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Desert Ants References 

The  Random Sample item "Hot ants" (14 
Apr., p. 207) featured a recent article by W.  
J. Gehring and R. Wehner describing a 
remarkable thermal adamation of desert 
ants (1).  It is suggested that these animals 
may synthesize heat shock proteins (Hsp's) 
for protection even before leaving their 
nests to forage in the desert heat, that is, 
that they prepare "a pre-emptive strike." It 
is important, however, to distinguish exper- 
imentallv between the normallv abundant 
and e s s e k a l  heat shock cognate (Hsc) pro- 
teins (Hsc70) and the heat inducible Hsp70 
family members. Hsc70 is more highly con- 
strained evolutionarily than Hsp70, suggest- 
ing that they are functionally distinct (2).  
A n  alternative interpretation of the data of 

Hotfooting it. How does this ant, 
Cataglyphis bombycina, survive the 
desert heat? 

Gehrine and Wehner is that the ants have 
u 

unusually high levels of the normal house- 
keeping protein Hsc70, which appears to be 
only modestly augmented at high tempera- 
tures by inducible Hsp70 in these animals. 
There must be more to the desert adapta- 
tion, as the characteristic in question is 
shared by another ant species from temper- 
ate woodlands. Perhaps desert ants are 
smart enough to return to the nests before " 
their proteins melt down, and perhaps 
Hsc70 makes a contribution to their hieh - 
critical thermal maximums and thermal re- 
sistance of protein synthesis reported. Such 
a response would be less amazing than the 
mental image of ants turning on  their heat 
shock genes in anticipation of "hotfooting 
it" across the desert sands, but interesting 
nonetheless. 

h r e n c e  E. Hightoever 
Department of Molecular 

and Cell Biology, 
University of Connecticut, 

Storrs, C T  06269-3044, USA 

1. W. J. Gehring and R. Wehner, Proc. Natl. Acad. Sci. 
U.S.A. 76, 2994 (1 995). 

2. C. N. White, L. E. Hightower, R. J. Schuitz, Mo l  Biol. 
Evol 1 1 , 106 (1 994). 

Oak Ridge's Strengths 

Andrew Lawler's article about the Galvin 
report, "Report to stress research over close 
ties to industry" (News & Comment, 27 
Jan., p. 446), includes a table describing 
DOE'S multipurpose laboratories. The table 
indicates that the research focus of Oak 
Ridge National Laboratory (ORNL) is "nu- 
clear physics, ion-beam, neutron scattering." 
This description does not reflect the scien- 
tific and technical com~etencies of ORNL 
as presented to, and used by, the Galvin task 
force. While ORNL has long-standing and 
pioneering research activities in the areas 
listed, it also addresses a wide range of sci- 
entific and technical challenges as directed 
by DOE and other federal agencies. The five 
broad programmatic themes of ORNL's re- 
search activities are energy production and 
end-use technologies; biological and envi- 
ronmental sciences and technology; ad- 
vanced materials svnthesis, characterization. 
and processing; neutron-based science and 
technology; and computational science and 
advanced computing. 

Johnnie B. Cannon 
Director, 

Office of Planning and Management, 
Oak Ridge National Laboratory, 

Post Office Box 2008, 
Oak Ridge, T N  3783 1 - 625 1 , USA 

E-mail: cannonjb@oml.gov 

Performance of 
Text Retrieval Systems 

In his article "Gauging similarity with n- 
grams: Language-independent categoriza- 
tion of text" (10 Feb., p. 843), Marc 
Damashek states that his n-gram informa- 
tion retrieval system, Acquaintance, per- 
formed "on a par with some of the best 
existing retrieval systems," on the basis of 
results of the third Text Retrieval Confer- 
ence (TREC-3) ( I  ). 

The  TREC Program Committee objects 
to this conclusion. O n  the basis of average 
precision (the generally accepted measure 
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of performance), Acquaintance was ranked 
22nd out of 23 systems on the TREC-3 ad 
hoc task, and 19th out of 21 systems on the 
TREC-3 routing task. (Some groups pre- 
sented multi~le runs with their svstems. and , ~ ,  
not all grouis did both tasks). 

Whereas it is true that Acauaintance did 
well on a few of the queries, this can be said 
for most of the participating systems. The 
nature of information retrieval dictates that 
any reasonable system will do well on some 
queries; the best systems do well on most of 
the queries. The conservative tests of statis- 
tical significance presented at the confer- 
ence clearly show that Acquaintance be- 
longs in the bottom set out of five sets of 
systems. 

