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A Study on Effectiveness Analysis of K2 system with Weapon’s unit cost

Byungki Jung*

This paper analyses the effectiveness of Kill Chain (KC) and Korea Air and Missile Defense (KAMD), also
known as the K2 systems, using monte carlo simulation. It is assumed that the K2 systems are consisted with
unitary KC and multi-layered (upper-tier and lower-tier) KAMD. And each system has two or three arbitrary
weapon systems and its combination makes 12 scenarios. Measures of effectiveness (MOE) of the K2 systems
were defined as ratio of eliminated ballistic missiles from total threats. And total cost was calculated by number
of weapon launched and its unit cost. MOE and total cost of the K2 systems were estimated using monte carlo
simulation with a thousand iteration for each scenario. Cost-effectiveness analysis was performed and the best
candidate was selected using fixed effectiveness approach. As a result, the performances of KC are prime factor
that affects both effectiveness and total cost of the K2 systems. It is also, acquired proper level of lower-tier
KAMD to achieve desired defense effectiveness. For future work, it needs to be performed cost-effectiveness
analysis based on practical specification and life cycle cost of weapon systems.

Key words : Effectiveness Analysis, M&S, Kill Chain, Korea Air and Missile Defense (KAMD), Monte Carlo

2 o

B o F7AAY 98-S eid K2KCS KAMD) AAJ) Fae 44514, Tl KCoh (3% o
%) KAMDE 7VslaL, 2t Aol loje] 21aAS Agste] Zi7ko] zitol whet & 1279] Albeles 2H4gsial
AhEs A4 SEnAe 9 4 o] 2w Senll o] va golsiglon], ne- wjE Ao e
Sollgon Atelgich K2 A7) Arhee} 28 BeAlER ABdolAS 10004 vHEslel et 217t
Auelog etoz slof vl g TIEAS ANST, ETANS Agste] 24 tieke AR A7 Az KC
selo] K2 AAe] Wl flel $u188 Agels 1Y R Raglon, 44 420 AZMAAS 230k apEE
ol NS R 4 A BISIAT B ATl QA T A 7N 8-S el ulg) vk
Ho| ol2Ari & BAAR) B4o] 75 Aol

o
F90o] : AN, 7 M&S, AR, =3 natd WolA|A, B2HIFER AlEdlelA

oy

1. AE: dit=A KC)z} ujA}d Hloj(Air and Missile Defense)2] 7d-S
HPAAIZTE GA] Bl At olRtadte] AAE

2 19919 AxAdS Fal ZAQIKill Chain, (Scud) WAt &4 ol A=, A 717 F
% 88719) A7 vlxjalo] WAfEYr) oelaEe T

Received: 26 January 2017, Revised: 22 May 2017, Ao} o]F-4] HhAl(Transporter Erector Launcher,

Accepted: 22 May 2017 TEL)E &7 AMShe] mAldS AL, £3] TEL
+ Cormresponding Author: Byungki Jung

o Aaxnoz a5k o HRAL oK o|E=3F
E-mail: byungki.jung.58@gmail.com ‘j HeHew H ‘;o]:"‘q: EEL“ A AAE ol =
Defense Science Dept., KNDU, Seoul, Korea = Qo] A o] & Alhsh= Ao] - of 1, 7|9kA|

Hee HMes 20174 6Y



a7

golsl7] wjZo|ck

]‘IH u]:,l-o] TELT} 22 “AJ5HY] 7JT} F2)(Time-sensitive
target)’ S T5l7] ) WA Ado] @Ajel KCol
o KCE 37K AIZlo] 38 248 maHoz 37
7] 9o ERA A A o) S HheA
o7 sk eEEAAAR ARk
FAS Fga7] 9ia) A7 e 7
tHRosenau, 2001).

whbE AAE ue 2] Sla) s el
SRBM(Short Range Ballistic Missile)o]| thgt oA H
oAl HhAl ulEe 2wle) o8t S| ARG 1
ol % S VA WolAAT HEtL AU
SAzto] 53 ofake] SRBME: Hojs}r|o aizlak]
o olo] WER/IR SERlolEE U eksle] £
siglom, o]% x&AQl e R A-s o A
A8} wAtd ol AE F+55FSAtK(Cirincione, 2000).

