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Study of Retrievability

e 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)

e 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)

o Retrievability tests

— Test data
+ 1055 documents containing 75,236 Pages
+ 40 queries
+ Average number of relevancy judgements per query - 100

+ Autonomy Server™ v2.2.0

— Retrievability metrics

¢+ Precision and recall
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Tests to Measure Document
Conversion Performance

(Continued)

o 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)

e 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

e 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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PETER L. GUTH® Department of Earth and Planetary Sciences, Massachusetts Instiwte of Teckwology, Cambridge. Massachnsetts
02139
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ABSTRACT 2

Dewriled mapping reveaks the preseace of
high-angle extensional fauks and low-angle
gravity slides on the weut side of the Sheep
Ranpe. Three majae highangle fauleing
everts each account for 20° of e3stward ro-
ration and accommodate extension between

the Las Vegas Range and the Desert Range,
Hl orw-angle fuls represent surficial slides in
cvpomse 10 topography produced by ex-
Ircnswn on the high-angle faulm. Faulting
hook place during the Miocene, syncheon-
loutly wirk deposition of the Horse Spring
f won snd with displ onthe Las
Vegas Valkey shear zone. The cxtension in
he Sheep Range w00k place withow vol-

Jeraben

Sewart {1971) calculsted thar the hontand
model requires sbout 102 exten-
sion scross the entire Great Basin, assuming
that 60% dips exint on range-front faales.
The tiked-block model -of Morton and
Black {1975) scems 10 require 20-30% ex-
tension 3cross the entire Great Basin, but

Bocal extension might exceed 100%

Stewart,” 1980). .Inferred listric-fautt
try beads to focal ewimares of 30% to
bver 100% extension (Andenon, 1971,
NUright and Troxel, 1973: Proffetr, 1977},
Llchowgh the model might not apply 10 the
kneire Geeat Batin.
Strikelip ‘Favlee ‘are eelated to excen-
bona] (aulting 25 boundsries of domai
Leith differences in stylc or magnitude of ex-

tension (Davis, 1979; Scewart, 1980).
Strike-slip faults may be transform bound-
arics between regions of differential exten-
sion, such a8 the Garlock fault of southern
Calikornia (Hamiloon and Myees, 1966;
Davis and Burchfiel, 1973). Recent work
suggests this mode! for fsulring 1 the Lake
Mead area of southern Nevada (Bohsnnon,
1979a2). Roth serikelip and extemsional
faulting appear to be dominanly Late Tor-
tiary events in the Creat Basin.

Armatrong {1972) seviewed widespread
low-angle denudarinnal favhing in the cast-
em Great Basia. The faults generally place

vocared 8 Temiary graviey mechanism die-
tinct from Mesoraic conprestion. In con-

younget tocks on older, and Armitrong ad- |

phivn of the

Offsct thrust faulrs suggest that the area
: of the Sheep Range extended almost
100% during the Miocene, while the corve-
ding arca south of the Las Vegas Velley
3¢ pone did mot extend significamly. The
31 30nc bounded the extending terrane
the south, acting 33 3 transhorm fault
a exvemion wew of the Sheep Range
ay in port halance that mapped by Ander-
(1971) in the Eldorado Mowntaing. The
3 Vegas Valiey shear 20ne 3ad the Lake
ead Laulr system may have acted rogether
{po compensate for areas of Jocalized exmen-
ion between the Colorado Platean and the
Heiciniey of the Specrer Rarfge. .

ODUCTION

The importance of extensional faulting in
he development of strcrure and phytiog-
rgphy in the Great Basin has been evident
bnce the proneering observations of Cilbert
1874), Recently Stewart (1971, 1980) re-
ewed and summarized the bont and gra-
hen, tilced-block, and lstric-Gult eodels
ly applied to the Great Basin.
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thers Nevada, M, in ranges inds

ed snd seferred 1o

* Preacns pddeers: B Company, J4th Eagineer
::::bu\ (Combat} [Heavyl, Fort Riky, Kanias
2, s .

i che bext ares ACR, Asrow Canyon Range;
FM, Freachman Mountain; LVR, Las Vegas Raspe: MM, Muddy Mosstains; MoM,
M Mowntsims; PR, Ps Ronge; SR, Sheep Range; SR, Sposted Range: SpR,
MM:.‘\M\&;&M&LM fauhts indicated are the Wheder Pate
(WPT), Keystone (KT), Gant Pesk (CPTL M

DR, Desert Raepe: EM, Eldorado Mountsimns;

wddy Mounnain (MMT), and Glendsle (GT).
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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

e 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
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Calculating Average Precision

o Add precision values at 10%, 20%, . . ., 100% recall
levels

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

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