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e~~!'essed ~s the product cf the e:-:oected 
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the c0s t of' the ;·;eapon 

tct~l. cost fvr obtaJ.ning t:"'!e desi:. ... ed 

}lc.ny 2.:-e2. ta:-ge~s ( Sl,.l~n a:. :;.::D~n floor s::::a.ce., blast cas"..lal ties_, 
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c") l.r;, i7. r to 

tl'"'e fcr:n: 

s = 

~ .. ;·hich :nus 'c r:.o~.: ""' v-

,, 
s"r, ,_ $ (l 3) 

solved fer ;~ 

) 

a:1cl "' ;-' 

,.., -·· 

( .., \ 
::JJ 

Co~sider fa~ the ~c~en~ t~~ net1 equation 

- ~ .!.! Ne 

val:.l8S c~ 

K' s = s-

V' .. 
iC' 

( :: ) 

.n. = ~ n ~ .~ n S • ,, . "";• 

Because Equat~cns 

(5) 

K+ f3 

(-) ,:J -i .,....,.:..~"'":""""!"":!J: 
-·~ v -o- --

( -' :,· i 

(5) 

K in Equaticn (4). 

K' 

it follcv:s K r.:ust Ce tl!s- l:.!"gest :!.ntege:- contai~ed in 

K' ., so thc.t 

•t~ = t:' ~-'"'• s;r: - s ,, . - ~" . 

( ~- \ 
- I 

J..L = !n S/2 n S 

5 = tJ. - [ ~] • 

... theo!'·sticc..::.. 

..,.... ... ,,.., ........... ~,.."! _;_f' -!-ho 
- t;.;·:•.· .. · . •. '-""· .;l~'-

leads to t1:e 

,...,~·-,-..... !"':)­
.......... o...; .... .:.. 

·,.,. ... __ _ 

(7) 

(8) 

(9) 

be 



,. .-

~,....- ;:-Cl ...... +-~c ... f-:-'l ... ,, 
.o..:...,.l&;l -- .. •A.·-~·1 .... ·1!. \1.~ ~-... .r:~ = t \-i.] = j.!. - 0 ' 

so the.-::. 

a=X+p=J.!.-

~ = n ,_ s.r. -./J .. .. ., .:..! s 

J = j..l. [).!.) 

a = ).!. - .: ..:.. (1 

be developed. 

reliability denoted ty RL, 

RP, 

lift-of~. 

-; lt-Q./' ., -::;:- ~ 1 lo.,.;,. ..... , \ - S) (10) 

(11) 

.:..n Zq_u~tior-.. (ll) car: be 

effectiveness fo~ 

set of eq~c.tions 

(l2a) 

(, ~· ' .:.c::>J 

s!')i'(l- S) (l2c) 

• 

. . 
pr·ob::..bll.:.. t:· t:~2.t. t{le m2.ssile ~-.:i..J.l s'..lcc·zs,:;fl..!.ll~· !,e-cr.:tc:"' z:.::.d 

deto:12.te. 

P"'nl".;>~ .... ':':'· .... ~,.;-:-·:· 'D -·'-V.I.\..-..., __ .... ..,_,, •J 
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NR = 

Ni-~ = 

p = 

c = 

"""'1"":"'"\· .... o­... ...L. •• ....;._.:.. cf ::.cOil:.= rr:.iss:!.les 

~ = val"..le of e. single su:.,vi vi:13 mobile :nissile 

P.~"' = valt~e of a sin6le SLtr~ii t•ing f:Lxcd missil:::: .. 

A= 1,....., ~- ··!'n ................. 

L = le:hal a.:-sa cf .:ne::ry ~-:eapon 

~ 1 = N?./NS 

• 

to 

S = s~::'f.ti vabil2. t::; or."' moCile \·.reapon. at tar~eteC. launc1~i~G s!. :o 
m 

C = i::d.e:-: cost r~tio. 
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".:!e heve 

viving missiles f!'c= either a r::.xcd or a :tot~le force. This 

is !f;;i ve:: b:J ·.ro;''·n'.: .1,_ .~. •..• c 

cost of :nobile ;Jiss:!.les relative to fixed ;n5_ssile:s t:1c:.t ca.'"'l be 
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=.nd fixecL s~rster.1s are being conpared a.'c 
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sinc.eJ 
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cost 

to the fixed syste!~. 
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,. c. - .,._, 

-- ·--

(3.1) 