27 2w Hgko] SEnAL Sigel thgsir] )
KC¢} 3§43 m|Ald "roj A A|(Korea Air and Missile
Defense, KAMD), =, K2 A|AE =311 Qi) 7]&9
KCU KAMD®) 7l 3454 @i o dasglo.
W(Krause, 2002; Lee and Jeong, 2006; Ender et al.,
2010; Wilkening, 2000; Lee et al., 2015) ©]& b7 12
23t K2 AlAlof thgt avkdA At gk ol
KC2t KAMDE o] ZH o & 9|Alsl= AHdko] 713l
7] otk 2 A= K2 AAE S840 AAl= 2
35 1S 0]83}o] iﬂ]—E{Measures of Effectiveness,
MOE)E 24stal, ZH7EE Aledelds 435t
7t Aeleo] wol Eale} Z98S Al S,
WA AE ASSHE PAAY TS AE 2
o Yok, FHR L] LHEUE 2 gato] BF]
AAAE Rtk 1917 24 avhee ZulgoR
Go ATEAE Saelo] 27 doke EEjoch

274oMe F7IAA Bt Adat wgEe]
el el A, 3= K2 A -84 i
A Aok FgARY, B A Aotk 43l
AUl AlEelidS 3 AuE #AsH, HlE
o BILHE o) A4 ok ARSI, S 271

w2 W7 B8 433t} 53 A2oAE A &

L

—49‘]‘ 63:‘_?: 1_?‘ o]— ] g_ 7]3@"4’

g
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)
mlo

r-‘i‘ru
Q T o

gl

¢

N

olgd 1z

21 F7[HA g1=E4

ED si=AS01MEE| =2

SR ERAS BoAAe) aTre Yeso
5 S Holck AL IS BRGS0 U
MR FRET, o} HEATE oA grs
PseS ESH(Park et al., 2001) AEaE A3}
WIS Aef & w(static analysis)T FEfZ] WY
(dynamic analysis) © 2 -2510] Rk Hefa )
HO M E G A 43(Indexed Combat Effectiveness)t %
wF AR ol eH, FEA W dAAE AR
AlEdgloldolu HAIY Fol itk vk ow HE
A= Algdold 5 FEHA BAS Sl S eh(Park
et al., 2015; Hong et al., 2010), o]7]ollA] HALE|A] 3}
£ a0 diiE A BHE olgsle] newic
(Park ct al,, 2001). £ Qo)A ABo] e Ea) A
EamE Zgsigon], K2 A RS oo A
A2 gelstirk

rog‘:ll_u

r l

MOE.. =1— TBMmpaded (1)
2 TB]‘/[total
o TBMaunched
MOEKC =1- Wm (2)
TBMmpa(ie(I
MOEjchm =1~ Zgar (©)

launched

I§

o}71| A MOEy,, MOE;, MOE. = 2}Zt
KC, KAMD A|A2] &xlwo|n, TBM,, & A e
u] A} (Tactical Ballistic Missile, TBM) & H-G3F
TBMyypepea= SAFE BEUAILGSY] F
TBM,,pieq= SEE HEHALEY F pRfolt). K2
AA 2] Gt KC2F KAMDE B5% 1183t Zoa 3
O] XA S=nAbY IS duh AAR =TS
Fleh KOO fiafiets ARl wenl el doht
AAFE7LR ZAs, o] KC7} TELS 1}aa}e]
AbElE BEERARL Y] 99 S Wit 24e ) Wi
otk KAMDY] &ytrs dhaby elro|alde okt
QAR 245, o] njAk HoH|A o] =
ol BwAbd @ AE whgek Aotk

