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Abstract

Knowing the characteristic of battle duration is important for commanders and
logicians in the analysis of combat realization. Analytic solutions for mean and
standard deviation can be found in small sized battles. Stochastic combat simulation
model is utilized to study a probabilistic behavior of the combat duration. Output data
is fitted to a certain probability distribution and some moments such as skewness
and kurtosis are investigated. Fire allocation strategies, reselect options, interfiring
time random variables, and kill rates are considered to investigate how they affect

the battle termination time.
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<E 1> AEHoR #¥AE, a,=b,=12, a;= b;=0,u, = 1.0, up=1.50, p,= .50,
pp= .50, Reselect On both sides, WAMIZIZHA : Lognormal X, w42

Side A: RS & Side B: EP,y;, (Sk : skewness , ¥ : kurtosis , S4 ) - 2R

GENERAL STOCHASTIC INTER-FIRING MODEL
INTISE]%}EFIRJ]\IG AIME DISTRIBUTION

NORMAL, = 11258
SIDE B | LOGNORMAL, = 36474
RESELECT OPTION SIDE A: ON & SIDE B : ON
NUMBER OF MONTE CARLO TRIALS (n) = 1000
(@, bo) (Basp) (04,05  (py,pp) killrate  (ag b))
SIDE A: 12 1.0000 11258 500 500 0
SIDE B 12 1.5000 36474 500 333 0
TIME  AMEAN ASDEV  BMEAN BSDEV
300 12.000 000 11.999 032
600 11911 30 11547 639
900 11.306 823 9915 1239
1.200 10338 1147 8734 143
1.500 953 1285 7900 1589
1.800 8873 1401 6963 1758
2.100 83H 1527 6.152 1840
2.400 7787 1715 5441 194
2.700 7306 1343 4751 1997
3.000 6907 1976 4158 2045

MEAN BATTLE COMPLETION TIME, E[TD] = 55595 Sy = 16750

Sk 894 v = 10893

FRACTION OF BATTLES SIDE "A" WON = 8110
FRACTION OF BATTLES SIDE "B” WON = 890
El# OF SURVIVORS] FOR SIDE "A" = 48% S 4 = 31593

Sg= -185 v =-1042
El# OF SURVIVORS] FOR SIDE "B" = 84% Sp = 20160
Sk = 24707 vy = 53812
E[# OF SURVIVORS] GIVEN "A” WON = 59667 S4= 23607
E[# OF SURVIVORS] GIVEN "B" WON = 44921 Sp= 22682

INITIAL, RANDOM SEED = 1211072587
FINAL RANDOM NUMBER = 688927014

Fire Strategy for Side A is [RANDOM SELECTION, RS]
Fire Strategy for Side B is (EVENLY DISTRIBUTED POWER, FP, ;]

# Of Subgroups for Side A = 4
# Of Combatants in Each Subgroup for Side A = 3
# Of Subgroups for Side B = 4
# Of Combatants in Each Subgroup for Side B = 3
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a,=b,=12, a;=b;= 0,4 =1.0, up=1.50, p,= .50, pp= .50, Reselect On,

ukALALZEZEA ¢ Exponential, Erlang-2, Lognormal ¥ X,

g HAZ RS) . RSvsRS, RSvsCP, RSusEP,x; .
Exponential
AvsB RS vs RS RS vs CP RS vs EPyx3
E[ Tp] 2.8300 2.8377 2.8078
S(Tp) 1.2932 1.3766 1.3846
Sk 1.3318 1.6639 1.2699
¥ 2.4241 42125 1.7077
fr.(D Pearson Type 6 Johnson SB Johnson SU
P(DB) 0.1950 0.2040 0.2130
Erlang-2
E[ Ty 35067 31516 40732
S(Tp) 1.3147 1.0438 1.5211
Sk 1.4559 15782 1.3493
y 2.8283 41336 3.2335
fT €5 Pearson Type 5 Pearson Type 5 Pearson Type 6
P(DB) 0.1200 0.0090 0.1860
Lognormal
E[ Tyl 40564 3.3686 55595
S(Tp) 12177 06204 1.6750
Sk 1.8846 04317 0.8964
y 6.6996 0.0418 1.0893
fr 6 Johnson SU Random Walk Inverse Gaussian
P(“B) 0.0700 0.0000 0.1890
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uAMALZF7EE ¢ Exponential, Erlang-2, Lognormal ¥,
S ERYBZ RS) : RSvsRS CPusRS, EP x,vsRS

