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“Perfect is the enemy of good” Voltaire, La Bégueule,

Conte Moral 1772

“Striving to better, oft we mar what's well.” Duke of Albany,

King Lear, Act 1, Scene 4
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u Intercontinental
i Regional/Theater
.4 Baseline (2015) 20-30
KN-08 ICEMs
20-30
Musudan IRBMs
Solid-fuel MREMs
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Low-End Medivum-End

High-End

Source : Joel S. Wit, Sun Young Ahn. ‘North Korea's Nuclear Futures: ‘Technology and Strategy’
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Z20| 0 K& 004~04 W2 SOILICH. LAE H DAY BET} BYHOR ¢
EHRE o Uctn JPESHE 1 e HAUBI0l HFA|FHOF @ ZAO|CL HO| gAps
OALY BEE A= A|Z 2HE(Probability of no leakage, Pr(no leakage))*S 7| AtSHH,
THS YO0 A DIAIRO| 20 Y HF 152%(50 LY d2+= 09%)0|L 2 &
LB M= 85~98.6%7X| S7H0 HE BR 66.6~96.4%)5t= A2 LIEFRLLY.

o 23 woimel DMY Wol 5 MBI THEUQ| 22 6 HOIH HCH 1,000 by

SSPk 0.7 2 TIEl AlZ20]4 #Hel oAM= BN "2 X0 £oCh FHH=
ME MAE ZgotA = HO| At & OAIY £ 7t20 DAY WOHAS
Sitetz OJALY 7§==2| H|E?Ql leakage rate 7t PAC-3 Tt 0|0 HIs§ ==
6 H{of Al 1,000 B ZtE 7§44 = Ch 1,000 B 7§ 0l2t= 2|oj= 1,000 & ZFE DAt
2ojYyo| 1 Lk F2Ch= ZO0|CH® THof ThE HrofYRt K3 & H CHe| PAC-3
OArEOl 24 EiME 231 AO{OF oot J2{Lp AR ZojY0| AUCHH HEZS| X
OAI2E 1 X} 4511, O|E E1st LIHA| OAIYE 2 X 24T = QA E=ICL O

2E 5tE YO{Y QI PAC-3 OJALY HYX|of CHt M=%k £EO| Z0{S4 E ZAO|ChY

o 'SETHYO'E R ME 3T 27 LAY SSPk 7} 0.785 0| 40| &HOf
AlZgo[dE SoiM S¢etol i 100 Ze| DIMYS MY B FL &0/ o

= o
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ZQdl A|ABIO| SSPk ZtDF QZO|AFY 20| CHSI BAs| EDX sich =
TOME ‘Aol OAYE XS AF AlZ ZE'0| 90% O|H0| &= A2 F22f
g0/ o 7|E2&E HMAISIRULCE Ol= ot=0| HORtE fI™ £ (risk-tolerance)S

ZUE 4 Uevto] MEE eich ‘@HH3| Mol OjAIYS HE A|Z 2E'0| 90%7}
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16 Pr(no leakage)= RE Ho| OjAIUS HFAIZ SEO|CH RM3 22 22 1 &a.

7 RS LS 22 1 #n
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SHO|A| AFE 3 23f PAC-3 3 22 Q 0

PAC-3 2 & @3t A4 SSPk 7} 2z} 0.82 0| 'FM3| Mo| DIAIAS ZAZE AL
$H2'2 90%0f THEICE SSPk 7} ZtZF 0.82 QI AQ AFC 2 9D} PAC-3 3 wE QABH
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£ 4+ 98 HOICh CIEt LSAM Bf M-SAM 9| SSPk 7} o= HE stm & %
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AEES MBHOIXD B0 MEO AP AXUS HMBHE + U= 4N
SHYO| SHOIC w3 X ONYS DA 4 Uk Al B2HS SEHFO PAC-
30 HisH YOIRIGE BN BYSISICH W2t PAC-3 ORI ALS HiX|of uf2t
0 sgp o o I|F
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Che2dt 22 27t EEECh H DAY 1288 ME 38 94 Al 771 Z0 22| A= 24
Lastn PAC-3 HISZ EEd| [ 5 5 MO0 HB0| SCt Brof AfE 2
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SANREF

Bt O/AY 801 A|AE! (Anti-Ballistic Missile Defense System, ABMDS)°| {=&/di}
2t JHE QA 12{g X|HE = leakage rate 1t Pr(no leakage) (Probability of no
leakage, Rt ZAF=E)CL Leakage rate 2 O/ALY HO|US &S & DAY =5 &
= S

DAt el HlEE F8e A0t O|E =0{ leakage rate 0] 0.1 O|H ZAtEl X DAL
T 10%= ZA=FE[X| @f4, leakage rate O] 1.0 O|H X OJALYO| StLtz HAFEE|X|
UUCH= 2|O|C} Pr(no leakage)= 2= HO| OIAIYES AFAIZ =HEO|CE Ho|
EHEZF BF 1 20|t X0 EOoZICHH dae = gig oE Z Osiit 45ty
20 O X|E7} Zt= ojOj= O§Q ArCt 2 Aol Z2HE Leakage rate € W31,
Pr(no leakage)E =0|=0 UM AL=ELlP PAC-3

Aot =0 QUCL?® 0|0 2 HIXI2 leakage rate 1} Pr(no leakage) S
'Anti-Ballistic Missile Defense System Effectiveness Estimator (ABMDSEE)' software
tool = 703, Cto ALt2|RE 7Hdeh ABMDSEE &4 Z21tet 1 o|0|& Sdf

M KOS SRt BHCE

—

11 7|12 783t o|2H ui3

ABMDSEE 7t A itx|= W8S 4 Uttt ol 83 €Yoty 0|8 =T d&e=2

Jk)

SYAIZ| DA SO

—

1.1.1 Shoot-Assess-Shoot

OJALY HO{M| A= Tier-1 O AFE, Tier-2 0O PAC-3 Hi{X|E 7}
SERACL ZHEHeh o2 [A3 Sl= =oto| ot=0 3 el DjAId S &
Tier-1 0N @24 FH|E O AE 4 22 1S 5t HI|E THEH (Assess)E|M A&
XS0 Tier-2 O CHA| 2 ZFH|Z Obfl PAC-3 3 W2 C§S3H= 2 TH DjARL

20l A|AE! (Shoot-Assess(Look)-Shoot)E& 28Tt 7HYSIRICE & OJAY 1 2o

25 Tier-1 1} Tier-2 0| A Q| M&tst o|0j= F 2E0|A A1
26 |eakage rate O] ZtASIH Pr(no leakage)7} &=O0IRC2 MEZ 30| QXD £ X|HE 2E SQ3iC}
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AME 2 22 9A%s 4% A HR ALE D[ALZO

240 d&otH F H W AE
OAtE 2 HIZF 2Lk 7|4 ZrZte] A= OjAE2 SEHO0|M, 1 22| N OjAL0

CHo 2 2 ool 2ADMES TAIE = QAT

[13 51 & OAIY 3 %ojl ChEH ALS 43} PAC-3 3% Wof

' ' ' North Korean Scuds

THAAD interceptors

Leakage Rate1 &
Pi(no leakage)

Leakage Ratez &
P:z(no leakage)

