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1. Introduction

,QVIHW EDUWLP LWRPQRWKRUMRVZDU | KDHG-R @H FS@ BW XPD Q
VRFLHE&EODDVE JQLILRD@ WD SE RO LDALR-XQXKE R BHHV S MWW YK D W
PDORIWKHRDDYI®R U RW Q VK GEW KD YXUIREHD QR M &ML RVHK/HWV U XIB /X U H
IXQFWRIRREG HUXI M Q ED UM P I/VIVQU RERIQV LY WWRYWH F B QWM S S

7KHUHDROUMHKRQEBKQ @ R @Y1 L GIH\QWK® KIDQN K W W L R IWWVHE B H
PDJQLWX®®Z U\HEXQUGMIIHD FFHR Q G L W[IDRPQ W IL @ X OHRX QBORVEXQ F \
VFHQDLWERNMRU H WH@WIDEWDLH E RKXRAB R W HRYSMULDDDNUOR W®KM Y HOR' S
DQG KRZ PXFK GDPDIJHHMNXDWDXWEBEPXULQV XU

"X HWW R/HK HGHLH U HIQWF IH] B \GW U HRMMRKB\S R $ DWW QNMWQED UV
DURIWHKDUD FWWVLPHE WDIURBYBHD QZDULQJSRLAWW LFWRU\
DONLARE&EDUQFOX®NMNY FLBYRM. P SOVEK R W KeHD WZNRGBHYMMVUEIR X U V H
RIDFRQIOZLRW L'GH XL SSIHEKK S HWIHAK Q RED(RAHM R XLWQERWNK Q F\
FR QI Q NAWRARQUAR Q F HULQMWKE-HR VRAR\G H U DDAQEIR QYD B W Pl DUWDEDVIVKKAJQ
ZLQQEQWWRBYHWKDSLUR 7KHUHWRRKW F RRMX\SE S U HHWHE®R U O\
DUPHQVMQPWWHDULDEEBWHWDJJIMRE MF®R Q RBPQAHR O L %/UW R B MHRV
S UR W WFIRFEQV EDEFIWNY R PR X Q W DY X DODURHLWW IH. U W K\WSXUOVHAY VWK HQ J
JRYHUQPHQWY RU LQWHUYWQDWHUIRB FREEMWRWRYHY (LNHQEHL

, QVSLEAHIGH H YN W XIGX Q GH UV WKW O U BEFW IFHDFHNHHSLQJ
RSHUDWKREBSHRFXWRQVKRUWVWBOP APRPOIVARVEKQF& 7 RSHUDWLRQV
WDNEQDUIFFHU BR8 X ODXNVENX MENEX WIHA LRQWURMHEMBE P IHQW EDVHG
D S S U RMIBAKY HRORRGSHD@Q\GL P X @ B MVHDY IKIHRHW K D WHR WW U H Q BUKIFQ R &V