Exponential

vs B RS vs RS CP vs RS EP4x3 vs RS
E[T)p) 28300 29805 28075
S(Tp) 12032 1.36% 1.3385
Sk 1.3319 1.39% 1.6545
y 2.4241 2.7645 40254

fr (» Pearson Type 6 Johnson SB Johnson SU
P(A) 0.8050 0.8170 0.8230

Erlang-2

E[ T)p] 35067 50455 33574
S(Tp) 13147 15318 1.3978
Sk 1.4559 0.9841 1.6642
28288 15259 3.3907

earson l1lype earson lype earson lype

£rld Pearson Type 5 Pearson Type 5 Pearson Type 5
o 0.8800 06140 09190
P(A)
Lognormal

E[T)p) 40564 62831 37105
S(Tp) 1.2177 1.7759 1.0983
Sk 1.8846 0.8947 1.6974
6.699 0.6942 45627

ny( ) Johnson SU Random Walk Johnson SU
P(DA) 09300 0.0800 09730
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<E 4> B F A HFEKl rate, 9] Fel M2 ARANT &

a,=b,

pp= .50, Reselect On, ZAMA}IIZHE

=12,

/“"B: 150,

: Exponential, Erlang-2, Lognormal X,

A B2 A A (BZ RS) : RSuvsRS, CPusRS, EP x;vsRS .
Exponential
RS vs RS CP vs RS EP;x; vs RS
i, =1.0[p,=1.4u, = .90, =1.0u, =1.0[p, = 900}, =10, =1.0]p, = 909
py = .50p, = .55 py = .50 |p, = .50p, = .55 p, = .50 dp, = .50 | p, = .55 | p, = .50
E[Tp] | 2s300 | 26101 | 25658 | 29306 | 25388 | 25804 | 28075 | 24642 | 24019
S(Tp) 12032 | 1.1791 | 1.1862 | 1.36% | 11565 | 12200 | 1.3385 | 1.1817 | 1.153
Sk 13319 | 14574 | 14752 § 13995 | 15584 | 18433 [ 16545 | 16491 | 1.68%0
’ 24241 | 34468 | 36740 {27649 | 33445 | 62314 | 40254 | 41800 | 4.4478
P(A) 0.8250 | 08630 | 0.8460 ] 0.8170 | 0.8610 | 08340 | 08230 | 08540 | 0.8570
Erlang-2
E[Tpl | 35067 | 31133 | 31043 {5045 | 47380 | 46146 | 33574 | 29504 | 2851
S(Tp) 13147 | 1.1609 | 11712 [ 15318 | 14241 | 13650 | 1.3978 | 11736 | 1.102%
Sk 14159 | 14472 | 15058 | 09841 | 09805 | 1.1327 | 16642 | 17109 | 16067
y 2.8288 | 30760 | 37412 | 15256 | 1.3797 | 19378 | 33907 | 42511 | 36410
P(A) 08300 | 09150 | 09150 ] 06140 | 07000 | 07390 § 09190 | 09440 | 0.95%
Lognormal
E[Tp] | aos64 | 3643 | 34231 | 62831 | 63011 | 65807 | 37105 | 28108 | 26200
S(Tp) 12177 | 10493 | 09506 | 17759 | 17583 | 16203 | 1.0983 | 08929 | 0.76%
Sk 1.8846 | 15619 | 15337 | 08947 | 0.7783 | 04990 | 16974 | 31579 | 2669
y 66996 | 39828 | 41271 06342 | 02969 | 01055 | 45527 | 207535 | 166497
PCA) 09300 | 09710 | 09720 ] 0.0800 | 0.1160 | 02370 |} 09730 | 09940 | 0999
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