>

N\

Mo p N o |

2.2 2I|HA Q| mtuletE

B713A19) wha)eHE(Kill Probability, P)& iH-&
=3 EHo] u7)F FEolth K2 AA= AAHE
(Intelligence, Surveillance, and Reconnaissance, ISR)
Ak} F7) 4| A|(Weapon System, WS)7} UIEYQAS &
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e

dawo] A5%7] ol e A AT
#23)E381E(Target Acquisition Probability, PAF
E714A 9] et A a7 E-E(Single Shot Engage-
ment Kill Probability, P )]l ]3] A4 =1, Equation
(4) ~ (6)7} ZtKJaiswal, 2012; Driel, 2013).

8l

Py = Prix Peg @)
PLA= Pitea % Pirace )

Pige = Pttt X Py < Pty < e < Pl (6)
A7l PEE, 3 P, = BH EASE, P,
Pruy e B4 FAE, Buo = UG, P
L m4YEEE, Pl S 9 A 1gso). 14
SABEL A7 BH ZRE QA & Q= BE
T, B4 FAHIEL B WPl fseleE m4S
QI go|c). FALARIEL &

bl Z‘—]l = ./’?_ O]—
o AH R Aate] HAbE SRR ] AEg
ik RAYFAEE WA o] 2 ot
WY FER T s, ¥E A EES ¥
FH ol BAL s AR 24 AYEE o
gtk 2z SHES S0, FrIAA Y] vjeE
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o ==
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)
N
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1t o 1o

31} C4I(Command, Control, Communications, Com-
puters, & Intelligence) A|AE E3f| F7|A|Alo A
o] 74 WA BT Peg FIIAA A AIA
£ olg8) FAL A, FAsto] S wAlsaL, WA}
H o] Ao gsste] wafd ety wHA 7}
2ol 4442 WA AgEe KCo| wgtge P
P 7} B G8Fe vj|w, RIS, o B & 11
5%] Rt KAMDS] 39 Al grev| Al
Sk = Aol HEE Moo tgom FEEof
BE S g8 4 glo] PEFY gge nly]

a3, PUS Fe dare Al

o

e

3. 4723

3.1 WM™ ALi2|2
A o] et ujAtd 2FA %] <(Ballistic Missile Operation

Area, BMOAYOJ= 5tLte] A 279k thee] whald
27} A3k 91, oF&9] EFE 2| (Objective Area)o|
Ay b ol gk 330 WolAEE
(Defended Asset List, DAL)o| 9]x]}1 it} A& &
2o RS S| ) D715 fAek A
221 %le] B2l DALY thet 347 vzt 21%of| of
3 oA 7 (Weapon of Mass Destruction, WMD)
222 WaRITh BMOASI: TEL 10ths} ehv|xjel
100717} @-8FaL Qlek AA genabed F 70%= A
ZJAl(High Explosive, HE) %, 30%+= WMD &-+=2
247} DAL} 517t A1) 320] AL, 7183 TEL 4
W B4 WAP) olgolx|s], RE TELo] TajE AL
BE ghenalo] WAtk Ao) FAL A%uc
Z17+o] DALoJ= ZHo{(Point Def- ense, PD)E |3t
ASTAAA 17 ZH7E RSk QlaL, HEA o=
Al 9ol(Area Defense, AD)7} 7Hsst 3 oJA|A 1
A Eej7t $ixjstel BEnlAe aAwck KCE 3
Ao oo fIA|stn olFsl= A9 TELS FA3ITh
o8 wABSIA Figure 13} 2.