VWXGLHY DQG SRLQWHG RXW QHZ GLUHFWLRRR/GHRWVPRUH FRF



2. Literature
7TKNWXREEHKD DICHOIF W IRRIQN K QM WK PY B FLO IPRGWHE
LPSOHPHRWBWQRINEKQBSWURJUWILRWKHHW@DBE: RO $VWKH
8QLWSHNCD WHNO D QG D G XIDDFD OLDNMWE R Q7H U UIRQW KHID U O\ V
FRX QMDY QRS H U DRADNREYF/U H DEH.FRMWOKRPHD LMOQDNRNBD Q\HVWRUGH YV
GHORRHWGIUVHU S LAMRH V L G HIRDLBMWHU R X ZWKKEKWF D IBRIX Q WOORHRWAH O\
RILDQLIQENQKD Y¥HR QW MYRKDHSWP HU LWD QIR@EBY SHD FH N DM & DWWV
O R WIHE XIRWADHNGL Y L ALDEW Y D VWIBDWH@QWYKLP 7KHKDOOMKH®PHYV
FRXQVWQHV&KQF\ RSHUDWLRQV KDYH WKXV UDLVHG PXFK VFKROD
JRSRORBWN HURHI FKD QOB H F\R UDXW DALY MVOUMW DQEMWE R Q V
D URHV W ULIR@QW MMIRRWQW I GHWIL QOF SHHW QDWW KBH6 SR O L WKIFZIRQWU L H G
WKW W RPHDWGEBEHD® KBH6 D O ZILENR S SFRUWDON. R/PHIY DRAQLEGWY K H
F R VRAW KZ-D D \P H D V XLUHRSP EFDAY X DIDQNELFHR\Q R ISH Q G IDAURHU@ VP D O
*HOSL OHDQZKIXOHBSEQLROKAHR QI OHBWRIMMNAOVRBLVWGEG/ HRDWV LR Q
W KNHH Q \OLGHEERO O B\ A D IDEPVO UL B WHPROD Kl P Y IGG HDK O ([SHUWANKH
ILHRDYWMKKY SORYBOLRXKWKWERY Y HV \WLE\DVR/KHMMW FMKEHX P ERIIU
FDVXDOWLHY DQCRSHUDWLRQV RID&DVDP\ HW DO 6 FKXW
TKNW)XGRALYLDYDQVIVIIR ANZDWIBUYH 6 FRWWHOHU DIUXHYV
IRWKEHQHLULEPWNYIEWINHNGH GGOLORB RO DWIHOBIHIIFHN WHRIQGK FW
R S H U DXV GRMIHK LRHIDW U 2 DO OBWYIS H FL@ B G X WD V X B 8 Y ®WQO5
6 KDSWMWRAIG\ DOVRSSREKWNIDIRUPBDWILREDMIW RY HUQRHBRMNMV
DQWK B DWNHNHEFR Q VVRIQOAINNRYWROKBRBHLPLOQ G KODWNVWDEOLVKHCG

WKH WKHRUHWLFDO IRXQGDWLRQV RI ZLQQLQJ WKH KHDUWYV |



+RZHY HUHHWHPR G WOV KO @ WO/L P L W DRWY. R QNUWHDEDY RLQMDVD O
HQJDJH RIQQKH.P X O DDUBRQ YD\ F F X LPIHVD ) MWKID ’Z R O O D5V IR DRI
FLYLQMWRDWLGHKWPRGEHORR QY FR U SRUYDLVIDNIRRS H DD W QMK H
JRYHUQRWGHRY LR O RERY \I EQHZR\GE P L GILDVKL W VBHUHIG LV SRV H G
O H YRHADR \ DWDRVKIR Y H U Q@RIQWH T XGHBIW Q T IRX@BV X UIQQHBRY ¥ Q W V
DQG UEBQYWY ZRXOG RSHUDWH ZLWK QR DVVLVWDQFH RU FRPP
9L R O HDQ PHRLWW KIDIYR B Bl YQ H ZDNDF DW DRQHE R X@ERQIOLF WV
LQQVKNQEDUNDOO %HURDNO  7RSUHYRERQ WHRIR RYKW X U H
L Q VX Q R\ KBH6 K DRVR P E LEDR-WBR P ERCOM U DDAMGREPIT R Q V \§ O RV DR Q
$1JKDQIDWYEPIQR@BUDQERRGY  'HV S MAKHVWAHU D WHGHLIHRVX Q\@ L H V
UHF R Q RLROAMRIO L VQ 6V R L ALLQQWIW L SDX\E @MIH FRYWHBRSRVHULR XV
FKDOOHQJHV LQ UHFHLYLQJ HQRXJK FILYQLOUDBGWIRAHSRUDWLRC
7KIODRMFFHVVDEGOYWRYV KWHWABEGHADORFR UH{SORUDWLRQ\
LQWWED VL BR UGMRP S U RNKHE SO L FR EK IOH WK L VWRGIROSURMHFW
ZRUMAB HF UBIXWHWY R Q IRORGPHR G DG GH PH D W W BRWAH W \D IQ@BIH Q
FRO OB D OALIR X O D WY RGWIVQ G [FRXWDHEUDW KEHD VRLI 7TRSHUDW LR Q