( ~ ?' :J. -) 
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Si::1ce 
( ::;: ') ( ''";;' \ . -·-· l ··- ' \ -. ... .,...-:; ' . - ' . .... .,..., \al!~.l 

0:::-' 

is the C:.esi..red 

-,.Tf.:' . ·-

__ ._..;f"'' 

... c.. ........ ->-
·j·.;:;' 

l·:·~·i 

,, ..... If it .. i!3 

pe:-hc.ps, 

in tr~d~!c ed a ·c 

s. p 

T~1e f'inal ex~r~ss!o:1 for tl:e cost 

is then 

l + o s)Pl (l ~ ' - ~f' Cl p ~ (5.1) = LPJ c ..!. '""] C' L~j("-: Sf') ~"" lr- """" -!. J. 

give:: the 

[ ~' PJ 

Recall 

c.t integral 

vah:.es of p • the f\:..."lcticn sign, 

bet:·:ee:-1 integ:-2.1 values ,; J+ 

·:Jf iz J. 

.p 
"'• Since [ - 1 

P..: ' 

c~ = ·~--=--

l/ p i.s ::~:-cl::,· a 2~J.-::.;l.ic2.ti ~ .. "e !'actc:- t.hrc~~l"lc'x~ e.nd :!:s 
ca:"rie:l for cc~;;p leter .. e 3S. 

. -. 

~ .......... "':ex t;:; 
AiJ:~'=<::di:: "c" tc 
En~lc:?>·-_u~e 'i :...." 

!;. S _ i:JSEG 2-2~0:~-:; ::o. 5J 
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of t:-,e ;;:o;:,.:.J..e the fraction of t~e erea 

lethal 0 -; ... ::::~ - _ .. _ fc.r e:~ceed its 

CE?. 

exceede~ 

He caJ1 

p 
' O f' an ""i"'oa - ,. C..- ..... I sU!'vivin::; under 

this !'~..1.lc as 

P= l L • NR 
A 

(l - p < 0.6) (9.1) 

whe~e 
.,. 
J.../ is o! a s:!.:-:glz •:reapo::~Y 

pcss::.ble case, cons~de~ed to reso~t to 

can be c.ppro;:.:.L~a ted b~;-

- i·m 
p = (l - 7) 

r. 

10. In tl:e r..:=..i:: 

res'!llts ~ ......... ~· .... {:) 
.:., V.:.. ""'~"'-

of tl1i s paper \·-:e have 

(9.1)) 

rnuch =~~e realistic for the ~eneral p~ob!em. 

11. ?.ecc..llir:.z C:I. = pD/{3 = p. 1-r:c;s "' = o _,..... .r.. j 

that ~-:e olJta..i~1 

'!-.7"':1 
C2 = - ··- -- 1-'~-

•'~~-! 
? 

·~ ...... --

cc~straint cf about ~.o~ C2.SC.3 ::_:;!-:.tes; ... ~_;2.t·2dJ 

cent to~al co~e~a:~ d~~ •,.,_o:-. oc('~_·_":"'" ....... C"''"';"'"'~i ,..: o, .. _,""=" 
- - C:.' ... ..JO....-- - ... ~ ... --\..-.,) 

.A~1!'1t;;.: to 
II • • :1 f" ! ; . • 
~-P~t::!"'.C.:.li': ...., ·co 
2i1Cl05=t!.:.."'·2 1

; An 

(9. 2) 

and 

(11.1) 

to .So pe: .. -
lo':l 1.: 1:els 
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( S- = Q\ 
•• : J 

eneny, en t~1e instc.nta_"'l~ot:.s loca-

tion of ".-re~pons 1 c~""'! c:;l:r associate ·:ii th each site a probabil-

:!.ty that a mob:!.le l::ee..-:.on '::ill be there. This prccability is 

given sinpl:.r as whe:r'e NS is the total nwuber of 

is restrict:.=d te> a 1cr:.ct·m area, Case 2 

applies. If the area is unlmol.rn or too large f'or e.ttack, 

case 1 applies. 