LT KAMD

LT KAMD oy
UT KAMB

Fig. 1. Operational environment

KC B2 WAL 9j8) AP o] Soks TELS
= AMA FZ|(pre- launch TEL attack)¥} HA} &
WEHe flsl g A= o] Fshe TELS 345k
A}S. ZZ(postlaunch TEL attack) .2 LEEICE AFH
FA TELO) 31 A% BAIE Shwv|Apele vt
Foob, Aopds A4 o Wl glo] ©EniAb
o] HARETE AR 342 oju] WAL BHenjAld o=
Ve FA FBHANE o 3A00A ANE TELS 3
2N A 98-S A7 71tk Shaver and Mesic, 1995).
oot AFHol = SR Th A5l
AAl= ZH2te] DALE gFoh= SHenAtds, 353 oA
A= WMD BHen|Alda} DAL 22 Fsk= g4 ghe
mjAtd ] ARE g AT, o]= aFHolA| A S| HA] 2
A2 ARt et ook i S tf-gAI o]
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AFAIAlR= Aol diall 1'EA wdskar, df-gA]
o] & 1““P°111|741L 29 SA S gk ot
SHAIAY] 7S o7 Al Ee A g
JAFL el A= 13]9F 2dskas, WMD SHen|AbdS
o} wA(Shot-Look-Shot) 7ol wel 2|t 2374
& 4= 9t Department of Army, 2002). KAMD |
Aol AAA] FARA S Al FEs e
U= Alz 7HYgt

iﬂ ri ™

2o

L
e

2 7F8 Mt

B4 91 TR

ook

Table 13} 2o 7}ga19ict,

Table 1. Sample weapon systems of K2

KC gipiAof Qo] Q3% 4= 7 aT(Reduce
effects) 5 285t Aotk A= AT
FAG 5SS et Aafavket 7 vgiAte] whE
A RTE F7EH, Table 22} o] 7H4s}3th

Table 2. Reduce effects of KC weapon system

Kill Chain UT KAMD LT KAMD

Gte. 0] A | a3 u | v U] .

Type CM M BM AD AD PD PD

Max Rng | 500km | 1,000km | 500km | 200km | 100km | 30km | 40km

Max Alt. - - - | 150km | 60km | 25km | 30km
Mach 0.9 0.75 5 10 8 4 4
Warhead | HE HE HE | HTK | HTK | Frag. | HTK
R/D type | Up-link | Up-link - | Xband | X band | X band | Ka band

Platform | Fighter | TEL TEL | TEL | TEL | TEL TEL

CEP 3m 3m 100m

B 90% 90% 25% | 8% | 0% | 40% | 60%

Unit cost | 2B 2B W¥4B | ¥15B | ¥12B | #2B | #3B

KC F71A4A = SHA/ZHA =Fr|AFL(Cruise
missile, CM)Z} At A g=n|AlY(Ballistic missile,
BM)2| 3501, KAMD 7]k x|elgolAAler 44
ol 2} 2%0] Zitsle] Giek. KC 27 2414
WAalolA ST A AnE BEslo] WA, 5

AR WAL Up-links: o8 #AR At
JHsaAgt BhEnAle Boksalch KC 214 %
B Splatel Ale) A2 AR oF 300km, 3
o] guiAtel A2 oF 400kmE o], M
Tl AgRleoz Qs 1Este] 34T 4 AR
g A om Sl R Eo] Qlat, AlkRt 7))
Agt=)7] wiiEelck. KAMD F7|A|IAl= A4 glolH &
HAskar qlom, A glojtjol|x =2 E4]0] tisfAl
gk o] 7hssiet agHolAlA Ul, U2 847167
2le} oA Zol7} Qlar, AFHelAA L1 wHHA
7} BHF(HE Fragment)S /\]——‘lo]-i L2+= Hit-to-Kill
(HTK) 958 A}g310] AU, o Aol7} olc. 3,
Fpolls T b5 Aizlo] g, 2uixjle) 7%
4% Fol AtiAor W7 wizo] oA A o) W

[ 34 IEEINERTSECIEISV

Category Reduce effects
ISR target | Prelaunch TEL attack 90%
acqusition | Postlaunch TEL attack 30%
Weapon flight time 10% per 5 min