JXLGHOLQHVY WR SROLWLFDO DV ZHOO DV P L OIHNIFU \WEKHAH. VWV R

3. An Agent-Based Counter-Insurgency Model
8QIRUWXQBWHHEOM\LVFRBBY'U :KHHHRWLJIPRHW YDLODEOH
7KHUH | RUWYMWE X\LKBHY V H @ WY LRI KE O D MWWIWFORRRIEHCR P F U DIMFE
H[S O RUHHEE D W R WHMH. P X O DLVIRLIR@WRIQ U DGYHHHOSHIO D W LRRIQIY KL B X V

SDUWLHV LQYRO YIHVEQFWV RIS FRX\WIWRQNV VIARWY BQGLORDGY |



3.1 Wheeler’s model
6LPXODDNER QU XF@WHAR GLPHQEL RQMER/D IFKULRISDW FK
LGHVLIOQBFWEE® HLQWXQHRIDR VW RXYAHWY H VD WIUREILWOIR Z8BWWQ VL W\
DUXKUED QHERWO RWWHGD B W KUHH B WHJ HHW@QD V V 2 DWIKE V H WG MQ RIQWV \
UDQJURP WR 7KNPRRWKWRUUDOQQKAHHYEHVDIXBIHSHDWHG
DW RR/NY & WH.HP HM G G L W KARP(R R WEKQAL JRIWDLONCKRRZ FDUQVERY X D B QIRQ
FOXVWHUV UHSUHVHQWLQJ VHWWOHPHQWY DQG YLOODJHV R
7TKHDEOWKUBIHWRMOQWPWRWE HOQ BO XKILQRIFLYLOR B X AQDHRAA
LQVMOMAEO ¥R O RSIKWIF HN K BIBKURK BMRVYZ @ U HIH@GK R XRD@MDR Z
VHW RI PRYHPHQW HAIKQHIDUHRHWIDUIXQAPEHUYV VSDZQHG FRXC
ORYHPHQWYV
" &LYLOWOQMKHD HMHZARR Y H PIHR)G\BI V V R FA IDWMKYE. CALHDWQ N UEPL QH G
ZKHWKKKD YO-DNQRZORIBNPRZQ VMK QWK USHWIBWKHERH J L Q @ D® K
FLYLOL@OQ OMNR Z DU GERRJ H BWYIDAYRL 1INV KKHH D G- [VIKAHY
GHQWYLWHRWHKID Q WKH Y LDOL@QEMMPNGGC MKXBROHE D Q KRIDGLQJ
7KHUHFR Y HYKIRQKND GO D W WHIGW RWDE L WOLGIW D VOIR Z
YHIJHWOMQRIOQMOQVHNQRWUHV ZQWWIEX  HWHH Y L DAV QW & @
EHFRMBHD QILRFW KQH [WWLFXVLYXWVPHKDRLIHOQVBHFRORHBGORZ
DQUGBX®R ZDW KENH D WVHROWE IOPMLKSD QERX QWG IRGE % RFRW RKD W
QHDUEVHQWXXYLOO DOVR EH GHWHFWHG IRU WKH VDPH DP
", Q VOHWY WX O, QWIDHWQWWAWE \PWR Y LW B KIK 1ZG WWKKKHL J KGIN @/ QWK H

