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FOREWGRD

The model described in *‘his document is an extersion of one of
the Strategic Weapons Exchange Models (SWEM) which have been prograrmed
to aid in decision making concerning the procurement, deployment, #«nd
allocation of strategic weapons. As detailed furthrer in the Introduc-
tion, these models were documented in a recent series of documents by
the Research Analysis Corporation. The document provides the basic
information necessary to run the model, but is not intended to be used

independently of the other documentation of the SWEM models.

This model, SWEM Allocation Model, Version II, is an extension
of the allocation optimization mod=l to include defense installations
as targets. The model will be an aid in the decision making process
regarding the allocation optimization of offensive strategic nuclear
weapons against defense installations. It is useful in defining levels
of parity between the nuclear arsenals of two nation: and rovides the
optimum tradeoff between atterk of defense installations, weapon targets

(silos), and cities.

J. ROSS HEVERLY
Vice President
Technological Systems Group
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Chapter 1

INTRODUCTION

The model described in this document (SWEM Allocation Model -
Version II) is another member of the set of Strategic Weapons Exchange
Models (SWEM) which have been produced and documented by the Research
Analysis Corporation. This model is an extension of the SWEM Allocation
Model which was used in the SWEM Second Strike Model {Version IT) and
documented in the manual, A Planners Guide and Use;§/Programmer Manual
for Strategic Weapons Exchange (SWEM) Second Strike Model - Version II,
RAC-CR-42. The model user should also be familiar with the SWEM Alloca-

tion Model - Version I which is documented in the manual, The Strategic

Weapons Exzchange Models Users Manual, RAC-CR-14, and the general

description of the SWEM models which is contained in the document,
Strategic Weapons Exchange Model Planners Guide, RAC-CR-36. The model

uses the same nonlinear mathematical algorithm for solution, the
Sequential Unconstrained Minimization Technique (SUMT),as other SWEM
models. This algorithm is documented in the manual, A SWEM System[
Programmer's Guide to SUMT - Vers’on IV, RAC-CR-34. The present manual

is meant to serve as an annex to “he above documents and is not self-

contained.

This model extends the capability of the SWEM Allocation Model -
Version I in several ways. The major change is the inclusion of defense
installations as target classes. Th= model now gives optimal allocation
of offensive strategic weapons against city targets, weapon targets
(ICBM silos), and the defense installation of each of the city and weapon
targets. In addition, this new allocation model which was included in
the SWEM second strike model has several features which were not avail-
able in *%uc earlier version of the SWEM Allocation Model. These features

include:

1-1
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. More than a single type of each level of defensive weapon: area
missile defender, terminal missile defender, bomber interceptor
and SAM, can be input into the model.

. Options for the employmeat of defense against the attack can
span the range from a randomly committed defense to a
proportional defense which attacks incoming missiles on the
basis of damage capability. Thus a iange of defense effectiveness

can be investigated with the model.

. First strike offensive weapons are designated as countervalue
only or countervalue and counterforce. This feature reduces
the number of variables in the model and allows more

geographical areas or target classes to be included.

. Bombers are allocated optimally instead oi on the basis of

population.

This manual documents the model changes for the strategic analyst,
user, and programmer. The first section contains a description of model
characteristics, assumptions, and uses for the strategic analyst interested
in applying the mcdel to strategic problems. The mathematical formulation
of the model is also provided in App. A. The second section coutains for
the user a detailed descrippion of the model input, a sample force table
with all information needed to run the model, and a sample Fortran code
sheet containing the model input from the force table. Output from the
model for a series of six sample problems using the sample input data
is given in the fourth section.

