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The suiJjrcl of tl11s articlr is thr .\'umiX'r Tu.•o intelligence problem 
t'ngaging the United Slates. Specialists in the calculation of the 
threat posed bv the field forces of the USSR and its Warsau: Pact 
allies will br quick to recogni:e its importance and will set aside the 
lime nece~sarv to read if; the general reader mav need some 
encou ragemen I . 

Firs/ of all, no/ everv reader will need to understand nor even to 
read all of the technical charts and formulae with which the author 
has paved the course of his argument; most of these are elaborate 
footbridges essential to the /irm footing of the specialist . I/ some 
readers find their eves gla:ing over as thev approach these bridges, 
the prose a/ the other side will help them resume the joumev with 
little loss in equilibrium. 

Second, non-militarv analvsts will be rewarded /or their persistence 
. ,: ::~ ·.:;.}.: "t1( reading on bir'ilte"" 'discoverv of a problem within ii' problem. 

Those cit;-ilians who delight in quoting Clemenceau on the 
management of war mav be moved to engage themselves more 
deeplv in the issue. 1/ so, thev can find no better guide than the 
author, himself a living refutation of the mordant aphorism that 
"war is too importapt to be left to generals." His ~: riling is clear, 
his grasp is firm, his step sure, and his mission worthv and 
purposeful. 

Finallv. the reader who perseveres in following this well-lighted 
labr;rinth will arrive at its conclusion a better informed public 
seroant . The trulv concerned public seroant will be inspired, a.s the 
author urges, to master the techniques of f orce balance assessment 
essential to dealing with what mav become the Number One 
national intelligence problem of the 1980s. 

The Editors 

MEASURING THE MILITARY BALANCE IN CENTRAL EUROPE 

Paul F. Gorman 
Major General, USA 

The National Intelligence Officer for Conventional Forces is a mistermed 
anomaly-not an intelligence officer, but a professional soldier, little experienced in 
intelligence production. presiding over estimates which include such non-conventional 
forces as Sovie t and Chinese units armed with intermediate-range ballistic missiles or 
other nuclear or chemical weaponry. I have received mail for NIO/ Continental 
Forces, which title is evocative but elides the naval dimensions of the job. Perhaps the 
label might be more precisely "NIO for General Purpose Forces." But I concede that 
much can be said for the colleague who proposed: "NIO for Conventional Notions ... • 

• P~rhlps at th~ authors instigltion . the Oire<:tor of Cent ra l Intelligence redesi~:natl'dltis offi.,., "1\'10 ;z '"'-Foo=·· <ifttOO•e 0 Oeooko l9<9- Ed00oo 



. '• The Military Balance 

It j, at l•·ast true that :\10 'C:F's principal product . \ ':Jt iona l lnt t>lligl'llt'<' E.\tim:.~te 
11 - l-1-\.'\. \\ 'ar~urc Pucr Forces Opposite .\'.-\TO. is t'IH' o f till' intt•lligence 
comn•uni t l ·~ lapidary displ:.~n . eadr g<>m of data " ·ell smootht'1.i :Jnd polished u1· 

intt·r:.rl!t·rrt·l turnblin~. in a Bl·m·enuto Cell ini s<.'lting of prOSt'. Yet most Directors h:.~,·e 
fmrmlt•\ploratinn of \ ' IE 11- l-1 nuerous. eveu tedious. "\\'hat d<><':' all that d ivisious 
stuff nrl.'an? What does it all add up to?," more than one has asked in exasperation. 
The answer to that Question re mains most unsatisfying. Here follows one of those 
chutzpah exercises now chic in Washington-the apprentice presumes to instruct. 

In the first p lace, none of the NIEs in the 11 -1-J series address directly the 
military balance. th:.~t is, assess the eQuilihrium or disequilibrium of forces. The1· have 
not judgt·d "who is ahead?," as have NIEs of the 11-3/ 8 series. treating the strategic 

balance. Hence, NIE Jl-14 offers no direct answer to Quest ions usually put to the 
Director br members of Congress who seek comparative ran kings-superiority, parity, 
inferiority-of the sort to which the SALT debates have accustomed them. Rather. 
over the past decade the NIEs 11 -14 have concentrated on describing those land, sea, 
alld air' forces which might figure in sOviet combat operations, and estimating their~~:
capabilities. NIE 11-14-71 {9 September 19i1), Warsaw Pact Forces /or Operatio~.s in 
Eurasia, d<>alt, i11ter alia, with the Soviet Union's allocat ion of forces among its 
commitmeuts to the Warsaw Pact and its militar}· reQuirements along its border with 
China. The next major revision, NIE 11-14-75 (4 September 1975). en titl<>d Warsaw 
Pact For(:l'S Opposite NATO, focused more soeci_fically on So,·iet capabilities for 
military oper;tions within Central Euro-pe. . . 

The !:~test document in the series, !\IE 11-14-79 (31 January 1979), bears the 
S:lme title as its predecessor, and preserves its narrower focus. I would judge t he 1979 
version better presented than its predecessors-it is assuredly more graphic; there 
seems to have been a great deal of effort expended on summarizing and portraying 
data in forms meaningful to the uninitiate; and there is an excellent section describing 
how the Soviets might launch a conventional attack in Europe. But despite the 
attempts of some of the intelligence community to have NIE 11-14-79 essay an explicit 
comparison between Warsaw Pact and NATO's military capabi lities, DIA and the 
military services blocked any inclusion of what they term "net assessment," and 
the 1\:IE is therefore mute on the question basic to most policy issues: How does 
the Warsaw Pact stack up militarily against NATO? 

CIA has tried its hand at an answer. In August 1977 the Directorate of 
Intelligence published a paper by James 0 . Carson of OSR on The Balance of Forces 
in Cantral Europe.' Carson reassured that : 

The balance of military power in Central Europe-especially as it 
contributes to d<>terrence there-is not fragile. NATO's mili tary deterrence 
is multifaceted, being based on conventional forces as well as tactical and 
strategic nuclear weapons. A shift in the military balance great enough to 
significantly reduce deterrence in Europe would require ach ievement of a 
major technological breakthrough br one side or a major shift in numerical 
force ratios. 

He went on to warn, however, of a gradually shifting balance as the Soviets overcame 
their technological inferiority and modernized their numerically superior forces, with 
pot<>ntia ll y serious consequences: 

2 

The most serious results of the shift in the balance of forces in Central 
Europe could arise from both sides' perception of tha t evolving balance. 

'SR <<· 10100 . .-\ugusr 1977. SECRET. 

-------------------- ---- .. .. 
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Then· is ~ growing but la r~wh umubstantiatt>d imprt' ssion in th<' \\'t>st that 
tht> 'igornus. ongoin~ Sndet modernization effort c·C>nsti tult•s a major 
conn-ntinnal arms buildup '' hich has caUS('d the balance to shift 
radically . . . should it become widely a('('f'pted that the balance has 
dramatica ll y shifted. this "iew C"'IIId depress NATO confidence and in turn 
int'rt'ase Soviet assertiveness. Such a development could ultimate!}· increase 
the risk of war through Soviet miscalculation. 

One European who perceives such an alarming shift in the balance is the Belgian 
general. Robert Close, \\'ho in his 1977 book, CEurope Sans Defense? ':'·rote: 

For years, Europe was content to rely on American protection guaranteed by 
monopoly of the supreme weapon and the nuclear shield. 

This reassuring situation is a thing of the past now that thermonuclear parity 
has become a reality and mutuality immobilizes and paralyzes the nuclear 
arsenals of the two superpowers. 
(·,~!" . ·.;. .. • •. :-.-. . ~ , ., . . . . . . . 

As a -result:· conventional forces have rea5Sumed their full importance. The· · 
over\\'helming Soviet superiority g;ined by constant qualitative and 
qunntitative improvement confirms a definite shift in the balance of forces. 
the gunran\or of an uneasy peace at a lime when competition between the 
t\\'o opposing systems continues without respite, in spite of "detente" to 
which we hear daih · reference.: 

Simila r views have been expressed br CeneraiSir John Hackett (who has NATO forces 
fight a successful conventional defense in his W orld War lll. but his " future-history " 
is predicated on NATO 's moving vigorously in the early 1980s to redress a shifting 
balance), and Admiral of the Fleet Sir Peter Hill-Norton (in No Soft Options Hill
Norton sees public misconceptions of even "purely factual'' NATO issues like the 
balance of conventional forces as cause for lack of political will to translate NATO's 
demographic and economic advantages into resources for deterrence, forward defense. 
and detente).) 

The point is not whether lots of new Russian tanks make West Europeans 
nervous, or whether speculations about ho\1' the Soviets might use their growing 
conventional adva ntage are well-founded, but simply whether. with such huge 
American stakes at play in a game of perceptions, the U.S. in te lligence community 
ought seriously to consider addressing squarely the potential source of 
misperception, and to produce a national intelligence estimate of the m ili tary 

balance. 

Congress is looking for such an estimate. No Senator or Representative preparing 
to vote on U.S. appropriations for the defense of NATO is likely to be content with a 
one-sided description of Warsaw Pact capabilities. All are aware that in gross resources 

: Cl~. G~n~rol Robert. L'Eurove S<lns De/enu?. Editions Arts & Vova&es. Paris. 1976 (iuucd 19ii). 
Avoilobl<" in English from v .S. )oint Public:otions Rc.-search Service, )PRS L/7120. 12 May 19'i'i. Quot<! is 
r rom latt<!r. p . 2~3. 

• Hoc~~H. Ccn<'ral Sir John Winthrop, er.LJI .. The Th ird World War: A Futurt Hutorv . London, 19i!l. 
Hill-Norton, Adm. Sir Pet<!r. So Soft Optioru: The Politicai-Mililarll RealiHes of /li ... TO. Montreal. 19i8. 
v.·ho Quol<"i Cbusewitz: 

Thl' possession of militor11 0< economic pOIL~r iJ on/11 of value if suvvortl'd bv 
palitical will ond the reodtneSJ of the people to pr()t){de the means to de/end tht!ir 

U'<IV o/ life and con apt ion of democroc11. 

;.:"""'· M. "Tk ''"""'" DC~o>mo> oC '""~>." f~.C'o AI/•<". )oC, <979." 90.;.g: 
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NATO is far strongt•r than the Pact: 200 million more peopl~. 3 times the GNP. 10~< 
higlwr CI'\P tx'r capita. Is there a ~enuine need for American manpower and moner 
to buttress 1\:ATO? Of course inte lligence community witnesses before Congressional 
committees inquiring into such questions can duck being responsible fo r "net 
assessment." deferring to the Department of Defense or the JCS for treatment of the 
military balance in Central Europe. Rut to demur is not to escape criticism. In fact. 
any intelligence officer who forays into a discussion of Warsaw Pact forces, on the Hill 
or elsewhere among polic)• makers, should anticipate taking knocks for our 
intelligence est imates, and being identified as probable cause for future insufficienq· 
in U.S. policy. 

Much has been publishE'CI br the gemmating staffs of the U.S. Congress on these 
issues. For example, the Congressional Budget Office has published an information 
booklet " Assessing the NATO/Warsaw Pact Military Balance," • an inquiry into 
methodology, based on a comprehensive review of u nclassified sources. This 
monograph argues that past estimates of the balance have been tilted toward 

"optimism" ~~:·:'pessimism :;:, With~Jl.J<'~~.gling out any ~nJelligence agenc~ •. t~e .a,~~h~~ 
perceive a "Vlew pessimism" in vogue, part of a long-standing cycle of optimism-tO
pessimism, re fecting current events and U.S. responses. 

One of the authors cited in the CBO study, and one of the leading American 
commentators on the NATO/Warsaw Pact Military Balance, is also a Congressional 
staf.fer: John tv1. Collins, a reti red military officer, now. strategic. anah·st for the 
Research Staff of the Libran· of Congress, who has published comprehensive studies of 
the NATO Pact balance (for example, his AmeriC(Jn and Soviet Militarv Trends,, and 
his Imbalance of Power).' Generally speaking, Collins' techniq ue seems to be to 
inform himself from finished intelligence, but then to use relevant unclassified data to 
generate comparative data on selected measures of current military forces. and to 
depict trends pertaining thereto. At Figure 1 are some graphs from his Militarv 
Trends.' In the same publication, Coll ins develops a sort o f balance sheet between the 
United States and the Soviet Union, leading to a "standing" for 1970 and 1977 
respectively.• (Table I.) 