UDGRXVSDWFKHXLOE KEGCXQDHNMKW H, QWIHIKDVDBR R G



YLV RR/S R WXQLDQDIN B & @LIGH KND GR X U QIBP E XWKHRHGHWHFWHG
WKH\ PRYH DZD\ IURP WKH VSRWWHU DQG ILQG DQRWKHU
" 6RO @/UNOGRO GL BMB\D Z Q WEEH QR PHD § K HD OK B YAHZRRR G H V
RIPRYHP H R M@ KB UH D O R DO\ 6 UHRDAGPLRAYUHD Q G R PED W U R O
W R JHBAK A DWW 8 DW R Q V XMKHY DU HAK\H D H\HH Y HAUREDAS L W K IRIY
W U L WIKHRUDUWH U W ®& M NMQS D Q L FFM M GO® D GR X VW K B ULHD T K Q W V
SUHVIHIQWVG RX VD QW H D P RQWKWD PHJ R K ¥ O H LDVORVGH D P R YW H
DPEXVEH® VKXQWYFBOHUWRIDGZALHREY W R Z DW KR X RAM K H
WKUHDW WK H QW FIVPIG HQVXIWQDWH WKH WKUHDW EHIR
(QJDIJHPHQWYV
7KHDBMZ\R\SRIM Q J D JH P BVQAR/G KYOH UL J KWV X @ DAYX D Q@K H
RXWFRPHV Rl HQJDJHPHQWY DUH FDOFXODWHG E\ VLPSOH SU
" Q VDHDBVWPE XVRO G LKHHQY Q V M QDWPVE XX ® D O ¥ R\ B WHBID YCH
FK D RARD X V\QRIO 6 DN XD QI \ F K D RAEH LIQUOMHBW XU QL QJ
ILUH JOYWWY FDQQRW DPEXVK DOHUWHG VROGLHUV QHDU
" 6RO G LHWKW\I K Q WO H UNWRHOGSZ R W MHREZ D&MW HFWIHK® W V
' KHQVKBUUUWKHLWDHY)  F K D QAFKID WHK ULRDON. P L QADRAEHIGY @ W/
HL WNKIHOR B G'S W XOUHG F K D QAEKIDWR O G WH O O WEOHD WIS SIH Q V
QHDUE\ VROGLHUV ZRX-OBVHDIDUIG XNKMLIOQWXH WKUHDW L
7KPRYHPEQRBQJIDJHRYOWD®EFRPSOLWRYEBUYWDRQHW Q FH
7 K H U HWRAUBFR Z F KLU \WX/U Bl USHU H VCHERXAW H ML X D O V] B MVE & R WK M
V HW WOLRQUIHW/R WHRHR G B O O A HWRK R FDFH HL Q | R U RISRH ®WD

JURR BV /@ O ZIRXBK/ S D Z Q WEH Q X\KHHEX U WHRO\E LOM KINHEDWEH Z H U



WKDLY HKLWH S U HDGH Q WK/ IHK L KKPHL O L VI D F H N HRHUIBEKHDMVHHD R X J K

PDQSRZHU LQ WKH UHJLRQ WR HYHQMIXDOO\ RYHUZKHOP DQ\

Civilians Insurgents Soldiers
(Panic = False) (Detect = False) (Alert = False)
| )]

v v

Any insurgent Find the highest Any of the following true?
in radius 3? density patch in
Yes - No radius 20 and hide

1. Panic civilians in radius 10
l \

2. Insurgent in radius 3
3. Teammate threat is true
4. Teammate dies

?
For next 20 ticks Is current heading Any of &‘h_e fol\_owmg true?
ue have density lower 1. Civilians in radius 3 r—ves No—;
Color turns yellow than 50007 2. Soldiers in radius 3 .
Turn towards nearest Alert turns False
Alert turns true Flock (find teammates)

soldier and move 1

Yes. No- Move to the nearest Move 1

Yes- No
*'7_ detected insurgent
After 20 ticks ¢
For next 20 ticks
Any Soldier with
{ TL:jrn back l [ Move 1 ] Detect turns true ay|en false in
and move 1 Move 1 away radius 8?