For the programmer, a Fortran listing of the program that contains
extensive comment cexrds is provided in App. B, together with a partial
Fortran glossary which references the most important Fortran variables
with their courterpart in the mathematical notation in App. D.
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Chapter 2

4 MODEL CHARACTERISTICS, ASSUMPTIONS, AND USES

Two types of problems arise when considering attacks on defense

: installations. The problem of the offensive planner is to determine if
E defense installation should be attacked and if so, which inctallations
should be attacked and at what level in order to achieve his strategic
objectives. The second problem is for the defense planner who must
deploy defenses geographically and determine the level of defenders at
each installation in order to achieve his strategic objectives. This
model is designed to study some of the tradeoffs involved in decisions
of this type at the strategic rather than the tactical level.

The current scenario of the SWEM Allocation Model does not allow
for a direct attack by the first striker on the defensive installations
of the second striker. Such attack scenarios are feasible since an
attack on defense installations might result in more damage to value
targets. This additional damage 1s caused by the remaining attackers
which survive the degredated defenses.

The new model is an optimization model which considers the
optimal allocation of offensive strategic weapons in a two-strike
nuclear war ageinst city targets, weapon targets, and defense installa-
tiohs. Side one is assumed to have an inventory of different types of
offensive weapons which attack target classes of side two which can be
weapon classes such as ICBM silos, geographical city regions, or defense
installations of each of the weapon or target classes. Side two is then
assumed to strike back with all of his remaining weapons on side one cities.
Side one weapons can be optimally allocated against side two targets in
the model according to a range of criteria. The objective function of
the model involves the difference in value damage to the two nations
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ané. the first striker objective can range from maximing damge to side
two, to meximing the difference in damage, to minimizing his own
démage. Model output includes the damage to both nations, the optimal
set of allocations againit value targets and defense installations,
and many other detailed characteristics of the exchange.

The model takes into account two main effects of the attack on
defenses.

1. The attrition of defenders due to attack on their def nse
installaticn, thereby allowing more attackers through the
defenses. '

2. The missiles actually attacking the defense installation
are deleted from attack on other targets.

The new model feature allows the user to select up to four side
one weapon types which can attack specific types of defense installations
of side two. Thus a side one missile type can be chosen to attack side
two SAM buases prior to the attack on cities, or a side one missile can
be specified to attack hard site defense of ICBMs prior to an attack.
The model will determine if the attack on defense will achieve the
strategic objectives of side one and what the optimal level of attack
would be to achieve these cbjectives. The model will simultaneously
optimize attack on all types of defense installations for each city
class or weapon target and the attack on citles and weapons. The model
also can handle several different defense installations defending a
certain region as well as multiple defense installations of the same
type in the same region.

The attack on defense installations is formulated on an expected
value basis. Damage curves as a function of the level of attack for
each delense installation are calculated based on calculating the
probability that a singls missile will be reliable, penetrate the
defense, and hit the target for each level of attack. The number of
surviving defenders free to counteract the attack on values is just
the total original number at the defense installation times the
probability that a single missile will impact to dcstroy the targets.
Of course, the probability of impacting on target increases the
greater the level of attack on the defense installation. These damage

2-2
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curves are generated inside the program and then an analytic function
is fit in order to provide the main optimizaticn routine with the
defense damage curves.

The methodology for including attack on defense installation
contains the following limitations and assumptions.

1. Single type of offensive weapon can be targeted against a
glven type of defense installation. The model allows either missiles
or bombers tc attack any type of defense installation, but only a singl:
type of weapon can attack a given type of ianstallation.

2. The first impacting missile on the target defense installation
will destroy the defenders associated with that installation.

3. The geographical regions chosen are non-overlapping and must
be the same for each defense installation type.

L. The attack on defenses is one sided in that only the defenscs
of the second striker are subject to attack.

5. The solutions obtained by the model are not guaranteed to be
globally optimal because of the non-convex nature of the problem, thus
different standing points may have to be used to obtain the globally
optimal solution.