Anthony Cordesman, forme r Assistant to the Deputy Secretary of Defense and 
Secretan· of the Defense Inte ll igence Roard, wrote the preface and summary-termed 
a "net assessment appraisal"-for Collins' rece nt book, Imbalance of Pou;cr, in which 
he points out that Col lins labored under grave difficulties from the lack of objective · 
intelligence. As far as Cordesman is concerned. Collins' bete noir is the Defense 
Intelligence Age ncy which, in his view. " has been the key link in shaping all free 
world estimates of Soviet forces ... DIA tends to credit the Soviet Union with 
capabi lity when it does not know, and has a long tradit ion of providing answers 

• C:l\0, Asusslng tht NA TO/Warsau.· Pact Mtlltarv &lanct', (Rud~.::et Issue Paper lor FY·i9l. GPO. 
W~shington, Oe«'mber 19ii. N.R: Th<' CRO ~uthors. J~mes lllaler and Andrew Hamilton. -.·ho worled lor 
John E. l:oehle r. point out th~ t (p. >Vii) "th~ bri~thtN ~uessments ~re optimistic only in comparil.On with tM 
more pessimi~tic ones. Few if an~· of the numbers or ratios used ln them demonstrate a cle2r NATO 
advantage. They do. however. suu..st a closer b~lance .. .. " 

>Collins, John M. A nt~rican and Sovi~l Militarv Tunds. the C.entN for St rategic and International 

Studifs. Wash ington. D. C.. 19711. C/.. C.ollins and Chi vat. J.S., Th€' Untud Statl's/ Sovil'l M ilitarv &lanu. 
Library of C'.oncrl'"SS. J~n. 2i, 19i6. 

• Collins. J. M .. and Cord~sman. Anthnnr. lm/>()/ancl' of Pou.'l'r , Presidio Press. S.an Rafael. C'..a lifornia. 

!9ill 

: Collins. Tr~nds. fl. ll ll 

• tt.. iu .. Pn. 3.;9.:3fil. 
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Selected Ground Force Strengths Compared 
Statistical Summary (Note Oollcrenl Sc•lesl 

Deployable Manpower 

Thousands 
3.000 

2 .500 

2.000 

1,500~ 

1,000 

500 

Field Artillery 

Thousands 
30 

25 

20 

I-"" 
15 

10 

5 

1970 

~~ 
T'~"N 

-

71 

Soviet 

u.s. 

- SOvoet 

~ 

~ 

72 73 74 75 76 

Medium Tanks 

Thouunds 
60 

50 

40 -
30 

.. ::: -~. 
20 

10 -
Ready Divisions 

Number 
120 

~ 
100 

80 

60 

40 

20 -
1970 71 72 

Ad•pttd from CoUont . J.tt-4 . 
.Am~nc•, • 'U! Sov, .. l A,J,J,, , ,, r,*nd.J 

Wasl'hnQIOn. 1 i78 

Soviet 

U,:1; 

Sovfel 

u.s. 

73 7 4 75 76 
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r•t"n()nn<tl' 
Divisions: 

Commill~' 

Armor 
Ot~r 

Toea I 

.\' .~TO 

1,5:!3.300 

6 
2.2 
30 

Readr ReinforC't'ments • 

Armor 2 
Ot~r 10 

Toea I 12 

Sub-toea! 42 

Table I 

/9~0. 

\\'anau 

Par t 

1.190.000 

24 
28 
52 

14 
j' 

21 

';'3 

S.~TO 

Stand11111 

+ 33:3.000 

- lfi 

6 
- 22 

- 12 
+ 3 

9 

- 31 

Fi~;u~: Jt~rvt'S • - ~~· :,. · t ·; ·.;. . 2 
Armor par 

Other II 13 2 

Total 13 15 2 
Total Divisions 55 !j!j - 33 

~l~ium Tanks • 6.555 14.500 - i .91l5 

Tacti~al Ai~crah ' 
Bombers 15 100 85 
Ground Allad 1,().10 800 + 840 
Interceptors 4';'0 1.600 -1.130 

Toea I 2.125 2.500 3i5 

MRBM/ IRBM 0 650 - 650 

The Military Bolonce 

,\'.~TO 

U09.UOO 

II 
2R 
36 

2 
10 
12 

411 

I!J~~ • 

\\ 'arso"· 

Par r 

l.foOO.OOO 

24 
26 
50 

10 
li 

16 

66 

,,. ~TO 

Sta11d1n11 

- 191.000 

- 16 
+ 2 

14 

8 

+ 4 

• 
- 111 

···'t~·.,.. .. ';<0t~~~.e-.~.~- .. 
2 ' . 6 . - -4 

II 18 i 
13 24 II 
61 90 - :!9 

';,400 22.000 -1 4.600 

11!5 100 + 8S 
1.500 800 + iOO 

400 l ,iOO 1.300 
2,085 2.600 515 

0 550 550 

'Penonnel strenctlu arc active for= onlr for U.S. / NATO. but include Sovid C.. teson• Ill divisions. 
' U.S., West German, and So•·iet divisions have incread in size sinC't' 19i0. Three Cerm•n divisions. 

for e.ample, hod onh· two brigades each at that time. All 12 no"' hav~ three brie.ades. The British .~rmr has 
t~ same total number of brigades as in 1970. b ut has added a division headQuart.,rs. 

Tkse charts do nol reflect NATO's incread slrensth in seporat" brittades and resim.,nts, which ore 
includ~ in some computations as " d ivision ("Quivalents." The IISS Militarv &lance. 1971·1978. for 
e••mple. shows 2i NATO divisions {e>cluding France). including I 0 armored divisions. br counting division 
I"Quivolents (3 brigades- I division). 

'U.S./N:\ TO com mitt~ dh·isions include all active divisions in NATO's C't'nter sector. SOVIET I 
Wars:~w Pact counterparts are limited to divisions in Eost Germany, Czechoslovakia , and Poland. All are 

Category I. 
• U.S./NATO ready reinlor~menls include oil other active U.S. Army divisions. less one in Koreo: two 

U.S. Marine Corps Arnphibiow For~ (MAF) division/ win& teams: si• French di•isions: and one British 
d ivision in t~ U.K . Soviet lists are restrict~ to C.tegory I and II divisions in tht' Baltic, Belorussian, and 
C'.arpathian Military Districts. There are no sotellite stale d ivisions in this class. 

• U.S./NATO first- line reserves includ.- one active U.S. Army di"ision; two l!.S. Marine MAFs: all eight 
U.S. National Guard divisions; and one Dutch r=rve division. \\'>rsaw Poet forces are C..tesory Ill 
divisions, including thOSC' in the Baltic. Belorussian, ond C.rpathian ~l i lita ry Districts of European Russia. 
Every U.S. division, octive and reserve component, is shown. The Soviet Union has 112 others, some 
C..tesorit"S I and 11 . Man~· ol t~ would be ovailable for service in Central Europe if a crisis arose. 

'U.S./NATO medium lank statistics include U.S. prcpositionc.-d stocks in unit sets {POMCUS). war 
reserve stocks (PWRMS), plus 130 in divisions that serve as maintenan~ floot. The number of Warsow Pact 

reserve stock tanh is nol aseertainable. 

'.~ircraft statistics exclude L'.S. dual-based forces in CONUS. 
• NATO and Wars:~w Pact cornporisons include the United States and Soviet L'nion. French Army and 

Air For~ total! arc included in all categories. even though those fo rces are not under NATO control and 

onh· two divisions are deploy~ in Germany. 

6 
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The M;/;fo'y Bolon<e 7 
" lwthrr it h:~s sufficient tlata or not. It al50 ha~ a tt•ndt•rK')' to mirror-iniage Soviet 
capabilities a~:1insl those of l '. S. for<:ts or tt·chnol~Jl;r when it lacks actual intclli~;<·nc<'. 
\\'ithout indicating th;~t SU<'h mirror-im~ging is the act11JI sour<:<' of it s estimates. And 
th<'se tendencies are compounded br other problems which afft'Ct the va lidity of 
intt>llig<>nce estimates. 

I. IJoth militarr and ch·ilian bureaucracies nrt'<.l high estima t~ of the threat 
to justifr forct' levels. nt>w weapons, and defense research. With some 
exceptions, most users of intelligence want high estimates of the threat. 

2. Intelligence officers are compartmented specialists. Ther often lack 
practical experience with the real world problems in the threat forces 
they d<'scribc . Ther lack the background and training to judge what 

might go wrong with threat forces and plans. 

3. Few intelligence officers have extensive trai ning in measuring military 
effectiveness. They are not familiar with test and evaluation techniques, 
historical research on weapons or force effectiveness, or operations 

' ,.,.::. - · · · .. ·);,-,·_ ' reseah:fl'_--:·They tti'tta1J)':~1W't~~~ed from com~ri~i 'U'.'s: and fo'r~ig.n- ·· :• ·:.,¥~i·'':i,,:. · .. : _:. ';:~-;~-- ::·$: : : .. 
systems by informal pressures from the Joint Chiefs. the service staffs, or 
civilian decision makers. 

-t Intelligence officrrs are rarelr reQuire-d to compare U.S., Allied, and 
threa t forces dirccth·. In general, they generate d:~ta using different 
standards, ·measurement meihods, assunwiions, and d~finitions ' from 
United States forces data. These differences often lead to estimates which 
disguise biases in fa ,·or of threat forces. Such biases include exaggerated 
estimates of threat sortie rates, kill probabilities, rates of fire, readiness, 
circular errors of probability, .system reliability, mobilization and build
up rates, and munit ions stocks. 

5. DIA evolved from service intelligence branches with a tradition tha t 
intelligence counted the st rength of the threa t and estimated its location, 
but did not judge its comparative tactical and mi litary effectiveness. This 
was partly the result of pressures by the more prestigious plans and 
operations branches of the military services and the Joint StaH to cause 
the intelligence branches to star away f rom estimates reflecting on U.S. 
capabilities. Accordingly, in spite of recent major efforts at reform, 
intelligence still tends to concentrate too much on enemy order-of-battle 
and technical performance of threat eQuipment, and to pa)' too little 
attention to threa t tra ining, build-up capabili ty, tactics, operations and 
maintenance and similar "soft " factors. 

6. In contrast, many intelligence oHicers have personal experience with our 
a llies. They see them (warts and all} and often with more than a touch of 
American parochialism. Many intelligence users also have no incentive to 
seek high estimates of Allied capability. The justification for U.S. 
programs is as much the lack of Allied 'capabi lities as the presence of 
threa t capabilit ies. This leads to an inverse tendency of U.S. inte lligence 
to underestimate Allied capabilities. 

7. Estimates of threat capabilities are increasingly dependent on estimates of 
technology and weapons systems performance. Many aspects of weapons 
performance are, however, not even theoretically visible or detectable 
through intelligence sources. For example, it is extrcmeh· difficult to 

~limole b<lo« l;k, ,.r;,b;l;tt•, m"o lim• helwe<n (,;!""' (MTBF), '"' 

7 
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l '.S S)"Slt•ms un til lilt'\ .Ht' \HO\'<.' Il 

in war. Few wcapom have ever approached tht•ir t'Stimaled or th~ort>lical 

tt•dmio l performance capabilit\· in actua l combat. ye t t>lperts con tinue 
to act as if the " next " system would beha ve without proble m s. 

1>. l !wrs ha,·e demanded and received intrinsica llr impossible t>Stimates of 
threa t capabilites which go f~ r into the fu ture. or into unknowable areas 
of speculation. The Office of Defense Research and Engineering, for 
example. has forced DIA to make predictions of Soviet capability that go 
so far into the future where it is unlike ly the Soviets have suc h plans. 
Since the only data available are U.S. plans or capabi lities, DIA is forced 
to "mirror image ... It is not surprising that the intelligence officers forced 
to do such work have tended to make guesses which maximize threat 
capabi lit ies. 

9 . These tendencies are compounded when intelligence estimates threat 
capabilities for future years. These involve the greatest areas of 
uncerta inty and are .most subject to the tendency to assume high 
capability in the absence of concrete know.ledge::This is why estimates of 
trends in Soviet forces tend to be so bleak. The enemy we know is 
invariably preferable to the enemy we will know.• 

Some of Cordcsman's critique appears to be cogent, and I suppose most DIA 
:~nah•sts would plead guilty to at least one or two of his charges. But to be fair to DIA, 
we should be clear that , if it lurks Crclops- like in. a narrow estimative ca.ve, i.t does so 
because of the DoD and JCS O lympians who set bounds on its nature, and direct its 
destiny. More to the point, if DIA's monocular vision has d istorted the prowess of 
Soviet conventional forces, it has done so not by magnification. but bv diminution. 
Ove r the yea rs, DIA has probably understated capabilities of Soviet conventional 
forces. 