;
normal status
{—YesLNO Fight insurgents

l 20% One soldier killed

After 20 ticks Ambush soldiers . 80% One insurgent killed
70% One soldier killed Keep hiding
30% One insurgent killed [
Alert soliders in radius 8 -

Detect turns false

|

3.2 Improved Wheeler’s model

KLOKHHWRBGEHOUKD&EQFRPSPVQMGYVHQKDLDDF WHWKNMWLFV
FRXQMDHEKQR\SHUDWKRGWYR PHRRIRUP SUR'Y HRKHNCH¥F RSD@ W K H
SURMHFW H[DPLQHY DGMXVWPHQWYVY WKDW EHWWHU UHSUHVH

ORWLYDWH® YRRGHM@®RUY KHD UG QDPRAWVVNKQFLHYV P\
DG M XV \MRIB/QWIRRZUGHL Y H U HLQV\D J HR XI\Q WDRIFE/ Y LPDH R Q Y'XRIW D J
HDRMK\SFHH QJD JH PHQW VIRERNIR O GCLRENYBEFF X UDFEIHFWLYHQHVV'
W U COLAFX F R R\WWKSHD R E D W IKIDRMY GALOHXDABIR R O O G\V A DLD@Y KALDVV. M/
ZRXEBRQHLYLGHD®KFW L YAHHDOHNAUKEY R E D BWVIKWERW CH GILUPAVQHONV H
WDHIWHGV N QWHD AKQJDIJHFKAWHZBD UD P MWRKH H WEGMRIXZFR R UH

GLYHUVLILHG HQJDJHPHQW RXWFRPHYV DQG EULQJ FLYLOLDQ\



&LY L GLAED/DI® HW U@D RHEEQ J WERH D VX R H D VO\OMR X BNHKGHY
VRO G&HUNG DD XDW WH IZDRISURY RINQQHWH G Q JD ZLOWIQ QUM Q W
W DHUWR O GPLLHAUDVXF/RIO O BWY PIIEBDKIX U W@ H@B EY L CBLDDAQWR/ @ O IGRRHKUDG
DORRVIWRH IFUG VQOO.QKKS URE DR NG PV V | LLIEHW H UFPE R WK H
DFFXUDF\ SDUDPHWHU DQG WKH GHQVLW\ Rl WKHLU ORFDWLR

I WKHQ JB H YUHH® FK HRQFIL Y L DL QX U@D & Q F R R S FSWIRWYIBNW H U
HYHWL BN R W HRVRADHREIMQMIR) RVD | RRIP R P P X Q [ZE DMARHD G Ll WBDHD J H U
OHWYHPHHGRQFLY LDLOQKU@DE® Q X @MY HW L BIQIR O MRIAY I M Q W
PRYHPBQHQ JDJHPX@WI U D Q VI R D BLEWIHRYGRK\BLEJBHY YIH @ O V R
GHFUEDVHXQLSHWLBN RQ@IW\ERV LW HY6GHE WH@IGHKDWOH RH Q W
VHQW L PKISWYD FOHBABHRUWYHR O IF\W Y. Db B K YDLQEEL W HFHW OWM KW §'D F W V
Rl VROBERXVDAHBWGYHIQHVY LQ FRPEDW

7KHF RO O MDRDDOCQ JE H YHT K D IDER HHY W H Q WIW X@®IRMGK
W K H R U HD\QICB F VRXEHOU D VOLLRBPR/H [ D P SYDHIR H UB QE&H V W UPHRWK R GV
XVHEB WKMWRLUQWFRPPDQBHUKMKR DR Q FHQ\WRYDI® FR Q Q& RXW
LQFXQARNMKNBFURXSDUWLQ 5HVH XD NGO X WWKEBWKMGDURY L Q J
W U RRSX/016G K R1© O B\U A DDIOL EKF U L WILEDWDK Q WN U X IFDBSBEWO LWL H'
&RUGHVPDQ -RUGDQ