South Korean Territory

Z2tZtol X O|At20| =3t (wrap around) EfAl

|0
u

O|M, A=l 2F0/AE2

242, A

SHIEICkD JPYSIUCE O SOf 2 $Ol N OAIUO| 5 wo| RAIAUR (§3oHs

A2, ool [0 619 YZ ZO| 2 WA 28 P S He 1we N OAY 1we

Meysto] ootz Ech AMEoR, ZZto| H OIAY0| 4SS 2AIAUL 7}
ct

A0 1% Ol Xo|7F LR B=

|_

[13 6] RADIAY Ebf 24

= - == = n [ - = = =
= = == > =
Wrapped around Not wrapped around
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ASANREF

O|F| 9o Z*S 7}X ofgf ABMDSEE

i

A9 2 THAS] & (Stage A/B)0i|AQ
leakage rate 1 Pr(no leakage)E AAtstL, O|E Edf 2 & EZO[ALY BEO{H| A 7}
T Bt OlALY HOo{MAof HsH &0 &30 oL FE JfME = UK

=
SIS I} BHCY,

= -

1.1.2 Tier-1: THAAD

[12 710 QY= Wzt AMzisioz HI|E A B C &= BN AR EtE
O| At O|LC}. Tier-1 O A{= SSPk (Single-Shot Probability of Kill)7} 0.7 Q1 AF= OJA+Y
4842 A= 24, BeCOoE1Yg WA QASICH= 71HH3810| leakage rate 1t

=
Pr(no leakage)2| At Mt™E AEHSI DK} SHCY

[1% 7] Tier-19| @2 MIZa Mmj #9o| 4o &8

0.7

Success: Sa +~ Se+ Sc =\,g.—31\/
Failure: Fa«Fs:Fc= 0.69

A: - 0.7 — T g

0.3

Sa+Se+Sc= 0.4459: 3

- 0.3 0.09 (F)  SarSeFe=01911: 2

L .. Sa*Fs+Sc=0.1911: 2

. 0.7 {‘07 (Se)’,; Sa*Fe+Fc=0.0819: 1

- < ------ Fa+SerSc=0.0441: 2

- 03 03 (F)  Fu.Sp+Fc=0.0189: 1

T FasFerSc=0.0189: 1

. e, (07 (59 }  Fa+Fa+Fc=0.0081: 0
e 03 0.3 (F)

0]7|M SSPk 0.7 2 1 o] QZO|AYO| M EtE OJAIYS 70%2| ez MEMO=Z

QABICH =0Tk 2 Wo| RANAIYS ABSHE X OjAIY A o 27 M3 &S
Sal 07 + (07 *0.3) = 091, @2 AlIj &8 Fa = 03 *0.3 = 009 2 AAt0| ST}
w3k o] QADAIYE [HS3H X O[AFY B9 CE 82 M3 &8 Ss=Sc= 07,
QA MIj &8 Fs = Fc = 03 2 27 HC} 0| ¥ 4SS 2T A= RO
SIsiE X DlAtY 3 W 3 231 Lo MEBMO=R QAW LIO{X| 069 %2 R0

7 1ol M OJALO| N7Ho| QADIMYLZ HSSIH 274 43 =HE2 1- (1-SSPKN, HIf &&2 (1-
SSPK)N O =ICt.
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Tier-1 &% L=

HtM o2 W 749 A OJAFLO|

HAtEl B Tier-1 0|2 W+1 79| 7tsot Z1t=0| LteA =th W = 3 2 ¢
M2l ZLR0= Tier-1 0|2 ZAFE DIAYS =7+ 0, 1, 2, 30|22 & 4 7kX| ZAut7}
b2 4 QICh 2tZte| H OIAFYS Tierl oA 20| AlSE 3 AFE Es
AFEX HE F ZHXCl EIZ EXCE fel oMol ZARE 3 He] H DAY 2
E 8 (= 2°) 7kX|Q] =@o| HEWTt 7hsstn 2t HEfo| E =HES A ECh oE
SO SavSerSc= 04459 & M O[AFY 3747} B HEE AEHQt 1 HES HOZEIDL,
Sa+Sp+Fc=01911 & N DAY A 2 B = AFED C = AFEX @2 JEHQ
2gES EOEM 2E 8 7HX| =E0| AU v =82 Zt 4 /4 OF & oSt
HiX=, OFE2 &8s 2F 28 2TH2R Ter-l 2 L2 5 UAs B2
7tzto| 2182 7 + ULt
[E 1] Tier-1 X3 LEPE 2 QI ZQ0| &8
W Number of enemy Pr Number of enemy missiles
missiles destroyed destroyed * Pr

3 3 0.4459 1.3377

3 2 0.4263 0.8526

3 1 0.1197 0.1197

3 0 0.0081 0
[# 112 =T Alttel &S 2O0ELL 25 899 =& o (P &2 1 0|2, 2429
StEN QAE & O/AIZC|l &= (Number of enemy missiles destroyed) & &%t Z1tE
ZAH oo ¥2 Zutet Z2 231 o 7|Cf gr0| Lb2Ct O Tier-1 Zutof M2
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1.1.3 Tier-2: PAC-3

[1% 8] Tier-22| 22 MIa NI #9o| 4o &8

0.0081 * (0.6 + 0.6 + 0.6) = 0.01458 (S)

— 0.4 0.00972 (F)
- - 0.6
- - 04
VRSN
0.6 L 0.1197 * (0.6 + 0.24 + 0.6)
0.4 0.4 = 0.172368 (S)
L - 0.067032 (F)
[ 0.6
- - 04
X 0.6 06 | 0.4263 * (0.6 + 0.24 + 0.096)
' 06 — = 0.3990168 (S)
0.0272832 (F)
[ 0.4 04— 04
L - - -

1

0.4459 x
| (01197 * 1) + (0.4263 * 2) + (04459 * 3)) + (001458 + 0.172368 + 0.3990168) =/  2.8950648 (S)!
x ’ Y 0.1040352 (F)
231 0.5859648
_X Tier-1 Tier-2
(THAAD) (PAC-3)

Tier-2 O A= SSPk 7} 0.6 O PAC-3 DA} 3 gt2 Tier-1 OfA ZAXSIX| 23t X

3

DAt ZARSICE [O8 82 Z42| 20 Ciet 45 £ & =&} Tier-2 0|=

—

2}
S ote EOECE A R df= ZE N O[ALZO| Tier-1 OfjAf ALEO
ol AFE|X| 42 ZAL0|n 1 =EL 00081 O|ct. O] mfe| =& 0.0081 1t Tier-

1 OlM AKX @2 A OJAFZO| Tier-2 Of M PAC-3 0Of AFxEl= =2&2 & 18 &

=

ot A BN ZRo Ter-2 0|2 g5 =& 001458 O Lt ElCt o|2fg

—

WAloZ Tier-l 0% AXEX e D|AIYO| HojE djLt 04 e HSo

S

o
22 mo

Al
e BE St 05859648 O| =ICh O] Zt2 Tier-1 OfA Z{Zg|X|

i
o

N

\J

O|AFYS ZHEBH= Tier-2 | 7|0JE 2 LIEFHCE O|2 QA AHAFSH Tier-1 Q|

w
=
=
=

1a
>
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1
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A C A 0|
ASANREPOR

2 M OAFY 3 2o CHH XZSXHOZ 2.8959648 20| QAEICID

zICt. O|E Eof| Tier-2 7t 32 & = %|F Terminal leakage rate & (3-
0.0346 Z A4tz|1d, O] Tier-1 0] &%l 2 Leakage rate 2 (3 —
Zasts Hg #OF + Ut