17. If a mobile ~·;ec.poz: (':lith its assoc:Lat~d :::ode of t!"anspo~t) 

be located c.t c.. te.::"g~ted site, the '::labile wee.pcn might s-:;ill 

Since, ~n general, 

portio!"ls of e. ~o~ile system 1·lill be in trc.nsi t at any t~ me 1 

that fr2.ction of the force is gue.rc...n.teed to sl..!rvi ·.;e (Oarr1!1g a 

Such a syste:n is ~eall:; a mixed 

system of inv~lneraOle and ~~lne~~ble ~obile ele~e~te and there-

fcre.the higher the fr2.c~io:1 in transit the bette~ c.ppee:s the 

mc'b:i1e 

18. For Case 3 ,.,.,e. c::::}-.!=111 J •• .... ._. ____ _ consider a particule.rl;r sc.f't wobile 

'treap'?ns systc!'n and cor:--espcndingly high ener::y rr.issile post-

co~binir.g to give a 

vali..:e of' Sm essenti2ll:r negligible. 

19. If we recall again that 

NF 0 ..; .•. = Z):::.. p 

/ -, / '\ 
I N?.. '{ .s~ \ 

= \ N? )\ i·i?. ) 
SM 

= "'::""=;; ' J.t£1 

. (19 1) 
- • -J 

iJ In no case cc;.n :he :!.ni~;~ C eAceed that. fo:r .:lfr.e. i:1\·"...:l:"le1.,=.::;le 
mobile SJSte~. !f t~a mobile system is con~t~ained to tire 
On i_·_: ·t'y.o;·~ ...... ~o-···,.... .. ·.::.-r-a· -::.~.:..eQ '·n· =-'1 a'ost--.~~ .... +--:c~ o~ ~;.l.- s;~ ..... 

... -- •• L ~- -.....:::. .. ~ v .... .~c --'"' -J \... -· ._ .... .:.. ............. ~·- ~- .:.. ~- ...~... .... -::;;;:, 

1·:·;11 .::r.su.ro ~ne n:n}t~-::."1..;-:-:::.~...!.o~ 1'a~ 1::::::-..:-..:- -r•,-.-. ~ ............. ~ ... -;1""1-\ o·~ --- - • ..... ..... • ..... ._. --..-..-- .... \...- .. l v _ ........ ...,"' ->-J- ....,~,.. ........ ...,_,,.c- 1 .:.. 

eV@'.'. ~.~ .. ~ -c .... ~~c- o~ ..:..~.~ s·.;·s~~~ 1~ .:..~o~~~~ ~~~he ~-~~~ c~ - - \;.. !.J - v_ ... . ~ ..,___ ·J t. ..... ;l •- \..._ ....., .. __ ..-..""' .....,,.. .... ...... ..,.,~.,. ••• - -

at :~c~·:. 
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that is 

Si·! = 

is 

~I 

r-,... I -. 

- lP J 
;:,._ ... 

·~;-.­,.J..- , ...... . ... . .. . ...., . 
beCC!7!'2S 

In te::-;:1s of 

C3 B-y 
p • 

c• 
p 

fi3')) 

NF p 
N;,i> 

l 
J 
= 

(19. 2)• 

NP. 
N:F J and 

20. Case 4 ~ollo·~"- -ect4on) u~411-es tko .:.. ~·;~J.-5 ;::, - ,. __ .::.. .;..o. .... 

Case 3 coDsic!ers tl!e 

s ra is set equal to zero and tDe enemy 

utilizes at most_, therefo!7e, only e. sinGle la~rer of r1eapons 

( [t3') = 0). 

S~·! = ll:·l{l- C3 • ~"Y) 
p 

21. S~bst:..·;::.;.t:..r~g in :::~ua'.:ion (19.1) 

p ]12 = 0,-.,-p - ··'•·' • -. ....... . -
p 

C3) 
p 

Hhich cc.n be rearr2r..geC, nC"ting that 

to yield 

C3 

or 

C3 

1-rhich 

1 C' = c (l - -= . p 

"1 v~ = C1 .::> "" 1+ "'' p 

-:'"'···"r"·~-·"\c.,... - ............. .._- -' 

!'inaJ. ex;.::--essicn 

C3 = j + :: ... v - -. 
,. 
v J 

since 

only. 