ORUHRWHKIHRRGWODBWK UH VRURXES H VRIOGWMH Q | R U F RPKIIW V
W KKH. J KFHRWP P DARX Q BWH Q @ R WU RIRBW RUH J LLRADK R U AKHDWDHD UH D G \
V X VW KILQ RIBV X D @WG.HND XKW K U H V. KVRHIVEN Z R/ L P\M KLHD L W L JIRID
GHSOR\RBEOWKWK U H WV KUIRHODEF IQHRGR UBH L Q | R U FDHABHO@VRE B & K H

RSHUDANIBRBRNF OD DHGXIWMBEKGI P D LVRQARLGW WY R XRUEG MWUBHGVUHD W



7KHR S HUDMLIB®M ¥R W R SISBGQ Y L O DLW RWKBRIW RUIVORIBD W V
, Q1L QUMD | R UEHW KRQWB\R O L R IKKIPAFQR \LWD RSR V V L RICHD DI H

U D W L RY/DXG/HIW \I LGIKKAVAO V X D QEBR\B D OH YDRMFGHGP L G RVOK.DVQ.G D O
SXEUKB SR QWK S XDVp Q\8W K- H U DIWLHREY KV U RVQ BHAH WHW M US SH G

DQG KDHWUOMDWQ SRZHUV 6HOLJVRQ OF(OKLQQ\

Accuracy
(50% < a< 100%)
X > a- X< a r Current soldier
casualty exceeds 2 *
\ inital deployment?

No collatoral

Anger

{Reinforcement}

One civilian death

Anger level Anger level
Anger +15~3 damage exceeds 10 exceeds 20 L l
Reinforcement Ozelrallortljls
Effectiveness is allowed fe fare
(50% < e < 100%) allure
One civilan turns into One civilan turns
an uncooperative into an insurgent
protester Remaining soldiers
r" >e X<e—) fewer than 57 |
v
Soldier Soldier misses —N —VYes.
effectively kills the insurgent
an insurgent target v

On hold 10 more soldiers
spawned at the center

X is a randomly generated number range from 0 to 100.

7KHDOJRURMKBHZOPSURFRIGH® UHVHO@W BGU B ODHWORJR
DIJHQW ERGH@VKS VY R NDHIFR G AGWK WORHRBRVLR Q7 KHLQPRGHO
SUHVHQWI® HVHD WX IUWIE$ D U D P HWV KW HWH B RVALR\QHAURK R R V H
IJURR QF O XGLQYXP BRIV R O GEHYLOL@WKRQ WKL Q | R U B P X MIFG
HIHEW LY BIQRMR/WH | R U P D@H.RWL$BG H Q GolD] WLVE D WOLMWHUHAWY DL QL Q J
FRXRMD BK R¥X U UFHDYWR VWO GILOINDN QIMQISL Y L O REX\P ERIQ H Z
LQ VN QW FUNXQW KHD JBI M RHVOKEHL Y L SR B RO D WHRR)Q WORAHYKL B § G

UHSRUWHG LQ WKH VLPXODWLRQV DV ZHOO
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J)LIXUH ([DPSOH RI LQLWLDO SDWFK VHWXS DQG

4. Simulation Results

4.1 Wheeler’s model

, RUGHRHUIKHHVHWQ GLIRRPRGHWLPXOBWHGXQWKOHNHOV
RIFLYLORBQODWIKRHIVLRRVBKUH DQG 7KHDHH QVMKXQMNYVG
VROGLHUV LQLWLDOO\ VSDZQHG E\ GHIDXOW