CI2 22 Pr(no leakage)E AlAt IS LOLEXL A4t &2 M 4 JHX] E20
CHoH S ES o= YR st A2|0|Ct
[AT 9] Tier-22| @4 MH3za} Muj AL29o| £=2} Pr(no leakage)
06>,
{0-4 N Sa*Se:Sc=0.216: 3
i |\ Sa*Se*Fc=0.144: 2
=== 1 SaxFg«Sc=0.144: 2
- M 1 g Fe= 00062 1
——06 /  Fa*Se+Sc=0.144: 2
= 04 ,/ FAa+Se+*Fc=0.096: 1
i Fa«Fe+Sc=0.096: 1
—————— Fa+Fe+Fc= 0.064: 0
- -
-
0.0081 * 0.216 = 0.0017496
(0.0081 * 0.216) + (0.1197 * 0.504)
+ (0.4263 * 0.936) + (0.4459 * 1) = 0.9069952
- - -
l"""""""""""'"'I
i Pr (no leakage) !
! 04459 ©===) 0.9069952 ,
! (After Tier-1) (After Tier-2) |
[3 90 2 M KO A| Tier-1 O|= LtEfLI= 4 7HX| Z2E =olgt &= ULk
Tier-1 O Af 3 80| DJAIYO| 25 PHEE ZS Tier-2 0flAf X DAY 3 740 CH} PAC-
33 %2 0|83 #ole] Atz & 8 JHX|e] =HE AMO| L1, Ol= Z2JFEHe=

Tier-2 O|& Z

ANINST

Zz=El OAFAQ| 474 0,1,2, 3 & 471X ATt YSEICt

o
_I_
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471X 4% 449 =E2 [ 2]0] Lok UL,

[E 2] Tier-2 &% LiEt 2 Y= #o| 28

Number of enemy Pr Number of enemy
missiles destroyed missiles destroyed * Pr

0.216 0.648
0.432 0.864
0.288 0.288
0.064 0

3
2
1
0
. 18

20| AL, PAC-3 2 M DAY 3 & = 9T SHE2 0.0081 * 0.216 = 0.0017496
4

O|CH Tier-1 04| & OJAFY 20| BEE A= & 4 (= 271X &8 Aio| Lo,
Tier-2 0| Z{Z&l OjAYo| 47} 0,1, 2 5 3 7}X Zatz YSECh ofu, PAC-3 2

1L

X OAY 2 9e DS AXS 22 01197 * 0504 = 0.0603288 O|C}. 0|3
2

gES Toff oA X AEFH2z2 ZE N OAES

Vo)

069952 (ie, 90.7%)7} EIC} O|= Tier-1 ZElZ0

=~ [<)
ZAxg ZEQ Pr(no leakage)= O.

Pr(no leakage)@l 0.4499 (i.e, ~45%)ELCt /\ME|RSS & = QULCH

O E Tier-1 O|= X DIALZO| ESE B0 H2 PAC3 OAY 3 ©E 2F
A&ttt 785t A LSRRI d2{Lt Tier-1 2 2S¢ OALZO0[ 1 &2l BRE
228 S S40 sty ?lst 2A0AY RS EA4=7| f8 H O/AE

1 20| CH33h= PAC-3 OAMY =5 2 7§ O[3t2 H

ORI A Tier-1 0|2 Z&E N DAY 37 5 BE S [ X OJAIY 1 =g PAC-3

o
S
°
9."
o 4
i
30
il
o
1o

DA 1 22 & Follz Zao| &S O[XX| =0t d2{Lt H DOjA0l 1 &

EE 2 20| 2#SE BR0= Hetel 240/M4E 1 E=2 QY leakage rate 1 Pr(no

leakage)2| ZfOIA XtO|Zf LtCY.
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Tier-2 04 & OJAIY 19 [1S3H RAD|AIYO| 40| AsHe® AmEofo|
= slLt2 MMO0| E|0, C+22 ABMDSEE O =3 6 7tX| 2{o|Ct.

o SAl WAE Ho| DAY %

o Tier-10jA 27 ZH|Z 0%l THAAD O[AFQO| £

o Tier-1 QZ0O|AY (THAAD)O| SSPk

o Tier-2 0| 24 =H|E OrXl PAC-3 OJAO| £

o Tier-2 ADO|AFEY (PAC-3)°| SSPk

o Tier20fM X DAY 19E Q23 4 Q= A|Cf PAC-3 OJAFY 42

1.2 ABMDSEE &=XX|o| &}A

Ol FO|AM= Tier-1 1t Tier2 O|=0f AH4tEl ABMDSEE FHK|E siMdst= 0
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PAC-3 24t 274 A| H|mdt™M 123HY, SSPk7} 0.6Q1 PAC-3 22t 22 A|Q} H|ms}H 219
Hiel 7Hd=ak7t RUCE

O|X & AFEQ| SSPk7t 0.6~0.7 £=FTO|ME 25 Ho{U o2 QIst leakage rateQ| 7HM &
b= SFESHA LEEFSCE

(@]

YO YH2 TS YO{YO0|A SSPk7F 0.6Q1 PAC-3 DAY 2% =2
[} leakage rate2 0.160|C}. Ht™H J}E =2 £=Z0| Hio| WAl SSPk7} BE 0991 At
T D|AMY 320} PAC-3 OJAIY 322 QZASHE ZHOZ O|lff leakage rate 0.000001

7
O[C. O|Z 4% T &Y LiH| 28 oY = 21 160,000H10f ZoHCt.

|IEHoz TS oyl 24 &5 LEAZIX| 1 HLSHAE 718 22 59|
2

0

=
rx
fot

< Terminal leakage rate0| Z2 A2

[ 10] M DJAIY 100 24 Al QA0 E= H| (AE=Q} PAC-3 2| SSPk: 0.8)
Type Tier-1 Tier-2 H|-& (SM, 2015)
THAAD PAC-3 ILE DALY 2 Pr(no leakage) IE OAY Pr(no leakage) THAAD PAC-3 = SHA|
3 2 0.8 44.8% 0.032 96.9% 4,641.0 51.9 4,692.9
2 3 4 1.7% 0.032 96.9% 3,094.0 | 155.7 3,249.7

[E 10]2 SSPk7} 0.8Q1 ALEQF PAC-3Z ZtZh 3gbmf 24 29nt 322 Q7 A| AIRE
OAt2el Ea HIEOICE? O7|M AR 12E 7HA2 1547M 28 (~1809 ), PAC-3

52 PAC-3 9| H| 2L AtETH [ leakage rate O] = XX 2ZJIK| QZAD|AIYO| LR ZHo=

RSPV
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ANREF

14E2 519M =2 (~604})0|CL™ & Zd2 RE ZE S OJAY 2k Pr(no
leakage) = 0.0329} 96.9%=2 SYUBICL BIX|TH H|® BOJA{= XtO|7} LICh. AFESQ}
PAC-32 2tzt 32tm} 2o AL & 4,6929M ZHaf (~5X 5MQ)o|0 O] & PAC-3
H&2 519M 2| (~6099)0|Ct 2%t 3YE QA Al AFSE DAY "R H|E
S = 32497M 3| (~3X 8X1H{2{9)0|H O] = PAC-3 H|®L 1557M EHg (~1H
diop)olch® 2¢kmp 3¢ M= of 1x 7Mool YL O HE REHE F0|A =
C. StX|E2H O] ZR0l= Tier-10|A & OJAFO| 4LMO[Lt 2tS3HD 100

=]
=
TAZE =E2 2% D|2O|Ct Bt StLt PAC-3 EHAIOIM H2 42 T 12T =X oA
.