The first assumption is made to reduce the number of allocation
variables and does not represent a serious limitation. In general a
single type of weapon with high kill probability against a particular
defense installation will be chosen to attack. The second assumption
indicates that an impacting warhead will destroy either all defenders
or the command and control system necessary to target defenses. This
assunption is probably valid for all defenses except alrcraft with AWACS.
In this case the aircraft would simply not be input into the model as
being destroyable at the defense installation. The third assumption is
the most stringent in the current model. The geographical regions for
the model must be the same for each defense type. That is, for each
defense type the defense is assumed to operate over the same geographical
region. This will usually entall certain compromises with realism in
the choice cf geographic regions and footprints of the actual weapon
system. Attacks against only one type of defense installation, for
instance, airbases, can be realistically modeled. In general the com-

promise will be defense conservative since usually defense regions will
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be larger than they actually are. The damage and allocations that come
out of the model will generally be defense conservative.

The fourth assumption can be overcome to a certain extent ty a
series of runs where side one and side two are interchanged to model the
situation where both side cne and two attack defenses.

The fifth item is not a serious limitation of the model. It means
in certain instances, primarily for the cases vherc the damage difference
is being optimized, that more than a single run may have to be made to
insure a glcbally optimal solution. This is usually best done by running
different values of the K parameter, say .1, 1.0, 10 instead of only the
value of 1.

The model can be used to address either the problems of the
offensive planner planning an attack which can include attack on defenses
or the defensive planner who must deploy defenses so they are not
vulnerable to attack by the offense. Some of the tradeoffs which occur
in this type of analysis and which can be studlied with the model include:

1. The degree of defense dispersal and the number of defenders
at each insi.llation, i.e., the number of missile redars, airfields
necessary to mike the offense indifferent to whether he does or does not
attack the defense.

2. The proper balance of different types of defense, i.e., bomber
and missile defense, to defend value targets.

3. The type and proper level of allocation of strategic weapons
against defended target~ between the value target itself and the
defense installation.

In general these types of studies can be carried out with the model
by parametrically varying the folloving model parameters.

1. The area or region of delense effectiveness for defender types.

2. The number of defense installations for value targets and the
number of defenders at different installations.

3. The overall level of defense against different types of
threats.

One of the limitations of the SWEM models generally is a noninteger
weapon allocation to individuel silos. Thus less than a single missile

can be allocated to a single silo and cause damage. The damage to silos

2-k
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from an attack is accurate when survival prob;bilities are large enough
to cause at least one missilé allocated per silo. Howeveér with very .
small survivel protesbilities, less than one or one allocation will resulv
and the damege will be overestimated.. The curreht model limits gurvival
probabilities to be > .01 to partiall& overcime this problem.' Thus in
the calculation of Sij which is done in subroutine;READiN, if Sij comes
out to be less than .01, it is set to .01 + Sij. This value of .0l

could be adjusted so as to obtain at least one ‘on one allocation of

i
offensive missilies on silos.
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Chapter 3

MODEL INPUT

IﬁPU? DATA FOR THE ALLOCATION MODEL
1. First card - SUMT parameter card
¥ 2.. Next set of cards - Starting point cards
3. Next set of cards - Data for the allocation model

4. Last three cards - SUMT option and additional parameters

Details concerning the groups of cards wili be discussed in order. The
reader may find it convenient to examine the sample input data contained
on the coding sheets in conjunction with the discussion.

l. First card - SUMT parameter card

COLUMNS 01-12 12-24 25-36 37-L8 L49-60 61-64 A5-68 69-72
FORMAT : : E12.0 FE12.0 E12.0 EI2.0 E12.0 1k 1L 14
NAME OF INPUT EPSI RHOIN THETAO RATIO TMMAX MC NV MZ

SUGGESTED VALUE .01 .05 .00001 2.0 1800.

,where MC = the number of inequality cecnstraints

NV

the number of variables

MZ = O or blank

‘2. Next set of cards - Starting point cards
This set of data conteins [NV/6] + 1 cards. For the sample problem

NV = 87 and we have 15 cards. The starting point cards have the format

"6E12.0. By setting NUL = 1 (column 60) on the first card after the last

starting point card STARTB will select & feasible starting point, thus

enabling the user to free himself of this task. A set of [NV/6] +1

: blank cards may then be substituted for the starting point data.