7”]”’&@“4 Aade 248 FAY 74
(P9 S v)ZITh Rosenau(2001)E 19919 2
3 A E’rEUl/\}%‘% WApst7] Aofl TELg HAsh=
& 5] ARElon, AL Fof= FejE HA] SE
o oF 20% AErhal AL GAlol= F-15/16 5
of 7)ol kel gule] Aol ARtElely] Bl
15~ Z&| € (Predator), 2= 5 3(Global Hawk) 5

2 719 S HA Aule ade E*Zl s
| @o] 571819 e, vlt2 Roving Sands ‘95 && 9
A= 85%9] gHx] &S 3H015}F9Ith Schneider, 2004)

gt AuS vigoR 2 dolbe UAF A% AR
I Eo0] oS- AP F2F Aol 90%, WAL A= ;Eﬂo
Z ©A] 7482 S718HAIRE TELY] °fF, 23 &
4219 0] ARtehe A S0l 30%¢) H
o PSS 3 A 34 Aol ol /8 TEL

THY 5 Jom, A 349
M 70% J HA/FA S 4 Sk Aol

g vlAAIZde] W2 AT BT T
2 A RSP ) B Ao HIgiAzte] F
7FHAl = 21 Abe] TELO] ol sd 7740l S71s]
mZolck. ofi= u|gAIzte] ) ket wjukc o
Z|¢] wzjo] 4ufj¥ Z7Fsl7] Wizo] A4S AUY BHE

o] T7Fsl7] wiizolch. thik RuAlde] B AR
FAlekE B9 4 BES dard o ok wERA
TELO| RH=n|AMdE WARSIAL o) FHlof £8%= 5

7|20 8(Wiritz, 1997) H|8iA|7bo] SEM Z71E
‘ﬂlUH‘% 10%4 ZHaa7t S7she Ao 7Pgsksh
I AR F7IAA Al wpst 099 SR WA
300kmE w]3sh o oF 18%0] Q%o At 40%
7F AEEIL, FIIAA A2 0759 £=2 wH A
400kmE H]g¥et wj o 26:0] A8 A E 50%7}

Olo
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g ej9lch SEn|Afle] 49 A S00km7HA] H]ay
AJ7Fo] oF 5B ofjz & elo] A Al 2ol 7
HEE Hgux oherh

KAMDel= ZAA8AH4L] 24 aks 48814 o
Stk ol AR kel 4 EhEnAel 918 S TA|
317] $iat % Aol FEElo] glof TELA ik

€ =AML E S8 gAY ¢ Q7] miEelth

3.3 AIEZ|o|M EX Hx}

H o A= RAND 4y (Shaver and Mesic,
1995)0ll 4 AR AlEeold 23S gHdste] Alado]
A& 35kelh RAND Ataes WhAF =0l TELS
shaft 7o) BIA Hojol of A 7joja 4 gl

o) FAS Seld e, vhmm e ARdolde
Sl 217 B4l o] B4 mae @A) 92 2ol
=
=

FBENIAR 88 S 3] K2 A
A WA HgE B et B A7l #4 4

¥ ¥
Select Initialize
Weapons threats
Caleulate Assign g __ Random
Pk HE/WMD number
New Adjust # of
round TEL & TEM

Available TELs
move to
launch site

Prelaunch
TEL attack

Every TEL
s destroyed?

Cumulate # of

SAAS Hesich, e ehesot Aabee e
TELS SHenjAbel A4t AR o sk, of
Bl KC2J A BZo] o ojAick. F4olA] Aot
e TELE obfel el glo] Bhenlaele whapsta
NP 45 7| AE Shat TELS A4S
Sfal AR WX oFah, of TelA] AL FHo
ol ol lck. ZPARAAMARS] 4 ETH: APARE B
Ao] g Elo] 4 7153 TELY| 4ake AATIT.
3 243} v 242 98] FAE TELY sk S
KC 549 bl /1S4,