While the n-gram approach of Acquain- 
tance may be valuable in some environ- 
ments, it has not yet been shown that it is 
even an average system for general informa- 
tion retrieval. 
The TREC Program Committee: Donna 
Harman, Chair, National Institute of Stan- 
dards and Technology, Gaithersburg, MD 
20899, USA; Chris Buckley, 18 Dickinson 
Court, Pluinsboro, NJ 08536, USA; Jamie 
CaUan, Department of Computer Science, 
University of Massachusetts, Amherst, MA 
01003-4610, USA; Susan Dumais, Bell- 
core Laboratories, Morristown, NJ 07974- 

0636, USA; David Lewis, A T m  Bell Lab- 
oratories, Muway Hill, NJ 07974 -0636, 
USA; Stwe Robertson, Department of Infor- 
mation Science, City University, London 
ECLV OHB, United Kingdom; A h  
Smeaton, Dublin City University, Glasnewin, 
Dublin 9, Ireland; Karen Sparck Jones, New 
Museum Site, Computer Laboratory, Cam- 
bridge University, United Kingdom; Richard 
Tong, Verity, Inc., 1500 Plymouth Street, 
Mountain View, CA 94043, USA. 

References 

1. D. K. Harrnan, Ed., Overview of the Third Text RE- 
trieval Conference VEC-3) (NIST SP 500-225, Na- 
tional lnstitute of Standards and Technology, Gaith- 
ersburg, MD, 1995). 

The content analysis of stored texts and 
documents represents a crucial component 
in automated document retrieval and ques- 
tion-answering systems. In principle, such a 
content analysis ought to be based on so- 
phisticated syntactic and semantic method- 
ologies leading to a complete understanding 
of the respective text content. Unfortunate- 
ly, complete - linguistic text understanding 
systems are too brittle to be usable in open- 
ended text environments with unrestricted 
subject coverage. For this reason, word- or 
phrase-based analysis methods are used in 

operational retrieval systems where each 
text item and each search request is repre- 
sented by sets of possibly weighted terms 
(words and word phrases) that collectively 
characterize text content ( 1 ). 

Damashek proposes to simplify the text 
analysis step still further by giving up word 
and phrase recognition and using instead 
sets of overlapping strings of n characters 
(n-grams) derived from the existing docu- 
ment texts for the representation of text 
content. Although a decomposition of run- 
ning texts into overlapping n-grams is in 
principle trivial, such a representation is too 
rough and too ambiguous to be usable for 
most purposes. Necessarily, a decomposition 
of text words such as HOWL into HOW 
and OWL raises the ambiguity of the text 
re~resentation and lowers retrieval effec- 
tiveness. Damashek shows that the n-gram 
characterization is good enough for certain 
rough classification tasks. But for more de- 
manding tasks, such as information retrieval, 
the n-gram analysis can lead to disaster. 

The results obtained with Damashek's 
Acquaintance system in the TREC studies 
(where many different retrieval approaches 
compete against each other in an objective 
retrieval evaluation environment) are suffi- 
cient proof of the inadequacy of the n-gram 
text representation method (2). For ad 

These new solid phase 
combs have done wonders 

for iqy sequencing. 

Why would you 
need any combs? 



hoc  retrieval, where individual user que- 
ries are processed against existing text col- 
lections. Damashek states that "Out of 50 
queries considered, the measured precision 
[of the n-gram Acquaintance system] ex- 
ceeded the median (across 34 participat- 
ing systems) only twice." H e  goes o n  to say 
that his system does, however, perform 
"on a par with some of the best existing 
retrieval systems" in the routing task, 
where certain relevant items are identified 
a priori, and the task consists in retrieving 
new items similar to  the previously known 
relevant ones. 

Actually, Damashek's system scored be- 
low the median for 22 queries out of 50, 
and for a n  additional 18 queries out of 50, 
the system scored only as well as half the 
other participating systems. A reasonable 
performance was obtained by Damashek 
for only 10 queries out of 50. Overall, 
Acauaintance was ranked near the bottom 
(28;h out of 34 systems participating in 
the TREC studies) with a n  average preci- 
sion performance of 0.2641, compared 
with a precision ~er formance  of 0.4068 for 
the best performing system. 

Gerard Salton 
Computer Science Department, 

Cornell University, 
Ithaca, NY 14853, USA 
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Response: I sincerely regret any offense 
occasioned by my characterization of Ac- 
quaintance's performance on  the TREC 
routing task in my article and offer my 
specific apologies to any participant so 
offended. TREC is a state-of-the-art show- 
case of retrieval methods. Using the per- 
formance data available at  the time my 
article was written ( the  data presented in 
the article), I interpreted the performance 
cup as being "half full." I viewed a pre- 
sentable showing as a n  indicator of above- 
average performance in the world at large. 
This ultimately led me to the unfortunate 
choice of words, "on a par with some of 
the best existing retrieval systems," which 
made n o  explicit mention of the world at  
large. There is n o  question that certain 
systems participating in TREC consistent- 
ly exhibit superior performance and, a t  
TREC-3, Acquaintance was not  one of 
them. My statement could easily have 
been perceived as suggesting performance 
comparable to that of the best systems 

participating in TREC, a claim that would 
have been ludicrous in view of the evi- 
dence presented in the article itself. 

