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Study of Retrievability

Agenda
- Introduction

- Background

- Document conversion system recommendations

- Tests to measure document conversion performance

* Text accuracy
* Retrievability tests

- Conclusion
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Study of Retrievability
(Continued)

e Background
- Who is Information Science Research Institute (ISRI)?

- Licensing Support System (LSS) (1990 - Current)

- Optical Character Reader (OCR) Conferences (1991 - 1995)

- Contracted by M&O (1996 - 1999)

- Contracted by DOE (1990 - 1995, 2000 - Current)

* Current tasks for FY02
> Provide recommendations on DOE document conversion system

> Evaluate performance of DOE document conversion system
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Study of Retrievability
(Continued)

* Document conversion system recommendations
- Retrievability is a better performance metric than character

accuracy

* Not all characters are used by a retrieval system

- Automatic zoning, followed by MANICURE, will produce
retrievability equivalent to manual zoning

* Manually zoned text

* Automatic zoned text

* MANICURE
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Tests to Measure Document
Conversion Performance

o Text accuracy

- NRC Licensing Support Network Administrator (LSNA)
target accuracy for OCR created text (Licensing Support
Network Guidelines provided 1/02)

* Goal is to have 99.5% accurate text

- Text accuracy test

* 17 documents (1253 pages, 164,483 non-stopwords, and
1,361,124 characters)

* Non-stopword accuracy tests
») DOE word accuracy between 96.15% and 97.23%

* Tests of character accuracy of non-stopwords

> DOE character accuracy between 98.83% and 99.30%
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Tests to Measure Document
Conversion Performance

(Continued)

* Retrievability tests
- Test data

* 1055 documents containing 75,236 Pages

* 40 queries

* Average number of relevancy judgements per query - 100

* Autonomy ServerTM v2.2.0

- Retrievability metrics

* Precision and recall
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Tests to Measure Document
Conversion Performance

(Continued)

* Automatic zoned text versus manually zoned text
retrieval tests
- Average precision

* Manually zoned - 37.9%

* Automatic zoned - 39.2%
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Tests to Measure Document
Conversion Performance

(Continued)

o Ranking of retrieved documents compared between
the manually zoned text and the automatic zoned text
- Importance of ranking in retrieval systems

- Results of ranking tests

+ Correlation factor - .97

- Ranking problems in information retrieval systems
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Tests to Measure Document
Conversion Performance

(Continued)

o Automatic zoned text versus 99.8% correct text
retrieval tests
- 1058 documents containing 46,731 Pages

- 62 queries

- Average number of relevant documents per query = 17

- Average precision

* 99.8% accurate text - 24.5%

* Automatic zoned text - 24.2%
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Study of Retrievability

Conclusion
- Character accuracy produced by DOE document

conversion system close to NRC LSNA goal

- MANICURE improves word and character accuracy

- Average character accuracy of non-stopwords on DOE
documents is between 98.83% and 99.30%

- Retrievability is equivalent for automatic zoned text and
manually zoned text

- Ranking of query results is equivalent for automatic zoned
text and manually zoned text

- Retrievability is equivalent for automatic zoned text and
99.8% accurate text
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Backup
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Tertiary extension north of the Las Vegas Valley shear zone,

.Sheep and Desert Ranges, Clark County, Nevada
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Example Queries

o Find all documents that discuss fracture frequency
data (fracture density and radial fracture density) in
boreholes at Yucca Mountain

* Find all documents that discuss strategies for
environmental restoration and remediation (Hanford
Site)
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Precision and Recall

* Precision
- # of relevant documents retrieved / # of retrieved

documents

* Recall

- # of relevant documents retrieved / total # of relevant
documents

* Suppose there are 10 relevant documents for an
example query

* And suppose the system returns 15 documents for
this example query
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Precision and Recall Example

Docid Relevant Recall Precision
1 R 10% 100%
2 10% 50%
3 10% 33%
4 R 20% 50%
5 R 30% 60%
6 30% 50%
7 R 40% 57%
8 40% 50%
9 R 50% 55%

10 R 60% 60%
11 R 70% 64%
12 70% 58%
13 R 80% 62%
14 R 90% 64%
15 R 100% 67%

NOTE: Docid - Document identified

"on" YUCCA MOUNTAIN PROJECT
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Calculating Average Precision

o Add precision values at 10%,
levels

20%, . . .. 100% recall

- 100+50+60+57+55+60+64+62+64+67 = 639

0 Average total precision I # of recall levels
- 639/ 10 = 63.9%
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Scatter Plot of Automatic Zoned and
Manual Zoned Ranks
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