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. T 2 [
& & 7] (&E)
2 4 6 2 4 6 2 4 6
3 450 390 420 480 420 450 480 450 450
% 4 390 390 360 390 390 390 480 450 390
F 5 360 330 330 390 330 330 390 360 330
X 6 330 330 300 330 330 330 360 330 330
(=) 7 300 300 270 300 300 270 360 300 270
*9507 8 270 270 270 300 270 270 330 270 270
9 270 240 240 270 240 240 270 240 240
3 510 420 360 480 450 450 510 450 450
2 4 450 390 360 450 420 390 510 390 390
T 5 450 390 360 450 390 360 450 420 390
X 6 360 360 300 360 360 330 420 390 330
(=) 7 360 330 300 360 330 300 390 360 300
*5007, 8 360 270 300 360 300 300 390 330 300
9 300 270 270 360 300 270 360 300 270
3 510 420 390 480 450 390 510 450 480
2 4 480 420 390 480 450 390 510 510 420
T 5 450 390 360 450 450 390 450 510 390
X 6 360 360 330 390 360 360 480 390 360
(=) 7 360 300 300 390 360 330 480 360 330
*750, 8 330 300 300 360 360 300 360 360 330
9 330 300 300 360 360 300 360 360 330
3 780 720 360 780 720 690 810 720 690
7 4 720 720 360 720 720 390 720 720 390
T 5 690 390 360 690 450 390 690 690 420
Xz 6 420 390 330 450 390 360 690 540 360
(o) 7 450 360 300 450 390 330 510 390 330
*100% | 8 450 330 330 390 390 330 450 390 330
9 300 300 240 360 330 240 360 330 240
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(3 4-3] AlEdolAd Ayt @ 2 4~ QH]§
L IR
o g x (Zd)
5w 1 |\ 2 | 3
g ¥ 7 (&E)
2 4 6 2 4 6 2 4 6
3 1,011 | 1,266 | 1,525 || 1,214 | 1,463 | 1,728 | 1,424 | 1,665 | 1,901
% 4 | 1,189 | 1,448 | 1,697 | 1,386 | 1,645 | 1,897 | 1,606 | 1,847 | 2,070
T 5 1,364 | 1,619 | 1,875 || 1,568 | 1,810 | 2,066 | 1,765 | 1,997 | 2,239
£ 6 1,544 | 1,800 | 2,046 || 1,734 | 1,990 | 2,246 | 1,926 | 2,176 | 2,419
(Zd) 7 L717 | 1,972 | 2,219 || 1,902 | 2,157 | 2,398 | 2,106 | 2,336 | 2,566
*950 8 1,890 | 2,145 | 2,400 || 2,082 | 2,324 | 2,579 | 2,286 | 2,504 | 2,747
9 || 2,070 | 2,323 | 2,577 || 2,249 | 2,502 | 2,757 | 2,428 | 2,682 | 2,924
3 1,027 | 1,270 | 1,517 || 1,222 | 1,480 | 1,739 | 1,439 | 1,682 | 1,929
2 4 | 1,200 | 1,450 | 1,699 || 1,403 | 1,649 | 1,905 | 1,620 | 1,844 | 2,095
T 5 1,381 | 1,631 | 1,878 || 1,583 | 1,828 | 2,069 | 1,786 | 2,021 | 2,275
X 6 1,546 | 1,801 | 2,048 || 1,736 | 1,994 | 2,248 | 1,941 | 2,199 | 2,438
(Z) 7 1,726 | 1,982 | 2,227 || 1,916 | 2,172 | 2,412 | 2,120 | 2,365 | 2,597
*509, 8 || 1,905 | 2,145 | 2,409 || 2,096 | 2,339 | 2,594 || 2,306 | 2,543 | 2,779
9 | 2077 | 2,325 | 2,580 || 2,276 | 2,519 | 2,759 | 2,467 | 2,704 | 2,938
3 1,026 | 1,270 | 1,521 || 1,222 | 1,480 | 1,721 | 1,437 | 1,677 | 1,917
A 4 | 1,200 | 1,445 | 1,702 || 1,404 | 1,648 | 1,896 | 1,619 | 1,865 | 2,095
T 5 || 1,380 | 1,629 | 1,881 || 1,583 | 1,835 | 2,081 || 1,786 | 2,039 | 2,271
x 6 1,546 | 1,803 | 2,058 || 1,749 | 1,993 | 2,251 | 1,967 | 2,193 | 2,442
(Zd) 7 1,725 | 1,972 | 2,229 || 1,924 | 2,174 | 2,429 | 2,141 | 2,364 | 2,614
*7509, 8 1,904 | 2,153 | 2,409 || 2,096 | 2,355 | 2,594 || 2,287 | 2,545 | 2,773
9 || 2,077 | 2,333 | 2,577 || 2,276 | 2,532 | 2,756 || 2,467 | 2,717 | 2,930
3 1,017 | 1,268 | 1,517 | 1,231 | 1,464 | 1,721 | 1,441 | 1,676 | 1,913
A 4 | 1,196 | 1,448 | 1,697 | 1,410 | 1,644 | 1,893 | 1,613 | 1,857 | 2,084
T 5 1,373 | 1,624 | 1,880 || 1,583 | 1,822 | 2,072 | 1,793 | 2,030 | 2,272
e 6 1,548 | 1,805 | 2,058 || 1,750 | 2,002 | 2,250 | 1,974 | 2,200 | 2,442
(Zd) 7 1,734 | 1,981 | 2,229 || 1,930 | 2,174 | 2,429 | 2,133 | 2,365 | 2,614
*100% 8 1,915 | 2,160 | 2,409 || 2,096 | 2,347 | 2,594 | 2,287 | 2,544 | 2,773
9 || 2,077 | 2,332 | 2,577 || 2,275 | 2,525 | 2,756 || 2,460 | 2,710 | 2,930
X AQug = % (3 %, x ZH 274, + (A F 25, x @ ek},
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(& 4-6] ZRHBAAN 21 T 2F¢E 28418

