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Talk overview

1. The EDC system, as an example of past work
2. Planned research:
statistical alignment for machine translation
statistical alignment for data source mapping
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EDC: The Vision:
Ask the Government...

We’re thinking of
moving to Denver...
What are the schools f @

ike there?
How many people had
breast cancer in the area

How have property
values in the area

changed over the
past decade?

Is there an orchestra?
An art gallery? How

f; the nightclubs?
¢ ar are the nightclubs over the past 30 years?
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The Energy Data Collection project

» Information Sciences Institute, USC

* EDC research team
* Dept of CS, Columbia University

* (Government partners  Energy Information Admin. (EIA)
* Bureau of Labor Statistics (BLS)

e (Census Bureau

Make accessible in standardized
way the contents of thousands of
data sets, represented in many
different ways (webpages, pdf,
MS Access, Excel, text...)

Research challenge .
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Heterogeneous Data Information Access User Interface
Sources
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Data access using SIMS

 ‘Hide’ from user details of data sources:

1. “Wrap’ each source in software that handles
access to its data

2. Record the types of info in each source in a
‘Source Model’ = metadata schema
3. Arrange all source models together in the same
space—the Domain Model
e SIMS data access planner transforms user’s

request into individual access queries

« SIMS extracts the right data from the
appropriate sources

e Current central domain model:

— 500 nodes, built manually; for database access planner) A

— LKB: 6000 nodes

/ Sources: : “
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e 1. NL term/info extraction from glossaries (Columbia U)

IH( « 2. Taxonomization and embedding (ISI)



Wrapping databases
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How to wrap sources?
e Manually—for pdf, plain text, footnotes

» Automatically—using parsing rules based on landmarks in html pages
(Ariadne project)...this work being incorporated and extended...

Time series wrapped@to date:

« BLS: 58 series, website (html) — @ [1 data is ‘live’

 CEC: 3 series, website (html) — @ [1 data 1s ‘live’

* EIA Petroleum Supply Monthly: 16 series, publ. (pdf) — html - @
 EIA OGIRS database: 25,000+ series, CD (MS Access) — Oracle — @
 EIA tables: 25,000+ series, text tables — @

Procedure for most recent set:
» Analyze format; break table into header, body, footnotes
Manually create ‘access paths’ for queries (via landmarks)

* (Can then extract data and save in any format (html, MS Access, etc.)
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New information added by text mining

Used at ISI for machine translation, text
summarization, database access
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User interface testbed (Feiner et al., Columbia)

Y DU Fisheye Appdication Test - Microsolt Tnternet Explores
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— Located as near as
possible

— Color coding
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and semantic . o
relationships = e v g
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AskCal: User requests in English

ATN: §caTaaa sea w
— 341 nodes | e =
— 14 question
types
Automated
paraphrase Y R o T ey pa—
to confirm B
Dialogue
continues
via menus
for detailed

selection




3 Bureau of Labor Statiztics Data - Microsoft Internet Explorer

J File  Edit “iew Favorites Toolz  Help

j<=,->,@{s%@@®%-,

Back Eanward Stop  Refresh  Home Search Fawortez  Higtory b il Frirt Bt Dizcuss

| Address [@] hitp://145.142.4.24/cgibin/srgate ~| @Go || Links >
Producer Price Index Revision-Current Series [
Series Catalog:

Series ID - PCU2911#134

Mot Zeasonally Adjusted

Industry : Petroleum Eefining

Product : Unleaded regular

Base Date - 8506

Data:

|Year| Jan | Feh | Mar | Apr |May| Jun | Jul |Psug |Sep |Dct |Nu'i.r |DE|: |Ps.1m

1977 476 480 (479 478 476 474 (474 |
19781473 469 (468 469 474 484 494 505 |51.3 518 [517 528 |493

1979535 [543 (559  |580  |61.3 (648 [69.0 734 (779 (3813 (828 (849 681

1980226 928 1015 |1063 |108.2[107.7|108.2|108.6|108.7|107.9|108.2 108.7 104 7

19811103 1147 [1243 1262 [125.3[1247(123.4122.2(121.9121.7|121.3 120.9 121 4

19821201 [117.9 [1147 1075 [102.8[107.3(1153(116.7|115.1[113.2|111.7 110.0 1127

1983(106.0 (1017 980 (951  (98.8 |103.3[104.5|105.3|104.4 (1034 101.199.2 |101.7

1984 (362 (953 (960 (967  |99.0 (988 (967 (938 (929 (946 (952 (936 (957

1985(35.5 858 (874 (924 [97.8 [100.0(951 (969 (948 [93.1 (956 (959 |94.0

1986232 (790 (619 562 628 650 [52.1 514 [557 510 |513 518 |606

1987|57.1 60.7 605 640  |64.4 664 (68.2 [70.7 |67.0 [658 |66.5 [62.7 |64.5
@] Dore I_I_lﬁ Internet
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Part 2: Planned research

e 1985-95: A revolution in machine translation

— Have statistical systems count correspondences between
parallel/aligned French-English (Canadian Hansards)

— Systems induce lexical and grammatical mappings

— Currently applied to Chinese, Arabic, Japanese, etc. as
well — highly promising

— Numerous toolkits available (alignment, decoding, etc.)
— ISI has one of most active research groups in the world
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Statistical alignments for MT

... lamaison ... la maison bleue ... la fleur ...

X xB X

... the house ... the blue house ... the flower ...
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“the” - 2

... lamaison ... la maison bleue ... la fleur ...

W D X

... the house ... the blue house ... the flower ...
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“house” - 2

... lamaison ... la maison bleue ... la fleur ...

A

... the house ... the blue house ... the flower ...
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Strengthening the tendencies

... lamaison ... la maison bleue ... la fleur ...

|1 XX V]

... the house ... the blue house ... the flower ...
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Final mapping

... lamaison ... la maison bleue ... la fleur ...

|l 1 X ||

... the house ... the blue house ... the flower ...
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Statistical MT: step 1

.. lamaison ... la maison bleue ... la fleur ...

|l 1 X ||

.. the house ... the blue house ... the ﬂower

~—
—
P(right | juste) = 0.31
P(just | juste) = 0.28
P(correct | juste) = 0.07
~ new French i possible
USC gentence English translations




Statistical MT: step 2

English-only
newspapers,
magazines. ..

\

P(is not correct it) = 0.00001
: P(it 1s not correct) = 0.01
P =0.07

(correct | juste) P(correct not it is) = 0.00001

ew French | poss1.ble | 7+ English
L_:.géntence English translations GRD

P(right | juste) = 0.31
P(just | juste) = 0.28




Proposed work

* Goal: learn mappings from one database to another
* Method:

— Treat source and target databases as 1/O pairs for MT
— Learn alignments/mappings in layers:
* Individuals: Cell-to-cell
* Group of cells: column-to-column
* Metadata: header-to-header (etc.)
* Groups of groups: sets of columns -to- sets of columns

— Similarity metrics: value, orthography (number, text, 2-
decimal-places, etc.), value range, ontological type, etc.

« Approach: start by hand, then learn
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Partners

e (alifornia Air Resources Board

— Michael Benjamin, Emissions Inventor Systems Section,
Sacramento

California Air Quality Management Districts

— 35 in California, with databases ranging from MS Access
databases to Excel spreadsheets

o Later: reach out to other states and Federal EPA
* Possibly: reach out to Mexico and elsewhere

e Fire Emissions (w. Dr. Stefan Falke) — USDA/Forest
Service and Dept. of Interior
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