3_ 1 RAC




For those prefering to select their own starting points, the
information is read in the following order: first the non defense allo-
cations are read in by columns i.e., x(i,1) (i = 1,...,II), x(i,J7J)
{i=14+1,...,II), rext the values of the first striker defense zllcca-
tion variables are read in by rows u(i,k) (k =1,..., D), u(II,k) (k =1, .
.eey D}. If D =0 then there are no allocations of side one weapons
against side two defenses.

3. Next set of cards - Lata for the allocaticn model

The input data for the allocation model is read in once per problem.
For convenience of reference the input data is discussed in the order it
is read in and by the type of data it is.

(3-1) Problem Size and Option Inputs

g I II M J JJ K L N D NDEFS IBl NUL NU3 NU4 (1st card)

Format

1315 2 D1 D2 (2nd card)
where c
I= to£al nunber of side 2 CF targets (ICRBMs)
II = total nomber of side 2 targets (ICBMs + Cities)

M = total number of side 2 weapon types (ICBMs, SLBM, Bombers)

J = total number of side 1 weapon types with CF and CV capability

=
o
1]

total number of side 1 weapon types

K = total number of side 2 defender types

'L = total number of side 1 geographic areas

N = total number of side 1 defender types

D = total number of side 2 defender types which can be attacked
NDEFS = side 2 defense allocation doctrine
= 1 is proportional

2 is uniform

= 3 the user must read in his own

3-2
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IBl = side one defense allccation coctrine

¢ =1 is proportional
2 is uniform
2 3 the reader must read in his own

NUL = If NUl = 1 a starting feasible point is calculated automatically,
otherwise the starting point is read in

NU3 = If NU3 =1 a printout c¢f the first strikers allocations occurs
for every point of the S'MT algorithm

NU4 = The total number of strategies (different ratios of k2/kl) to
be considered for a problem set

D1l - The maximum number of types of side 2 defensive weap.n types
which can be attacked by side one weapon type 1
0= Dl =k

D2 = The maximum number of types of side 2 defensive weapon types

which can be attacked by side one weapon tyve 2
0= D =2 DL+ D2 =<Land DL 2 D2

(3-2) Damage Curve Fit Parameters and Fractional Populations

( A(1),...,A(II-I) each line is orne card
O A(1),...,A(L)
1078.0 P(1)y...,P(II-I)
L B(1),...,B(L)
where
A; = fitting constants for side 2 populations (1 =1,...,II-1)
Kz = fitting constants for side 1 populations (g = 1,...,L)
P, = fraction of side 2 populations in ith area (i = 1,...,II-I)
_z = fraction of side 1 populations in gth area (g = 1,...,L)
(3-3) Side Two Offensive Systems and Single Shot Survival
Probabilities Against Side One Defensive Weapon Types
oo = w2m PSIm ZN2m TITLE2m First I side 2 offensive

m m
5E8.0,A8 weapon systems (weapons

in hard sites)

10F8.0 ?;n (n=1,...,N)

e e TR DNG S SLOBITID P ETII - = 5 g




] Format nor, w ZI'Em TITIE?m
g 4E8.0,A6 " Next M-I side 2 offensive

3 - weapon systems

| 10F8.0 { Pan (n=1,...,N) S

_ ’ where

E nm = total inventory of side 2 mth type offensive weapon

. ;ﬁ = force reliability of side 2 mth type offensive weapon

-,fem = warhead yield (MT) of side 2 mth type offensive weapon

I.) of base (or side 2 mth type offensive

I’SIm = hardness (P.S.
= l,ooo,I)

weapon (m

ZN2_ = number of warheads delivered by side 2 mth type offensive
weapon

s iu o

TI’I‘LEZm = name of side 2 mth type weapon

p__ = single shot survival probebility of side 2 mth type weapon

M0 engaged by side 1 nth type defender (n = 1,...,N)