7KK D Q PRIGHWD E WiRU H WHQURRYQLIG MEIJHH Y DR YW\H 8 BNKORWIZHQ
JLIXUNKMHXPERIBRRSH UFRLWILENDKIM WLYWWRORZ DWHR G GEDNVX D O W\
C LWKBRWLHGGEOLOWBRRIVOLWBHWEDD @ YHUBPDODWXBOW\ WR
HOLPLQDOWMQWIMVKFLY LOW RIRWH UPDWX B O RS R DQ&LL WK
FLYLOWBEMWHUDBDDWXDOW)\ 6LPLUWERUHHKBUXP HQWNH R ZOW®& DRV
FLYLGUURQWE WHR O G-IDHBD 8 G WHHK D QF BINE XX KL EKV D LUHD VR Q
WKOWDVEWR O &G DNVX D @W W L,RQWH U H AW HZQ WDKK L JBEH Q \RUMJILHQ G O\
FLYLOWBREDW X DRP@W R WNKGIHMHS SUR[LRFIDWEB® V SAVBHRAWKYRVWO GLHUV

XVXDOO\ PRYH LQ JURXSY DQG KDYH D EHWWHH@WDQFH RI H(



6000 1

401

oo
N
o
S
S

Soldier Casuality
o000
Duration of Operation

[N
O

20001

[ cumme @& ¢ ®eee

0 40 80 0 40 80
Number of cooperative civilians Number of cooperative civilians

) X UWKH WKRHUPX O DDMOLFRRIW WR PGIH ZL Q G LMDKIAKWM H GGH@ R W
PHQWLIRIVYVLVRPRFSH UFD WILGHRQ B H CCBWRLIEO 6 DN ¥ B WO V R
HIIH F W WVYKHRQ\W KB W D W MR&QYH U D WHRYQWH ZR QW LIFR QFHL Q X\WH D O
OLMLPXODANIRWGWR®WY HUDRIS HU ZWWRMRLXYW D VM DRVOHHG\H
KRXWIN Q LDPKH G LR P ERHALL Y L @ HOSQWFHARNY. VHR KRXDRL IXXPBEHU
I[ULH @G DL O X D QRRHMWNKVAL RVHR KRXUV DQG WLFNV
UHVSHFWKWHG\O L F BBW IDRUWK EW. Q | R U /IRQDIGR HNU\R 2K U HADRNHV
FLYLOREPRPRYH UWFRXDIREG ERMYR YV XD QY H WDLAWPR O HADKUHH J IRRINQ \
LQVMQFWKXYV VDYLQJ RWKHU SRWHQWLDO FRVWYV DVVRFLDWH

4.2 Improved model

'KHO® RRNMKH S U RPYRHGEWEUHH V X @ WD D) V LD MMRR Y ROGLHUV

DF F X DIRAIH F W L YLHEDAHAWVIR QIH FWWKZID R S H U DWXRRQWY K R Z QL J X U H

EHWD/FIRXEFDBRH G WHEH P ERDUQ F R R S 15 WU R W IBYQNSHAUNA BOWHP BRH U



|ULH@GOL @YD IGND @K H U B B WHNHHFW L YG-RIGWRDNE K L\W ¥/HD PRIXW FRP H V
6L QBHF X WGIRA\RMH AMKHQ J D J H E HQWE VIRIQGD. GIGOA M Q WD O L W W O H
LQIOXHQFH RQ VZKHUBHFAWYHIMAYV Y FRXOG VOLJKWO\ VKRUWH
7KW LP X O DWER QV L¥MMWE © @ BIIKW fl QW I VKK J J AAKIBFAF X U D F \
DYRLGRIERKD O D/DHWDILEP R UHP S R UNRDNKGHH | HOMQ VK Q KK D @

