
studied to tarnish Patriot's reputation, but 
to h e l ~  ascertain how to further enhance 

the Department of Defense aired many videos 
of weapons striking 1raq.-E~10~ MARSHALL 

Patriot's Success Rate 

Eliot Marshall's News & Comment article 
"Patriot's effectiveness challenged" (8 May, 
p. 791), in my view, stands in stark contrast 
to Daniel E. Koshland, Jr.'s editorial "Cred- 
ibility in science and the press" (1 Nov., p. 
629). Koshland states that "a policy of rou- 
tinely revealing sources and records would 
improve the credibility of the press . . .," yet 
Marshall does little of that. He quotes "one 
senior Pentagon scientist," "two senior Pen- 
tagon experts," "a Pentagon spokesman," 
and a "Pentagon missile expert." All are 
anonymous, yet readers are expected to ac- 
cept their comments at face value. 

The fact is that Patriot's rate of success in 
Israel was about 44%. In this figure, "suc- 
cess" is defined as an intercept that either 
exploded Scud warheads in the air or de- 
stroyed their ability to explode when they 
hit the ground (what is commonly referred 
to as creating a "dud"). Therefore 56% of 
the intercepts were unsuccessful. The video 
tapes cited in Marshall's article are of those 
unsuccessful intercepts. They are not being 

Patriot's effectiveness against future threats. 
The success rate in Saudi Arabia was 

much higher (on the order of 90%). At- 
tempting to discredit Patriot's outstanding 
performance in Saudi Arabia flies in the face 
of evaluations done by the U.S. Army that 
have since been independently confirmed by 
the Ballistic Research Laboratory. 

ROBERT A. SKELLY 
Vice President, 

Public and Financial Relations, 
Raytheon Company, 

141 Spring Street, 
Lexington, M A  021 73 

Response: I would have preferred to name 
every source I quoted, although only two 
critics agreed to go on the record: Reuven 
Pedatzur of the Jaffee Institute and Theodore 
Post01 of MIT. But their criticism has not 
prompted Raytheon or the government to 
release photographic evidence suppomng the 
claim that the Patriot achieved a 90% war- 
head kill rate in Saudi Arabia and a 44% 
success rate in Israel. Regarding such evi- 
dence, Skelly explained to me in a phone 
conversation that videos of the Patriot-Scud 
encounters are considered "classified." This 
secrecy still applies, although during the war, 
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NSF-Funded Research Centers 

The short Sciencescope item about the Cor- 
nell Nanofabrication Laboratory (18 Oct., p. 
365) contains several implications that should 
not go unchallenged. George Hawlrigg, Na- 
tional Science Foundation's (NSPs) division 
chief for electrical and communications sys- 
tems, is reported as saying that no university 
should come to think that it has an entitlement 
to an NSF-funded research center. Of the many 
university groups I am familiar with who have 
NSF block grants, none has made the assump- 
tion that it has an "entitlement" to the grant. 
These programs are periodically reviewed by 
independent review panels, and the university 
groups consider the review procedure to be a 
serious matter. 

Even more disturbing is the implication, 
attributed by Hazelrigg to the National Sci- 
ence Board, that there should be a "finite life 
to these things." The imposition of a finite 
lifetime for an NSF program, rather than a 
judgment based on research quality and 
suitability of the university structure for the 
carrying out of the research program, is 
completely inappropriate. There appears to 
be an increasing tendency to assume that 
because a program has been successful for a 
period of time it is outmoded. One should 
not place greater weight on satisfying polit- 
ical pressures or concepts of geographic 
distribution than on peer review and other 
measures of quality. Our nation can ill afford 
to follow such a misguided sense of "fair- 
ness" in the award of research monies. 

HOWARD K. BIRNBAUM 
Materials Research Laboratory, 

University of  Illinois, Urbana, I L  61801 

Air Pollution and Mortality 

Frederick W. Lipfert and Samuel C. Mor- 
ris (Letters, 9 Aug., p. 606), in their critique 
of the article by Alan D. Krupnick and Paul 
R. Portney (26 Apr., p. 522), take issue 
with our cross-sectional mortality analysis 
(I) ,  upon which Krupnick and Portney rely. 
Lipfert and Morris criticize both the data 
and the model specifications we used, imply- 
ing that our results are flawed because we 
omitted factors they list. We find this a 
curious criticism, as subsequent work, some 
by Lipfert himself, has shown that these 
factors do not significantly change our re- 
ported results. For example, with regard to 
sulfate artifact, a cross-sectional analysis by 
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Lipfert et at. (2) of 1980 sulfate mortality 
data has already considered the available 
Inhalable Particle Network dichotomous 
sulfate dataset and a computer model sirnu- 
latedsulfatedataset. Bothare freeofsulfate 
artifact, but stil l give sulfate d c i e n t s  that 
have elasticities not signi6cantly different 
fiom those we reportcd. 