~no· :-u: ~1 '"'1''' n·,· '-·r ~. . • .~. - ""-: .;- "'o U.;~ 

(20.1) 

p ' 

(21.1) 

"N? C3 
•0 1'". = .._i,~ 

and 0 p- ,_ = C:l., 
f3 

( 21. 2) 

(21. 3) 

ci = to give the 

(21.4) 

22. As in Case 3, ·.-;e proc':?ed f~c::; E~ua ti on retaining 

.e.ll ter:::s, 

s:.: = -(1-S)(~'-
r.l 



~' . 

c~ = 
[ cl] [";:;t! s- r-> + [ P I } s ;.. J ( 1 - s_J 
~ !;"'; ; .. 

r + -yo s l P ' J ( 1 - s l m I7l 

( 23 .1) 

T!-11 s equatio~ ~-::.s sol 'i~d for C4· by cc.lculc. ti!1g tric.l val:.;,es of 

C" ·; ., b:t su"::>sti t:ttion o.f successive inte_g2.""'al values of 

[~I ] ' 
-

U11til ,j. ,.,,_, "'· -c·· · ..... en ....,..,. = :~. 

be noted 7.i·le..·::. (.)' 'Y ) since " - "'("1 '') - "'(S o"·) J-1 - •• v .) v - .. f J 

24. I:-1 Case 2 only (Arec..-?:iotile System) does the f"'..l:.'""lctional 

relation for the cost ratio dema~d a specification of the attack-

ing force level, N!~ (a."'l-:i in addi tio:1, L/A). In all othe:::-

0 = NF. NR = SF s;•i specifies 

t!"!e ce.se, Seccr:d;.:-y va::'::ie.tions a::--e ob~air:ed ty choice of 

-y S_.,., 2....""...; s If' p is felt to d;f"+'o,... frcm l, ti:e ir..dicated 
' ·- • _ ... J. --

~ m 

co::.t ratio ~ Sh::it:.ld ·oe adjusted to p c. "' 
25. For con··.ten.ience., the basic equations are S\1..7=.a:='izeC. belot·I, 

1+ us [S) 
r (1-S,) 

C1 = 

C2 = 

C3 = 

p • 

sY31 + 
J. 

C:!.. • " • 

C:l 
' . ..LT C··y 

r P., ) s ,,... 
:·~ 

~ 

I pI (p] s_.,... • (1-S...,) 
~ . ~ 

C!:. = 
1 + -yo s_l ;:> 1 ( l - s ) 

.. li m 

,,.,.,...'r ~ ,,,.._....., __ __ 
V: ·; •,_ . .:..s.~·~ .. : .::J l !.' ..:....:.:. .U 

Po:!.n t- ?•!o bile 

s ) 

~ = 0 ..;m 

(25.1) 

( 25. 2) 

12- _, 
\ :;.jJ 

;ri 
?o:!.nt-f.!obile s > o. m 

• ... #' ---



f~the~ cost rztics ~~t ... ::=::. ··-.)-"' 
tho "'~7£!"1"';,...., .. ~ ~";.7"""0$ o• .... ~c~~1o 

__ ... ... - ;,.;t,..:...., ...,.., -~- - -·· 1.1---

rc::. tios C.e:--: \.'ed are similar 1:1 

to the _ ... ~ ---r' s-- ..Wo J....:...: .. ~.... ~;s ........ m3 the:--e eY..ist. 

explici tl~r d::--i vee. ~·:hi eli relate 

systems to eac~ other. Tl1e present 

case derives the tclere.ble ccst rc.tio the.~ must obtain for 

system mc'.Jile s~rs te:n. 

2 ,. If' - · · ( • !· 1 ) ~ . t· 11 · 11 .. · o. _ .!!.q,i..:.a~J..cn .t"7,_ J..O~ ne _near moo _e sysve:n oe 

recalled 

C2A = C:l • ?' , . (26.1) 

~d explicit ~eletions for C2A and C1 be substituted~ the~e 

N? 
= p c::,.; 

~-· 

u' . ' (26. 2) 

The corr.pariso!'l be.se can no~·; be cha...l"lgeC f~cm the f'ixeC: syster: 

to the i...'l"l·V"'v.lr:ers.ble ~1obile system simply by changing NF to 1~·1', 

to the invulnerable mo':>ile 

= (26.3) 

27. As US""..!al N71I , = sr-.-r I fo!' the :!..nT...llnere.ble s:.:stem, ;·;here 

.is 

If cs be 

con.di ti or-.: 

wee. pons 

N?·1 1 

1'-:"7·1 

s~;r I 

= p sr.i • p I 

s:.~ ' = s:·.-~. 

C5 = 1 
p • .,, 

v1e thus obtain for USU2.l 

Pnr:.ex to. 
Appe~1di:: :. C:; to 
Er!clc·3·..::.:--:: ':A'' 
HS~G :::epc·rt :rc .. 

( 27 .1) 

( 27. 2) 
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I : ,.., ~ I ,, 

syste:::s a:--e prefe:::-red on t!1e 

... 

.::.. 