HIHFWLYHQHVYV DWHBMNSW X DA\ UQYXQ FRXQWHUDWWDFN

Accuracy | | Effectiveness I

type

401 Anger Level

Average Civilian Casualty

Value
¢

Average Soldier Casualty
20 \ ®- New Insurgents

L —— Remaining Civilians

P — ° Remaining Protesters

0.6 0.75 0.9 0.6 0.75 0.9

7KH P S U RD/AHFCX IDIDAM BVIIH FRVGK R B S H U DDAUDR QW RR Q F O XL.GWHK
ORBFFXUMF\ RWLMWHRS H U BI\Y GRQMWUH J LRQIOQ | X UDRWBRISXODWH G
ZLVBK RWHQWHIDWMEY\ R MW LFR O GLHWA HDKARO V X DTTKVHIQHNK Q F \
LMOLPLQ@WBEG RIVLPXO DWW R®'S U RDAHG WD W IKBEH U ZWQ R Q
VXFFHVNOL®OO®\HN QWRY HU RIW L FDHF R Q V L GIHRIDUEROYHH BWHIQHN
SUR S RRIMMLIRRH R 8 HUD WHYRHQUA W HHE H W WRHSUFRIW B QWS IRIF KD Q L V P
RIQHZ QV X QW F X VIMDMRBLRO G E KD §RAG LV F R YIHQGRR D MQAMQ W V

7TKHUHIRUH VROGLHUV JHQHUDOO\ KDYH WR SD\ D KLJKHU FD



(HHEFWLY R QMKRMW KHDQGR HORWL I Q L | L F D Q@WKGIL VW U IREXWLR Q
R X W F RTEKHRK R 8 H U DEARDRUES HW . Z H VKK J KHII F W L Y HHEBHRY RWH DY
KLJKHLR SRR WEKRBHWQIXIODK M HU H D ¥ R Q MOKSK H Q R PIHWY R K
HIHFWLYHQHVV GRHV QRW KHOS DPHOLRUDWH WKH DQJHU OH

7KK HV B WR Q WWKIDEWY FIX (GLJARESH/O BRZU L WM LFDEIRQ %Y WH D Q F H
WKDIWO O EDRRZ\WYBGWI L EQFHHR XMW KUH J LIRGAU HEDAHPD W, QWIX®G O \
G H | DWHOMMY K@) S SIRQEIDF F X WBRARX QG KH @ R O MLFAWWIQ FF X UD F\
ORZWKDEWY S SIRQR $H U DXWDRIIDMOXW RL JAD V X D QRBRYV W E WM Y LW L H V
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7. Appendix

&KRVDEOH 3DUDH ,QIRUPDWLRQ SDQJH

SHLQIRUFHPHQW | :KHWKHU UHLQIRUFHPHQW R 2Q I2

,QLWDOBVROLGH| ,QLWLDO QXPEHU RI 6ROGLH

,QLWDOBQ@BQXP| ,QLWLDO QXREBWRI ,QVXU

,QLWDOBFLYLOLD ,QLWLDO QXPEHU RI &LYLOL

DFFXUDF\ 7KH SUREDELOLW\ WKDW VR
GDPDJH RI FLYLOLDQ LQ HDI

HIHFWLYHQHVV |7KH SUREDELOLW\ WKDW VR
HOLPLQDWH Q/\&HWMDQ XKD F K

ORQLWRUHG 30 ,QIRUPDWLRAQ

6ROGLHU FDVXY 7KH WRWDO QXPEHU RI VROGLHUV NL

,QVIHWR WY HOL)F 7KH WRWDO QAREMY RILOD@WGAIRU FDS

SURWHVWHUV [ 7TKH WRWDO QXPEHU RI XQFRRSHUDW

$QJIJHU 7KH DQJHU OHYHO WKDW DOO FLYLOL

&LYLOLDQV UHf 7KH FXUUHQW FRXQW RI UHPDLQLQJ H

7LFN 7TKH DPRXQW RI WLPH WKDW WKH FXU

(QGLQJ 7TKHUH DUH WKUHH W\SHV RI HQGLQJ
$O00O FLYLOLDQV WXUQ LQWR SURWH
$00 URQYXW DUH HOLPLQDWHG

6ROGLHU FDVXDOW\ H[FHHGV LQLV