The reader may reca ll ea rlier articles in this journal which drew attention to the 
intelligence community's persistent underestimation of Soviet stra tegic forces. 10 There 
is a growing body of evide nce that a similar lacuna exists vis-a -vis Soviet general 
purpose for ces. For ex3mple, the U.S. Navy's latest Net .-\ssessment of the United 
States and Soviet Na!Jies 11 shows that the principal DIA document setting forth 
estim3tes of future Soviet naval forces, the Defense Intelligence Proieclions for 
Planning (DlPP), underestimated in its project ions the assessed So,·iet order-of-battle 
for any given year over t he past e ight. On page 9 a re three of the charts used in NA 

78. 

It is doubtful that a comparable analysis of DIPP land force projections would 
disclose a simi lar gap with assessed Soviet land force order of battle over the last ten 
years. simply because the DIPP has been counting mainly manpower and divisions. In 
1975 OSR published an analysis pointing to qua litative changes in Sovie t Theater 
Forces which were affect ing thc balance." Philip A. Karber of the BDM Corporation, 

• Cord~sman. Jmbola nc~ of Pou.-.er, lV·>vii. 
•• C/ . C IA . Studies In lnttlligenct: Taylor. Jock H .. "Wohlstrt!N, Sovirt St ra tegic Force-s, and N!Es," 

Vol. 19, No. t. Sprin& 1975. pp. l ·li; C'.owe-y. Ross. "More- on Mili tary Est imate<." Vol. 19. No. 2. Summer 
1975. pp. 21 ·23; Sulli van, Da vid S .. " Improving Stratceic lntdli&tntt Methodolotlv.- Vol. 20. No. 3·S. Fall 
( 9:6. pp. 37-66; Robinson. Rar "Avoidable Errors: Forecasts of the Crowth o f Soviet Naval Strategic Missile 
Force-s," Vol. 20. No. 3-S, Fall 1976. pp. 69·83. (The faller two article< ar~ from comporlmented 
supplt'mt'nts- Editor.) 

"U.S. Nav}·, Set Asscssm~nl of the Unir~d States and Sovi<'l /'o'aL'ies (l'l (NA-78). Vol. I . C hapter 5, 

'Tnc~rta intics in Prokctions." pp. 50.51. 
' ' l'\e-eh·. W .. "ExtJ>nsinn and ~loderniz.ation in the So,·iet Thuter Force-s.- OSR. SR IR 75· 14. 

Srote-111ber 1975. Classified SECRET. 
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The Military Bolonce 

Soviet General Purpose Submarines Soviet Navy ASM Bombers 

Number 
350 

1968 70 72 74 76 78 80 82 84 86 

This figure 5hows the number of general 
purpoae submar.nes ptojected •n DIPP· 
71 , OIPP·72. OIPP·73. 0 1PP·75. OIPP·77. 
In uch suc:cess•ve pro1ection lhete ha~ 
tended to be & S•z.ablo •ncre~se '"the num· 
ber protected for •nx g•ven ye1r, ~!though 
lhe actual totals do •ndic.ate the down· 
ward lrend m numben noted previously 
in this •eport. 

Number 
380 

.. . ;...... ./'··., · .. 
/

, ,,......... Jl· .. 
·-... ,.. ts 

,, 
·,:~v-n 

'· ... . -71 
··-· · OIPP 71 
-DIPP72 
-DIPP73 
. . ... ~75 
-DIPPn 
-- ACTUAL 0011 

1968 70 72 74 76 78 80 82 84 86 

Thi s figore shows tht number of ASM 
bombets projected for the Soviet nava.l 
•" .,m on 01PP·7l . OIPP·72. OtPP ·73, 
OIPP·75, •nd OIPP·77. Once •goon, svc· 
cessive proiechons have tended to tn· 
crease I he number profected for any giW"en 
re•r. However, in this ca!e, the actu~l 
totals indtc::.ate a slrongly increasing trend. 

Figure 2 

Soviet Principal Surface Combatants 

Number 
240 

\ 
\ 

n 

\ it 
··~-· . .._ 

··- ·· OCPP 71 
-DIPfl12 
-DfPftn 
.... . DIPfl75 
-DIP9n 
- ACTVAL.OOB 

' '·,·n 

1968 70 72 74 76 78 80 82 64 86 

nus figure s hows the number of Soviet 
princtpal surface comb•tants projected 
in OIPP·7 1, OIPP·72. DIPP·73, OIPP·75 
•nd OIPP·77 . In OIPP·72. there woo • 
ma1or ch1nge 1n the e1hmate~ to • raptdly 
d•creuing force sote. OIPP-73, OIPP·75 
and OIPP·77 continue to proje<:t 1 ropod 
decline. but delay the tUrt. h. i s interest· 
ing lo observe th1.tlhe actu.a l to tals h.av~ 
betn in fairly good agreement with the 
ortglllll 0 1PP·71 pro~ttOnL 

S8064) 10.19 CIA 
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~ The MWio'y Bolon« 

111 con tract studies for DoD. subsequently pointt>d out that division / manpower counts 
failed. inter alia, to idcntih· modernizing So\·iet combat service support systems. 
Moreover. Karber and his colleagues, in a study published in February J9i8 entitled 
Trends in the Central European Militarr; Balance." noted that over the dozen years 
from 1965 to 1977 intelligence estimates had perceived relatively little change in the 
commonly used measures of the NATO/Warsaw Pact balance. 

But significant change there had been. To inquire into both qualitative and 
quantitative differences among weapon systems and units on both sides, Karber -
assigned to each numerical indices of effectiveness-weighted eHectiveness indices, or 
WEI, and weighted unit values, or WUV (which shall be explained in detail in the 
following pages)-which are widely· used to assess land force balances in DoD 
analyses, particularly those of the U.S. Army. Thus measured, important new Warsaw 
Treaty Organiz.ation (WTO) capabilities, the product of burgeoning Soviet military 
technology, became evident: 

In the last 12 years both alliances have greatly increased their theater 
equipment inventories and significantly upgraded the quality of their 
deployed weapon technologies without altering the DCJ'SQ!lnel and division 
balances to any great exte_nt ... Although there is evidence of substantial 
growth for both alliances, the Warsaw Pact quantitative increases exceed 
those of NATO in every category except light tanks and armored personnel 
carriers. The Pact has partic·utarly widened its quantitative advantage in 
tanks, anti-tank guns, artillery, and multiple rocket launche rs and has 
decisively· overcome a NATO advantage in anti-tank guided n1issiles 
(ATCMs) held in 1965. If quantitat ive and qualitative tre nds are combined 
{using WEI/WUV), ihe growth of Warsaw Pact forces relative to NATO is 
more dramatically apparent. The weapons systems ratio for 1977 reflects a 
Warsaw Pact lead in all weapon categories .... While NATO technology was 
generally superior to that of the Warsaw Pact in 1965, today the Soviets have 
generally achieved Qualitative parity in deployed system technologies and in 
some cases have technology superior to that currently deployed by 
NATO .. .. 14 

Reproduced on page I 1 is the summary table from the Karber study (Classified 
SECRET). 

This past spring, a study conducted b~· the Office of the Assistant Secretary of 
Defense for Program Analysis and Evaluation used a similar WEI / WUV methodology 
to compare future programs of NATO force modernization with projected 
Soviet/Warsaw Pact moderniz.ation, and reached conclusions that in the m id-80s the 
capability gap between conventional forces of the two coalitions facing each other in 
Central Europe will narrow, but that at least some NATO allies will lose ground vis-a
vis threat forces." In Table Ill on page 11, the Warsaw Treaty Organization's 
improvement in firepower is measured in "armored division equivalents" (A DE). a 
WUV score of weighting which uses the U.S. Armored Division as standard. (The 
WTO forces include Soviet divisions stationed in East Europe or available in W est 
Russia, and non-Soviet Warsaw Pact-NSWP-divisions of Poland, Czechoslovakia, 
and East Germany.) 

"Karb.,r, P. A .• Whitler. C . A., and Komer, D. R., Trends In the CentrGI European Milttarv Bal<lnce: 

Quanlitoli~ and QUtJiitalive Chang~ In the Ground Forces of NATO and the Warsaw Pact Alliance, The 
BDM Corporatio n, McLean, Vifl!inia, February t978. Classifi~ SECRET. Also, Karb.,r , et al .• N~t 
Aueument of lht Moluring Sccitt Threat in Cround Forces (U). 12 October 1976 (Nel A~ment Proi«l 
186-Pha~ !Ill. (BOM Corporation), SECRET. 

" /Old. 
"OASD/PA&E, N.~ TO Center Regior1 ,\filitarv Balance Studv. 1978.J984, July 13, 1979. C l=ificd 
~. pp. &-7. 
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The Military Balance 

Tabl(' II 

Chan~c in ;\fajor T h t•atcr \\"capon l n\·~·n torics 
t:\cti,·• l"nits 1~· 19771 

\\TO r~n:o•11tal!~ ChJn"~ :\ .~TO l'~n~·~~l•2~ ChJn1w \\"TU ·:-; .~TO R•lio 

WEI WEI tOu~11tih + O u•lil1l 
Trpo- <>I Spt~m 

Tanls 
Li~ht Tanks 
Armor~ P~rsonnd CarriC'rs 
Antilonk Cuid~ Mis.ilt"$ 
Antitanl Guns 
Licht Antitank \\'rapon.s 
Artilkrv 
Muhipl• Rocl:et uund~n 

Mnrtan 

Quantity 

30 

42 
625 
70 

21! 
58 
50 

8 

o~nlityiQualitl· Ou•ntity 

•s 12 
-2 H 
90 ~4 

90!s 300 
39 -33 

131 26 
i!J 32 

145 
so .j 

• Quanlity incre.ued from O.lo-li6 bt-tw~n 1970.197i . 
• • QUantity/Qualit)" incre~ rorm 0-to-12.-100 betw~n 1970.19i7. 
\ 

Table III 

Quantih·/Oualil1· 

2ti 
i3 
63 

501 
32 

2 
49 
•• 
5 

Trends in Warsaw Pact Force Modernization 

ADS< . 

19fl5 

2 .2 to I 
0.9 In I 
1.1 to I 
1.1 to I 
1.5 to I 
0.6 to I 
1.4 to I 

O . .S In I 

1978 1984 !;; lncre~~ 

So,·i•l 50.5 60.1 19~( 

NSWP 20.-1 23.8 liS< 

"The Pact's modernization effort is expected to include all major types of 
weapons in Soviet and East European ground forces. As a result, the Pact forces in the 
mid-1980s will have increased capability for combined arms operations against 
NATO." •• The study then goes on to point out that orojected modernization of NATO 
forces in the same time frame will be asymmetric, with wide differences in 
effectiveness developing among the allies: 

Table IV 

NATO Force Modernizat ion (ADEs)" 
(19i8-191H) 

1971J 19~ Increase 

u.s . ....... ..... - 6 .5 8.6 2.1 

fRG 10 .7 12.8 2.1 

UK .. .... . .. ..... 3.4 4.1 .7 

Frau~ ........... .... ..... .. 3.0 3.5 .5 

Netherbnds . 2.7 3. 1 .4 

Rela:ium . .. .... ..... .. 1.9-1 1.96 .2 

Olnada ·············· ···· · .209 .276 .06i 

Oenm~rl: ........ ....... 2.03 .199 - .0-1 

50 Increase 

33% 
209:. 
ISW. 

17% 
15% 

1!10 
32\t 

-2'10 

These differences are the more striking when WEI for specific weapon systems are 
compared: (Table V, next page). 

••ibid .. p. 1-i. Clas.ifi~ SECRET. 
" ibid .. p . 1- 13. Classifi~ SECRET. Negative values in this and the lollnwinc table mean that 

that I= lirepower is afield. • better quolit1· or arms notwithstanding. 

1977 

2.5 to I 
0.5 to I 
1.3 I<> I 
l.fi to I 
1.6 to I 
1.3 In I 

l.i In I 
i .2 to I 

O.IJ t ~> I 
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., 

Armor 
19ill 
19H4 
Si lncru~ 

Artille ry 
19i!S 
1!11!-1 
SO I ocr~~ 

Anti·Armor 
19i8 
19/W 
~Iocr~ 

Tot~l Jnn u se 

'JO Increase 

The Military 

Table \ ' 

Modernization of Major Firepower" 
!ln·Plott Fnrt'M) 

L' S. FRC l ' !; rr~nC'~ N<'th. !kll[lum 

2.Sfi ~ .3i .96 .9H .94 48 
3. H 5.45 9.1 1.29 1.1 ~ 

235< 25S< -3S< 3 1 ~ 17~ - I ll< 

.53 1.93 .H .52 .62 .26 

.93 2.3 .49 .59 .62 .26 
;s~ JO!i II~ 139. 0 0 

l.fiO 1.59 . ~ I .27 .28 .37 
2.i3 1.69 .76 .61! .4 1 .~ 

70~ 1~ 85" 1S2lft ·6" 1611it 

2.1 1.8 •• .8 .3 JJ7 

w~ 17!0 2311it (6SI. 1591. 6S< 

Balance 

D.onm~rl 

.45 

.43 
-4\{ 

.54 

.52 
-2~ 

.09 

.li 
8991'. 