.:::.\""': :-:::.:~~:-----···.; 

or.'"' :::nclos~.;.re 

PUR?C8E 

T I r. t! 
n 

baGis of t~e~r relati7e costs 
y 

a-:-:2.ck. ReSults of 

w!th .other pe~tinent v.::.riables 

iso~ cf ~ihed ve~sus ~otile syste~s. 

?C~A::\.IS 

ASSl.Jitl'TIOl'!S 

3. It is 

ar.d 

thi!: 

er~cm:: Cc.llis tic r:::!.ssile attack. They a::--e corr~pared on. the basis 

s:;:viv~bility to the enti::"e ener;:y- attack. 

4. T~e attc..c.~·~e:- ~s gi·._re:l c::'ed.: t for :10 intelligence en the 

- ...... o,..•:::::~ 
~- ........... __ - loc.~tion of woOile ~1eapons t~J.e time of h:!.s attac!c .. 

DISCUSSION 

IN?nCDUCT~O:-r 

• 

:; . The t:.cd.els dev~2::roed. here assu.~e t:~at o:::: prefers either c.n 

ur~d.er ~·:l:i c~ eac~ :..s It is t~e if con-

ditic::s are specif~ed p~ecisely then a system ~athe~ than 

Tl":ere are sc::ie 

Co~;; ide:"::~ ion cf c~s·.:. and s;.:rvj_va.bili t:;- =.lone ·are s~ff'ic2.c:lt 
for co::-.~=.ri.s:>n of t~·:o s:rs tez-::s pro· . .rided :::.11 other pert.ir!ent 
-,r;: ...... _.J_.~~,_-es f::::.·,r•'- ~- ·-~:=o~r-1 c;::;-~ "=~~..,~ ~~i·; ... ·.-.;i~f-·:-) ~~-·t"=! ,:-.,""'!_;·_:::1. Tf" - -- - \~--·l _.;:, .j ___ ..... , __,._ c;;. ..... , - ___ c,..., ___ .... , ~ - _ ... _ - ·-

t::e:-7 a:-e nc~ e~:.:.:.:. ~:"'le:! t::e c.nalys2.s 2.s c.::pr~pria~e fer 
~v·&: u=. tio~ o:::l:' if c:>s t . is re~l2.ced b~,..- an ippro_:)ri.=. te cost/ 
Qr>.:'n .,..:-..: 1·-~.:::)r--. 1• ~ .... "".::.·,. 
-J.-t.:l,.; .... .l.:>:: • .:. .... ...:..:J -----~~. 

. ' -· .. 
.c:1clos :..::.:·e :: r I! ,. . 
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Ths.t 

is, the 

-ul ~i -- 1 n· , o•··e~ i::l L·- .. .1..:;. - J. - ,; -. de:1s:..t:.e~ of attacl~ and co:'r~sponC.ingly hi.g~er 

1 0 •~ ~he "oll o ... , ""' - • _,~..~, t..·.... - - ''-.:.-o dis cuB sio~:._, 1·:e ':iill ccnside:-o fixed. 

,. .. terns of relatively h:!.,S!'-1 sur ... ;i V3. 'bili ty, Cue to hardening, ::1nd 

i·.;~··)t,ilc syste;:'ls of relatively lo,:: s1.lrv! v~bili ty l:l:en loca tzC. near 

s·..1~h :1o"oile syste:r:~ will be 

~ .. ·ob_~_1e!') ":::!,-.· • ...,_ie,,·?s ;~ ... su.,...o:·i-·,;::~;...·:1.:;.~..-.:., ~ ... -.. .~..,.,o ~·,=~-1 ..... ,.:: .... .;~:- o~"' -r .... .J~i""'-. ·•• _ ~ ..... _ _ _ .,i.::l ,. 1-V-..J ___ ~,...; ""'J '-'·"'"" ............. ·-~~- .......... .._., - -..L.----0 

sites that it c2.:1 emplcy. The expected. !'!~!!ber of r:tobil.: ~ssiles 

c. t. a given firing site is si!;lply the t~tal nu.=ber of mo";J12.e :nis-

siles d.iv:.d.'=d ·ay th-e tot=..l n'.l:.lber of pcss:.bl~ ~ir:!.-:1g sites for 

the mobile syst.em. 

incre<:.ses. ~·ihen mo:'e r~ss:!.les are aCde1 to th:.s S} .. stern more 

sites <:.lso prepe.:-ed. 