upbE SRl ) RS o dobrhu,
mgo wet wFYoIAA, AFFIAA T F A
W5 924 AXgh 2 AR WA adnjael)
S 4% SEnAL $S FAste] 22uAY
o % ekt vere sEnjALle] F kg AN
o). Shesst FR shE TELY St e o
ErjAR 458 B3 The: Shemelq 718 TELY) 4
o3} ehenAel A0S 24k BE TELe] 5=
U shER A Ak A AR 49 AEel4S
2531 K2 A2 ol fviet Fu18-2 AXRICE A5
oMol AHE Wt FEHEUI0.1)) uket A5k

folr Y

4, ANEF oA 2% 24

4.1 ANL2|2Y8 K2 ®[H sut2M
Table 33} o] S713)74] Ztol we} 127h2] AlL}e)
= AAsigon, Sata 138 AMEsto] EAsgck

Table 3. Scenario of weapon system combination

No
Record # of
TEM launched | -

Eoa
Postlaunch Record # of
TEL attack TEL destroyed

4
Upper tier
engagement

Fig. 2. Monte carlo simulation process

ApgEol o] AltEw A 98-S 273t Ty
AR A} e Ao] T2 Be] SR BEAYS U
of ofs) geata, $1del thgal] $Ie KCe KAMD

TEL destroyed
& :ul;f( oM Scenario Kill Chain UT KAMD LT KAMD
1 Al Ul L1
2 Al Ul L2
3 Al U2 L1
4 Al U2 L2
5 A2 Ul L1
6 A2 Ul L2
engagement 7 A2 U2 L1
8 A2 U2 L2
Record # of 9 A3 Ul L1
'TBM intercepted
10 A3 Ul L2
11 A3 U2 L1
12 A3 U2 L2

A 9192 TEL 109} g=njabd 10072 1s}o]
ZF Al 1,000 By sesiglon, At
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Table 4. Simulation result of each scenario

K2 Kill Chain KAMD
Scenario Total # of Total # of UT | # of LT Total
MOE Cost(WB) MOE launched | Cost(¥B) MOE launched | launched | Cost(¥B)

1 0.854 515.1 0.545 36.5 73.0 0.664 22.1 553 442.1
2 0.966 566.5 0.547 36.2 72.4 0911 21.9 553 494.1
3 0.851 470.8 0.541 36.9 73.8 0.646 23.7 56.4 397.0
4 0.967 516.5 0.549 36.2 72.4 0.898 23.1 55.7 444.1
5 0.783 773.7 0.319 54.5 109.0 0.666 333 82.4 664.7
6 0.952 842.7 0.331 53.8 107.5 0.912 32.8 80.9 735.2
7 0.779 698.8 0.318 54.6 109.3 0.648 35.2 83.5 589.5
8 0.949 776.9 0.319 54.6 109.1 0.895 34.5 84.6 667.8
9 0.73 1,089.5 0.155 67.7 270.6 0.662 40.9 103 818.9
10 0.939 1,207.1 0.151 67.9 271.6 0.909 42 102 935.5
11 0.721 990.7 0.149 67.7 270.7 0.64 423 106 720.0
12 0.938 1,108.4 0.154 67.6 270.4 0.893 443 102 838.0

Table 4¢} k. 7|04 22+2] A3}k Equation (1) gletr =3 o] aE FAsHA FEkgith

~ 3 o) o]Q_ }.oﬁ 7;“1]-Q04 o:q _,_H]_Qﬂ_ a3 _,_7(]—_,] =13
At S9ulE-S e 42 Aok KAMD: 113
ol A AL A A L] AT 22| Thepul
off Fek & hakste] A Aufo|ct. Table 5+= 7k ALt
2le7h =3 ol a¥} 95%E A=A ool o
3t s Aafol, 7HdE oha} k.