.03 
391'. 

The purpose of the OASD/PA&E study was to inQuire into the need for revised 
NATO programs, particularlr those calling for earlier arrival of more U.S. 
reinforcements. Based on the WEI / WUV comparisons, the study concluded that 
NATO requires both substantial for~ modernization by all members and full funding 
of the U.S. program to preposition stocks of unit equipment in Europe and otherwise 
provide for swift deployment of reinfor~ments (Figure 3, opposite)." 

Note that the d ifference between Curve Band Curve Cis anothe r portrayal of a 
potential " gap" in capabilities-still another measure of a shifting balan~-which 
might develop if either (1) the U.S. Congress failed to appropriate funds for DoD 
NATO programs, or (2) our NATO all ies fai led to live up to their moderniza tion 
commitments implicit in the new ly adopted Long-Range Defense Plan, or (3) both 
shortfalls materialize. 

So "balance of forces" is a most serious intell igence problem, one for which 
our t ra d itional analyt ica l frame of reference and us ua l techniQue has been largely 
irrelevant. There seem to be three princit>al questions or issues involved: 

1. Whether the in te lligence community should assess the m ilitary 
ba lance in Cent ral Europe. 

2. If so, how to weigh the military forces involved. 

3. Most importan t, how to present the a ssessment to the policy maker. 

ISSUE I: Assess the Military Balance? 

It is important to understand the depth of resistance in DIA and the milita ry 
services to launching on any course which might lead U.S. intelligence to render 
judgments on U.S. forces, which is plainly the prerogative of the commanders 
concerned. While military intell igence feels free to participate in National Intelligence 
Estimates which assess wholly foreign military balances-even when. as in the 
Arab / Israeli balance, substantial amounts of U.S. arms figure-they have steadfast!~· 
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Pact-to·NATO Force Ratios 
(Based on ADEs) 1984 

Fogure 3 

Force Ratio· 
Pact: NATO 
3.0 

2.0 

0 5 10 15 

Curve A 
Mod·1980s of PACT modcrnozes 
and NATO doe& not. 

Curve 81 
Mid·11l80s wilh projecled 
programmed NATO modcrniution. 

Curve C 
Mid·1980s wilh NATO modernization 
and programmed U.S. reinforcement 

'20 25 30 
Tome (Days After PACT Mobilizalion) 

1 CurYe a r0, 198.4 is nu.dy equw•lenlto the curve for U~78 . The difference between Curve B 
and CuNe C thus ropresonls NATO·s net g.t•n in 1978-8~. 

Jet 
~FORN 

refused to join in any comparable assessment in which U.S. forces are significant . Rut 
surely military inte ll igence carries its aversion to "net assessment" too far. I n•centh· 
asked a DIA office to update a chart plotting, over time, thickness of fronta l armor on 
Soviet tanks against penet rating power of U.S. antitank weapons. but was told that the 
office had no access to "blue data " arid that such "net asst'ssment .. was beyond its 
charter. I find it d iHicult to believe that anyone t rying to analyze Soviet tank design 
can do so competently without data on the U.S. weapons which the Soviet tanks a re 
bui lt to confront-preferabh· Soviet data, but in its absence, our own. I find it 
similarly hard to credit estimates of Soviet theater capabi lities from analysts 
uninformed of those of NATO. Having helped write over the years numerous policr 
papers for which intelligence provided " input," usually "red" data of stipulated kinds 
and amounts, I suggest tha t commanders, operators, and planners can as readih· input 
"blue" data for purposes of National Intelligence Estimates. Noting that they ha ve 
already been doing so for NIE 11 -3/8, the strategic estimate. I urge tha t it is now time 
to extend the practice to NIE 11 · 14, given these policy issues, each of which requires 
assessing the balance: 

• Nuclear parity, and concomitant renewed importance for "conven· 
tiona!" strategies. 

• U.S. commitment to the NATO Long Term Defe nse Plan. 

• Needs for modernizing NATO conventional forces, d espite foreseen 
and demographic strains. /economic 

S7ET 13 
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~ The Mililo'y Bolonce 

· • llt•quirt•lllt'lil < fnr mndr-r1 1 1~i11,.: \' \TO ·~ L<~n.: H.111>:r· Tl~t •.lf r · r .\ udr·.11 
Foret>. 

• E~tensinn of l".S.-Sillid bilate ra l arrm limitation talks to Theater 
Nuclear Forces. 

• ~!uhila tt' ral arms limitation n~ot iat ions. notabh ~IBFR (~!utua) 
Oalanced Force Ht'ductions) 

• U.S. objective of limiting a rms transfers to the Third World. 

ISSUE II: How to Weigh? 

Selection of measurements for assessment of the mil itar\' balance in Europe is not 
ea5}'. Gross measures like ratios of manpower, Cross National Product, or even 
numbers of divisions on each side conceal as much as they reveal. given contrasts in 
the social systems and military structures. For example, expressing force ratios in 
te rms of raw numbers of divisions is hazardoUS: 'so elusive is the term "di~;iori." }ames 
Carson of OSR, recognizing that "beancounting" involves accounting for " beans" of 
diffe rent shaoes and sizes, used this table (Table VI. page 15). zo 

To illustrate the anah·sts ' risk in the absence of reliable ' 'blue" data I point out 
tha t I took command of one of the two L'.S. mechanized d!\'isions in Germany in Ju lr 
1977, one month before Carson's paper a ppeared. The numbers for the di ~• ision should 
have included: 

8 th Infantry Di\'ision (~tech ) 

Medium Tanks 392 
Cobra·Tow 42 
Major AT Weapons 57-t 

The significance of the corrected numbe~ is tha t the \· might have affected one of 
Carson's key measures of the balance. ADE (a rmored division equivalent), which is 
computed " b\· combining the unit 's tota l number of ground combat weapons and the 
ou::dity of each weapon in te rms of firepower. mobilitr, a nd sun·il·aoilitr." As Carson 
notes, thus counted. the overall 1\:\ TO position looks Letter. more "optim istic: .. 

The resulting applica tion of ADE scores to major l\'ATO and Pact comoat 
units . .. yields the Pact a 1.7 to I nume rica l advantage in A DEs over NATO 
as opposed to a 2.3/ I advantage in numbers of divisions.:• . 

There is no reason worth considering whr an OSH anah•st struggling with such a 
calculus should not have access to the latest and best count of "blue beans." 

On the ·face of it, ADE, or other \VEI/WUV scoring. seems to promise a 
straightforward way of counting those " beans.'' and thus assessing the balance. But 
there are major limitations to this method . 

WEI (weapon effectiveness indices} a re lineal descendants of the firepower scores 
the U.S. Army has used for tactical force comparison since at least the 19-tl Louisiana 
maneuvers. Each WEI is essentially a weighted sum of the dom inant characterist ics 

'' SR 77-IO!O<l. r>- 7. 

"1/nd, r> ';.H_ (;~ller"!!) S r><>alo n~. opploc ,lon n n f "~o!;hlm~ l('('hniour' has lhr l'ff<•t' l of p~rt'S('nlin~ a 
lo"~' f nr ct> ralin-bul nol n<'c-essa rih so 
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The Military Balance 

·, : :.. Table VI 

So\'iet, West German, and US Divisions 1 

We1t ~rman us 
Sovi~t Tank W~st .German l:S .... rmnred Soviet Motorized M«hanized Mechanized 

Di \'ision MmorNl Dh·lsion Divl1ion. Rifk Ot\·ision Di\·ision Division 

rersonnd ............ .... .. 9,500 24.000 15.400 12.200 24.600 15,600 
Medium Tanks ..... .... ..... ... 325 315 32~ 266 278 270 
Otlu~r ArmorE"<I \'ehicl~ 1 249 715 968 460 7i7 1,029 
Artill~rv 1 .. .. ........ 78 88 66 90 88 66 
AAA Weapons' ······· ····· ··· ···· ····· )73 121 120 206 121 120 
Major Antitank Weai>ons' ...... IS so 225 63 61 270 

'Personnel and eQUipment strenaths ar~ rstim>ted model wartime str~ngths ; actual wartime strengths vary from division to division. 
1 All t racl<ed, armored vehicles, includina liaht tanh and e•cludini eniin~r vehicles. 
' Includes guns and multiple rodet launchen. 
• Cuns ~nd missiles, including Rede\·e and SA·i Crail. 
' Guns and missiles with a range of 1.000 meten or mor~. e•cludin& missiles mounted on oc:rsonnel carriers. 
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The Military Balance 

f11r ;1 pJrlit·ular 1\t ':J f~<•o :: \\'f:: l •:1 prc,, rd.tl i~t• , _.Jut· 11r pr""'''~ " 'thi11 u itH ' 
cat~orit'S. or famili~s. of we;~ pons." Fnr ;Jfl\' particu lar categor1 . e.g. , IJnks: 

F is firt'f)OI\'t'r, ~I mouilitL and s SUfl'il·abilitr and c,. c •. and c. are 
judgmentallr assign{'(] coefficients (constants) expressing rdati\'e weighting. 

For example, one formulation of WEI,•nl• arri\'ed at br Delphi techn iques polling 
militarr l)rofessionals (U.S. soldiers tend to emphasize firepower over o ther 
capabi lities) produced these values for C,. c •. and C,: 

WEI,••l = .60F + . 15~! + .255. 

In turn. F,,nl• is calculated br a rbitra rih· design~lting a \'alue of a sta ndard tank (e.g., 
M60A I or T-55) and then judgmentalh· quantifying on a .scale of 0-1 seven factors 
compa ring the standard with any othe r tank: for example its: 

lethality (Pk) 

ammunition type availa ble (A) · -. ~:-
basic load (RL) 
auxiliary weapons (\\') 
time to fire (FM) 
night capabilit~· (i\'F) 
stabili zation (P) 

Th~n · F,anl . an~· [ii,·en· tank. is a function of t h~ sum of the ratios of the 
charac teristics of that la nk and the stand:~rd tank_ Tank

5
. computed for example, per 

th is fo rmula: 

F= .59Pt + .13FMn + .IOBL. + .07Wn + .OOA. + .03NF. + .0:2Pn ....:..~~. ________ _ 
P~, FM, BL, W, A, NF, P, 

Simila rlr complicated formulae are uS<'d to compute 1\f and 
survivability indices. S. the mobility and 

Here are some actual WEI 

L' .S. MOO:\ I 
for va rious tanks. norma li zed to the L'.S. M60A 1: 

1.00 L'SSII T6:! 1.1 i 
U.S. M60A.'3 
FHG l.-op.ud II 
l ' l\ Chi..Ct•in 

I 14 l 'SSR 1.2 1.37 
1.~ l 'SSII TSO 1.46 

The WUV (weighted unit va lue) aggregates WEI for the arms with in given units, 
weighting the contribution of each weapon to the unit 's overall combat worth. Again, 
judgmenta lly derived weighting figures heavilr . Here are some typic-al weightings 
assigned to categorr or weapon familr; note that these differ b}· mission, and by 
theater (reflecti ng differing utilit}· of armament in tht> several en,·ironments ): 

Table VII 

Eurnl)(' 
Asio Midcll~ East l-'l lf'inr r Offrnst- Dd~ru<' Avt'rogf' Aver.g~ Averoge I. Small Arms 

1.2 1.! 1.3 Il l. Tan~s f;~ 55 60 46 24 

" This cl iS<'us.siun d raws o u an unpublishe-d ll:IP<'r ol 19i3. "Ht'vit'w of lndt'x ~ft':l>ur.-s of C.ombat 

Efft"Cii\'t'nt>U,"l>r D. M. LMtrr. Offin• nf Sem·torr of lht' .\ rm1 . and R. F. Robinson. of th<' :\ir Sbfl . and 
on mott·riol providNI b1· th .. t.:.S. Mmr Concept Analnis Agrnc1-. Tlethesda. ~br1 bnd. 

" l '.S. Arm1· WEI rom!):lrt' th,-s.- lomiliM t lr sm• ll arms; (2) a rmor..d P<'rsnnnd carr i<'rs; (3) tanks: (4) 
armore-d rt'cnnnaiss;,nct' ' '<•hides; (5 ) ont i·lon k "'<'•nons: 16) C'3nnon/rnck•ts; (7) nwrt:m. ond (li) arme-d 
heliront•rs: (9) air de l<n~ art ille r1·. 
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Tlw \\'L'\ ' i~ um1puted for a gi\'en unit thus. 