SRR
o E g (R
. 1 |\ 2 3
F & 7l (&E)
2 | 4 6] 2] 4] 6] 2] 47]cs

3 | Lo11 | 1,266 | 1,525 | 1,214 | 1463 | 1,728 | 1,424 | 1,665 | 1,901
A1 4 | 1,189 | 1,448 | 1,697 | 1,386 | 1,645 | 1,897 | 1,606 | 1,847 | 2,070
F | 5 [ 1364] 1,619 | 1,875 | 1,568 | 1,810 | 2,066 | 1,765 | 1,997 | 2,239
= | 6 | 1544 ] 1,800 | 2,046 | 1,734 | 1,990 | 2,246 | 1,926 | 2,176 | 2,419
@y | 7 | 1717 | 1972 | 2219 | 1902 | 2,157 | 2,398 | 2,106 | 2,336 | 2,566
*o5% | 8 | 1,890 | 2,145 | 2,400 | 2,082 | 2,324 | 2,579 | 2,286 | 2,504 | 2,747
9 | 2070|2323 | 2577 | 2,049 | 2,502 [ 2,757 | 2,428 | 2,682 | 2,924
3 [ 1027 [ 1,270 | 1,517 | 1,222 | 1,480 | 1,739 | 1,439 | 1,682 | 1,929
A1 4 ] 1,200 [ 1,450 | 1,699 | 1,403 | 1,649 | 1905 | 1,620 | 1,844 | 2,095
F | 5 1381 ] 1,631 1,878 | 1,583 | 1,828 | 2,069 | 1,786 | 2,021 | 2,275
E | 6 | 1546 | 1,801 | 2,048 | 1,736 | 1,994 | 2,248 | 1941 | 2,199 | 2,438
o) | 7 | 1726 | 1,982 | 2227 | 1,916 | 2,172 | 2,412 | 2,120 | 2,365 | 2,597
*s0% | 8 | 1905 | 2,145 | 2,400 | 2,096 | 2,339 | 2,594 | 2,306 | 2,543 | 2,779
9 2077 ] 2325 2,580 | 2,276 | 2,519 | 2,759 | 2,467 | 2,704 | 2,938
3 | 1026 | 1,270 | 1,521 | 1,222 | 1,480 | 1,721 | 1,437 | 1,677 | 1,917
A1 4 ] 1,200 [ 1,445 | 1,702 | 1,404 | 1,648 | 1,896 | 1,619 | 1,865 | 2,095
F | 5 | 1380 ] 1,629 | 1,881 | 1,583 | 1,835 | 2,081 | 1,786 | 2,039 | 2,271
= | 6 | 1546 | 1,803 [ 2,058 | 1,749 | 1,993 | 2,251 | 1967 | 2,193 | 2,442
e | 7 | 1725 | 1972 | 2229 | 1,924 | 2,174 | 2,429 | 2,141 | 2,364 | 2,614
*75% | 8 | 1,904 | 2,153 | 2,409 | 2,096 | 2,355 | 2,504 | 2,287 | 2,545 | 2,773
9 | 20772333 | 2577 | 2,276 | 2,532 | 2,756 | 2467 | 2,717 | 2,930
3 | 1,017 [ 1,268 | 1517 | 1,231 [ 1,464 [ 1,721 | 1,441 | 1,676 | 1913
AL 4 | 1,19 | 1,48 | 1,697 | 1,410 | 1,644 | 1893 | 1,613 | 1,857 | 2,084
F | 5 | 1373 ] 1,604 | 1,880 | 1,583 | 1822 | 2,072 | 1,793 | 2,030 | 2,272