(2]

—

Zgrz 0jofX|W 1 mje SO0 ARSI OfFECL X O[A0| o EHEE FABID

UCH ZFISICHE 87O ZIHARIZ] TO| Z[CHet E2lM A A[F{0F 517| M{Z20| o
oM AtEQ] =717t S EROICE®

2.3 W7 3:3% Q7 HrMO|H ALE SSPk 7t 0.785 O|AH2 EfOF°°

CrYol 7|&0| AS & UK 2ZAD[ALYO| ZF=F0{0F & %|ATHO| SSPKE Leakage
rated} Pr(no leakage) O 2 AHEX} 2310| SA| CIUXEOZ OAIY 2
2tz Tier-1Q|A ZESHE

OtS = QUCH O|H T ZBHZ Tier-20|M 2&Sst= O/AHY =& 1% 0|

A 20l= SHS oLt

or
rot
ot
bt M

B oM =& 7t

53 Ao MEE AFEQ} PAC-3 7HAL
2016 Budget Request’0jA 212 T1FS.
QA0 E07tE HIE2 AIETL CIREES XX|817| I420| AL=Qt PAC-3 RZADIALY LT} 32
2801 A0t 2dl 34Ht0] HQ0| EH|ES H|WdtH ALE OJALO| BhAL4Ql 2k 3:29| H
CESH AF{E 100 Y 7HA0| CHEf 200M 2] (AHE 1Y 7tA42 ~$2M)Ql A ZetstH o E LIk
A DAY HIE2| of 16 HiO|M 23 HY FZo| HI%OI o AQFCh

55 2% diojat Qo DT QZOIALY MA@l SM-3 (Standard Missile)2 35 o T=SIH O/ALY
Hoje O O Z3tE|0 ALEJF PAC-3 9] 2E2 HO| F=RZ0| SM-3 & ALEQ| HERS Hof FC}
SM-3 = & 70~500Km FZtoilAM & OJALS A3 AlZICH

° AEYO|MOIM X DALYl JHE B2 100 S J|EOZ MUS FPO|Ch oW, 2% 2
AFE SSPk 7t 0.82 O|AtO| &|O{OF 3L}

2 "Program Acquisition Cost by Weapon System, US DoD Fiscal Year

o
o
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[O3 25] Tier-1 0| A{ SSPk @} X|CH 3 &o| @ AD|AIY 0] }ZE leakage rate 2=

1.0E+00 l l
1.0E-01 § $ $ §
53 A
-~ >
E]
2 10602
e —-0.40 > <
Eﬁ &-0.50 N’\ib\‘
" \
] ©-0.60
1.08-03 | < 0.70 ~
—-0.80 g-001
—-0.90
—-0.99
1.0E-04 — 0.0001
o> o 0% ok 0% 0P o1 0P 0P A0 A% AT 4D 4B A5 WO (T B (2 10 43 9D 42 R 95 10 41 2R 19 50
Ratio of Interceptors to incoming missiles (1 / W)

=0H0| 10Z2| DAY Z SAY F2 Tierle &S [O8 2518 S 28 SSPk7t
0.6Q1 AfE 2dt2 @74 A| 168 (> 1)0| ZESILI 26852 @A A| 2 18 Moz o
OFZIC}. O|= SSPk7} 0891 AIE 162 QZst= Zinf 74"}7} H|2SHCE CRA| 23|
SSPk7} 0.6Q1 AtE 2.64YtS MM SSPk7t 0.891 AtE 16HHS £ it s £=F9|
leakage rateg =2 = QUCL LA 26LHE 12O| QADIAIY
AN7F Lh2 ZO0|CE SSPk (0.6)2] H1E0| Qo= QADAZEE 1
T 10%E 1.6HO|A 064 (< 122 ZSEICE SSPk7F R2 E2
=

2| ™ leakage rateg 7{M &IC}.

[IJ

Jde2jLf BkeF SSPk7t 0.5 =FC 2 EHOX|H 3WZ QAG T MO| O|AYO0| 1.258 A

Skl
Otgf Al &= #of =& = BICh HO| 1022 45 of & D22 7’3850 leakage

rateBrS DE{ICIR SSPKIt A 06 0|2 EOjof LY & U= £F22 X O
Y BE +2 KB 4 At

7 Mo DAY 1048 ALE DAY 26UE 27,
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[O3 26] Tier-1 0| A{ SSPk @} X|CH 5 o] @ AD|AIY £=0f }E leakage rate 2=

1.0E+00

1.0E-01

1.0E-02

Leakage Rate (LW / W)

1.0E-03

0.0001

1.0E-04

2l 19k X[CH At OJAFY 522 Tier-10f|A Q4T A2 leakage

rate% 304-3_‘- ozt =AM (@) 2Xg2 Sxf 225t s EO AR OJATY
2 4% SSPk7} 0.536 ===0|™ leakage rateO| 0.10| &f A Qo| 0O

1800 BkE A|ZICE SSPkZF 047} E£|™ H|==ot =F9| leakage rate

2 7] M= 462 LASHOF ot=0 O%A =¥ HF B2 AL OjAtOo| &
R |_|:|.58

3¢ 0 Zolct 3ge

=
AP 10¥ F BE

%M 2 'ALE SSPk 06 7|&E'2 =%H0| 10 kol DMYE 345t 420 HE8Y
2 Qle J|Z0|Ct 20| 1 OjAte| OJAIYR CHIHXQl BZAES of 2 e SSPk= 0.6
O|&40| =HOF BtC} [&# 11]2 A DAY 12E ALE OJALY 28 3=z 24 o 32 H
OJAFY 47} 242t 109, 20, 50, 1004 Of Tier-lg RSdts DAY +5 12
L37) I3 TR AL=o| X4 SSPk 2t ROIELL

58 B HEO |eakage rate O] 0.1 Of|Af 10 HY 7HAMEl 0.01(i.e, 1.0E-2, 100 £2| 1) £Z=0| M= SSPk Zt
0.1 9| Xtojet RZANALY Of 19| Xto|7t 52 He| Lo M= H|=xstChH= FO|Ct 01I§ =0 SSPk 7}

7{o| etk 0.99 £=FQ AD|AIY 12t 09 ¢ QZADOIALY 2 & 9| leakage rate 2 & St}
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[ii 11] ¥ oA 12 T A= DAY 28, 3EHE 24 Al Tier-l S #3535 H O|AHY

B 122 Mol 9ol WD ALSQ| 2|4 SSPk 2 U B OIAY 49 Zrj 4%
ROl DIARY 4 (W) | Pk 27) | sPk(3% 22) | T ALS DAY & | B AS B &
10 0.684 0.536 20:30 1
20 0.777 0.632 40: 60 1:2
50 0.859 0.729 100 :150 3:4
100 0.9 0.785 200 : 300 5:7

>4 O|At2O0| 1070Y &= AFES| SSPk7t 0.54~0.680A = 12 ZHE'O|2t=
HOt=2 & U0 1ZLMf 2= HO7 7hSSHX|2E O 0] 40| E[H SSPkE= M}
e QOIS TQZ SiC)
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A

Sehol 'OjArY S7Kof et HIM ME'E XEH2=Z 520F ot J&Y¥S Al
;

M D[ALYO| M8 24dt= 0| Z|O0[X|ZF SSPk7t 1.00| OfLEH X OIAYE 2&F
AFAZ|X| X 7tesde &4 EXMct O3 HHEZ SSPke| oA 7 RleEz X
O Pr(no leakage)Z} 100%0f O{= = 28 (90% Ol 5= RUO{Of oLt 25 O
A M= Tier-11f Tier-2 2 A|™HO|M2| Pr(no leakage)7t QULF.