Hence: 

WEI X Category Weight (\\'} X Quanti!\· (Q)=WL'\' 

\\'U\'=\\'[1,,.11 arms X C\Vsrn•ll arms X Q,m•ll urru 
+ WEI,.n~• X C\V,•nls X 0 1anl1 

+ WEJ<Xhcr''' X CW och«"' X Qo<bcr'' 1 

Sample WUV computed in 1978 showed these differences among divisions: 

US Armored Division 
USSR T~nk Division 

US Mec~niz.ed Oivi1ion 
USSR Motoriz.ed Rifk. Division 

Offe~ 

50.816 
37.889 

45.025 
40,664 

53..651 
3S.I2i 

<48,877 
40.714 

In practice, these are compared to a defending U.S. Armored Division and expressed 
as a ratio, an Armored Division EQuivalent (ADE): 

O!Ce~ Ddense 

us Armored Division 0.95 1.00 
USSR T~nk Division O.il Oil 

us Meeh> ni~t>d Division 0&1 0.91 
USSR Motoriz.ed· Rifle Di,.ision O.i6 0 76 . 

Generally, the more one aggregates using this techniQue. the more the input 
judgments-however carefully drawn from knowledgeable professionals-dominate 
results, and therefore the less reliable are the Quantifications. 

WEI suHer £rom: 

- Linearity (20 bullets are not necessarily 20 times effective as 1 bullet). 

-Lack of comparability (if WEiunk==lOO and WEI,;nc== l, 100 rifles:rC l 
tank). 

-Dependence on judgmental inputs trice reliable combat or test data. 

- Ignoring synergistic effects of weaponr)' (tank plus scout -afoot is some 
multiple of \\'~lranl plus WEI,;ncl· 

- Category limitations (no radar, C'l). • 

WUV suffer from: 

-Sensitivity to judgments on category weights. 

-Cascading uncertainty, stemming from summed WEI . 

.:_Slighting terrain, weather , morale, doctrine, training, and relative finesse 
or efficiency. Military history is replete with examples which support 
1\:apolcon's view that in war "mind and opinion make up more than half 
of reality," and which confound Voltaire: "Dieu est toujours pour les gros 
batallions." 

WEI/WUV a nalysis is better for small·scale military balance comparisons which 
attempt no more than to describe potential, or resources on both sides, e.g. : 

-Weapon system trend comparisons. 

-Tactical force balances in local situations. 

• Comm2n<l. Control. Communications. Intelligence. 
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·The Military Balance 

for l.o !l: o · - ~~· . .1,· ttt'l .t ~~· ·>'tllt"tth. ~lith ;J> l • •rlr ;t \~ 1 of 

tl 11• th,·akr fore(' halauc<'. anJ "Nh:sl wh<·n it I)Urport s to pr<·dic t J c;,tnpaig n 

outcom<'. pr!T i ~ch ~inn·· it P<'r fnrn' de-als with st .t tic comparisom. :~nd cannot t.1kt· into 
;tn·ount ~ud1 J yna mics a ; f o rct' con(·ent rat ion. and Sll(X'rior tact ics. 

T o illu ~trale tlwse points. let me cite two ex:~m i<'S from the worl of ~ ;ul>cr . e t. al .. 
ol the BD~I Corporatio n. In their Trends in the Central Eurovean Militarv Balance. 
the\' used a series of charts which plotted the cumulative WEI of the Warsaw Pact 
weapon systems vis-a-vis those of NATO. For example, this series on tanks. which 
showed first inventories, then types, and finally WEI trends (Figures 4,5,6).1

' 

I re-ga rd thi s applicat ion of WEI as meaningful. better than saying only that the 

Pact has a 3: 1 superiorit r in numbers of tanks. bt:cause the WEI take armor prote('tion 
into aC('(Iunt . and portray the di ffering firepower of older and newer types in the 
inventories on both sides. The graphs portray a large and growing gap in capabilities. 
both in Quality a nd quantity, which might inform policr makers contemplating 
ameliora tion via better NATO tank or antitank system~ 

. . :.,.~·~~'J:~t1~ . 
Portraying trends ·· is helpful. Carson of OSR. cited supra, noted that in 1977 

overall tht> Pact t>njoyed a land forces advantage of 1.7:1 over NATO. as measured by 
WUV (ADE); ht> did not .sar what this means (although his is d earh· a mort> helpful 
stateme nt than simph· a ratio of numbers of divisions on either side). Karber, writing 
about the same time, computed tht> . WUV ratio at 1.83: I, and noted usefully that 
:\:\TO had improv~d its WUV only 42% since 1965, as cont rasted to a 69~ plus-up fo; 

the Warsaw Pact. · 

But Karber, e t . a/. have also provided an excellent example of the perils of using 
and interpreting gross WEI/WUV ratios.n Applying .WEl/WUV analysis to the 
Germa n and Allied opoosing forces in 1940 (before the Cerman o££ensive), they found 
~verall a fairly even balance. An intelligence analyst then might have used 
WEI /WUV to show that the Allies were offensively postured, with a d ear edge in 
tanks, and some advantage in artillery. The Germans seemed better postured for 
defense, with superiority in antitank systems, anti-aircraft systems, and aircraft. WEI 
ratios are shown in figure i. 

Obviously, such analysis, lim ited to theater gross comparisons, could not have led 
to a warn ing of the German cover and deception which led to a concentration of 
forces in the center. The Cermai1S threw 29 divisions through Holland in a swift, 
shocking campaign ~hich d rew 57 Allied divisions into Fla nders. Meanwhile, 19 

German divisions pinned 44 Allied divisions behind the Maginot Line, while ·-45_ 
divisions massed for a crushing assault through the Ardennes aga inst the 15 Allied 
divisions defending there. In short, tl1e Germans accepted the risk of inferior force 
rat ios on two fronts (albeit assuring themselves of offsetting advantages of surprise and 
initiative) in order to generate a dear superiority of force for breakthrough in the 
center {Map, Figure 8).20 

While the division-to-division ratio was 3 :1 at the Ardennes schwerpunkt, the 
WEI/WUV ratio was 4:1, reflecting, among other measures, German non-divisional 
firepower massed there (Figure 9).2 = 

' ' !:ar~r . ~1 . al .. ov. cit .. PO. 21. 23. and 25. Classili~ ~-

" i:orbc:-r . P. A .. Whitl<'r. C .. Hrrmon. M. •nd Kom~r. 0 .. "Asi<'SSing the R.>l.nce ol Fore<'>: France 
HMO." n0\1. 1\k~an. Virginia, june 1979 

" Ibid.. p . 3-3. 

:: !hod .. p . -1 · -1. 
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The Military Balance SEC/r 
Tn illmtrJtt• a l't'lllt·nlt'l<>r:lq :tpplit'J lit>n of th i; >•'rl of ( QrC<' ba lanct· z:.::. 

herr is Jn exam pit• (see Tabll' \ ' Ill ) from the 0 :\SD; P.-\&E paper c ited above. The 
analysts us~:d \\'[1 ,' \VL' \ ' to port ra~· how the \Vars.aw Pact. taking ad"antage of its 
growing ground force capabilities and its ad,·antagcs of init ia tive. could , in 19S~ . 
create Ardennes-like force ratios opposite the German I Corps a nd Brit ish I Corps in 
1\'ATO's Northern Arnw C roup. Postula te-d is a .Pact attack on M plus 5, (NATO M 
plus 10) with five Fronts and 89 divisions (consistent with 1'\IEs 4-l-i8 and 11-14-";9). 
The "base case" is a Soviet strategy of superiority even·where, in which event force 
ratios of 6:1 at the schwervunkt become possible. The "option" accepts parity 
everywhere except there, in which case ratios of 8.3 :1 at the breakthrough se<-tor 
become possible. 

Table VIII 

Pact Force Advantages in Alternative Force Allocation Tactics 10 

P•ct/ NA TO Ratios 
uy Corps NEI CEI UKI nEt CElli US\' US VII CEll . · -,- -.. 

.- ._-.- -~--,. ---''>;;!.~~ ' 
~ 1.5 6.1 6.1 1.5 1.5 3.0 1.5 1.5 
Option 1.0 !!.3 ll.3 1.0 1.0 1.0 1.0 1.0 

These data peint .up the dange r that SACEUR, General Rogers, may have the 
modern Russian eQuivalents of H;tlder, Guderian and Rommel facing him, and they 
illustrate for intelligence the c riticality of our warning and indications estimates. I 
agree with Karber that \ VE1 / WUV analysis has its place " as a reasonably short hand 
method for establishing military force relationships which require further anah•sis to 
have any real significance __ :· u And I reiterate that its best applications are found at 
Army Group (Front) or lower echelon. 

Of course, WEI/WUV numbers are not the only numerical methods available for 
assessing force balances. Two other techniQues of static analysis should be described, 
both purperting to account for intangibles omitted from WEI/ WUY. One might be 
termed a macro-analysis, in that it deals with the larger aspects of the power 
relationship, assigning we ights to each. Ray S. C line, former Deputy Director for 
Intelligence, C IA. and former Director of the Bureau of Intelligence and Research, 
Department of State, proposes an overall formula as follows: 30 

PI'= (C+ E+M ) X (S+W) 

where PP is perceived pewer 

C =crit ica l mass=pepulation +territory 
E = economic capabilities 
M :;: military capabilities 
S = strategic purpose 
W = will to pursue national strategy 

~ ...... 

Within this paradigm, C line calculates M, military capabilities, by judgmentally 
awarding weights for (l) quality of manpower, (2) weapon effectiveness, (3) 
infrastructure and logistics, and (4) organizational Quality, averaging, and multip lying 
by manpower. He produces a number for every nation, which enables tabular displa \-'S 
of force balances as shown in T able IX. 

''0ASD/PA&E. op. cit., Table 1-20. p. 1-34. N.R.: T h is paper C"autioru (p. 1-28) that the WEI/ WV\'

dNivt'd tabiM do not purDOrt to pr..dict o utcome, "apply onh· lo corps-/roe/ enc.:ogemenl~ •nd should nol be 
uS<XI to evaluate adf'Qu•cy of NATO's t luuJter pcnture." 

"Karber. "A..,...sing the 1'\al•nc-e of Forces," op, el l., p . 5-1. 7 .,. s .. w~td ,._, A•u•~·" A C.to.lm •I """~' Drift .......... """'"'"· 19~~ 

.... ' .::&.,~:.,. 
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' The Military Balance 

Table 1:'\ 

~on-'>udcar :'<- l ilitary Forces: Estimates of EQuil·a lcnl Combat Ca pabilities '' 

E<olli \'>knl 
Tnl~l W<"ac>nn hoi r.st rue- Or\!"niz.:J · l nil! ol 

l'nit.-d St,t.-; . ~1aHIJIH4't•r ~fJnp.mt•r Elf..cti\'~· tur<" I. t i on~l t:Uml1:1t 
>nd :-\:\TO tllouu..,ndsl O"•lit1 n<"U L<>~:i!JiM ()ualit1 .\n·uac- c~,,.r.;l;,\ 

Llnitrd St•on 2.~ 0.9 011 0.9 1.8i'i 
WMt ~rm~n1· 

(FI\C) SIS J 0.9 0.9 O.i 09 46-4 
Fran« 511 01) O.'i 0 .6 0.6 0.7 359 
Toork<"l' ~90 O.i 0.5 0.~ 0.5 o .. ; 245 
hah· 362 O.fi 0 .5 0.5 0.4 0.5 l iS I 

Unitt"<.! ~incdom 3H I 0.1; 0 .1:1 0.1 O.S 2i5 
Cre.-cf' 200 0.7 0.5 0.~ 0.5 0.5 roo 
N<"ll~rlands 112 0.9 0.8 0.11 0.6 0 .8 90 
lkl~ium ~ 0.9 0 .11 0 .6 O.fi 0 .11 70 
Can• da 78 ; ·,~~:~;; .. '!~ l(,•uO:t;~~~l}.fJ,,;,~;f) 0<, ~',6 · . ·.::. ·.; ... o.1~~f:et.:~'-~:, · .;i.S5 ·: . ... .... -- ~···· 0.7 .,, <, · "' . 0 .2 • <· . 0.2 0.6 Port~l 60 0.4 2~ 
Norw•1 39 0.9 0.8 0.6 O.fi 0.7 2i' 
Dt-nm•r~ 3.5 0.8 0.6 0.6 OA 0.6 21 

Total. ~ross m~ntlOWC"r; 4,9:!2.000 Total. ~uival<"n l unih of combat capabilitr; 3.'i!i.':l 

\\'ars.:~w Pact 

U!)'SR 4,400 O.i 0.9 0.7 0.5 0.7 :'1,0110 
Polaml 100 0.6 0.7 0.6 0.5 0.6 11>0 
u <t c..,manr 

(CDR I 2W 0.9 O.ll 0.6 O.i 0.6 163 
Rumania 191 0.5 0.6 0.6 0.~ 0.5 96 
Czt'Chnslo\'a ki• 190 0.11 0.11 0 .6 OA O.i 1-1:1 
llulpria Iii 0.6 o:; 0.6 o.s O.fi 106 
Hung•rr 120 0.8 0 .7 0.6 0.5 O.i 8-l 

Tutal, cross manpuwrr; 5,51!2.000 Tot~l. eQuival~nt units of comb:lt cat);lbilitr: 3.1;42 

Cline modifies these totals further br factors which take into account "strategic 
reach" (the distance from homeland) a nd "scale of effort " (Israel and the USSR get a. 
bonus for [>erceived seriousness about matters militar)'). He is then able to draw up a 
"final assessment. " The following table is an extract to illustrate the outcome: )! 