= | 6 | 1,548 [ 1,805 | 2,058 | 1,750 | 2,002 | 2,250 | 1974 | 2,200 | 2,442
) | 7 | 1734 1,981 | 2229 | 1,930 | 2,174 | 2,429 | 2,133 | 2,365 | 2,614
*100% | 8 | 1915 | 2,160 | 2,409 | 2,096 | 2,347 | 2,594 | 2,287 | 2,544 | 2,773
9 | 2077 ] 2332 | 2577 | 2,275 | 2,525 | 2,756 | 2,460 | 2,710 | 2,930
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2 4 1,172 | 1,429 | 1,685 | 1,357 | 1,614 | 1,870 | 1,556 | 1,799 | 2,055
T 5 1,353 | 1,610 | 1,854 | 1,538 | 1,795 | 2,033 || 1,723 | 1,980 | 2,215
ix 6 1,526 | 1,780 | 2,034 | 1,705 | 1,959 | 2,213 | 1,884 | 2,138 | 2,392
(=) 7 1,698 | 1,952 | 2,206 | 1,872 | 2,126 | 2,379 || 2,064 | 2,299 | 2,552
*5)0, 8 1,877 | 2,130 | 2,383 | 2,051 | 2,304 | 2,556 || 2,224 | 2,477 | 2,729
9 2,057 | 2,310 | 2,563 || 2,231 | 2,484 | 2,736 | 2,404 | 2,657 | 2,909
3 1,001 | 1,257 | 1,505 || 1,191 | 1,447 | 1,689 | 1,376 | 1,632 | 1,875
7 4 1,180 | 1,429 | 1,686 | 1,371 | 1,614 | 1,871 || 1,556 | 1,799 | 2,056
= 5 1,353 | 1,610 | 1,853 || 1,538 | 1,794 | 2,032 | 1,723 | 1,979 | 2,214
X 6 1,526 | 1,780 | 2,031 | 1,705 | 1,959 | 2,210 || 1,884 | 2,138 | 2,392
(EZ0) 7 1,698 | 1,952 | 2,206 | 1,872 | 2,126 | 2,379 || 2,064 | 2,299 | 2,552
*750, 8 1,877 | 2,130 | 2,383 | 2,051 | 2,304 | 2,556 || 2,224 | 2,477 | 2,729
9 2,057 | 2,310 | 2,563 | 2,231 | 2,484 | 2,736 | 2,404 | 2,657 | 2,909
3 1,000 | 1,256 | 1,505 | 1,191 | 1,441 | 1,689 || 1,376 | 1,634 | 1,875
2 4 1,181 | 1,479 | 1,686 | 1,366 | 1,614 | 1,871 | 1,557 | 1,799 | 2,056
T 5 1,353 | 1,609 | 1,854 | 1,538 | 1,794 | 2,033 | 1,730 | 1,973 | 2,221
T 6 1,533 | 1,780 | 2,032 | 1,718 | 1,959 | 2,211 | 1,897 | 2,138 | 2,392
(Zd) 7 1,698 | 1,952 | 2,206 | 1,872 | 2,125 | 2,379 || 2,064 | 2,319 | 2,552
*100% 8 1,877 | 2,130 | 2,383 | 2,051 | 2,304 | 2,556 || 2,224 | 2,477 | 2,729
9 2,057 | 2,310 | 2,563 || 2,231 | 2,484 | 2,736 | 2,404 | 2,657 | 2,909
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ABSTRACT