[E 12]= AFEQ} PAC-39| SSPk7} Ztom ztzh 2dtz QZsh AL b A|ME Pr(no
leakage)2t THESH= XMo| BF O|AFY 2 LIERMCE O HO|ME ALEQF PAC-39)
SSPk Zt= SYSHA otol 2582 /ISR

[E 12] AfE 2% : PAC-3 2% Q7 A] Tier-1 1} Tier-2 0| A 2] Pr(no leakage)?}l Z-E5t=
B3 OjAY &

Pr(no leakage) #Sst= B OAE = (&)

2HE Mol oM = (W) Mol OjALY & (W)

ks SSPK 10 20 50 100 10 20 50 100
Tier-1 | THAAD | 0.6 | 17.49% | 3.06% | 0.02% | ~0.0% 1.6 3.2 8 16
Tier-2 | PAC-3 | 0.6 | 77.16% | 59.53% | 27.34% | 7.48% | 0.256 | 0.512 1.28 2.56
Tier-1 | THAAD | 0.7 | 38.94% | 15.16% | 0.9% | 0.01% 0.9 1.8 45 9
Tier-2 | PAC-3 | 0.7 | 92.19% | 84.99% | 66.59% | 44.34% | 0.081 | 0.162 | 0.405 0.81
Tier-1 | THAAD | 0.8 | 66.48% | 44.2% | 12.99% | 1.69% 0.4 0.8 2 4
Tier-2 | PAC-3 | 0.8 | 98.41% | 96.85% | 92.31% | 85.2% | 0.016 | 0.032 0.08 0.16
Tier-1 | THAAD | 0.9 | 90.44% | 81.79% | 60.5% | 36.6% 0.1 0.2 0.5 1
Tier-2 | PAC3 | 0.9 | 99.9% | 99.8% | 99.5% | 99% 0.001 | 0.002 | 0.005 0.01

MO| 102o| OIAIYZ ZASH2™ SSPkIZt 0.6Y [ff Tier-10|AM 2| Pr(no leakage)= 17.5%
O|H 1.6240| ZHESt=0| Tier-20| M= 77.2%2} 0.262H2 T MEIC}.

SSPk7F 0.70] £ Pr(no leakage)9t THE OJAFY 27} Tier-10[ A= 38.9%, 0.9, Tier-
20| M= 92.2%, 0.0820|C}. Tier-10A| Pr(no leakage)7} 90% £=Z0| EEHs}{ ™ SSPk
7} 0.9 O[AFS g|o{OF ST} SFX|DF & OJAFY £X}7} 202+0| &|H SSPk7} 097} &|Of
= Tier10|A OJAIY BEE ZHZE AZ EEL 81.8% HEO|H 5020|H 60.5%, 100
40| ™ 36.6%2 ZO0{=C}
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2310| OJAFY 10022 ZHSH2CHH SSPkI} 0.6 [ Tier-2 ZEA| Pr(no leakage)=
7.48%0| £015tH 0.70| M= 44.3%, 0.82 85%, 0.97} T 99%0| ETHSHCLO AFS 2
HE PAC-3 24 HEAL A| SSPk7} 0.8 2ZO|ALS SOMIIA| ZZAS SHQIE Tier-20)A 2
Pr(no leakage) > 90%7} 7}S&tC}.  Tier-10{ A= SSPk7} 0.97} E|C{2HE OJAFY 1004

&4 Al 122 ZSett

—_

[E 13, [E 14) [E 1515 [E 1219 2Ab S40IA 242 ALS 1%, PAC-3 1%, Af=e}
PAC-3 BE 1M 2 X7} 88 02| Pr(no leakage)2t BHESH: TR OIMY +5
oLt

[ 13]2 EW Ao| O/AIYO0l 10&Ql AL SSPk7t %A 0.8 &|0{OF Tier-12| Pr(no
leakage)7t 90% T2 Hor 0.08L0t ZtEA|ZICE SSPk7F 0.97F=|™ 1002477tX| Ar
OtT Tier-10fM 2tT3| ZAF & 5 U= &EO| 90%E GO} SSPk7}t 0.80|H Tier-
10| A1 2] Pr(no leakage)= 10020l AL 448%0|X|2F Tier-20| M= 96.8%0 ZE3iCt
M EEDB] AFY = s 2E0[ 90%, 100
™ SSPkZt 0.80|40| Z|H
100Z 2 S4= of Tierlg #&Sst= Eo OAME = 1
[E 13] AfE 32 : PAC-3 2% Q7 A| Tier-1 1} Tier-2 0f|Aq{2] Pr(no leakage)?} ZE5t=

oMY

Pr(no leakage) HSot= B OjAE = (3)

2HE Mol oM = (W) Mol OjAIE & (W)

INEs! SSPK 10 20 50 100 10 20 50 100
Tier-1 | THAAD | 0.6 | 51.61% | 26.64% | 3.66% | 0.13% 0.64 1.28 3.2 6.4
Tier-2 | PAC3 | 0.6 | 90.22% | 81.4% | 59.77% | 35.73% | 0.1024 | 0.2048 | 0.512 | 1.024
Tier-1 | THAAD | 0.7 | 76.06% | 57.84% | 25.45% | 6.48% 0.27 0.54 1.35 2.7
Tier-2 | PAC3 | 0.7 | 97.6% | 95.25% | 88.55% | 78.4% | 0.0243 | 0.0486 | 0.1215 | 0.243
Tier-1 | THAAD | 0.8 | 92.28% | 85.16% | 66.92% | 44.79% | 0.08 0.16 0.4 0.8
Tier-2 | PAC3 | 0.8 | 99.68% | 99.36% | 98.41% | 96.85% | 0.0032 | 0.0064 | 0.016 | 0.032
Tier-1 | THAAD | 0.9 | 99% | 98.02% | 95.12% | 90.48% | 0.01 0.02 0.05 0.1
Tier-2 | PAC3 | 0.9 | 99.99% | 99.98% | 99.95% | 99.9% | 0.0001 | 0.0002 | 0.0005 | 0.001

60 SSPk 7} 0.85 & [l Tier-2 0| A{2| Pr(no leakage)= 95%7} E2 2 90% =8 EAMH7| fsiM=
SSPk 7} 0.8~0.85 Q| Ato[oj QACH.

61 SSPk 7} 075 0| D1 100 %S MOLE Tier-2 Ol 28| HZES 4 Q= B2 90.7%0|0 0.097 &
Stk

[
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[E 14] AE 2% : PAC-3 3% 27 A| Tier-1 1} Tier-2 0| A 2] Pr(no leakage)?} Z-&E5t=
g OjAY =

Pr(no leakage) DESIE T OAY £ (2h
2E Ho| OjAMe = (W) Ho| oA &= (W)
XH SSPK 10 20 50 100 10 20 50 100
Tier-1 | THAAD | 0.6 | 17.49% 3.06% 0.02% ~0.0% 1.6 3.2 8 16
Tier-2 | PAC-3 | 0.6 | 90.22% | 81.40% | 59.77% | 35.73% | 0.1024 | 0.2048 0.512 1.024
Tier-1 | THAAD | 0.7 | 38.94% | 15.16% 0.9% 0.01% 0.9 1.8 4.5 9
Tier-2 | PAC-3 | 0.7 | 97.6% | 95.25% | 88.55% | 78.4% | 0.0243 | 0.0486 | 0.1215 0.243
Tier-1 | THAAD | 0.8 | 66.48% 44.2% 12.99% 1.69% 0.4 0.8 2 4
Tier-2 | PAC-3 | 0.8 | 99.68% | 99.36% | 98.41% | 96.85% | 0.0032 | 0.0064 0.016 0.032
Tier-1 | THAAD | 0.9 | 90.44% | 81.79% 60.5% 36.6% 0.1 0.2 0.5 1
Tier-2 | PAC-3 | 0.9 | 99.99% | 99.98% | 99.95% | 99.9% | 0.0001 | 0.0002 | 0.0005 0.001

(2 13]1f [H# 14]2 EO™ SSPk7f &= [ff Tier-20f| A Pr(no leakage) i1t ®# ZET}
= DAY #7F SESCt ol 38 H0| 10&= IChH SSPkZF 0.7 mj
= T ALl "o 0.0243
gt 22 A2 76.1%0|H AtE
of 2% mjECt 26 HE &
C

OH
ot

42
=

;

!