Concr~tc 

Elements 
p.,rct:ivc-d 

C:nuntry l'owrr 

Unitr-d Stai<"S 4611 
FRG 112 
u~ 99 
lJSSI\ 40'2 
COR 22 
Poland 411 

"lloitl .• PD. 11 ~· 1 30 

" Ibid., p. 173 
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Table X 

Final Assessment 

Nalinnal 
Strateg}' 

0.4 
O.i 
0.6 
O.H 
0.11 
0.5 

Will 

0.5 
O.H 
0.4 
0.5 
0.2 
0.2 

. ·-

Total 
C".oelricient Total 

0.9 421 
1.5 1611 
1.0 99 
1.3 52.'3 
1.0 22 
0.7 54 

: ~.:.: -~, ·~~~~~~~~~{:)'••: . 
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lu <'Pntrast "ith \.lim··~ "macro" t<'dHJiqut•. "hich "<'i~:ht~ •>11 l1 tltt• {(rns~t'S l 
char~ct<~ristics of national military potent ~:1l. art• such method~ of microanalnis 
e.\empl ifi<-J b\ Trc.•,·or 1\. Duour's "Quantified Judgment ~lode! ... a method of 
comparing the relative combat effectiven~ of two opposing forces in historical 
combat by determining the influence of environmental and operational variablt"S upon 
the fo rce strength of the two opponents."'' Dupuy assigns numbers to fift r or moie 
varial>les in a series of complex equations describing a real "(or hypothet ical) battle. 
and undertakes comparison following this construct. as sho-.·n in Figure 10. 

Illustra tive is his computation of Force Strength (S). a concept resembling 
WEJ / WU\' : 

S=(W, + W ma + Wh ... ) X rn + W8; X rn + (W
1 
+ \V

1
y)(r,.., X h,.

8 
Xz,.., X w.,.

8
) + 

(W; X r ... ; X h ... o) + (Wy X r,.
1 

X h,..~ X z •. ~. X w
11

) 

The S}·mbols represent the following: 

S -Force Strength (overall weapons inventon· value of a combat force, as 
mOOified by environm~Q.t.~~J;~~~~~) ,.;-· .. ·: ··~~:;· 

"~" W -Weapons Effectiveness or firepower inventories of a force. a summation 

of the OLI values of all small arms (W,), machine guns (W mgl.' heavy 
we:~ pons (W h ... ). antitank weapons (W

1
,), artillery (\\'

8
). air defense 

weapons (W81). armor (W,), or close air support (\\'~.) 
r n -Terrain factor. related to infantry weapons 
r .. ~-Terr;~in factor. related to' artillery 
h.,E-\\'eather factor, related to artiller}· 
z ... , -season factor, related to artiller}· 

w~1-Air superioritr factor, related to artillerr 
rwi - Terrain factor, related to armor 
hwi -Weather factor, related to armor 
r w,·-Terrain factor, rela ted to air support 
h~1-Weather factor, related to air support 
zw_.-Season factor, related to air support 
w~:y-Air superiority fac tor, related to air support 

Rut he goes on to compute C'.ombat Power Potential-which sweeps in much more 
than the l!.S. :\rmr's Weighted Unit Value: 

P=SXm X le X t XoXbXu,XruX h~Xz. X,._ 

The symbols represent the following: 

P -Combat Potential (Force Strength as modified by operational va riables) 
m -Mobility factor (as calculated in EQuations (6) a nd (7): m for a d<'fender is 

always unity) 

le -Leadership factor (when data permits an assessment)• 

t -Training and/or Experience factor (when data permits an assessment)* 
o -Morale factor (when data permits an assessment)• 

b -Logistics factor (when data permits .calculation or assessment)* 
u, - Posture factor, related to Force Strength 
r u-Terrain factor , related to Posture 
h.-Weather factor, related to Posture 
zu -Season factor, related to Posture 
v -\'ulnerabilit)• va lue 

"Oupur. T. 1'\.. Numbers. Pr~dictions, and \\'ar. M•cOonald's •nd Jan~·s. London. 1Qi9, PD. SOH. 

• This is incorporat..d in a r~btive c-ombat ~H~tivcn~s nlut> ICE\') or f• cto r. when it h~s b.-en 

7 2? 

! 

I 
i 

I 
i 
l 



............ ------------------
.. 

Quantified Judgment Model 
(After T.N. Dupuy) 

The Military Balance 

1. COHPil( O~TA 
a. Qvantitat I ve 

General 
(a) Weapons characteristics 
(b) TO&Es. both sides 

b. Qva 1 ita t f ve 

~ . CALCUV.TE PROVII«i GROONO 
WEAPONS EFFECTIVENESS (OLI) 
VALUES 

Enter c~racteristfcs of 
each into Oll calculation 
formulae to obtafn. a value 
for ~ch individually and 
by categories. . ... ,. ·:·i..ti,: ~ 

4. CALCULATE FORCE STRENGTH 

Apply all relevant environ
mental variables to the Oll 
values of weapons inv~ntories 
in each category. Add results 
to derive Force Strength (S). 

6. CALCULATE RELATIVE COMBAT 
Fw.ER 

(f P(/Pe) I. friendly side 
should theoretically have 
been successful; If Pf/Pe(l, 
enemy side should have been 
successful. 

8. COMPARE THEORETICAl AND 
ACTUAL OOTCOHES 

If Pf/Pe)1, Rf - Re ~Muld 
be positive; 

If Pt/Pe<.l , Rt·Re should 
be negative. 

10. APPLY HEW OR REVISEO 
FACTORS 

If new factors (as for 
surpr ise), or revised fac
tors (based on Step 9c) 
are calculated, enter In 
Step 4 {rarely) and/or 
Step S, and continue Steps 
6-9 as before . 

Specific (this engagement) 
(a) Humbe~ of troops , wpns, etc 
(b) losses · 
(c) Distances (front, depth, advance) 

necny 
orce 

3. O£T£RMIHE VARIABlES 
F~ narrative ascertain 

applicable environmental & 
operational variables dis
cerned. Take values from 
tables or fonnulae. . ; .. :. 

S. CALCULATE COMBAT POWER 
Apply all relevant opera

tional V6riables to Force 
.Strength (S) , . to obtain Com
bat Power (P). 

. CAlCULATE ACTUAl OUTCOME 
calculate outcome value (R) 

for each side from sun~ of 
lss1on accomplishment, spatial 

effectiveness (gaining or hold
ing ground). and casualty 
effectiveness. lf Rf -Re Is 
positive, friendly side was 
successful; if ne9ative, enemy 
side was successful. 

9. AAALYSIS 

a. Is comparison consistent 
with re levant histnrical 
experience? 

b. Plot Pf/Pe and Rf- Re 
results, & compare to "Normal 
Battle line. " 

c. If .a & b appear seriously 
inconsistent , revi ew data & 
narrative for hint of dis
crepancy. 

11 . RECORD DATA 
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\\ '1th Coml >JI !' .. t,·nt i.d ' I' · 111 laJIId tht• ())\1 ;IIIJI)St S t'~ll pron·r·d to J~n· r l .~ i rt !},._. 

tlwort•l ical Olll('OilW of an t·ngagE' Ill('Ot Ut'l \\'('("() ( \\'() r ort:es. by ll\('3 1\5 of coml)a rin~ t ht> 
ratio of tlw opposing combat power pott'nli3ls. 

The QJM promises to analrze much more than WEI / WC\' comp:HiSQns· it 
purports to predict outcome of battle. For examvle. Qjl\1 could assess the forc"t
balant·t> in ('..entral Europe b\· arraying e~pected forces on both sides along the 
Cerm;~n interrorial border, and running sector-by-S<>ctor through the model enough 
times to generate a prediction of outcome: which side would advance or retreat and 
what . the losses would be on each side. 

All the analytical techniques described above may general!}· be classified as 
"static" in that they do not purport to account for maneuver or other interactions 
between opposing forces. To examine a for~;:e balance thoroughh·. concentration of 
force, tactical finesse, reinforcement, · feint, dela}' and other battle dynamics should 
figure in the calculus. The QJM borders on being "dynamic," that is, if pursued 
through enough. iterations, on a large enough scale, the dynamics of a whole war could 

.. , .. · ... ~:.,.. ·1-r"·· t. ... . ' 

-· be analyzed, theYesults of each battle·(t>rlime period of operations) establishing a new 
force balance as start points for succeed ing "engagements." But it would be laborious, 
and in the end, unconvincing. ' 

More or less elaborate, truly d\'namic model~. war simulations. or games, 
computerized to speed the enormous numbers of calculatio.ns it:wolv.ed. ell>ist in 
profusion throughout the government-one recent GAO surve~· i'dcntified over 400, of 
which the U.S. Army (understandably) owned the most models capable of resolving, or 
predicting, the outcome of battles, campaigns and wars. Most such models can be 
traced back to the seminal ideas of the English matematician, Frederick \\'. 
Lanchester, who in Aircraft in Warfare (1916) proposed that the rate of loss or 
attrition in any battle is a function of the size of the opposing force multiplied by a 
coefficient (constant) measuring relative combat effectiveness. From this seemingh· 
simple statement one can develop equations representing strength on either side at anr 
time during a battle, and the prob3bility for either side's winning. Lanch<>ster's 
mathematics dictate that, ultimater, victory is a function of the square of force 
strength. In short, any force balance can be measured by comparing the coefficient of 
effectiveness and the square of the size of the forces on each side-all otht>r thin~s 
being equal. · 

Aut as one recent book on .the subject of mathematical assessment of warfare 
notes: ....... 

Unfortunately, all other things are rarely equal in warfare. 

In applying mathematics to human affairs, including warfare, the ability 
to solve models must not be confused with the ability to formulate the 
correct or appropriate model. Lanchester's equations were an intellectual 
breakthrough in the analysis of warfare insofar as they provided a deep 
insight into the possibilities inherent in simple models of combat. This is not 
the same as providing operational information or explicit guidance in setting 
oolicy for complicated situations in actual warfare.)• 

One study of Lanchest rian models compared with historical e.qX>rience 
concluded that the mathematical equations were not valid in large-scale situations and 
lacked predictive power." 

'' llr~w<'r, G. D. and ShuLi~. l.f .. The War Cant<'. C•mbrid~..-. M.A .. 1979. P•J:~ 7H. 

" Willartl. D. W .. L4nchrsln OJ o F<nu in Hislorv: lin Anolvsis of L4nd Bolli~• of l ltr )'r ors 1 61-~ · 
1005. 1\C"St'ar Anah·•i• Corporalion. tv,c.Tr. \\'ashin~:ton, D. C.. 191i2. 
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Ft'\\ nf II'" 11,, k1"' \\nrkt•d "ilh mJilu·nlJ1icllmr><lPI, of dut c<>J;lplc·\ prc"·,·s, . 
land combat. hal'(' confidt•nce that we can tlwreb~ ~xamine any asp<.'('! of L:Jttle. for 
an\· Jlllrfl<1S<'. "ithoul lwd!!illg the results of our analnis "ith c:.~reful :.~nd <·xlt>nsi"e 
n·ser\'atiom. As one e\l)<:'rl J,.JUl it: 

:\II mathem:.~tic;Jimodeb must simplih . that is their strength. Thn· m:.1y, 
in owrsimplifying, distort: that is their danger ." 