A Study on the Cost Effectiveness Analysis Model

for the Optimized Combination of Joint Weapons System

— Focused on the Counter—fire Operation at the Outset of War —

Y00, Choong—keun

Major in Information Engineering
Dept. of Industrial Engineering
The Graduate School

Hansung University

North Korea initiated the sinking of ROK Navy Ship Cheon—An and
shelling at the YonPyung—Do Island. Amidst the opposition of the
international society. North Korea conducted a nuclear test and increased the
level of provocation. North Korea is adding fuel to its provocation by
making statements to turn Seoul into the “Sea of Fire.,” In response. the
ROK armed forces is acquiring necessary weapons systems for each service in
order to destroy or neutralize North Korean long range artillery in the
counter—fire operations at the outset of war.

However. each service including the Army. Navy. and Air Force. is
acquiring its weapons system without considering jointness of weapons

system. This leads to not only redundancy in investment but also enormous
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waste in the defense budget. Especially since 2011. the defense budget. in
comparison to national budget. has been gradually decreasing. Whereas there
is strong demand to increase the defense budget in response to North Korean
strategic weapons such as nuclear weapons and missiles. Thus. it is
imperative to come up with the optimized combination of joint weapons
system in order to guarantee there will be no unused weapons systems.

To accomplish this end. the thesis first defined the jointness. then explained
capability—based forces planning. counter—fire operation system. conceptual
modeling. ROE and sensitivity analysis. Based on these background. this
thesis developed a scenario for a counter—fire operation system. and made its
cost—effectiveness analysis model. Finally. this thesis ran the simulation and
analyzed its result to derive the optimized combination of joint weapons
system. which shows the least cost while satisfying the objective of
counter—fire operation system.

Additionally. through the sensitivity analysis of the outcome of the
simulation. this thesis presented the impact of the change in volume for each
category of weapons system on cost—effectiveness analysis.

However. when the “Optimized Combination” exceeds the incumbent
capability of the ROK military. additional weapons system should be
acquired. In general. a weapons system with destructive power is not only
very expensive but also requires a great amount of time for acquisition.

Thus. by considering impacts of other factors such as detection systems
and ammunition capabilities that require shorter acquisition time. this thesis
also showed how the “optimized combination” changes.

In conclusion. this thesis has great significance because it presented the first
cost effectiveness analysis model that considered joint weapons system while
satisfying the objective of counter—fire operation system. Additionally. it
linked the joint weapons system combinations with the required cost. This

will add immeasurably to an efficient usage of the defense budget.
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Meanwhile. securing necessary military resources limitation. actual weapons
system operations data served as limitations.

As future work. this study will develop more accurate counter—fire
operation scenario and then simulate it by considering various parameters
such as geography. weather. damage ratio. in order to enhance the reliability

of counter—fire operation system simulation.
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