Similarly, Lipfert and Morris doubt the 
validity ofour results "as smoking, diet, water 
hardness, and migration were not accounted 
for. . . ." However, these fictors are only of 
concern if they d u n d  the analysjs by 
covarying smngly with sulfate -6 
(3). Again, the cross-sectional a d y i s  by 
Lipfert et al. (2) has . k d y  shown that 
smoking and water hardness are not signifi- 
candy come- with sulfates. Mort impor- 
tant, afta these f-rs (and migration) were 
incorporated into their cross-sectional mor- 
tality regressions (which we believe are ohm 
owmpeafied), the 1980 sulfate c d d e n t  
wasstillsignificaMandn0tstaristicaUy~- 
em fiom a dfite d c i e m  produced by a 
model without such fimrs. Moreover, a 
h the r  analysis of the 1980 dataset, which 
considered more than 300 Standard Metm 
politan S ta th id  Arpas (SMSAs) and more 
cornplat model speci6cations (fbr example, 
smolung, migration, racial mix, health are, 
indusaialmjx,anddimate), alsoconfirmsthe 
robusmess of the dfite coe&ient that we 
reported in our original rcscatch (4). 

Lipkt et at. have also considaed the other 
pollutants they mention, conduding that au- 
tomotive related p 0 k . u ~ ~  (ozone, lead, and 
carbon monoxide) did not yidd significant 
positive coefkients and could be eliminated 
from consideration (2). In the end, after 
Wi  the data and model spedcation 
factors they now raise in their letter, Lipfirt et 
al. 'cported a sulfate morality elasticity rang- 
ing from 2.8 to 13%, which coincides well 
with our originaY. estimated range of 4 to 
9%. Thus, the 1980 sulfate mortality &- 
cient we reported in our work has-actually 
pro~lquiteinsensitivetothehctoxsraised 
by Lipfrxt and Morris. 
LipfirtandMorrisalso~qmssconams 

about potential b i  in aecological" studies. 
Wetestedourdtsfbrpotemialbiasesby 
conducting several sensitivity adyses, in- 
cluding region-specific mortality dam regres- 
sions on spatiaYr averaged modi ty  and pol- 
lution data (1). None of these + 
~ t h e p ~ o f s i g n i f i c a n t & n -  
founding of variables. Lipfrxt and Morris 
raise the possibility that the weak relationship 
fbund between total suspended particulate 
matter (TSP) and human mortality can be 
a- for by the ha that central monitor 
m a m m m m  are lcss repmentative of re- 
gional TSP than they are of regional dfates. 
That is why we also considered muhipk site 

SMSA averages of pollution meammmm 
during our sensitivity adyses. We fbund no 
appmiabk changes (1). The 6ne partide 
component is the portion that can most d- 
lyenterthethoraxandistherehrethoughtto 
be the most pernicious part of TSP. On this 
basis, the U.S. Environmental Protection 
Agency (EPA) changed fiom a TSP to an 
inhalabk particle standad in 1987 (5). More- 
over, of the fine partides, the acidic aerosd 
(of which sulfates are a major component) is 
thought to be of such special health concern 
that the EPA Clean Air Scientific Advisory 
Committeehasmcommendedthattheagency 
consider whether acidic aenxoIs should be 
added to the agency's list of aiteria pollut- 
ants. 

In summary, considering all the suhse- 
quent adyses and biological plausibility, it 
is more Likely than ever that our results are a 
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~ m : T h c l a s t ~ c n m v c o f t h e ~ o f t h e ~ r q q t  
'InductlonoftypcIdiaktcsbyIWhamsnrvlnsm 
diabec&rcFisant BBIWor raIS" by D. L. Gubaski ct d. 
(15 Nw., p. 1010) should haw read, ghis model of 
diabacsmaypwidehs' tregardingtheintwdonof 
V i n r s C s ~ a ~ U r Y L . ~  

product of a valid relationship between suC U__ Te hthe brw and . 
fate air pollution and human health dm. ooaw of s w  , Nz~ 

GEORGE D. THURSTON 
&-In & & ~ z  ~ N ~ p i i x ' = ~  New yo& unidv Instau@ ?f should have ban -0.8 and -13.8 mi(*), mpea~vc 

Enhr0-Ul M&w, The -- in c d m  l m page 686 s& 
havcmd,"thca m m o d d i s q u a n ~ u p M d  Twaedo, .NY 10987 f, thc DS2 moti-, but not for thc s h o r t - p d  can- 

HALUK OZKAYNAK 
Depa-t ?fEnh'Vnmen&' Health, 

Hawanl School of Public Health, obtained from a sunpk po+mmial fit m thc obsavcd 
655 Huntington Avenue, zSc as a funcnon ofktiturk (1 1). thc shear derived 

advatkmodcimplindcntioisalmostthc 
&sfon 021 15 samc for DS2. but a ninth as large for the GDS." 
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