frisboo.

Tohoukbal

At Nanyang Technological University (NTU), students can participate in four types
of field sports:

GPT-4v
Answer: At Nanyang Technological University (NTU), students can participate in several
types of field sports. According to the guidebook, the field sports available include:

These sports provide a variety of options for students interested in field sports, catering to
different interests and skills.

X

The provided pamphlet does not list the number of Field Sports students can
participate in. Therefore, I cannot answer your question.

InternVL-v1.5 X
Answer: Based on the image, students at NTU can participate in 5 types of Field Sports.
These are listed as Volleyball, and Ultimate Frisbee.

OCR + Mixtral-8x22B X
Answer: Students at NTU can participate in 10 types of Field Sports: Badminton,
, Ultimate Frisbee, Golf, Mind Games, International Chess,

and Snooker and Pool.
OCR + GPT-4 X

Answer: At NTU, students can participate in six types of Field Sports. These are Cricket,
, Mind Games, and Other Sports.

Figure 37: Case Study. Evidence source: layout. The evidence page is zoomed in. The correct
extracted information and reasoning are colored in green, and the wrong ones are colored in red.
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prOPPPY!

YOU DIDN’'T
TELL A STORY

Question: How many children are being read to in the photograph of Page 3?
Reference Answer: 2

In the photograph on Page 3, there are being read to.
GPT-4v
Answer: In the photograph on Page 3, there are being read to by an adult.
There are being read to in the photograph on page 3.
X

In the photograph of Page 3, there are three children being read to by the woman.

OCR + GPT-4 X

Answer: The text provided does not contain any information about a photograph or the
number of children being read to in a photograph on Page 3. Therefore, I'm unable to answer
the question based on the given text. If you have access to the photograph or additional details,
please share them, and I would be happy to help with your query.

OCR + Mixtral-8x22B X
Answer: There are three children being read to in the photograph on Page 3.

Figure 38: Case Study. Evidence source: image. The evidence page is zoomed in. The correct
extracted information and reasoning are colored in green, and the wrong ones are colored in red.
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D Limitations

MMLONGBENCH-DOC is the first comprehensive benchmark designed to evaluate the long-context
document understanding capabilities of LVLMs. While our benchmark addresses significant gaps in
the previous datasets, we acknowledge several limitations.

One primary limitation is the scale of the benchmark. Currently, our benchmark includes a test set
comprising 135 documents and 1,082 questions. It is much smaller compared to previous datasets.
The complexity and difficulty of annotations limit the scale of our benchmark. As a long-context
benchmark, our documents average about 50 pages and 20,000 tokens. And most questions require
either complicated reasoning or cross-page comprehension. It takes more than one hour for an
expert-level annotator to read through a single document, and then edit existing instances and create
new instances on this document. Given the purpose of MMLONGBENCH-DOC as an evaluation
benchmark, we prioritize annotation quality over quantity. Moreover, the results presented in Sections
3.3 and 3.4 confirm that the scale of our benchmark is sufficient for fine-grained evaluations across
different document types, evidence sources, evidence pages, efc.. Additionally, we plan to expand
our benchmark by adding more documents and questions in future iterations.

We roughly categorize these questions into three types, i.e., single-page, cross-page, and unanswerable
questions, based on whether evidence can be found in the documents and the number of evidence
pages. However, unlike MMBench [41] or MathVista [56], we provide no further taxonomy to
classify some (e.g., 7 or 20) fine-grained, evaluated reasoning or perception capabilities out of two
main reasons: (1) Prior (i.e., pre-annotation) taxonomy limits the diversity of the questions. Therefore
we provide no predefined classifications in our guideline and encourage the expert-level annotators to
freely write questions without constraints. (2) The intrinsic complexity of document understanding
presents significant challenges for establishing a posterior (i.e., post-annotation) taxonomy.

While there exist limitations in our benchmark, MMLONGBENCH-DOC surely represents a significant
step forward in this field. We would iteratively maintain and refine this benchmark and hope it could
push forward the development of long-context document understanding.

E Social Impacts

The development and use of MMLONGBENCH-DOC may have potential societal implications.
For instance, biased or inaccurate outputs from benchmarked models could perpetuate harmful
stereotypes or reinforce existing social inequalities. Additionally, the ability to process and analyze
long documents could potentially be used to surveil or monitor individuals’ personal information.
Developers and users of MMLONGBENCH-DOC benchmark must be aware of these potential
consequences and take steps to ensure responsible development and deployment of Al models.

F Author Statement

The authors state that all of the previous datasets that we collected are licensed under the Creative
Commons license (CC-BY) or other open-source licenses. Using this dataset should abide by the
policy of OpenAl. Regarding the newly collected documents, we manually check them to ensure their
availability for academic use. Should any authors request the removal of their documents, we will
promptly comply.
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Checklist

1. For all authors...
(a) Do the main claims made in the abstract and introduction accurately reflect the paper’s
contributions and scope? [Yes]
(b) Did you describe the limitations of your work? [Yes] See Appendix D}

(c) Did you discuss any potential negative societal impacts of your work? [Yes] See
supplemental material [E]

(d) Have you read the ethics review guidelines and ensured that your paper conforms to
them? [Yes]
2. If you are including theoretical results...
(a) Did you state the full set of assumptions of all theoretical results? [N/A] We didn’t
involve theory in this benchmark.
(b) Did you include complete proofs of all theoretical results? [N/A |

3. If you ran experiments (e.g. for benchmarks)...

(a) Did you include the code, data, and instructions needed to reproduce the main
experimental results (either in the supplemental material or as a URL)? [Yes]
https://mayubo2333.github.io/MMLongBench-Doc

(b) Did you specify all the training details (e.g., data splits, hyperparameters, how they
were chosen)? [N/A]

(c) Did you report error bars (e.g., with respect to the random seed after running experi-
ments multiple times)? [N/A]

(d) Did you include the total amount of compute and the type of resources used (e.g., type
of GPUs, internal cluster, or cloud provider)? [Yes] See Section@
4. If you are using existing assets (e.g., code, data, models) or curating/releasing new assets...

(a) If your work uses existing assets, did you cite the creators? [Yes]
(b) Did you mention the license of the assets? [Yes] See Appendix [F}

(c) Did you include any new assets either in the supplemental material or as a URL? [Yes]
https://mayubo2333.github.io/MMLongBench-Doc

(d) Did you discuss whether and how consent was obtained from people whose data you’re
using/curating? [Yes] See Appendix [A.T|and[A.2]

(e) Did you discuss whether the data you are using/curating contains personally identifiable
information or offensive content? [N/A]

5. If you used crowdsourcing or conducted research with human subjects...

(a) Did you include the full text of instructions given to participants and screenshots, if
applicable? [N/A]

(b) Did you describe any potential participant risks, with links to Institutional Review
Board (IRB) approvals, if applicable? [N/A]

(c) Did you include the estimated hourly wage paid to participants and the total amount
spent on participant compensation? [N/A]
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