(3-4) Side One Offensive Systems and Single Shot Survival
Probabilities Against Side Two Defensive Weapon Types

Format m, wl, CEP, FPP, ZNL, TITLEL, )
7E8.0,A8 J J J J J First J weapons
’ with both CV and
10F8.0 Z (k =1,...,K) CF capability
Next JJ-J

gzamgt;\e le ZN:LJ' TITLElJ weapons with

o CV capebility
10F8.0 [ P, (k =1,...,K) only

where

mj = total inventory of side 1 jth type offensive weapon
r, = force reliability of side 1 jth type offensive weapon

e, = number of independently targetable warheads per each side 1
J  attacker

le. = warhead yield per side 1 weapon type j
CEP’j = radius of circle (N. Mi) of error probability .5 for side 1

weapon type j (j = 1,..., J only)

FPP’j = number of cluster warheads for side 1 weapon type j (j = 1,...,J only)

37U
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ZNL. = number of warheads per side 1 weapon type j

J
TITLEl(j = name of each side 1 jth type weapon
Py = single shot survival probability of side 1 jth type attacker
J when engaged by side 2 kth type defender (k = 1,...,K)

(3-5) Side One Offensive Weapon Inventory Which Can Be Used For
Other Military Targets (i.e., held back from the first strike)

Format ;
1058.0 } vy (3 =1, 99)
where

uu, = number of each side 1 weapon assigned to other military targets
(j = l,ooc’JJ)

(3-6) Strategies to be Investigated for the Problem Set
(Ratio of (k2/k1) )

ig?gag { RAT(i) = ratio of k2/kl for case i, i =1,...,NUk

(3-7) Side One Reliable Defensive Weapons Iaventory For Each
Side One City Class ¢ (g = 1,L)

Format -
10F8.0 { dZn (n=1,...,N)
where
d = number of reliable side 1 defenders of side 1 gth target

! (g =1,.00,1)(n = 1,...,N)

(3-8) side Two Defensive Weapons Systems Force Reliability

Format
10%.0 [ I‘l'{ (k = l,cooK)
where

. ry = reliability of kth type side 2 defender (k = 1,...,K)

(3-9) Side Two Defensive Weapons Inventory for Side Two Weapons
Which Are Not Attacked by Side 1

Note: If D £ O there is nct an attack on side two defensive
weapons and all side two defensive weapons inventories
are read in at this point.

Format For each side two resource i (i =1,...,II)
10F8.0

d{i (k =D +1,...,K)

S @A




where

d/ = number of side 2 defensive weapon type k defending side 2

ik ith type resource
FOR ATTACK ON DEFENSES ONLY

(3-10) Side One Offensive Weapon Survival Probability Against
Side Two Base Defenders

Format =
10m 0 I S (K =1,...,0)

where

E is the survival probability of the side one offensive weapo:x
which attacks side two defenders of type k

(3-11) Detailed Side Two Defense Structure (for defenses which
can be attacked)

For each side two defensive weapon type k (k = 1,...,D)

(3-11-1)
Format Read for each side two resource type i (i =1,...,II)
(1315)
NBASE, IFIT, LLO, LI
where

NBASE = total number of defense installation of resource type i

IFIT = 1 if user wants to select points LLO and/or LLl over which
least squares curve fit will be made

LIO

starting point for curve fit (1 unless user overrides)

LIl

final point for curve fit (the last value for which the expected
number of surviving side 2 defenders is less than 1 unless
user overrides)

Note: If we chose to place no kth type defenders of a particular
resource i & blank card is inserted.