Tier-20{| A Pr(no leakage)= & HO|M E&F 97.6%Tt
ZtEBICE SEX|2E Tier-10f| A Pr(no leakage)&= ALE

- O =

i
;

=13
=

42 389%0A 3LZE QAMZ o] @4 =E
Ct. o] O/AIYO| 100EH0|H X}O|= O FE=2{X|A LIEFHCE SSPkZF 0.891 AL Tier-
10| A Pr(no leakage)= AtE 320l AP 448%0|Lt AtE 28101 AL = 1.7%0| St}

Ct. Zcieh Z2|AM o DJMRE AFAIFAOF 5tE2 AIE 3-HEZ HA 24" E27t 9

mu e
N
FR

=
3
[ =
L
—

C}.

[E 15] AfE 3% : PAC-3 3% Q7 A| Tier-1 1} Tier-2 0| A 2] Pr(no leakage)?}l ZE5t=
W OjAY £

Pr(no leakage) 2S5t W OAY = ()

& Mol OIAtY 2 (W) Mol DAY &= (W)

NES SSPk 10 20 50 100 10 20 50 100
Tier-1 | THAAD | 0.6 | 51.61% | 26.64% | 3.66% | 0.13% 0.64 1.28 3.2 6.4
Tier-2 | PAC3 | 0.6 | 95.98% | 92.12% | 81.45% | 66.34% | 0.04096 | 0.08192 | 0.2048 | 0.4096
Tier-1 | THAAD | 0.7 | 76.06% | 57.84% | 25.45% | 6.48% 0.27 0.54 1.35 2.7
Tier-2 | PAC-3 | 0.7 | 99.27% | 98.55% | 96.42% | 92.97% | 0.00729 | 0.01458 | 0.03645 | 0.0729
Tier-1 | THAAD | 0.8 | 92.28% | 85.16% | 66.92% | 44.79% | 0.08 0.16 0.4 0.8
Tier-2 | PAC-3 | 0.8 | 99.94% | 99.87% | 99.68% | 99.36% | 0.00064 | 0.00128 | 0.0032 | 0.0064
Tier-1 | THAAD | 0.9 | 99% | 98.02% | 95.12% | 90.48% | 0.01 0.02 0.05 0.1
Tier-2 | PAC-3 | 0.9 | 100% 100% 100% | 99.99% | 0.00001 | 0.00002 | 0.00005 | 0.0001
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(& 15]= 718 =2 ©A2] #0|E & I Pr(no leakage)?t ZH&ot= B DAY ==
£ HO|ZEC} Tier-10|A AIE 3%E Q27| IR0 Tier-19| ZIt= [® 1311t S UL}
O 0{7|0f PAC-3 12 75t AU Tier-22| Zntat JHMEICE Tier-20 A 2| Pr(no
leakage)E AT ED® SSPk7t 070 M 1002S £ AL 929%7t E/0{ 0.80AM & 99.4%

Of 25t Ao Aot 79| AFIt 7hsoitt [& 11]0M EAR0| AL 3ES 2
dF SSPk7t 0785 E[OfOF M DJAtY 100 & 1LTO| &AS3 o5 LA
PAC-30f 2|3 QZEICt SSPk7} 0.60|0{= Tier-20{A{Q] 1% O|2HQI 041E0| REB}H
070 00732 ZSoICh CRA| 3 100&S AOtE Bod XS

OAIY &2 0§ RC} (<< 1).

[E 16]0JM= PAC-3 222 Q7 & ZHS SSPket Xo| OJAFY 20 mHE Pr(no
leakage) ZtS ME|3QICH 0] EOA AFEQF PAC-39| SSPk ZtS =Qstct.

[ 16] TS dho{at 2 5 dro{2ojA{2] Pr(no leakage) - PAC-3 = 2 7|&

PAC-32% (G5 wole) | THAAD 2% /PAC-32% | THAAD 3% /PAC-32% i
SSPk Ho| OjAFY £ (W) ;I":
10 | 20 | 50 [ 100 | 10 | 20 | s0 [ 100 [ 10 | 20 [ s0 | 100
17.49% 3.06% 0.02% ~0.0% 51.61% 26.64% 3.66% 0.13% Tier-1
0.6 17.49% 3.06% 0.02% ~0.0%

77.16% 59.53% 27.34% 7.48% 90.22% 81.40% 59.77% 35.73% | Tier-2

38.94% 15.16% 0.9% 0.01% 76.06% 57.84% 25.45% 6.48% Tier-1

0.7 38.94% | 15.16% 0.9% 0.01%
92.19% 84.99% 66.59% 44.34% 97.6% 95.25% 88.55% 78.4% Tier-2

66.48% 44.2% 12.99% 1.69% 92.28% 85.16% 66.92% 4479% | Tier-1

0.8 66.48% 44.2% 12.99% 1.69%
98.41% 96.85% 92.31% 85.2% 99.68% 99.36% 98.41% 96.85% | Tier-2

90.44% 81.79% 60.5% 36.6% 99% 98.02% 95.12% 90.48% | Tier-1

0.9 90.44% | 81.79% 60.5% 36.6%
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Table 1. Benefits of layering defenses.

Probability of No Leakage Probability of No Leakage
P(0)=0.75 P(0)=0.90
Warheads in Attack 20 50 20 50
One Layer SSPk=0881 | S5Pk=0024 SSPk=0028 SSPk=0954
Two Layers SSPk=0.654 | S5Pk=0.725 SSPk=10.731 SSPk=0.786
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HE 3-2% 9o 28 A| leakage rate 7 M= 1}