11. rr·he second t:rpe of :.1cbile sys te:n is ccnstr~i!:ed C~r t.he 

of ene~y aim:.ng pci!::.s for coverage of the ent:!.re area. As the 

area of the opera ti.:-n of the !7lobile ~ys ter:: inc:"'e~ses, its sur-. .ri va-

bili t.y correspor:di:-.t;l:r ~ .. ~ill gain. 

th.~ ..co!"lstrained '!l. ...... ~~ c;;.·--· ,, 
'" 

subclc.s3 of the 2 .. re=.-n~"cile syste:r:. is the li~e2.r-~obile syst.er:: •. 

u::cz..::.ss I?I2!) ~~ - :_,.) -



2/ 
12. If the r..u::;.be~ o~ 1nC.epende!1t- firi:1; p::>ints co·..Ud ~!cre.=.se 

\'iithout bot:..:.'""ld in the z··irst case_, the :r.c:,ile ::yste:n ·.-:ould Ce=o=-ue 

esse!'ltie.ll:.r LT1-:f1~l::e:'able s:L'l.ce the ene::-:.y c.ttc.ck would be i!lfi-

ni"cely dilutecl. sec.ot:..d ce..se, the arec: of operc.tion 

appr:Jaches i:-1fi!1i ty the enerr~y c. ttacl·: ~s cor·respondingly dU uted 

and t~e vulnerability of the r:1obi.le s:,=-stem reduced to .zero. 

13. L"1 each case ::1e:1tioned c.bove 1·1e ha. ve derived =-~ L-.,d-ez that 

pe~i ts conpe.:si~on of woOiJ.e vers:..ts fi:..:eC systen1s. 

'\':hicb is a function of tbe ntt-:-.:.ber cf e~e~.y r: .. iss:!.2.es to be used 

~o· ... .;-.:::. -:r ~~,..., .. u o..~..:...l. .... S.;Sv ..... , .. , 

expresses the price ratio (mobile to fixed) at ~·rhich it is L11d:!..f-

ferent "~·Jhich syste:1 is preferreC. If the ~obile syste~ ccsts 

~ore th~~ the i~dex ''"-Plies, then 'che preferred. 

The mobile syst.e:n is -:Jreferred if its cos~ is 

Thcs, in general the ccst ratio index that is 

the 

:-elD.ti ve to the fixed system that ·it is corr~pared against; The 

this inde;~ the more the wcbile s:rs:.e::t 

·If the index drops belc1·i the eA;)ec~ed c..ct.1.2l cost ratio for a 

pc.i:r- of s:rste::1s., then the. fixed c~-ste~ is prefe~reC.. In the 

figures follow, v~ious factcrs tt~t enter L~to cc:r.p~i-

sc!! of f'-1-·~ed versus rr~~b ile syste:ts ~e e:·:;;lici tly ill ust:-ated. 

noted :.r:2.t factors s~ch as yield c..nd c=:? of e!'le::.y ~ .. rec.po:J.s a~e 

~f the eneray !·182..~~!1 t~en :ec:>:r.es a let.he.l 
tile kl~l radius) ... 
"'"-'' ,·lO --·,_·_._~--~ r'.=.·· ~.-- ...... ~~.-~S .... ..,....:=\ .;..,..;-=-.,....e .... ..;c. ..... .L.. "i -""' .L..';.,.~":" ~-. .. ~ S.,...,'='C·-:..4 

- -· -..J .... t-- .... ---\..4.-!"" --'---.:. .... _.:, .... ~--.; co.-.... :·..;_ ._._ 

cie!:.tly f2..:- ~p2.rt t:1::;;; bot:; cc.~"1ot be C.est:---::ied b:r a 
suff'i-
c::-i ..,~, e --·· .. ~-

.:,T'\ ....... Or:.-:1.~ ·~ I! ell ~0 . ·~!- ............ _...... .... 

- 34 -
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.-

th;:::.- co:-;:~ ir..e 

bil:!..ty o:' 

~dcapo:-~s cr soft~ r.:.ob:!..lc -... :ec.pon~ e.!'"e locc:.:.ed ~t these poi:"~ts. 

, " 'T''-' "' h run E: • • ;, " --r. -·J- 1"'. ... ~... ..,_ this Append:.:·: derives eque_ti::·:1S for C.eter::.i-"1-

ing the inCe~ cost ratios as a f~,ction of tj~e ~oOi~e syste~~ 

ha:'~.:.ess o:"' f:....:·:ec. s:.rste:r:.., e.:1d ene:1y th;;;at. A ve~iety of special 

cases 2.::-'e p~ase!"'lted in th8 fig'l.::9 s belo-=.-:. 