(3-11-2) Defense Installation Information (where applicable NBASE = 1)

For each defense installation associated with defensive weapon
type k and resource i

Read

Format HARD( 4) DCAP(g) ACAP( y,)} g=1,..., NBASE
(10F8.0) 1 card per each §

where

HARD( ) = the hardness (P.S.I.) of defense installation £

(MAC 3-6




DCAX( 2)

the number of defenders associated with defense installation g

ACAP( 2)

the number of defenders of defense installation ¢

4. Iast three cards - SUMT option and additional parameters

CARD 1* COLUMN 7 14 21 28 35 42 kg 56 63 70 77
Format
(1117) VALUE 3 1 2 1 2 1 1 (1 3 2 1
no
sensitivity)**

CARD 2 COLUMN O1 - 12 13 - 2h4
Format
(6E12.0) VALUE .01  .00001

CARD 3 COLUMN 7 1k
Format
(1117) VALUE 11

% See RAC-CR-34 ior discussion of SUMT (version L) options.
*¥* See section VILI of RAC-CR-14 for discussion of sensitivity.

3-T




e i 4"’!W

USER'S OPTIONS FOR THE ALIOCATION MODEL

The options available to the user can be classified as SUMT
ortions and model options. The SUMT options are discussed in KAC-CR-3k.
E Special SUMT option available for use with the model are discussed in
RAC-CR-1k Section VIII.
E The model cptions available to the user are as follows:
1. Option of attacking or not attacking side two defenses.
| 2. Option of selecting defense allocation doctrines for both sides.
3. Option of selecting strategies (objective) to be considered.
% L. Option of having program compute starting point.
,’ Explicit details on how to initiate these options are discussed
in the sections (3-1) and (3-6) of Input Data for the Allocation Model.

The choice of strategies is made by selecting the ratio I’,/Kl of

the parameters K;, K, in the objective function KlE - K28 as follows:

’ Objective
Ratio K2/Kl Function Strategy

0] B First striker minimized
damage to himself (CF
attack)

1 B-B First striker minimizes
difference in damage

> 107 -8 First striker maximizes

damage to side two cities
(cv attack)
These values of che ratio represent extreme points of interest
when developing "fish-tail" type curves. Ranges from .l to 100 should
be considered when sorting out local solutions particularly for the case

when ratio = 1 since the objective function is not glcbally strictly convex.
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SAMPLE INPUT DATA

Tebles 1, 2, 3, 4, and 5 contain the force table data necessary
for input into the model. Following these tables in Table 6 are
Fortrar coding sheets containing the correct data input for the mcdel
using the data in the force tables.
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Chapter b4

MODEL OUTPUT AND SAMPLE PROBLEM

The output for the allocation optimization mcdel can be clascified
as follows:

(1) Total damage to each side

(2) Sside one counterforce strike characteristics

(3) Side one countervalue strike characteristics

(4) side one counterdefense strike characteristics (when applicable)

(5) side two second strike characteristics

The output is fairly self-explanatory and reference to the output given in

next section is suggested.

TOTAL DAMAGE TO EACH SIDE
The damage summed over all population classes of each side is

printed--first side one, then side two.

SIDE ONE COUNTERFORCE STRIKE CHARACTERISTICS

The attack by each side cne counterforce missile type on each side
two ICBM type is characterized in the following fashion:

(a) Number of each side one missile allocated against each side
two ICBM.

(b) Number of each side one missile arriving over each side two
ICBM type.

(c) Number of warheads from each side one missile type arriving

over each side two ICBM type.




(d) Mumber of warheads from each side one missile type impacting
on each side two ICMB type.
(e) Number of werheads from each side one missile type impacting

on each ICBM silo.

(f) Survival probability of each side two ICBM attack by each

side one missile type.

SIDE ONE COUITERVALUE STRIKE CHARACTERISTICS

The attack by each side one countervalue weapon type on each side
two population class is characterized as follows:

(a) Number of each side one countervalue weapon allocated against
each side two population class.

(b) MNumber of each side one countervalue weapon arriving over
each side two population class.

(¢) Number of each side one countervalue weapon impacting on
each side two population class.