3.1 M OJAMY 1'WEH PAC-32% [ A|

PAC-3 THY Hio{2 28 A THAAD & il 25 20|y 284
= - ° A / ®)
Terminal Terminal P
# of PAC-3 | SSPk of PAC-3 # of THAAD | SSPk of THAAD 7 Rk=anl,
Leakage Rate (A) Leakage Rate (B)
0.6 0.025600 6.25
; 0.7 0.014400 11.11
0.8 0.006400 25.00
0.9 0.001600 100.00
0.6 0.16
0.6 0.010240 15.63
. 0.7 0.004320 37.04
0.8 0.001280 125.00
0.9 0.000160 | 1,000.00
0.6 0.014400 6.25
. 0.7 0.008100 11.11
0.8 0.003600 25.00
0.9 0.000900 100.00
0.7 0.09
0.6 0.005760 15.63
- 0.7 0.002430 37.04
0.8 0.000720 125.00
5 0.9 0.000090 | 1,000.00
0.6 0.006400 6.25
. 0.7 0.003600 11.11
0.8 0.001600 25.00
0.9 0.000400 100.00
0.8 0.04
0.6 0.002560 15.63
" 0.7 0.001080 37.04
0.8 0.000320 125.00
0.9 0.000040 | 1,000.00
0.6 0.001600 6.25
5 0.7 0.000900 11.11
0.8 0.000400 25.00
0.9 0.000100 100.00
0.9 0.01
0.6 0.000640 15.63
" 0.7 0.000270 37.04
0.8 0.000080 125.00
0.9 0.000010 | 1,000.00
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# of PAC-3 | SSPk of PAC-3 # of THAAD | SSPk of THAAD 7 k=t
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Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
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423 X O/AIY 50, 100 &4Ql AL leakage rate 2=
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Ratio of Interceptorsto incoming missiles (1 / W)
4.24 X O|AIY £0f M2 Pr(no leakage)
Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
ter the 1st tier defense . 94% .16% .90% .01%
After the 1st tier def THAAD 0.7 38.94% 15.16% 0.90% 0.01%
0.6 86.50% 74.82% 48.42% 23.45%
) 0.7 92.19% 84.99% 66.59% 44.34%
After the 2nd tier defense PAC-3
0.8 96.46% 93.04% 83.50% 69.72%
0.9 99.10% 98.22% 95.60% 91.39%
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4.3 THAAD(SSPk = 0.8) 2 &, PAC-3(SSPk = 0.6~0.9) 2 &
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4.3.3 X O/AIY 50, 100 Yol AL leakage rate J1Ej=
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434 X O|AIY £0f M2 Pr(no leakage)

Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.8 66.48% 44.20% 12.99% 1.69%
0.6 93.78% 87.95% 72.54% 52.62%
) 0.7 96.46% 93.04% 83.50% 69.72%
After the 2nd tier defense PAC-3
0.8 98.41% 96.85% 92.31% 85.20%
0.9 99.60% 99.20% 98.02% 96.08%
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4.4 THAAD(SSPk = 0.9) 2 &, PAC-3(SSPk = 0.6~0.9) 2 &
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443 X O/AY 50, 100 &Ql AL leakage rate d2j=
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444 X O|AIY £0f 2 Pr(no leakage)

Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.9 90.44% 81.79% 60.50% 36.60%
0.6 98.41% 96.85% 92.31% 85.20%
) 0.7 99.10% 98.22% 95.60% 91.39%
After the 2nd tier defense PAC-3
0.8 99.60% 99.20% 98.02% 96.08%
0.9 99.90% 99.80% 99.50% 99.00%
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4.5 THAAD(SSPk = 0.6) 3 &, PAC-3(SSPk = 0.6~0.9) 2 &

451 X O|AIY 10 YQl AL leakage rate Jd2f=
IOEMOQOOOOOO 3 T l) ] I T
| <
[ i < PN :
PO
<&
1.06-01 ; 0000, !
l — t t — VO(}< 0064
= 0.01024
T 108 T o R PR R o ¢
= ' 6 0 $090-0000000000600
E T 11 T 0.00576
T POEOLOOOOC OO0 OO0
2 | 0.00256
-3
g 7 $00000000000090
% I i 0.00064
3
1.0E-04
L0E0 | —~-THAAD : 0.6 / PAC-3: 0.6
—-THAAD : 0.6 / PAC-3:0.7
©-THAAD : 0.6 / PAC-3:0.8
Lioeine: | | | | ©-THAAD : 0.6 / PAC-3:0.9
NN TN ON BB O NN M T LN OADATN NN T NEADOITNNNITHNOANDAONNDNFTH LN DD
QO QOO0 O 0 QOO NNNKNNNKNKNNNEAWNANNNANNAANANHHTITOQOOOOOOONNNNNNNN N NN
Ratio of Interceptors to incoming missiles (1 / W)
H —
452 M OAIY 20 QI AL leakage rate 12} =
1.0E400 @000000 === J} T 3 T
I i o 1
oo
o i
1.0E-01 I OOOOA |
’ | : 7004 0008
s ¢ 0.01024
E ) T e o v R o e et
= : ¢ FECOCOOCCOOTOOO
2 | : 0.00576
5 < PO OOV OO OO OO0
& i 0.00256
& L10Em . =
g | R = E
g COOOOCCOOOCOT i o
5
10E-04 | !
10605 | —0-THAAD : 0.6 / PAC-3: 0.6
~0-THAAD : 0.6 / PAC-3:0.7
©-THAAD : 0.6 / PAC-3: 0.8
L0806 | ©-THAAD : 0.6 / PAC-3 : 0.9
e B0 LTS L. T T T e T T e LT T L T T T B T T =T 0 B LT L T T T T T, -
QO O QO O O Q QO NN N NN NNNNKNANANNANANN NN NHMOTOQQ OO QOO Y NN N NN NN N Y
Ratio of Interceptors to incoming missiles (1 / W)

81

WWW.ASANINST.ORG

COPYRIGHT® THE ASAN INSTITUTE FOR POLICY STUDIES ALL RIGHTS RESERVED.



THE ASAN INSTITUTE for POLICY STUDIES

ASANREPORT
453 X O/AIY 50, 100 Yol AL leakage rate J1Ej=
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Ratio of Interceptors to incoming missiles (1 / W)

454 X O|AIY £0f 2 Pr(no leakage)

Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.6 51.61% 26.64% 3.66% 0.13%
0.6 90.22% 81.40% 59.77% 35.73%
) 0.7 94.39% 89.09% 74.91% 56.12%
After the 2nd tier defense PAC-3
0.8 97.47% 95.00% 87.97% 77.39%
0.9 99.36% 98.73% 96.85% 93.80%
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4.6 THAAD(SSPk = 0.7) 3 &, PAC-3(SSPk = 0.6~0.9) 2 &

4.6.1 X O|AIY 10 YQl AL leakage rate Jd2f=
LOEA00 &gy & 0 : . |
SaSSSES ;
90004, \
1.06-01 S A}v -
006 o —
| = » <@ <
I | 178,
|
S 10 | ‘ - .
3 ‘ 0-6-0-0-0-0-00000000
= | o P S W W W o
£ ‘ T [o-puzn3
-3
% 10E-03 | ; QIOQOOQOGOOID&PM
= ‘ | | |
L | COOOOOOOOOO 0.8.00?7
1.0E-04 |
|
|
L0E0 | | —e-THAAD :0.7 /PAC-3:0.6
; —e-THAAD :0.7 / PAC-3:0.7
| ©-THAAD :0.7 / PAC-3: 0.8
L0E06 | | | © THAAD :0.7 / PAC-3:0.9
TN TOLENBACH AN THOAN DTN MNFTUENDOINYNITLONDAS NS T Y ON DO
OO OO0 OO0 QOO N NNNNNNNNNNENANANANNANAMNNANAY MO SOOQO O NN NNMNNN N NN
Ratio of Interceptors to incoming missiles (1 / W)
46.2 M OAIY 20 QI AL leakage rate 12} =
LOE+00 Gy > & 0 - +
Eaas: ‘
' b & WY \
1.0E-01 < 2,10 .
| Voo |
i — 0000
| | | ‘Y.ozr
T 1002 | s ;
= | 1\ : & AA‘.AAA;AAA 0'204}2
H | PN 0000000009009
E i 1 ¢-0000900900000-0-0
-3 | 5 b
g LOE03 | : 0 ???0??000%&38
: | esseessesasas]
| g 0.60037
10804 | — : ‘
|
| |
10605 | i —o-THAAD : 0.7 / PAC-3: 0.6
; —4-THAAD :0.7 /PAC-3:0.7
| &-THAAD : 0.7 /PAC-3:0.8
LoEGE & THAAD : 0.7 / PAC-3:0.9
R S T S T T T N T T e T T T BN BB B SO B TS G B S LSO I
QO O QO O QQ O NN N NN NNNNKNANANNNANANNYN NN HMOTOQOOOOQO QO NN N NN NN N Y
Ratio of Interceptors to incoming missiles (1 / W)
83
WWW.ASANINST.ORG COPYRIGHT® THE ASAN INSTITUTE FOR POLICY STUDIES ALL RIGHTS RESERVED.