Point-to-Point ~·1-;:)bile S:!s~ems 

15 .. Figures l to 3 she~·; the effect of che..":.ges i...'"'l the ratio 1 

of tot~l nobile ~issiles to total n~be~ of possible i~depe~dsnt 

f .::., ... ;..,-: 
.J..- --o poi:lts !.!1 all 

f'i =-~, .... ee fl ~ur•'i ---1 """-.... ...... -........ ·""...; i ; +-"':'-" --c.- o.J .... "_vc. ~- vlo.JC....J---v;; values are s~"!gle-shot s:.:..rvivabi.li-

ties. .4s the n~ber 

decreases a:.'1d ~·1e a:'~ led to si tu;:.t:!.ons ; n :-ini~h ~obile syste!";lS 

c.ppear more a11d more fc..vorable. This is_, of course·_, reason2.ble .. 

The upper cu:•ve, l·;be:::-e -y equc.J.s 0, applies to the case of a..'1 

in'r...tlner=.ble mobile syste!n. !..."11 this cc..se., beyond certai."l lc~·: 

the L~dex cost ratio quickly rises. It should 

be noted that the i."lvv.lnerable mo~ile SJ!'ste!:l_is prefe:-red to the 

fixed syste~ f'J:r all Soviet fo!"ce levels !Jeyond th'e L"".tersection 

cost !"'c..tio. This i~te~Sec tion, of c~:rcrse., occurs at diffe~e!rt 

the relc.tive cost of mobile/fixed ·,.;ea.po!:s. The vario~s poL~t-to-

po i:--.tt mobil~ syste::s J chc.rc.cterized by va.J.. ~es_of "Y greater 

than OJ e::-..:-:!:.."bit na.x~~a as :::.ar be seen i~ .the figures. ThusJ the 

At force 

levels of attacking weapons beyond the second i~te~secticn the 

fi;..:ed syste~. beco~es Ii1C.:-"e attrc..cti-:re. esti:-::a ted ratio is 

a!:Jo ve syste::: is the 

ene~y force level. 

.. : -:-'! 
- r- •• 
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In de;.: cost- ratio 3 

a ... ~.·~· .. s ;.,PC"'"':-' 0 "n".....,,....o ;:....,.~ ~f"'"'rC:. J..~-.;, .... _ ....,._, __ .......... __ -··...!. .0:..0...,1 __ for the fi~ed sys~em as 

17 "'1'>-: -"5° ;'< -·~c.s • .J- ...... -e:,·..J...a. -· 

I'i" .. obil e sys t.em, the fe~·;er the reqt:.i:-ed ::t.:::~be r of s·.:::o·v:L vors the 

the a ttackir_g rr~iss:..les pt:::' sur-vivo-:- ar:d hence 

rel=. ti ve to fixed '\·;sa pons. It is to be ncted, ho:·:ever, that if 

the rr."bile system.,. is tcruly -~ ~ •• •n•,_1 n""---· ~ '"'le tl--,c en"'""'' •·,·ill allocat-e no - - -- - - . . =- . ., - • -"'J . •. •. 

\':ea. pens to it" but ;-:.ill trar-.. sfer tt~ese l·ieapons to ether targets. 

18 ~~ ~,, 0~ L~~ 
• _ ..... --- - \...L .... discussion 1t is ass~rr.~d that a 

mobile -:;:eapon, if loca-ted at ~ :;>oi";;'t· '.·Jhe!'e the attaclcer aims_, !:s 

al~·1ays destroye·~. 

g~e.::.. ter th-:!!"",~. ze!"'" thz::, of ccurse, the cost ratio that can be 

tolerz.t.ed fo:-- the r::obile system rele.t.:!.ve to the system is 

l.;. a!"ld 5 illustrate the :na!"'.ner in 
• 

~.:'1:!.Ch this 

cost ratio is depenC.ent on the surv!· ...... ::oili ty of a mo=ile we=.po~ 

\•!he!'l the ~-·ee:;:on is located at one of the ene:.1y ai:n points. It !l'ZY 

influent:!..c.l in .... 
!...'"':.€ cost :ratio • T..'1e g:r-ea te:r' the sur71 v-

ability of the rr~obile ;-;~:.pen the hig..'-lez- the tole~ble cost :-at~o 

becor..es. 

