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mediated schema

homes.comrealestate.com

source schema 2

homeseekers.com

source schema 3source schema 1

Find houses with 2 bedrooms priced under 200K

Wrapper WrapperWrapper
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(d)

 PRICE       AGENT-NAME        AGENT-PHONE     OFFICE-PHONE      DESCRIPTION

 listed-price   contact-name   contact-phone    office    comments

Schema of realestate.com

Mediated schema

   $250K          James Smith      (305) 729 0831   (305) 616 1822   Fantastic house
   $320K          Mike Doan        (617) 253 1429   (617) 112 2315   Great location

listed-price     contact-name   contact-phone       office                  comments

If “fantastic” & “great” occur 
frequently in data instances 
          => DESCRIPTION

sold-at     contact-agent         extra-info

  $350K    (206) 634 9435   Beautiful yard
  $230K    (617) 335 4243   Close to Seattle
   

homes.com

If “office” 
occurs in name 

=> OFFICE-PHONE

(a)

  <listed-price> $ 320K</listed-price>
 <contact-name>Mike Doan</contact-name>
  <contact-phone> (617) 253 1429</contact-phone>
  <office> (617) 112 2315 </office>
  <comments> Great location </comments>

  <listed-price> $ 250K</listed-price>
 <contact-name>James Smith</contact-name>
  <contact-phone> (305) 729 0831</contact-phone>
  <office> (305) 616 1822 </office>
  <comments> Fantastic house </comments>

(b)

(c)

realestate.com
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<house-listing>
   <location>Seattle, WA</location>
   <price> $70,000</price>
   <contact><name>Kate Richardson</name>
                   <phone>(206) 523 4719</phone>
   </contact>
</house-listing>

<!ELEMENT   LISTING   (ADDRESS, LISTED-PRICE, CONTACT-INFO)>
<!ELEMENT   ADDRESS          (#PCDATA)>
<!ELEMENT   LISTED-PRICE   (#PCDATA)>
<!ELEMENT   CONTACT-INFO  (FNAME, LNAME, AGENT-PHONE)>
<!ELEMENT   FNAME              (#PCDATA)>
<!ELEMENT   LNAME              (#PCDATA)>
<!ELEMENT   AGENT-PHONE  (#PCDATA)>

(a) An XML house listing in a source S

<!ELEMENT   house-listing   (location?, price,contact)>
<!ELEMENT   location   (#PCDATA)>
<!ELEMENT   price       (#PCDATA)>
<!ELEMENT   contact  (name, phone)>
<!ELEMENT   name   (#PCDATA)>
<!ELEMENT   phone  (#PCDATA)>

(b)  The schema of source S (c) The mediated schema
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  <location> Boston, MA </>
  <listed-price> $110,000</>
  <phone> (617) 253 1429</>
  <comments> Great location </>

  <location> Miami, FL </>
  <listed-price> $250,000</>
  <phone> (305) 729 0831</>
  <comments> Fantastic house </>

Naive Bayes Learner 

(location, ADDRESS)
(listed-price, PRICE)
(phone, AGENT-PHONE)
(comments, DESCRIPTION)
 ...
 

(“Miami, FL”, ADDRESS)
(“$ 250,000”, PRICE)
(“(305) 729 0831”, AGENT-PHONE)
(“Fantastic house”, DESCRIPTION)
 ...

realestate.com

Name Learner

 ADDRESS     PRICE      AGENT-PHONE   DESCRIPTION

Schema of  realestate.com

Mediated schema

 location     listed-price     phone       comments

(b) (c)(a)
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<extra-info>Beautiful yard</>
<extra-info>Great beach</>
<extra-info>Close to Seattle</>

<day-phone>(278) 345 7215</>
<day-phone>(617) 335 2315</>
<day-phone>(512) 427 1115</>

<area>Seattle, WA</>
<area>Kent, WA</>
<area>Austin,  TX</>

Name Learner
Naive Bayes  

Meta-Learner

(ADDRESS,0.8), (DESCRIPTION,0.2)
(ADDRESS,0.6), (DESCRIPTION,0.4)
(ADDRESS,0.7), (DESCRIPTION,0.3)

(ADDRESS,0.6), (DESCRIPTION,0.4)Prediction
Combiner

Name Learner
Naive Bayes  

(AGENT-PHONE,0.9)(AGENT-PHONE,0.9), (DESCRIPTION,0.1)

 ADDRESS    PRICE     AGENT-PHONE     DESCRIPTION

Schema of  homes.com Mediated schema

 area     day-phone    extra-info

Meta-Learner

(ADDRESS,0.7), (DESCRIPTION,0.3)

(ADDRESS,0.6)

(ADDRESS,0.7)
Name Learner
Naive Bayes  

Meta-Learner

Name Learner
Naive Bayes  Meta-Learner

Prediction
Combiner

Name Learner
Naive Bayes  

Meta-Learner

Prediction
Combiner

Name Learner
Naive Bayes  Meta-Learner
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Mediated schema
Source schemas

Base-Learner1 Base-Learnerk

Meta-Learner

Training data
for base learners

Hypothesis1 Hypothesisk

Weights for 
Base Learners

Base-Learner1  ....  Base-Learnerk

Meta-Learner

Prediction Combiner

Predictions for elements

Predictions for instances

Constraint Handler

Mappings

Domain
constraints

(b)(a)
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<location> Miami, FL</>
<listed-price> $250K</>
<phone> (305) 729 0831</>
<comments> Fantastic house</>
<location> Boston, MA</>
<listed-price> $320K</>
...

 

Least-Squares
Linear Regression

Testing Data Instances

Name Learner

    0.5                       0.8                        1
    0.4                       0.3                        0
    0.3                       0.6                        0
    0.6                       0.1                        0
    0.5                       0.9                        1
    0.2                       0.2                        0
    ...                         ...                          ...

Naive Bayes True Predictions

Weight(Name-Learner, ADDRESS)  =    0.1
Weight(Naive-Bayes, ADDRESS)     =    0.9

Seattle, WA
Kent, WA
Austin, TX
 

(ADDRESS,0.4)
(ADDRESS,0.8)

Name Learner
Naive Bayes  Meta-Learner (ADDRESS, 0.4*0.1 + 0.8*0.9 = 0.76)

     area

(a)

(b)

Training Data Instances
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Mediated Schema Source Schemas
Domains

Tags
Non-leaf

Tags
Depth

Sources Downloaded
Listings Tags

Non-leaf
Tags

Depth
Matchable

Tags

Real Estate
I

20 4 3 5 502 – 3002 19 – 21 1 – 4 1 – 3
84 – 100

%

Time
Schedule

23 6 4 5 704 – 3925 15 – 19 3 – 5 1 – 4
95 – 100

%

Faculty
Listings

14 4 3 5 32 – 73 13 – 14 4 3 100 %

Real Estate
II

66 13 4 5 502 – 3002 33 – 48 11 – 13 4 100 %
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(a) Average matching accuracy (b) Matching accuracy for  Real Estate I (c) Matching accuracy for Time Schedule
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LSD w ithout Name Learner

LSD w ithout Naive Bayes

LSD w ithout Content Learner

LSD w ithout Constraint Handler

The complete LSD system
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