H, : MOE,, < 0.95
H,: MOE,, = 0.95

Table 5. T-test result of each scenario

Scen. | Mean | Std.Err. | Std.Dev df t p
1 0.854 | 0.002 0.068 999 | -44.795 | 1.000
2 0.966 | 0.001 0.022 999 | 23.604 | 0.000
3 0.851 | 0.002 0.066 999 | -47.062 | 1.000
4 0.967 | 0.001 0.022 999 | 24.043 | 0.000
5 0.783 | 0.003 0.092 999 | -57.334| 1.000
6 0.952 | 0.001 0.029 999 1.712 | 0.044
7 0.779 | 0.003 0.095 999 | -57.01 | 1.000
8 0.949 | 0.001 0.028 999 | -1.587 | 0.944
9 0.73 0.003 0.1 999 | -69.768 | 1.000
10 | 0939 | 0.001 0.031 999 |-10.886 | 1.000
11 ] 0721 | 0.003 0.102 999 | -71.019 | 1.000
12 ] 0938 | 0.001 0.033 999 | -11.93 | 1.000
B4 AT AL 2, 4= 99% 72 oA, 6

05% o] szoll A k7t AL Flzkste] B )
olfimke gAslglon], Aluele 89 A% SOl ()
o] 0.044% FRAAE 7124517 oL, LA ALk

ED =082 0|43t5| =2K|

=

o] A= E3 ¥ 71| AYF gloE Fold
o WA KCo| F8/dolt). K2 AA| 9] ol avE A
HiH AR vARd PR A7E A-8H Alue| e Bl
& wl, F7IAA Al A39) Wo] Euprh FTh 12%p
(AuE]e 3, 11) A= 2pol7} WAsh= Zle geldd +
ok E3F o] 7P W A37F 23k AU 2
O] - F o] AvkE o Wik SR TR Al
o] 23l AutE| o] Higf FHlo] Hat F Hf ol &
A 29% oz BAEQt) o]+ TELY w37} Lo
AWA HAbEls wEn|akele] Z71sta, ofof] Bigat]
ATt ZF AA L] TRl A STk o]
ok wpeba] AA $E9 KC 53e 53k 2lo] S
ol a2 AA vlE-S A=A S8l $a%t

24942 SRIF 4 Yok
S AR 219 ol Aoz
273Hgo] e RAAA 28 AT AL ek 7]

AA LIS A3 ALkl o] Hls) A oF 1%p(A]
el 1, 2), JAE o 21%p(Al IR 11,12) A o
2 o] EHE HolFYrh o) I3l AA Aol
SEOAY F U] AR TS i)
W}EQI], DALE S $182] oF 83%(87] 9189 oF
58%)= AFHelAA HEoR Wolakgly] ol
ShAEE o uhg WAKS FHOR 0]FY H9E v
SEAR Q3] 1Fol2 ALY 4+ 9l THAADE 6
A Sehr wgska G, Tef § aAuAe guE
Agelo] glo] E Sl that WolE A AL
53] g0l thZolckBalle, 2014). webH wE
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Figure 32 7} A|Ute] 9] vho] gatel F1|-8-9] 77
£ B Qlok ZF Y Ay el g A4 =
gho)ar, Tz Afehe] AL who] f3t 95%9] Al
oc}. ®3h, =it Wol AuE GAT AU LS gL
2 vjgd) aaRAS AAEH e, Table 63 2Tt

AlUzLBIUILZ

AatieLz haliz

aidaLpin

MOE of K2

AL

FEnCE]

T T T T T
4000 6000 8000 10000 12000
Total Cost(B Wen)

Fig. 3. Cost and effectiveness relation

Table 6. Cost-effectiveness analysis of optimal scenario

Scenario MOE Total Cost(¥*¢B)
2 0.966 566.5
4 0.967 516.5
6 0.952 842.7
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Fig. 4. Sensitivity analysis: Threat increasing
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Table 7. Sensitivity comparison of optimal scenario

MOE | MOE of | MOE of Total
of K2 | Kill Chain| KAMD | Cost(¥B)
10 TEL, 100 TBM | 0.967 0.549 0.898 516.5
30 TEL, 300 TBM | 0.966 0.543 0.897 1,577.5
50 TEL, 500 TBM | 0.966 0.544 0.896 2,615.8
20 TEL, 100 TBM | 0.936 0.127 0.894 995.7
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