19. -~- s~cond t:rpe of mobile syste:nJ the a:'ea (c!" linear) mobile 

p~esents ce~tain 
4-. .t..• • a spec l.·S ~r:a t; 

._ .... -...... 
Ci :"" .:' e :- f r c::-~ .... 

\..·..:1€ P9int-to-

point ~c~ile syste~. T::.e r~tio o~ let.!1,al -area·of the ene~y weapon 

to the ~~~:.1 area of operation of the mobile syste~ is a paramete~ . . 

T:-:.e cpti::t.::..l ener..:r t;:.ctic, in the abse:1ce cf 

is to a.tten;:;t to c:a~ket the ::.rea of opere.-

tion of tl:e mobil~ syst~::1. Since it is only the ratio of leth~l 
-----· 

area to to-tal a:-ea -;:.::=.t d.:ter:r~nes the c.cst :""a.t.!o, .:lr:l·:r th::..s ratio 

U!'·JCL.~· . .SSI?I~n 



FIGti?3S L; M8 5 

FIC:~?2S 

PIGlBE 8 

·~-"'--

A~Y:Jend.ix 11C 11 to 
-=-~1-Closu.re :rAn 

11S~G R.S::>ort ?Jo 50 

=---:::-:· 



~ 

" "' X 

u.. a. 
..!:) 

0 
::E 
~ 

c 
0 

0:: 

~ 

0 
u 
" ...Q 
0 
~ 

"' 0 
1-

~ 

'"C 

"' X 
L:... 

~ 
...0 

0 
::E 
~ 

0 
~ 

0 
0:: 
~ 

~ 

0 
u ., 
..!:) 
0 
~ 

" 0 
1-

•. 

ErFEC- Or- C'"~""c" ''' S r I r 1111 :i l, ._ ~ 1 ;1 m 

• 

7 
' 

5 
I 

. 

" ' 

4 
. I 

I 

' 

sf • 0.1 .,. • 0. 3 ' 

I 
• 

2 
I 

l Sm• 0.1 

~ ' i 
1 

~--
; Sm· 0 

I 
! 

. I 
I 
.0 5 .5 5.0 50 . 

A ' . M" ., I - d s · . M" "I ttoc!-ong !ss:,es t.xpecte · t.:iVIYing ISSI es FIGURE 4 

• 

7 
I 

6 I 

;; 

~ 

' 

! I 
' ' . .,. • 0. 3 I ~f . "'-~ 

I I 
• 

2 
I I 

I 
. Sm• 0.5 

....--. 
I I~ 

__,{"" Sm·O 
-~~ m -::so "-M .. -~:l...,..,; -;.....~-I 

.05 

. . . .. ==-~m·O.I -
.5 . 5.0 50 

Attocking Missiles/ Ex?-ectec Survivins; Missiles fiGURE • 

Sm • S~;~~;:~·;_SJL~iY Of V.C3JLE W£A?O.~ 

Aj A F:?.J~;C SiTE 

s t • 

.,. . 

FIGURES~ A 5 
A ~pco.•~!Y "r·• rn 
, 1 L ... ~... V 1 1J 

· f•·rr fH'UO;" -'~" n ........ v •. ~... ,., 

\'!SEG i\~P 1JRr !-~0. ~0 



c= "' . ·--· ot:.:.. 

" "' l~ , ...... --):J• 
v• 
t.•'l 

... : I 

r .... 
\.:"} 

" 

I' 
•, I 

.; ·I 
~ ; ' 'I . ' 

EFFECT OF INCREASING THE AREA OF OPERATION OF A MOBILE SYSTEM 

7 
~·-·---

6 I I v Fixed ~ilc Survivobility is 0.1 
100 Surviving Missiles Expected I v 

C> 
L/ A = Lethal orca of attacking weapons/ " 

'( "> 

0 ·.:: . q 
{J 

0: 

·-~ 
0 
u 
w 

-0 
u 
Q; :3 
0 ,_ 

2 

I 
:~-:.~~ 

-
10 

• 

orca of operation of mobile system & "' C5 
C> ,, 

' \"" 
"' 

,. 
\ .. 
l 

V L/A=o 

~ 
v----.,.:26, . -

~ rP 
1,4~/ 

........ ~ 
~~ .... ,.......,.....,_...-· 

-_···~.....--·-1· -
20 . 50 100 200 500 1,000 2,000 

• 

-' 

' 

•, 

., 

• 

5 000 ·' '1 "" ,. 


