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Example Task
Task description: Find the phone number of the study department





<html class="js no-touch" style="" lang="cs">
<head>

<title>FI MU</title>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8">

    
<link rel="canonical" href="https://www.fi.muni.cz/index.html.cs">

<header class="header">
<div class="row-main">

    <div class="header__wrap">
        <div class="header__side">

            <!-- VYHLEDAVANI -->
            
                <form id="searchbox_010477525560646045864:huk3as1vcri" action="//www.fi.muni.cz/app/search" class="header__search" role="search">
                    <fieldset>
                        <input type="hidden" name="cx" value="010477525560646045864:huk3as1vcri">
                        <input type="hidden" name="cof" value="FORID:9">
                        <input type="hidden" name="ie" value="UTF-8">
                        <input type="hidden" name="oe" value="UTF-8">
                        <input type="hidden" name="lang" value="cs">
                        <p>
                            <label for="search" class="header__search__label icon icon-search">
                                <span class="vhide">Vyhledávání</span>
                            </label>
                            <span class="inp-fix inp-icon inp-icon--after">
                                <input name="q" id="search" class="inp-text" placeholder="Hledat..." type="text">
                                <button type="submit" class="btn-icon icon icon-search">
                                    <span class="vhide">Vyhledat</span>
                                </button>
                            </span>
            



LLM Prompt:

You are a helpful assistant that can assist with web navigation tasks.
You are given a simplified html webpage and a task description.
Your goal is to complete the task. You can use the provided functions below to interact with the current webpage.

#Provided functions:
click(element_id: str) -> None:
hover(element_id: str) -> None:
select(element_id: str, option: str) -> None:
finish(answer: Optional[str]) -> None:

#Task: Find the phone number of the study department

#Observation:
<html>
<head>

<title>FI MU</title>
…
…

Generated output:
I will issue the action to click the element with ID 45 and the text ‘Contacts’. Action: click(“45”).
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#Task: Find the phone number of the study department

#Observation:
<html>
<head>

<title>Contacts</title>
…
…

Generated output:
The previous action successfuly moved us to the Contacts page. I can now see a section describing the Office for Studies. 
The phone number of the study department is  +420-549 49 1818. Action: finish(“+420-549 49 1818”).
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Type of Error Count Percentage

Controls Understanding 24 30

Incorrect Web Page 18 23

Observation Understanding 16 20

Reasoning Error 10 13

Planning Error 5 6

Hallucinations 4 5

Evaluation Dataset Fault 1 1

Not enough information in the 
observation

1 1

Fail to recover from an error 1 1



Proposed Solution
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Snippet Extraction



Average document length in tokens 
count   143.000000

mean 33420.923077

std   38743.460861

min    2906.000000

25%   25382.000000

50%   27977.000000

75%   30079.500000

max  314747.000000

(SentencePiece)



Average document length in tokens 
● ~33 000 tokens on average (content management website)



Average document length in tokens 
● ~33 000 tokens on average (content management website)
● Websites like reddit or gitlab on average more than 100 000 tokens
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Snippet Extraction Parameters
● Maximum length in characters
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Snippet Extraction Parameters
● Maximum length in characters
● Maximum Height
● Experimental optimization and evaluation



Embedding
● Multiple LLM-based approaches

○ Candidates chosen from the Massive Text Embedding Benchmark



Embedding
● Multiple LLM-based approaches

○ Candidates chosen from the Massive Text Embedding Benchmark
● Evaluated using manual human annotations



Optimal length of a snippet is 2000 characters



Snippet Height is not Significant Parameter



Instruction Embedding Performed Best

0.61 MRR



Experiments
● WebArena Evaluation Environment and Dataset

○ ~800 tasks on 5 websites





Baseline
● AutoWebGLM with Gemini 1.5 Pro

○ In-context learning + Chain-of-Thought
○ Simplified HTML of the current web page



Baseline
● AutoWebGLM with Gemini 1.5 Pro

○ In-context learning + Chain-of-Thought
○ Simplified HTML of the current web page

● Smaller models usually achieved zero performance
○ Even multimodal model



Experimental Results

Method Accuracy Relative Gain

AutoWebGLM + Gemini 1.5 Pro (Baseline) 17% -

AutoWebGLM+Gemini 1.5 Pro+WebMap (aided with human annot.) 23% 30%

AutoWebGLM+Gemini 1.5 Pro+WebMap 20% 15%

*Limited evaluation on a subset of tasks from 1 website



Error Analysis

Type of Error

Baseline Baseline+WebMap 
(aided with human annot.)

Count Percentage Count Percentage

Controls Understanding 24 30 31 40

Incorrect Web Page 18 23 0 0

Observation Understanding 16 20 10 13

Reasoning Error 10 13 6 8

Planning Error 5 6 7 9

Hallucinations 4 5 2 3

Evaluation Dataset Fault 1 1 3 4

Not enough information in the observation 1 1 1 1

Fail to recover from an error 1 1 7 9
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Conclusion
● Web navigation is a hard problem
● WebMap improves over SOTA by 15% (in relative gain)

○ Evaluation suggests it could be further improved up to 30%
● Evaluation of multiple text embedding techniques
● Designing and optimizing a novel snippet extraction technique 

○ to deal with long web pages
● Error analysis highlights the importance of modeling in-domain 

information
● The thesis will form a basis for a publication in a conference or journal





{

 "sites": [

   "shopping_admin"

 ],

 "task_id": 0,

 "start_url": "http://localhost:7780/admin",

 "intent": "What is the top-1 best-selling product in 2022",

 "eval": {

   "eval_types": [

     "string_match"

   ],

   "reference_answers": {

     "exact_match": "Quest Lumaflex\u2122 Band"

   },

 },

 "most_relevant_link": "/admin/reports/report_sales/bestsellers/"
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