Salton raises several points that de- 
mand close scrutiny. As it pertains to  doc- 
ument content analysis, the contention 
that a n  exhaustive list of n-grams is "too 
ambiguous to  be usable for most pur- 
poses" can be shown to be untenable. By 
construction, every n-gram in a document 
shares n - 1 characters with each of 
its immediate neighbors. For n > 1, this 
redundancy of the n-gram representation 
makes it possible to  unambiguously re- 
construct a significant fraction of the doc- 
ument's text, implying that much of 
the information conveyed by the docu- 
ment remains intact. Given n o  more than 
a list of the n-grams in the document, one 
can easily show, by automatically identi- 
fying and concatenating those n-grams 
that can be uniquely paired with a prede- 
cessor or successor, that o n  average ap- 
proximately 60% of a typical narrative 
English document can be reconstructed for 
n = 5 (with low variance across docu- 
ments). This figure rises to 70% for n = 6 
and 80% for n = 7. T h e  argument can be 
applied to  the example cited by Salton, 
showing that the trigrams HOW and 
O W L  uniquely specify the four-character 
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"document" HOWL. Historically, work in 
this field was limited almost exclusively to 
trigrams (n = 3),  which typically support 
reconstruction of less than 10% of the 
text, so skepticism is understandable. A 
categorical dismissal based on "the inade- 
quacy of the n-gram text representation 
method," however, is unwarranted. No 
such reconstruction is possible based solely 
on a word list. 

The system described in my article is not 
speculative; Acquaintance has been suc- 
cessfully applied to a wide variety of diffi- 
cult tasks since 1991. Its demonstrated com- 
petence, language independence, and gar- 
ble resistance should answer any concerns 
about "disaster." 

The approach taken by this system- 
involving an unfamiliar combination of 
n-gram processing and vector-space trans- 
formation-may well be counterintui- 
tive. Also, performance tradeoffs differ 
somewhat from those normally encoun- 
tered in this field. My hope is that seri- 
ous discussion of these matters will lead 
to a fuller understanding of how such 
techniques can complement more familiar 
approaches. 

Marc Damas hek 
Department of Defense, 

Fort George G .  Meade, MD 20755, USA 

Amateur Fossil Hunting 

I read Carol Potera's article "Amateur fossil 
hunters dig up trouble in Montana" (News 
& Comment, 14 Apr., p. 198) with con- 
cern. While the specific incident described 
is troubling, tens of millions of dollars worth 
of one-of-a-kind fossils sit in museums 
throughout the world because of the gener- 
osity of many amateur fossil hunters. Un- 
told other fossils sit rotting in the sun be- 
cause of their location on government con- 
trolled land and the fact that collecting by 
amateurs is illegal. If it weren't for an am- 
ateur fossil hunter and her rock shop, Jack 
Homer might not have achieved such 
prominence as a paleontologist. 

Dun Miller 
26 15 Longwood Drive, 

Wilmingron, DE 19810, USA 

High-Frequency Outer Hair Cell 
Motility: Corrections and 

Addendum 

In our report "High-frequency motility of 
outer hair cells and the cochlear amplifier" 
(31 Mar., p. 2006) (1 ), we proposed an 
answer to the question of what powers the 

cochlear amplifier (2) at high frequencies. 
In subsequently analyzing a generalized net- 
work representing n excited and m nonex- 
cited outer hair cells (OHCs) in the elec- 
trical environment of the organ of Corti, we 
obtained some unexpected results that 
make it necessary to correct our report and 
to offer new information. 

The voltage representing the intracellu- 
lar ~otential  of an excited OHC is inverselv 
proportional to n and has a steep midfre- 
quency drop off with a high-frequency ter- 
minal slope of unity (approximately 6 deci- 
bels per octave). Simple unity slope is ob- 
tained only if n = 1, that is, if there is only 
one active hair cell in the network. It has 
been argued (3) that this assumed unity- 
slope high-frequency roll off of the cell's 
receptor potential makes it difficult to see 
how the voltage-driven electromotility 
might be expressed at high frequencies. We 
now see that the midfrequency roll off is, in 
fact, faster, and the response is smaller than 
that expected for a single cell. As a conse- 
quence, it would appear even less likely 
than previously assumed that high-frequen- 
cy electromotility driven by the cells' own 
receptor potential is the basis of the cochle- 
ar amplifier. In line with our previous argu- 
ment, the voltage gradient between the ex- 
tracellular fluid spaces of the scala media 
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