For the past two decades most studies within the Department of .Defense have 
relied heavih· on mathematical and statistical techniques which have the advantage of 
presenting for uusy polic~· makers much information in a highh· C'Ompacl form. But 
any policy maker who is thus served is vulnerable in at least two respects: (1) the input 
data are usually not evident. sources are often Questionable. and their relevance 
undetermined; (2) the models. which purport to describe behavior. are seldom 
validated. and are frequenth· simply unreliable. A recent magazine article noted that: 
"Many analyses C'Onceal spurious content behind protective layers of mathematics and 

statistics."~~ The same article quotes the then Secretary of the Nav\', Graham Clavt<.>r. '" . 
in .. a recent s~"h·'·at the Naval War <College: ::-. :· 

One of the most frustratin~ things I· have enC'Ountered in this job has been 
the tendencr on the part of some staff people to use systems analysis as :1 
C'Qver for wh:~t is re:11l~· subjective judgment. 

nut ~rhaps the mo~t incisive in~uir~: into' the extent to which ,;lalh~·matic:ll 
techniques can :1ssist undertanding of force balance was provided in a report prepared 
for the U.S. Air Force project RAND b}· }. A. StocHisch. In the C'Onclusion of Models, 
Data, and War: A Critique of tile Studv of Conventional Forces, Stockfisch stated: 

No satisfactory simple metric exists for aggregating the diverse fighting 
elements that comprise modern conventional forces. The question may be 
raised, therefore. whether and in what wa}· it is meaningful to try to model 
eonf rontations of such forces. Almost anr attempt to develop :1n aggregate 
metric of the diverse elements must involve assigning a set of value weightr 
to the diverse specialities. The firepower index, :IS an example of such an 
endeavor, drew upon an admixture of physical measurements and implicit 
assessments regarding the tactical worth of diHerent combat specialities ... 
A case can be made that many of these assessments corresponded to the 
valuations imbedded in ongoing weapon procurement decisions that 
provided. through time, more costly weapons and force-structure elements. 
But, ap:1rt from superficially rationalizing the idea that more eosth· ;nd 
technicalh· superior systems might provide combat capability commensurate 
with cost, has an~· use£ ul knowledge followed from the intellectual effort of 
deriving firepower indices? Further, has an~· useful knowledge followed 
from aggreg:~tive campaign models that have used these indices as input 
data? My answer to both of these questions is .. NO." A less harsh answer is 
that these efforts mar have generated some insights insofar as they were an 
aspect of broader question-raising regarding the role and structure of general 
purpose forces. But any positive product obtained may have been more than 
offset br the point that both the firepower SC'Qres and the findings of models 
that used them were highl)' susceptible to abuse. Their aggregative Quality 

"H~mnwrtnn. M., "A {~s.- of an tnapproprialf' ~!odd." ,\'atur<', July 1%~. ""K"' 63-64. 

:· Brt'wt•r. G. D .. and Blair. B. C .. "Worgames and :'\ation.>J Securit1· With 3 G r•in ol SALT," Th" 
Bulletin of .-\toncic Sci<'nlists, \'ol. 35 !l:o. 6. )ur><' 1919. J)afW lX. 
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C<1rKt·~lt·d m"d' ~llbjt-cll'<' tl 11nl in)! Till' \ di,tr.•ct•·d ~ll<'nti11n ,,nd c·ff,,rt• tn 
underst and coml.J,,t otwralions "'' 

!11 now the inform<'d rt'.ltle r i ~ no doubt chafing at tlw bel of ('f>nsidt•ratinn for 
lht' Soviet tx•rSP<'Ctivt'. l :nfnrtunatt•h·. we <lo not hav(' any considerable insights into 
tlw methods used h1· tlw Sm it•! l<'adershiptn asst•ss tlw on•rall forct• babnl'<' in C<•ntral 
Europe. We can ct>rtainh· inft'r that their notions of "how much is enough" are 
signific;~nth· diff<'rent from those pre\·alent in the American leadershil). As in 
intercontinental weaponry, their approach to sizing and eQuipping general purpose 
forces appears, by our criteria, to be governed br safe-siding towards overkill. 
extensive redundancy, and a det<'rrnined drive for Qualitative and quantitative 
superiority over potential adversaries, the armed forces of NATO. 

We do have some information on how they view balance of forces at the Front 
(Army group) echelon or below.l• lnterestingh·. the notion of "balance of forces" 
figures prominently in their thinking and ther appear to reh· on mathematical 
techniQues of analysis. Throughout the extensive, relevant literature available to us, 
the notion of "correlation of forces" is to be found. In its general sense, this term 
connote~ comparison of the totalit~· of the means available for waging war-economic 
;nd natural resources, societal will and cohesion, logistic and technological capability, 
as well as armed forces. But there is a comprehensive body of writings, much of it 
classified by the Soviets. in which the term "correlation of forces " is used in a more 
particular sense to appfl· to an assessment of force balance in a local. speciric. tactical 
se.nse. These latt.er w~itings appear to be aimed at providing a field comm:tnder a war 
of ascertaining whether a given operations plan adequate!~· pro\·ide-s that force 
superiorit~· which would insure success in battle. There are three basic numerical 
concepts or factors which seem to figure in most of this Soviet combat calculus. 

• The first is "equivalency factor, " or "coefficient of commensurability," a 
number reflecting a ratio comparing a stated weapon to a standa rd. One 
particular weapon of a t~·pe is designated as the standard, and the 
coefficient for any other weapon computes the number of those weapons 
reQuired to offset the combat effectiveness of the first in a gi ven battle. In 
other words, the analrst models a battle involving standard weapon A on 
both sides. He then repbccs weapon :\ with that number of weapons Bon 
one side which will leave unchanged the outcome of the battle (or model). 
The ratio of number of B required to offset A is then the "equivalency 
factor" or "coe£ficient of commensurability." 

........ 
• A second concept is that of "combat capabilities." This is a number used for 

force comparisons derived from a Lanchester-like computation: CC= 
R XN X P (where R=rate of fire , N=number of elements, and P=probabil
ity of success for one shot). Proponents of this measure admit its 
inadeQuacies, but justify its use on the grounds of rapidity and simplicity of 
computation. (It is germane to note that a similar formula is used for 
tactical fo rce comparisons in the U.S. Army, with the same caveats). 

• Words missing in origin:al te•t- Editor. 

'' Stockfisch. 1. A .. M odels, Data, and \\'or:.-\ Critiqw o/ the Studv of C<m~~ntional Forcf!S, R~nd. 
1\-1526-PR, s~nta Monic:~, California, 19<5., poge 121l. 

" In this discussion I ~m ind~btt-d to Allan Rehm of OSR. and his rolleagu~ whr. hav<' re~d 3nd 
anah· z<"<l the S<wi .. t sourcn. C/.. Rdom. A .. "Soviet 0Dt'rations R.-scarch Books and Relaled 1\ooh b1· 

Milit~rr Authors-A BiLiinl!ro ph\·," April 1979; •lso. 01.\ "USSR: ~lethodolt>gr IO< !'l:et AsS<>ssmcnl ol 
Mililarr C" · l>ilitics- tntroductorl· Sun·er.'' DDI=2610-<-76, No•·ember 1976. 
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• :\third I\JlC' nullll>< ·r . · ·~·nmh:lt pnlt'nliJ I. " .lpfl<'Jr~ tn b,• t'\llli,a l,• ttl to llw 
l'.S \\'EI ; \\'l1\ ' . "Cnrnuat f)('llenttal" for particul:u w('apons can IX' 
aJ::gre~atc·d into a \\t>i~;:lttt•d 11nit , a lii(•. \\'<> i~: hting also comidt•rs t ilt' mission 
of tit<' unit , its fir <.>t)<l\H'r. and mobi lit1 . Tlw prcK·t·ss inn>kc.>s d<'signating a 
stancbrJ item of armamt:>nt or a standard militarr unit . and "combat 
pol<'nlial" is e~pressed r<'bti\'l' to that stancbrcl One<' a~;:ain . computatinm 
a r<' u:1sed upon the notion that <'ach "cornual not<'ntial" rt'prt'sents how 
manr of the units or weapons being measured are r('Quirt>d to offset the 
st:~ndard weanon or unit in a battle betw~n balanced forces. so that the 
outcome is the same. 

There is a recent Soviet militar\· text entitled Fundamentals of Troop Control in 
Comhat •• which is designed for use by battalion commanders and the ir staffs. Ther 
a re urged to use :IS measures of effect iveness expected e ne my losses, own losst"S, 
consumption of materiel, and time of mission execution. Among the analytical 
met hods r<:>commrnded to the commander for his planning a re linear and drnamic 
programming, probabilit}· theory, differential equations, systems analysis, operations 
research, game theory and PERT ch:i'rting. The text recommends thai"tlie~mmander 
calcula te the "combat capability," the quantitative and qualitative relationships 
among the forces and materiel in te rms of density per kilomete r of ( ront, asserting 
that : "as pract ice shows. the greatest accuracy can be achieve-d . .. l>}· coefficients of 
commensurabilit}' of the combat possibilities {firepower. strike force, maneuverabilit)• 
an? so on) of v::trious tnx>s . .. ::tnd the combat potentials of the subunits as a whole." 

\Ve would be led to believe b y ot her available literature on the militarr planning 
process in the Soviet Union that similar forms of quant ification are used to assess the 
"correlation of forces" br higher commanders and staffs up to the national level, and 
that they figure in assessments of the theater force balance, or weapon systems 
procurement decisions. However, we have no examples of such usage, or any other 
certain information of how quantification figures in high-level decisions. if at nil. 
Nonetheless, it is very much the busi~ess of intelligence to look further, and should we · 
be so fortunate as to come upon balance assessment formulae in use in the General 
Staff, or in the Kre mlin, we would be in a much better position to assess the European 
force balance from the Soviet perspective for the benefit of our own nolicy makers. 

ISSUE Ill: How to Present the Assessment 

Most policy makers face a hundred conceptual and semantic hurdles daily. While 
we in the intell igence business should regret our ha ving to set up additional 
impediments, the fact is that onlr by master ing an understanding of techniQ..ues of 
force balance assessment can oolicr makers understand intelligence iudg~ents. 
Onerous though it may be, ther are going to have to delve into WEI/WUV or 
comparable concepts, if they are to do their job. On reflection, this appears to be no 
more unreasonable than requiring them to comprehend notions like "gross national 
product," "consumer price indices," or "balance of payments." Anthon}· Cordesman 
laid out the problem well. To compress and present effectively the complicated data 
inhe re nt in analyzing force balances, we must use some quantitative shorthand, some 
metric of force effectiveness which reduces disparate e lements on both sides to a 

common denominator. Policy makers should understand that it is not now possible to 
mode l on a computer the clash of all fo rces in the European theater, since "even the 
most complex computerized wargame is still an e ndless series of compromises with 
reality. Without exception models of large scale combat or combined arms must 

"' l"anm·. Sa"t'l \ ·,.,· and Sh.-manski)'. Fcmdamt'ntals of Troop Cont rol in Combat. \'n)'~nisdot . 

St>nl<·mll<'r. 1977. 
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~n>ssh abtr.l<'f or II!IIOH' nifit·.JI f:lt'fors sh.q1in1: thr h;~I.Jnct• of tht• forct·s 
<·omp;~r~•d . .. Nn war !!:lint' to datt' can l>t>l!in to adt"Quatt'ly ~imulalt' large-scalt• 
arnuJu•cl malll'll\'t"rs cvcn if air fnre<·s an· not playffi . ·· 

··r..tost of til<' <Jdvanct•d war g.mws uS<'d in the Pentagon cannot rt•alisticalh· 
~imubtt> <1 largt•-.s<.·<JI<' armor<•d hr!'akthroul!li. simultan("()\IS land and air warfart'. or 
tlw major differ~•nct•s in t<Jctics and fnrn• strudurt• hctw<>en indi"idual and \Varsaw 
Pact f orCE"s ... " 

And so for the foreseeable futur<' wr will have to use a mort> "static'' tcchniQU<' 

for comparing forCE's. It is incuml>ent upon intt>lligenCE' analysts to explain to the 
policy maker. and upon the lallcr to understand that even "static" forCE" romparisons 

have major limitations: 

I. They cannot accurately refle-ct differe nCE's in training, readiness, morale, 
and many other critical aspects of military capability. 

2. They do not reflect man~· of the qualitative differences between the 

eQuipmen~:.corripare<f. This can disguise majordiffe.r~oesjq_;peOQi:rJ,la~~;, 
capability which are significantly more important than eQUipment 
numbers. 

3. They are not fully explicit. :\I most all aspects of force strength can be 

countf'd using verr different categories and definitions. A count that 

includes all artillery, for example, disguises critical diHerences in range, 
mobility, and crew protection. 