THE ASAN INSTITUTE for POLICY STUDIES

ASANREPORT
4.6.3 X O/AIY 50, 100 Yol AL leakage rate J1Ej=
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Ratio of Interceptors to incoming missiles (1 / W)

4.6.4 X O|AIY £=0f 2 Pr(no leakage)

Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.7 76.06% 57.84% 25.45% 6.48%
0.6 95.76% 91.71% 80.54% 64.86%
) 0.7 97.60% 95.25% 88.55% 78.40%
After the 2nd tier defense PAC-3
0.8 98.93% 97.86% 94.74% 89.76%
0.9 99.73% 99.46% 98.66% 97.34%

WWW.ASANINST.ORG COPYRIGHT®© THE ASAN INSTITUTE FOR POLICY STUDIES ALL RIGHTS RESERVED



THE ASAN INSTITUTE for POLICY STUDIES
ASANREPORT

4.7 THAAD(SSPk = 0.8) 3 &, PAC-3(SSPk = 0.6~0.9) 2 &
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4.7.3 M O|AIY 50, 100 &4Ql AL leakage rate 2=

LOEAO0 &g S '
ﬁ 9 o . | :
. e L . i
-0 !
1.0E-01 o3 - ;
LS o ' : !
| oo S0 :
T 10em 1 i | » <:» 0.008
E] I
I I
] ]
& 1003 I
% ! 0.00072
- I g
g :°°°°°°°°?9°°°°°?9°¢%§z
oo 1900000000000 000060000
(= — 7T T0.00008
_:
]
e ! ~-THAAD : 0.8 /PAC-3 : 0.6
j -¢-THAAD : 0.8 /PAC-3:0.7
! ©-THAAD : 0.8 / PAC-3:0.8
AEDG : ©-THAAD : 0.8 / PAC-3:0.9
. R PP S e S S S A P BN I B I e P s i R e e i e,
Ratio of Interceptors to incoming missiles (1 / W)
474 X O|AIY =£=0f [}E Pr(no leakage)
Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.8 92.28% 85.16% 66.92% 44.79%
0.6 98.73% 97.47% 93.80% 87.98%
) 0.7 99.28% 98.57% 96.46% 93.05%
After the 2nd tier defense PAC-3
0.8 99.68% 99.36% 98.41% 96.85%
0.9 99.92% 99.84% 99.60% 99.20%
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Ratio of Interceptors to incoming missiles (I / W)
4.8.4 X O|AIY £=0f 2 Pr(no leakage)
Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.9 99.00% 98.02% 95.12% 90.48%
0.6 99.84% 99.68% 99.20% 98.41%
) 0.7 99.91% 99.82% 99.55% 99.10%
After the 2nd tier defense PAC-3
0.8 99.96% 99.92% 99.80% 99.60%
0.9 99.99% 99.98% 99.95% 99.90%
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Ratio of Interceptors to incoming missiles (1 / W)
494 X 0O|AIY £0f 2 Pr(no leakage)
Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.6 17.49% 3.06% 0.02% 0.00%
0.6 90.22% 81.40% 59.77% 35.73%
. 0.7 95.76% 91.71% 80.54% 64.86%
After the 2nd tier defense PAC-3
0.8 98.73% 97.47% 93.80% 87.98%
0.9 99.84% 99.68% 99.20% 98.41%
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4104 ® OJAFY £0f }ZE Pr(no leakage)

Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.7 38.94% 15.16% 0.90% 0.01%
0.6 94.39% 89.09% 74.91% 56.12%
) 0.7 97.60% 95.25% 88.55% 78.40%
After the 2nd tier defense PAC-3
0.8 99.28% 98.57% 96.46% 93.05%
0.9 99.91% 99.82% 99.55% 99.10%
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4114 ® OJAFY £0f }ZE Pr(no leakage)

Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.8 66.48% 44.20% 12.99% 1.69%
0.6 97.47% 95.00% 87.97% 77.39%
) 0.7 98.93% 97.86% 94.74% 89.76%
After the 2nd tier defense PAC-3
0.8 99.68% 99.36% 98.41% 96.85%
0.9 99.96% 99.92% 99.80% 99.60%
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Ratio of Interceptors to incoming missiles (I /
4124 X O|AIY 0] [}E Pr(no leakage)
Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.9 90.44% 81.79% 60.50% 36.60%
0.6 99.36% 98.73% 96.85% 93.80%
) 0.7 99.73% 99.46% 98.66% 97.34%
After the 2nd tier defense PAC-3
0.8 99.92% 99.84% 99.60% 99.20%
0.9 99.99% 99.98% 99.95% 99.90%
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4134 ® OJAFY £0f }ZE Pr(no leakage)
Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.6 51.61% 26.64% 3.66% 0.13%
0.6 95.98% 92.12% 81.45% 66.34%
) 0.7 98.29% 96.60% 91.72% 84.12%
After the 2nd tier defense PAC-3
0.8 99.49% 98.98% 97.47% 95.01%
0.9 99.94% 99.87% 99.68% 99.36%
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Probability that all enemy missiles are destroyed (%)
. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100
After the 1st tier defense THAAD 0.7 76.06% 57.84% 25.45% 6.48%
0.6 98.29% 96.60% 91.72% 84.12%
) 0.7 99.27% 98.55% 96.42% 92.97%
After the 2nd tier defense PAC-3
0.8 99.78% 99.57% 98.93% 97.86%
0.9 99.97% 99.95% 99.87% 99.73%
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4154 ™ OJALY

20f 2 Pr(no leakage)

Probability that all enemy missiles are destroyed (%)

. . Probability of a single interceptor No of Enemy Missiles
Observation point .
killing one apparent warhead 10 20 50 100

After the 1st tier defense THAAD 0.8 92.28% 85.16% 66.92% 44.79%
0.6 99.49% 98.98% 97.47% 95.01%
) 0.7 99.78% 99.57% 98.93% 97.86%

After the 2nd tier defense PAC-3
0.8 99.94% 99.87% 99.68% 99.36%
0.9 99.99% 99.98% 99.96% 99.92%
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4.16.4 X O|AFY £0f }ZE Pr(no leakage)

Probability that all enemy missiles are destroyed (%)

Observation point

Probability of a single interceptor

killing one apparent warhead

No of Enemy Missiles

10

20 50 100

After the 1st tier defense THAAD 0.9 99.00% 98.02% 95.12% 90.48%
0.6 99.94% 99.87% 99.68% 99.36%
0.7 99.97% 99.95% 99.87% 99.73%
After the 2nd tier defense PAC-3
0.8 99.99% 99.98% 99.96% 99.92%
0.9 100.00% 100.00% 100.00% 99.99%
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