(d) Number of 1 MT equivalents from each side one countervalue

weapon impacting on each side two population class.

SIDE ONE COUNTERDEFENSE STRIKE CHARACTERISTICS

When the option of attacking side two's cefenses is used the
following information is provided:

(a) Total number of side one weapons allocated against each side
two defender type by resource defended.

(b) Total number of side one weapons arviving over each side two
defender type by resource defended.

(¢) Original number of side two defenders of each type before
side one's attack.

(d) Mumber of side two defenders of each type one by resource

defended surviving side one's attack.

@ e
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SIDE TWO SECOND STRIKE CHARACTERISTICS | '

The second strike by side two againstzside one's ?opulafion
classes is characterized as follows: |

(a) Number of side two offensive weapons of each type before ‘
side one's counterforce'strike. |

(b) MNumber of side two offensive weapons of each type surviving

side one's counterforce strike.

(¢) MNumber of side two offensive weapons of each type afriving
over side one's population classes.

(d) Number of side two offensive weapons of each Eype‘impacting
on each of side one's population classes. |

(e) Number of 1 MT equivalents delivered byleach side tw0‘wea§on

type on each of side one's population classes.

SAMPLE PROBLEMS
The ‘following set of problems is:presented both as illustfative_

of the model capability and to.familiarize the users wi%h the medel output.

N I
The nuclear arsenal and level of defense for two nations is given.

The problem is to derive the optimal set of allocations and the resultant
damages in a two-strike nuclear ‘war under varlous scenarios. in particu-
lar, a comparison is to be made of the dlfferent damages and allocations
under two sets of assumptions:

a. side one (first strike) is allowed to attack and destroy the
defenses of side two.

b. side one is not allowed to attack and destroy the‘defenses
of side two. ! :
Scenario: '

A two strike war is assumed with side one attacking side two with
a specified portion of his'input arsenal, and side two striking back
with all surviving weapons. The target structure of side two is dlvided

into six different classes of targets: three city classes and three ICBM

ll»'3 | !
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weapon classes. The city classes are aggregated geographically into an

'Eastefn, Midwestern, and Western region with the division roughly along

. the 85 and 105 axes. The three weapon targets are hardened ICBM silos.

The defense of each target is assumed independent of other targets -- nc

' overlap. The level of defense of target class is given below.

1
1

Level of Level of

missile No. of missile bomber No. of bomber
Target class defense defense sites defense defense sites
ICBM3 © 62l 2 0
ICRM2 408 2 d
ICEML 22 2 0
East 958 7 550 4
Midwest - 1035 13 600 b4
West ' 370 3 425 4

For the first set of cases run, side one has the option of attacking
the defensive sites of each target class before attacking the target in
each case, or of directly attacking the targets without first attacking
the defenses. If the defenses are attacked, he must pay the price of
the number.of missiles required to destroy the defenses. On the other
hand, if the defenses are not destroyed, part of his force is attrited by
the defense. For the second set of cases run, no attack on defense was
allowed.

‘ Fér each option, three different cases have been run corresponding
to an attack:by side one maximizing damage on the cities of side two
(countervalue), an attack which would minimize the damage to side one
(counterforce), and an attack which minimized the difference in damage
between the two nations,

- The entire input arsenal and characteristics are given first, then
the curve fits for attack on defences, and finally the output for the

six cases in the following order:

Attack on defenses option Objective
Yes Max damage side two
Yes Min damsze side one

Yes Max difference in damage
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No
No
No

Max damage side two
Min damage side one

Max difference in damage

In the output to the cases, the following numbering scheme is given

to the targets and defender types.

Target class
1l

NN FWw

Defender number

l 5

2
3
L

Side two resource
ICEM3

ICEM2

ICBM1

City class (East)
City class (Midwest)
City class (West)

Defender type

Anti-missile

Anti-missile
Anti-bomber
Anti-bomber

RAC
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