4. If the count of weapons or unit strength is not modified by some measure 

of effectiveness (MOE). it does not indicate the capability of what is 
compared in war. If the count is modified by such a measure such as 

firepower score or kill probability. it then becomes judgmental and ceases 
to be explicit 

5. Most static force comparisons are made of similar types of eQuipment. 

Yet, antitank weapons do not fight antitank weapons, bombers do not 

fight bombers. and ballistic missile submarines do not fight ballistic 
missi le submarines. 

6. Comparisons of total nationa l force strengths art> often unrealisiic in the 
sense they involve forces which can never engage each other in wars. 

Wars will inevitably be fought b}· only a portion of available forces . ..... 
7. War is a dynamic and complex process. Units are constantly lo;t in 

combat, they maneuver, they reinforce, or they alter in force strength and 
weapons mix. Even· the most sophisticatffi static forCE" comparison is a 
"snapshot. .. It artificially r re-ezes the balanCE' in a given moment, when 
the real balance shifts over time. No matter how well the analyst chooses 
his comparison, it is the dynamic process of war which rna}· actualh· 
determine comparative military capability. 

8. No comparison can count everything. Almost inevitably, the broader the 
comparison. the morf' that must be omittt'd.<! 

While the foregoing is certainly useful for charting shoals a nd reefs in analytical 

waters. it scarcE-ly serves for laying a course for the ~ational Foreign Assessment 
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C:,·lllt·r '''" Jrcb Jll c~timalt' nf tlw fnrtT hal.ti!C't' in C<'lltrJl [ urntx• 
propoS<' S<'\'t' ll markers. or ~uidelint•s . n~·f ul for that pur pose: 

• \l<'asure output r~tht•r th:lll input 
• Treat trends· , .ic<' st:llus quo 
• .Co graphic 
• Comp:1re opposites 
• Be selective 
• Think Soviet 
• Deal with perceptions 

I \\Otrld lib· to 

Measure output rather than input. The first consideration to bring to an 
assessment of any force balance is concern for answering that ultimate Question .. What 
does it mean? .. We should be searching for ways to show the implicatio ns of the forces 
on either side. As we have seen, WEI/WUV, for all their drawbacks, have the 
advantage of servjng as a qualitative common denominator. and allow some degree of 
commensuration. But there are less judgmental, less.arq1nemeasures of effectiveness 
th'~;~\VEI/W·oV'in~r irTi~W~Hon will searcitit~~f~rilhistrat~~ · NIE '-fl~f4-i9 
noted that the Warsaw Pact had assigned about 18.200 artillery pieces of 122mm or 
larger to its ground forces opposite NATO, and th~t the Soviets are continuing to 
replace towed howitzers with self-propelled howitzers. Included in the NIE is a bar 
chart showing growth in the number of artillery pie-ces from 1969 to 1979. These are 
.. input .. data, crucial for analysis, but scarcely numbers easy to weigh in the balance, 
or to inform the policy maker what he needs to know about relative artillery 
capability. Recently OSR developed a chart (see figure 11). using· the sa'me Warsaw 
Pact basic data. wh ich focuses on output-firepower useful for attack pre paration or 
defensive barrage-and shows trends from 1979 to 1984. Looking thus at the 
capability of either side to lay down tons of projectiles in a concentrated three minutes 
of prepar:~tory or defensive fires, the meaning of NATO's growing quantitative and/or 
qualitative inferiorit~· becomes evident. 

Treat trends. The gene ration of modern general purpose forces is a length~· and 
expensive process. Forces which are in the field todar eventuated from decisions taken 
br governments five to ten years ago. Most weapons are evolutionar)·, predictable 
improvements on predecessors. National establishments for research, development, 
and testing which produced tod:~;-'s weapons can reasonably he assumed-in the 
absence of information to ihe contrary-to be working on tomorro~•/s weapons 
s)·stems. What weapons and units are afield in the forces on either side of a force 
balance at an r given point in time, then, is information less interesting than the. JElCe, 
kind, :~nd amounts of changes which have been occurring in · the recent past, from 
which ma)' be inferred what is likely to happen, quantitativeh· and qualitatively, to 
those forces in the future , and when. The OSR chart above has the virtue of showing 
not only the st:~te of affairs in 1979, but the relationship likely to obtain in 1984, given 
what we know about deve lopment of artillery on both sides. 

Since WEI/WUV are, in effect, output measures. trends measured thereby are 
simil:~rly useful. Certain developmental trends deserve portrayal. such as the gun
armor race now in dead heat (referring to new techniques for protecting tanks, and 
ne11· capabilities to penetrate armor). 

C o graphic. While prose is indispensable for presentation of anah'sis, we should 
neglect no opportunity to visualize principal aspects of a force ba lance for the busy 
policy maker. Not only will he understand our estimate better. but he is like ly to 
remember it longer, and use it more effectivelr . 
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Comp;~rc oppo~itcs. Tloc· D< :t. i11 a Forc·i;;" A//•Hr., .. utidc · cut it ln l .z:~l 

llalanl't' :'\ot )11 ~ 1 a :'\umlx·r~ CauH· .. wrolt· that ··a first stt>p is to r<'CCII!IIi zc· that on l1 
tlw fc,rct·~ whkh npposl- t·ado otl11•r dirl'ctl) can l~c• enmpaH•d d ir C'ctl \ ·· '· Force· 

balam·c• a~~(·ssnH'Ilt~ which ag~:r•·l!att•. for c•:o.amplt>. ant i-aircraft \\t•apnm "" l.onth side·~ 
, ·iolatc• this principlt>. In m ost rt•cc•nt osn portra) al~ of forct> !Jalancf'S. a tt ack 

hl'li<·nptc>rs. bt•ca••~ th<>\ ar<> in Snl'it•t IJs;.lg<-' an air fore!' t>lcml'cl l. h:1w l~<.•t•n cli~pla)t>d 

as an t•l(•ment of the air balancl.'. and analnt'<i accordin~lr . .-\clu:llh. an attack 
ll<'licopter is designed for killing tanks. or participating in ground C'<lmhat : it is a 
spccializ<'d ground-support aircrah . .-\s a mattrr of fact. giH·n the et>ntralitr of the• 
tank to Wars.:~w Pact doctrine and forct> strui;ture. we probablr should compare all 
tank-killing srstems on ~A TO's side against the tanks on the Wars.:~w Pact sidr. and 
vice vers.:~. This sort of lank vs. anli-tank analpis will become the more important as 
either or both sides deploy :~ch-anced lan\:-k illing srslems. such as the l :.s . A-10 
aircraft, the all-weathe r attack helicopter, the HELLFIRE A TCM, the COPPER
H£:\D cannon-launched guided missile. and oth<>r tank-disabling/killing artillerr 
munitions. 

"~~;:£~;;.,., .. , .,,~;~: :Be'iS'decth·~. It "is impossible,'!as"Mri-;C<>rdesman observed -~~y¢j~o mt'asure 
everrthing. In fact, to the d<'1:ree one confuses the polic\· maker with· a profusion of 
data. to that d<'gree ont' renders his estimate useless. The tank / anti-tank b:~l:wce. 
artillery fi rt'power availablt' to both sides, ground altac\: air versus .air d<>ft·nse 
cap:~bilitiE's on Goth sides-these 'are all examples of sub-balances which probahlr 
belong in a national int<>lligence a·ssessment. In m\· opinion. howt>ver. comparison~ of 
small arms, ~achi.ne guns a;ld even mortars are leis cril.ical. and rna\: legilimatelr t* 
excluded. These choices, huwev<'r, should not be taken light lr. Were one assessing a 
fore<' balance in the Middlr East. one might assign a greater importanct> to small arms 
and anti-aircraft guns, given the usefulness of these weapons for fighting in cit i<>s like 
Reirut. than one would accord similar weapons in an assessment of the forct> balance 
in Ravaria. where 'city fighting ma\' be somewhat less important to outcomes. 

Think Soviet. To the degree that our information permits, we should determine 
criticality, and otherwise tailor our estimates, using Soviet criteria . Our job should be 
to present to the policr maker tht> Soviet perspective on the force balance, using Soviet 
measures of effectiveness, to the extent these are a ... ·ailable to us or can be reasonablr 
deduced. We must be alert to point out to the policy maker in our estimate anomalies 
in data to which he must bring a Soviet viewpoint for understanding. For example. the 
absence of an air superiority fighter like . the F-15 in the current Warsaw Pact air 
armada should not be regarded as tilting the air balance in favor of NATO unless it 
can be shown that the Soviet objective of gaining air superiority b\' attacking NATO 
airfields is unobtainable. Similarly, an apparent shortage of Soviet means'1o attack 
NATO's sea lines of commu.nicalion across the North Atlantic should be weighed 
together with their potential for attacking harbors with land-based missiles. la r ing 
mines on harbor approaches, and otherwise operating on SLOC termini. 

Deal with Perceptions. In the last analysis, a balance of forces is less a matter of 
men and materiel than mind (touche, Napoleon). Certainh-. any count of lht> forces 
arrayed against Israel for the past 20 rears would have suggested imbala nce. and I 
believe it is factual that most computerized war games or mathematical models would 
have predicted Israeli defeat in tht.> event of war. Fortunatelr for the stability of the 
Middle East, the Israelis have had a great deal of confidence in their own superior 
morale and efficiency: their percetion was of b:~lanced forces. or eve n of a balance 
tilted in their favor. To be sure, the earh· events of the October 1973 War jarred that 

, , Turn~r. S .. " T iw !'\.-·alllalanc~· !\'ot Just a !'\umb<"rs G•m<" ... Forrig11 -~//airs. \ 'ol. :>.~. :'>on. :!. J•nu~rr 

19~i . (l;Ji!l' :3-H. 
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Comparative Artillery Surge Throw Weights, Central Europe 1979 and 1984 

Metric Tons-
3 Min. Surge 
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c<>rtfitlt'll<'<'. Inti tl u·ir tl<' rl'<'Pii<111 of rcslnrt•tl ~lll k' rtori l \ Tt'lll.<ll o\ .1 n olo l·allador in ; Ill\ 

illklir):<'ll('<' aSW$~11H'Ilt of that rr~ion. ~1idi:J<'l Howard in h is rrcc•nl arlieh· on .. The 
ForRollcn Oirllcrrsinru of Stra trgv .. unclt·r~l'Clr<'~ th<' irnportaiiC'<' nf P<'rcent ion in 
slr:~tel! il' :~ pprcci;l tions. Thclo(' IX'rceptinn> fr~urt• in "hat ht• c;olls tht' ··SO<'it'l;.d 

dinwmion· of ";w 

If w(' do t;.~k<.• :~ccount of th<' SO<'i;.~l dinl('nsion nf stratf'g\' in til<' nuclear 
age, we ar<' likely to conclud<' that Western lt'aders might find it much more 
difficu lt to initiate nuclear war than would their Soviet counte rparts-and. 
more important, would be perceived by the ir adversaries as finding it more 
difficult. If this is the case, and if on their side the conventional strength of 
the Soviet armed forces makes it unnecessa ry for their leaders to take such 

initiative, the operational effectiveness of the arme-d forces of the West onC't' 
more becomes a matter of major strategic impOrtance, both in de te rrence 

and defense." 

Howard argues that, for a full appreciation of modern st rateg~· . an inte lligence 
assessment must consider not only strategies which rest on such techno/oM_/ means as 
JCRM and intercontinental · bombers, but on capabilities to support the logistical 
sinews of war, and aoilities to use adroitly armed forces for operational purposes. 
Hence, to assess proper!~· a force ba lance in Central Europe, the analyst must weigh 
assets and liabilities in all four · dimensions. I would argue that U.S. polic~· makers 

deserve nothing less of the intelligence community. 

It is probabh· fitting to close with a prediction: in the decade ahead. intel ligence 
estimates of the balance of ' 'conventional forces" in Central Europe will become much 
more important for U.S. policr makers. For it seems ever more evident that the risks 
of war there are heightening, and tha t such a dread event, in Howard's words: 

. . . would be likely to arise out of political crisis-over the rights and 
wrongs of which Western public opinion would be deepl y and perhaps . 
justifiably divided. Soviet military objectives would probably extend no 
farther than the Rhine, if indeed that far. Under such conditions, the 
political will of the West to initiate nuclear war might have to be discounted 
entirely, and the defense of West Germany would depend not on our nuclear 
arsenals but on th<' operational capabilities of our armed Forces, fighting as 
best they could and for as long as they could without recou rse to nuclear 
weapons of any kind . . . the prospect of nuclear wa r is so appalling that ,,,~ 
no less than our adversaries are likely, ·if war comes. to rely on 
"conventional" operational skills and the logistical capacity to support the m 
for as long as possible, no less than we have in the past. · ··· 

(All of the foregoing article is classified 3tdtE I I to fst tlg:: Iii· .. 

•• Op. cit. 
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