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Web Spiders/Wanders/Crawlers

Robots/Bots/Beasties/Agents

1. Simplest form

• Blindly map the web

• Traversing links

• Test for previous visit to avoid cycles

2. Web maintenance spiders

• Verify links

• Update moved references

3. Web indexing spiders

• Download everything out there

• Create index locally

Increasing

“intelligence”

“interactivity”

“dynamic behavior”
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Taxonomy of Web Beasties (cont.)

4. Goal Directed Search

- different (dynamic) behavior in different contexts

- active search for pages matching certain criteria

5. Extraction/Summarization/Distillation

- information gathering behavior

- bargain hunting

6. True Interaction/Exchange of Information

- active web commerce (buyer/seller)

- dialog between parties (bartering)

- authority to reach agreements and act on them

Increasing

“intelligence”

“interactivity”

“dynamic behavior”
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The (Future) Organization of the WEB

User agents – goal directed

extraction, analysis, 

even dialog

Meta Brokers – meta search

collection/query fusion

Brokers(Index, Search)

Gatherers(Analyze, label) extract “essence”

Finders(Scouts, Spiders) – map + locate page

Content (Web pages + providers)
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Web “Agents”

 Passive Personalized Information Gatherer

Example : BARGAIN Bot(Aoun ’96), SHOP Bot(Etzioni et al., ’96)

Similar to MUC information extraction task

(a) Identifying product description pages

Training data :

- URL’s for product description pages

- URL’s for NOT product description pages

build classifier(not only locate, but select what type.

e.g. book seller vs. computer hardware seller)

(b) Identify specific product descriptor regions

(very similar training/test module)

(c) (Perl) Regular expressions to extract info (\$[0-9]+\)

Two General Types :
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Active Dialog with Server

- Fills out product information forms interactively

(specific to each site)

- Use POST to submit data

- Analysis and extraction as in TYPE 1

Problems:

(a) In some cases, dialog involves initiation/preliminary 

purchase transaction(price quote, add to shopping 

basket)

Servers unhappy about large scale automated pillaging 

of pricing data in batch mode(e.g. get pricing on all 

possible configurations and cache)

Web “Agents”
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Virtual Shopping

Web shopper

Book finder

CD finder

▪ (mortgage/loan) rate negotiation

▪ Stock trading

▪ Bartering

▪ Auctioning nonstandard goods

Examples of Web Agents

No fixed price

need for interactive

value fixing

3 levels of interactive shopping

 locate and purchase

 negotiate

(legal authority

Exchange of money/goods)

(interactive haggling over price)
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- Java marketplace(Awerbach, Amir)

- Negotiate for and sell value of CPU time

- Calendar apprentice

- Meeting coordination

- Constraint satisfaction and negotiation

(have my calendar agent contact yours)

Examples of Web Agents(cont.)
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 Technical Issues of disparate forms interface types

• e.g. “Click here for price”

• vs. menu bars(options on menu)

• vs. radio buttons

• vs. field entry of raw text

But: - limited number of basic formats on a majority of sites

- use hardwired heuristics/templates

- try different options until get a successful response

In Practice:

Few Key Vendors(e.g. Amazon.com – books

insight.com – computers + peripherals)

so hardwire forms/field format for key vendors

 essentially database querying

Shopbot Problems
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 Vendor resistance

– In some cases, dialogs involve portions of purchase 

transactions

(price quote, add to shopping basket)

– Servers unhappy about large scale 

automated pillaging of pricing data in batch mode

– Similar concern to content providers –

unseen advertising, heavy use of server resources, 

(and loss of benefits of human browsing)

– Possible synergistic relationship with some 

vendors(kickback)

Shopbot Problems(cont.)
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Cookies
• Not part of original HTTP specification

• Introduced in Netscape

• Mechanism for user session continuity(persistent state)

original POST …

query Name = yarowsky&passwd=39297

HTTP/1.0 200 OK

(other headers here)

Set-Cookie : acct=0438234  server defined cookie

later GET /order.pl   HTTP/1.0

client (other headers here)

query Cookie: acct=0438234  client reuses cookie

system

response

(client stores with URL for use 

in subsequent transaction)
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Issues

 Who has (potential) access to the relevance/quality judgments of 

multiple users?

 Privacy concerns(grocery store personalized coupon analogy)

 Rights to information

(Who’s interested in whom has financial value

e.g. a Wall Street firm’s increased interest in company X)

- Service providers

- Brokers/search engines

- Meta searchers(specific goal of meta crawler)

- Collaborative ranking exchanges

(Voluntary, explicit judgments)

participation

Indirect estimates 

of relevance

involuntary

(unknown)

participation
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The (Future) Organization of the WEB

User agents – goal directed

extraction, analysis, 

even dialog

Meta Brokers – meta search

collection/query fusion

Brokers(Index, Search)

Gatherers(Analyze, label) extract “essence”

Finders(Scouts, Spiders) – map + locate page

Content (Web pages + providers)
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Key Observation/Prediction
There is already too much information on the web for direct 

or even single broker mapping and processing.

Strong need for increased specialization in data gathering and 

information packaging

(full wholesale, retail information economy)

Specialization by :

- content/subject

- object type

- language

- geographic location

much like cable channel model 

meeting 

real estate agent model …
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The (future) Organization of the Web
New Problem :

Who profits?

(especially if end-user contact with meta search engines)

“Solution” :

- metacrawler (recently) went commercial

➢Excite, Infoseek, etc. now refuse connection

➢Yahoo, Lycos, Altavista continuing access but 

advertising passed up

- Ticketmaster suing Microsoft

for pointing to their web page

(and “profiting” from ticketmaster’s content

without providing their own.)
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2 perspectives
Web Agents – automated models of personal preference + 

interaction

slogan : WHO NEEDS HUMANS?

I’ll have my web agent talk to your

web agent in the morning

 Collaborative sharing of previous human judgments

slogan: HUMANS OF THE WORLD UNITE!

(don’t trust a machine’s estimation of relevance

when you can ask your friends(or other carbon-based life))

→ ironically, the most serious threat to the loss of privacy

(Problem : The Web’s too big)
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Key Issue

• MONEY

– Nothing in life is free

– Web economy is currently advertising driven

(much like early TV)

– New trends toward (micro) charges for value added 

services(like premiere channels)

– Opportunities for profit everywhere on broker hierarchy

– Key technical impediment 

→Microbilling cybercash – safe and secure medium 

for wholesale  retail information economy
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The (Future) Organization of the WEB

User agents – goal directed

extraction, analysis, 

even dialog

Meta Brokers – meta search

collection/query fusion

Brokers(Index, Search)

Gatherers(Analyze, label) extract “essence”
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Content (Web pages + providers)



















Issues wrt LLMs and Information Retrieval



Issues wrt LLMs and Information Retrieval

 LLMs arise to the goal of Web QA

directly satisfying information need

not just returning citations or web pages

returning only the desired information content

 LLMs are great at generating summaries

and fusion of results

Example Pros:



Issues wrt LLMs and Information Retrieval

Example Cons:

* No provenance/citations/foundations of answer

links to the source web-page(s) would be helpful

for confidence and additional detail

* Hallucinations

* IP Laundering/IP Theft



LLMs for Summarization and Fusion



Example: 601.466/666 Final Project (2023)





Summaries and Fusion Generated by ChatGPT
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